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Market Structure, Efficiency, and Performancein the
European Insurance I ndustry

Abstract

Restructuring and consolidation of the Europeanrgnsce marketplace is occurring due to the
creation of a single integrated European insuranaeket. Consolidation raises public policy
questions concerning the impact on consumers fromsalidation. The structure-conduct-
performance (SCP) hypothesis states that a decireéise number of firms within a market may
lead to collusion among firms, while the relativariket power hypothesis states that firms that
accrue market power may use this power adverselycdmsumers (e.g., to raise price and
increase profit). Finally, the efficient structungpothesis states that more efficient firms can
charge lower prices than competitors, allowing thentapture a larger market share. In this
case, consolidation may benefit both firms and ooress because the more efficient firms can
charge lower prices and earn higher profits. Thepg@se of this research is to test these three
hypotheses in the European property-liability iasioe market. Panel data covering twelve
countries and the years 2003 to 2007 are usedstdhte hypotheses. Both group and company
data are tested. The results strongly support theleat structure hypothesis, and there is
extremely little or no support for the SCP hypotbes the relative market power hypothesis.



Introduction

Since the founding of the European Community (BCL957, its member states have
been working on the creation of an integrated esvaanarket. With respect to the insurance
industry in particular, the EC adopted twenty-oneedalives to achieve a minimum level of
harmonization and create a more level playing ftelfhe most significant change came in 1994
with the introduction of the single license thdbwais insurers licensed in their state of origin to
write business in all member states.

The creation of a single, integrated European arstg market has led to increased
competition (Cummins and Weiss, 2004). As a resudt European financial services industry in
general, and the European insurance industry irticpdar, have been in the midst of
consolidation and restructuring. In particularlesst part of the motivation for this consolidation
is stated as achieving cost economies of scalen(Eeal., 2008). The increase in mergers and
acquisitions within the insurance industry follogithis deregulation raises important public
policy questions: What is the effect of consolidation consumers? Are government actions
warranted to prevent too much consolidation? Banle, are antitrust or other regulatory
actions needed?

The traditional structure-conduct-performance (S@BRjadigm suggests that effective
collusion between firms increases with industryaanration because concentration lowers the
cost of collusion. Prices that are less favorableonsumers positively impact firm performance
such as profitability (Stigler, 1964). Similarlt{he relative market power (RMP) hypothesis
predicts a positive relationship between a firm'arket share and its performance. That is, if

consumers rely on a firm’s position in the marketaa indicator of quality, larger firms have

! For a complete list of directives related to theation of the Single Insurance Market and a dedailescription of
its legal and regulatory framework see Hogan (120f) Mueller (1995).
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market power simply by virtue of their position the market, allowing them to earn rents
(Rhoades, 1985). Therefore, the traditional SCiP RMP hypotheses provide an argument for
antitrust regulation prohibiting actions that redulce number of viable competitors.

However, both the SCP and the RMP hypotheses igherpossibility of market entry by
new firms. Hence, Demsetz (1973, 1974) and Pehz(h@77) propose an alternative view, the
efficient-structure (ES) paradigm. According te tES paradigm, more efficient firms can
charge lower prices than their competitors and séirn economic rents. Their comparative
advantage allows more efficient firms to capturarger market share, which will lead to an
increase in market concentration. Thus, higheketatoncentration may benefit both firms and
consumers; (efficient) firms can earn higher psofithile consumers can benefit from lower
prices.

Despite the economic importance of the Europeamamse market, we are not aware of
any research jointly testing the SCP paradigmRkE hypothesis and the ES hypothesis for the
European insurance marketTherefore, the goal of this research is to exantie efficiency-
structure-performance relationship for the Europpaiperty-liability insurance market. Group
and company-level data for property-liability inaoce companies from 12 major European
countries for the years 2003 through 2007 are aedly Cost, revenue and scale efficiency
scores are estimated using data envelopment andD&A); these efficiency scores are then
used as independent variables in regressions meggerformance. Following Choi and Weiss

(2005), we use two different performance measupege and profit, to analyze whether

% In general, there is little empirical research the joint effects of market structure and efficignon the
performance of insurance companies. To our knaydednly Choi and Weiss (2005) and Weiss and C2@0&)
provide such analyses, focusing on the U.S. prggiatility insurance market and the U.S. auto asice market,
respectively.



consolidation benefits consumers and firms. OVlemlr results are consistent with the
prediction of the ES hypothesis that firm efficigdowers prices and, hence, benefits consumers.
The remainder of this paper is organized as follows the next section the model is
specified and we consider how this model can be tsaliscriminate between the SCP, RMP
and ES hypotheses. Following this, the methodol@gyexplained, including econometric
considerations and specification of model variabl@he data are discussed in the succeeding

section. The results are discussed next, folldwethe section with the conclusion.

Model Specification and Hypothesis Tests

The relationship between firm performance and ntaskeicture and efficiency in the
European insurance market is investigated in #8garch using the approach of Choi and Weiss
(2005). We test three specific hypotheses SCP, RIM® ES. We use cost (revenue) efficiency
and cost (revenue) scale-efficiency to examineBBehypothesis, decomposing this hypothesis
into the efficient-structure (ES1) hypothesis arwdle efficient-structure (ES2) hypothesis.
While ES1 states that overall cost and revenueieffcy is related to profit and prices, ES2
suggests that a component of overall cost and tevefficiency, scale efficiency, is an important
determinant of prices and profit. (See also Berd®95; Goldberg and Rai, 1996.) This
subcomponent of efficiency is singled out in thisdy because economies of scale has been used
to justify the consolidation occurring (Fenn et &008)° Thus, we examine the relationships
between efficiency and prices and profit as wellttees relationships of scale efficiency with

prices and profit separately to analyze the ES tingsis.

® That is, cost efficiency=pure technical efficierfcgcale efficiency * allocative efficiency. Rewem efficiency can
be broken down analogously.
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Relationship Between Price, Profit, and Performance

To test the SCP, RMP, ES1, and ES2 hypothesesntim equations are estimated:

Profiti; = fo + f1Concentratiog + p.Market Sharg; + f3Cost Efficiency
+ p4Cost Scale Efficiengy pfsRevenue Efficiengy
+ fsRevenue Scale Efficiency y Xt + p’Country. + A'Year + ¢t (2)

Pricec = dp + 01Concentratio + do,Market Sharg; + dsCostEfficiency
+ 0,Cost Scale Efficiengy+ dsRevenudfficiency
+ dgRevenue Scale Efficiency & Xt +7'Country.+ v'Year +wict  (2)

wherei refers to insurer, c refers to countrg, andt is timet. X is a vector of control variables
for insureri in marketc at timet, ande; andwi; are error terms for insurein marketc at time

t. Fixed country and year effects are includechenrhodel. The coefficients on key explanatory
variables (i.e.f(9)1, £(9)2, p(9)3, B(d)a, S(0)s, andp(d)e) are used to evaluate the SCP, RMP, ES1,
and ES2 hypotheses. Predicted signs for the kelehooefficients are explained below.

The Structure-Conduct-Performance Hypothesitie SCP hypothesis posits a positive
relationship between concentration and performg&tigler, 1964). Positive and significant
signs for f; and 6; in equations (1) and (2) would provide evidencefamor of the SCP
hypothesis. That is, higher concentration wouldassociated with higher prices and profit.
Furthermore, if only the SCP hypothesis holds, tfeket share variable should have only a
small impact (at best), and efficiency effects dtidoe small or insignificant.

The Relative-Market-Power Hypothesi$he RMP hypothesis states that a high market
share is associated with relatively more market ggogee Rhoades, 1985; Shepherd, 1986;
Berger and Hannan, 1993; Berger, 1995). Hencekthe variable is market share when

investigating the relative market power hypothesi®ositive coefficients for the market share
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variable in Equations (1) and (2) would provide g for the RMP hypothesis since it would
signify that firms with relatively more market pomere associated with higher prices and profit.
In addition, if only RMP holds, the coefficient fooncentration should be insignificant, and the
efficiency variables should be relatively unimpatta

The Efficiency HypothesisUnder ES1, overall cost efficiency is the drivimgde for
profit and price after controlling for the effeatd other variables. Firms that are more cost
efficient operate with lower relative costs, andytlare hypothesized to charge lower prices as a
result. In addition, they can earn economic rdram their cost advantage (i.e., earn higher
profits). A negative sign for the cost efficienoyetficient ©3) would be consistent with ES1 in
equation 2, while a positive coefficient for codficeency in the profit equation would be
consistent with ES1 (i.e33 is expected to be positive).

Also according to ES1, firms that are relatively remaevenue efficient may charge
different prices than competitors and potentiabyneeconomic rents. Revenue efficiency can
arise from establishing the ease of “one-stop simgpdor customers. Alternatively, revenue
efficiency may derive from using detailed custonm@brmation to cross-sell products and/or
establishing a brand name. Firms that are morenwe efficient are expected to earn higher
profits. Thus the coefficient for revenue effiatgnin the profit equationf§) is expected to be
positive and significant. Revenue efficiency, hoere may affect prices positively or negatively.
Customers may be willing to pay more for the comeece of one-stop shopping, for example.
Therefore the sign for the revenue efficiency dogfht in the price equation (i.eg) may be
positive or negative. Finally, if the ES1 hypotises supported, the coefficients for the market
share and concentration variables should be irfggni.

The Scale Efficiency Hypothesi$he ES2 hypothesis suggests that scale efficienanp

important determinant of prices and profit in aridtgelf. The ES2 hypothesis states that firms
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operating at the optimal scale have lower unitcasid higher unit profits. As a result, more cost
and revenue scale-efficient insurers are expeatedhtrge lower relative prices and earn
relatively larger unit profits. As indicated preugly, an argument favoring consolidation in the
financial services sector is capturing the berwdfitost scale economies. With respect to revenue
scale economies, if customers prefer to buy pradéram larger firms or require specialized
services for large or unusual risks, then revencaleseconomies would occur. Better
diversification of risks achievable by large firmsy be associated with revenue scale economies
as well. If cost and revenue scale efficiencyiameortant drivers of insurers’ performance, then
positive coefficients for, and fs and negative coefficients fa¥, and d¢ are expected in

Equations (1) and (2), respectivély.

Data and M ethodology
In this section, sample selection is discussedelkas the econometric considerations in
estimating equations (1) and (2). Also the depehdad independent variables included in

Equations (1) and (2) are explained. Finally,os$ficy estimation is considered.

Sample Selection
The data used in the analysis are at the group.leVéhile based on the European
Union’s Third Direct Non-life Insurance Directivensurance companies only need a single

license from their state of origin to write all Bgof insurance business in all member states, the

4 Berger (2000) suggests that the expected coeffidier cost scale-efficiency in the price regressie more
difficult to predict since cost scale-efficient imers might use the savings from cost scale effayieto provide
better (i.e., higher quality) services (Berger, @00 Prices would not decline with cost scalecgfficy in this case.
Also, if more personalized services from smallesuirers are preferred by customers, then revenuke sca
diseconomies may occur (Berger, 2000).



insurance contract law and the tax law of the romatntry still apply, making cross-border
services difficult. Therefore, hardly any insuranmmpanies write business across borders.
Group level activities, however, paint a completel§ferent picture. There are multiple
European insurance groups, like the AXA Group, Wloperate in multiple European countries.
These multinational insurance groups have sepatdisidiaries in each country they operate in.
Such subsidiaries are full-fledged insurance congsawith a license issued by the regulatory
authority in their country of domicile. Hence, vaegue that there exists a single integrated
European property-liability insurance market fosurance groups and we use property-liability
insurance groups as our main unit of analysis.

Market structure (such as concentration and matkates) varies by country, hence using
group data allows us to see how the same insurgrogp operates under different market
structures. Use of group data implies that stratdgcisions and market power are associated
with the group. For example, groups such as INGketatheir group name, rather their
individual subsidiary names. On the other handjight be argued that regulation occurs at the
company level within each country. Therefore, a®laustness test, the analysis is conducted
also using company data. The remainder of thissediscusses how data for the analysis was
selected.

The insurer data used in the analysis are obtdmeu A.M. Best'sStatement File Global
for the years 2003 through 2007. The initial sampbnsisted of all listed nonlife insurance
companies operating in European countries. Howseegeral screens are applied to the data.
First, all insurers classified as reinsurers orepholding companies are excluded. Second,

insurers with negative premiums written, premiuramed, total assets, policyholder surplus, or

® For example, the market share of cross-bordembasifrom European insurers in Germany is negégiblwas
less than 3% in 2004 (yearbook of the BaFin).
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invested assets are excluded. The third screaseid to exclude insurers with missing data for
basic accounting variables, including total asgm$icyholder surplus, net provisions, operating
expenses, profit before- and after-tax, technieakrves, investments, and losses incurred. The
last screen excludes countries which joined theofigain Union within the last ten years. The
insurance markets in these countries are not liteelye as well integrated in the EU and tend to
be less developed.

Further screening occurred due to the efficiencglyans. Insurers with negative or
missing values for the input and output variabtestie efficiency analysis are delefedExtreme
outliers are also excludéd Finally, small insurers (losses incurred lesstfige million euros)
were eliminated. Data iBtatement File Gladd are at the company level, hence insurer company
data are aggregated for the group level analysigyalling for potential double counting of intra-
group shareholdings.

The final sample consists of aggregated insuranmgpg and single unaffiliated insurers;
there are 1,592 firm-year observations with a maxmof 330 unique firms in 2005. This group
sample is used to compute efficiency scores foiirtberers. The subsequent regression analysis
is based on group-country-year observations ani;ehdreats, a group’s business in France and
Italy as two separate observations. Panel A ofelTalpresents summary statistics for the sample
distribution. The alternative company sample uasda robustness check has 1,937 firm-year

observations with a maximum of 402 unique compaime2004 (see Panel B of Table 1). The

® Observations are deleted if the return on eqRQIE) has value above one or below minus one (BemerOfek,
1995) for the predicted value regression for theitgdnput price.

" That is, all groups where the ratio of operatimgenses to losses incurred is lower than 5 pemmetthigher than
200 percent are excluded, as these were deemeginekjrunreasonable.
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samples include insurers from twelve different Fx@a@n countries over the period 2003 through

20078

Econometric Considerations

First ordinary-least squares (OLS) regressionsiseel to estimate Equations (1) and (2),
with the standard errors adjusted for heteroscaitgsiNote that the SCP hypothesis states that
the relationships between market structure, firmdewt, and firm performance are simultaneous
cause-and-effect relationships (see Clarke andd3awi982; Jung 1987; Carroll, 1993). Hence
there may exist a simultaneous equation bias ingu€)LS regression analysis to estimate
Equations (1) and (2). To test whether endogenexigts with respect to market share,
concentration as well as to the efficiency variapooldridge’s (1995) score test is performed
for all models. Unlike the original Durbin-Wu-Hauan test for endogeneity, Wooldridge’'s
score test can accommodate heteroscedasticity. alForariables found to be endogenous,

instrumental variables are used to estimate a tagesleast squares (2SLS) regression model.

8 The twelve countries included in our sample aretg®m, Denmark, Finland, France, Germany, Ireldtaly,
Netherlands, Portugal, Spain, Sweden, and the d#itegdom.

® The set of possible instrumental variables cossiall exogenous variables, the exogenous vasatuared, the
natural logarithm of total assets, the ranks of dffeciency variables, a country’s political riskdex, a country’s
corruption index, a country’s insurance penetratertountry’s population density and the countigredit rating.
We use the political risk index, the corruption eémd insurance penetration and a country’s credingaas
instrumental variables for concentration and masketre since the political and business environrasntell as the
availability of capital could influence concentrmatiand market share in the insurance industrya Batthe Political
Risk Index variable is from the PR8ternational Country Risk Guide Researchei@aset. This index is an
assessment of government accountability and stgbduality of bureaucracy and law enforcement,estment
climate, and various sources of political and doctmflicts. Data for the Corruption Perceptiordéx are from
Transparency International’s website. Data fouragce penetration are from Swiss R8igmapublications; the
variable is calculated as a country’s aggregaterarece market premium divided by GDP. Populatiensity is
defined as population per square kilometre; datdram the World Bank’$Vorld Development Indicatodatabase.
We use the average of the two ratings published-aarually by Institutional Investor to capture @uatry’s credit
rating. F-tests for partial R-squared values @& #xcluded instruments were conducted. Only instnts with
significant F-statistics in excess of the valuenEe included in the final models.
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Specification of Regression Variables

Dependent and independent variables, used to a$ee&CP, RMP and ES hypotheses
discussed above, are specified for Equations (d)(2h below. Included in the discussion of
model variables are additional variables used tdrobfor insurer and market characteristics that
might be related to price and profitability.

Dependent VariablesTo measure insurers’ performance we use prolfityalaind price as
dependent variables in analyzing the relationslefpvben market structure and performance. A
form of the underwriting profit margin is used tstimate an insurer’s profitability. The profit
margin used is

Losses Incurred Expenses
Premiums Earned Premiums Writt

Price is estimated as premiums earned divided $seincurred®

Market Structure Variables We use the market share of the eight largestramse
companies in a country each year as a measurenoéntation:* We calculate this variable by
dividing the total premium volume of each countriasgest eight insurance companies in our
sample by the country’s non-life industry’s premimolume as reported in Swiss R&gma
publications for the corresponding year. Markearshis defined as the proportion of total

premiums accounted for by insurein countryc at timet, and is computed by dividing the

10 Sometimes the present value of losses incurredesd to calculate profit and price (as in Choi #elss, 2005).
In this study, payout patterns for losses are mailable, hence the present value of losses inducannot be
estimated.

" Due to data limitations, we are unable to usestaadard measure of market concentration: the htkfil index.
The Herfindahl index only captures market concéiatnacorrectly when its calculation is based oncalinpanies in
the market. Our data source, A.M. BesStatement File Globahowever, only contains the most important market
players. A Herfindahl index based concentration suea would, hence, lead to biased results. Since Bt
collects data from larger insurers, we do not expeneasurement problem with respect to measudngentration

as the market share of the top 8 insurers.

11



insurer's gross premiums written by the country@ndtife industry’s premium volume as
reported in Swiss ReSigmapublications for the corresponding year.

Other Control Variables Other factors might affect prices and profitides the SCP,
RMP and ES variables. Hence additional controiabdes are included in the regressions, and
these are related to the control variables in Gindi Weiss (2005). More specifically, variables
measuring market growth, reinsurance utilizatidogcls ownership form, and group status are
included in the regression models.

Market growth is measured using growth of a coustrgggregate non-life gross
premiums written (GPW)Y Growth is defined as [(GPW)- (GPW)./(GPW) 1. It is
included as a control variable because it refl@essirance market conditions in each country.
For example, high market growth may lead to newyelny insurers, reducing profitability. On
the other hand, market growth might be associaiédless price competition, allowing firms to
increase profitability and expand their operations.

Reinsurance may affect the overall performancéefinsurer. Hence reinsurance ceded
(reinsurance assumed), defined as the ratio o$tine of reinsurance ceded (assumed) to direct
premiums written, is included in the profit andgeriequations. The signs of the coefficients for
the reinsurance variables are uncertain. Reinsararay result in a better diversification of risk
for the insurer, leading to lower prices and/orhieigprofits. On the other hand, reinsurance is
associated with loading/expense costs, actingd@ase cost and, hence, affect profit negatively
and price positively.

To control for stock ownership and group affiliatjdwo dummy variables are included
in the regression models. Stock Ownership is amdymariable that has the value one if an

insurer in the sample is a stock company and zémerwise. The Group dummy indicates

2 Data are from Swiss ReSigmapublications.
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whether a company is a member of a group, withl@gevaf one denoting membership in a group,
and zero otherwise. We have no priors on the woefits of these variables.

Finally, the ratio of losses incurred to total peians for losses is used as a proxy for the
extent of long-tail business conducted by the campa The technical provisions for loss
established for long-tail business should stayhencompany’s balance sheets over several years,
making current incurred losses relatively smalldrew expressed in a ratio to total technical
provisions for loss. If price and profit vary systatically with long-tail business, a significant
coefficient for this variable is expected, althoulgh sign cannot be predicted.

Table 2 summarizes the variables used in the staokpected coefficient signs and rationales for
including the variables are presented as well. lef@&shows the summary statistics for all

variables used in the regression, including insenital variables.

Efficiency Estimation
A non-parametric approach, Data Envelopment Ansl{lSEA), is used to estimate cost
and revenue efficiency as well as cost and revenake efficiency. The DEA approach is based
on the work of Farrell (1957) and Fare, Grosskapf] Lovell (1985) and has been widely used
to measure insurer efficiency. To measure cogtieficy, a two-step procedure is used. First,
the following linear programming problem must bdved for each firm, i = 1,2, ..., | (time
superscripts are suppressed):
Min ;. w;'x (3)
Subjectto Wi >y, s=1,2,...,N, X< x,j=12,...,M, andy>0,
where Y is an N x | output matrix, and X is a M kput matrix for all firms in the sample; ig a
N x 1 output vector and x is an M x 1 input vedtrfirm i, and}; is an | x 1 intensity vector for

firm i. T stands for a vector transpose. Constatirns to scale are imposed by the constraint
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A > 0. The solution vector is x(i.e., the cost-minimizing input vector correspimgto price
vector w and output vectoriy Next firm i's cost efficiency is expressed & tration; =
wi'xi /wi'xi, which is the ratio of costs if the firm were dretcost frontier to the firm’s actual
costs. Cost efficiency is greater than zero asd than or equal to one, and a cost efficiency
score equal to one signifies full efficiency.

Revenue efficiency is estimated analogously to @Btiency except that an output
orientation is used, and revenues are maximizeaterinear programming problems instead of
minimizing as with cost (Lovell, 1993). To estimacale efficiency, technical efficiency must
be estimated (which involves solving additionakln programming problems). Then technical
efficiency is separated into pure technical efficie and scale efficiency. DEA scores are
estimated using EU wide data by year.

To estimate efficiency, inputs, outputs, and thmices must be specified. Consistent
with the recent insurance and banking literature, adopt the well-established value-added
approach to measure property-liability insurerdpoits and inputs (Berger and Humphrey, 1992;
Yuengert, 1993; Cummins and Zi, 1998; Cummins, Teaon, and Weiss, 1999; Cummins,
Weiss, and Zi, 1999; Cummins, Xie, 2009; Cummingjd4, Xie, and zi 2010}.

Under the value-added approach, property-liabilitgurers provide three principal
outputs (services): real services related to irbuosses, risk-pooling and risk-bearing, and
intermediation (Cummins, Weiss, Xie, and Zi, 20108)/e use real total losses incurred net of

reinsurance to proxy for the aggregate amount si-pboling and real insurance services

13 Specifically, to estimate technical efficiency flslowing linear programming problems must be solor each
firm: T(yi,x) = min 6; subject to W > y;, XA; < 0x;, and}; > 0. Pure technical efficiency can be estimatedeyy
calculating the latter linear programming problefteraadding the constraint that the sum of xhe is equal to one
(to obtain a variable returns to scale frontiefljhe variable returns to scale measure can be netexp as pure
technical efficiency. Once technical and pure mézdd efficiency are known, scale efficiency candstimated from
the relationship (technical efficiengy) (pure technical efficiency) (scale efficiency)

1 We did not use the financial intermediation applohecause property-liability insurers’ services @ot limited to
financial intermediation (see, e.g., Cummins, Weassl Zi, 1999; Jeng and Lai, 2005).
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provided by an insurance companyThe price of losses incurred is the differencevien real
premiums earned and real losses incurred net nsusance for output divided by real losses
incurred net of reinsurance. We select real totaésted assets as a second output variable to
proxy for the amount of financial intermediationfhe price for the financial intermediation
output is the realized investment income returrttieryear°

We classify insurance inputs into five differenbgps: labor, business services, materials,
equity capital, and debt capital (Cummins and We2€90). We use the insurance company’'s
management, acquisition, and other expenses toy dmxthe amount of labor, business, and
materials inputs, respectively. These input lewets deflated to real values by the CPI (base
year=2000) in each year. The input prices for lalod business services are published by
Eurostat The labor price is an index used to measureageewages for commissions and
salaries in insurance companies, while the busisessces price is an index of average costs of
work for services except public services. The OB&Bduction and Sales index is used to proxy
for the price for materials. The insurer's expdateturn on equity is used as the price measure
for the equity capital input. Equity capital is defined as the real value optus. Finally, we use

the technical provisions net of reinsurance to priax the amount of debt capital employed, and

!5 Since information about the lines of businessds available in the dataset we cannot break dowenoiltput
measure by lines of business (e.g., long-tail \veshort-tail or commercial versus personal busjnekwever, a
proxy for long-tail business is included as an petedent variable in the specification of equati@d)sand (2).

8 The rate of return on the realized investmentimeds calculated by dividing the realized investtrianome for
the year by average invested assets.

" The expected return on equity is calculated apthdicted value of the ratio of profit before teste surplus plus
specialized reserves with equity characteristidse Prediction is based on a pooled cross-sectitma-series
regression of the return on equity variable onftl®wing independent variables capturing insurkaracteristics:
the percentage of stocks in the investment poafdie percentage of bonds in the investment datftotal
invested assets, financial leverage, the short teshrfree rate, year dummies, and country dummies.
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the short term risk free rate as the price for delpital*® Table 4 reports the mean values for the

input, output and price variables.

Results

The results associated with the group price anditpregression models specified in
equations (1) and (2) are contained in Tables 56and@hree sets of regressions are provided in
each table. First, the full models specified inuaepns (1) and (2) are provided. Then, as
suggested by Berger (1995), price and profit modedsestimated that exclude market share and
concentration but retain the efficiency variablesietermine the effect, if any, on the efficiency
variables under this specification. Finally, priand profit models are estimated that exclude
direct measures of efficiency to determine the afféf any, on the market share and
concentration variables. In other words, whethefagable such as market share proxies for
efficiency when direct measures of efficiency dimi@ated from the analysis can be determined
by estimating the model without the efficiency ahtes and comparing the new results with the
full model. The latter results are contained ia third set of models in Tables 5 and 6.

The first set of regression results in Table 5rgjtp show cost and revenue efficiency to
be negatively and significantly related to pricelbath the OLS and two-stage-least-squares
(2SLS) models, as the coefficients for these végmhbre negative and significant at the 1 percent
level. Thus cost and revenue efficiency are aasedi with lower prices for consumers,
supporting the efficient structure hypothesis. taother hand, the coefficient for the cost scale

efficiency variable is insignificant in the regressresults in Table 5. Revenue scale efficiency

8 The term technical provisions net of reinsurarefers to the total of all insurance business sjgeerves on an
insurer’'s balance sheet. The OECD short term ris& fate is available frofinancial Indicatorsdataset, a subset
of theMain Economic Indicatorgatabase.
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is positively and significantly related to priceatt models, signifying that consumers are willing
to pay more for the products of revenue scaleiefiidirms.

Concentration and market share are not signifiganglated to price in the 2SLS
regression results in Model 1 in Table 5, contrayythe relative market power hypothesis.
Therefore, no support for the relative market polwgrothesis and the SCP hypothesis is found
in the first set of regression results.

When market share and concentration are omitteth filoe equation, the signs and
significances of the efficiency variables remaia #ame. This provides limited support for the
idea that efficiency may proxy for market share/andoncentration. It is interesting to note that
the explanatory power of the models is not very maffected by the omission of the market
share and concentration variables. For exampé&eRHsquared in the OLS model with the full
specification of variables is 0.451, and the R-sgdian the OLS regression results for Model 2 is
also equal to 0.451.

In the third set of equations (in which the effiwg variables are omitted from the
model), market share becomes negative and highiyfiant in both the 2SLS and OLS models.
This indicates that price decreases with marketeshahis provides support for the notion that
when efficiency is omitted as a variable, markedrstproxies for these variables. That is, it is
reasonable that the set of most efficient firmg lagicome larger due to their efficiency advantage
and garner more market share because they chavge poices. Thus the presence of firms with
high market share is not in and of itself indicatigf problems in the market. Further, the
concentration variable remains insignificant in Mb@8 in Table 5, providing no support for the
SCP hypothesis.

In Table 6, the same models appear as in Table&pexhat profit is now the dependent

variable. Cost efficiency and cost scale efficieare not significantly related to profit in thesti
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set of regression results. Also, in the firstafategression results, revenue efficiency is negati
and significant at the 1 percent level in the OL&Iel. These results indicate that firms that are
more revenue efficient earn lower per unit profifshis result occurs even though, according to
Table 5, in the OLS model more revenue scale efficfirms charge higher prices. This may
indicate that the effort spent by the insurer tedmee more revenue efficient (e.g., one stop
shopping) outweighs the benefit of the additiomsfenue on profit. On the other hand the 2SLS
results in Table 6 provides low support for theigmtthat firms that are more revenue scale
efficient earn higher profits since the coefficidot the revenue scale efficiency variable is
positive and significant in the OLS models in Table Therefore the negative impact on profit
associated with revenue efficiency is not assodiatiéh the scale of the firm.

It is interesting to note also that cost efficiensyassociated with lower prices only, not
higher profit, as the coefficient for cost efficagnis negative in the price equation in Table 5 and
insignificant in the profit model in Table 6. Matkshare is positively related to profit in botle th
OLS and 2SLS models in the first set of resultshisTprovides some support for the RMP
hypothesis.

In the second set of results in Table 6, revendeiaicy remains significant and
negative, while cost efficiency now becomes posiawvd significant in the 2SLS results. These
results suggest that cost efficiency and conceatratnd/or market share may be related. As in
the results for Table 5, the absence of the mathate and concentration variables do not affect
very much the R-squareds of the models in the sks®t of regressions, signifying that
concentration and market share do not explain rrergh of the variability in profitability among
insurers.

In the third set of regressions in Table 6 the egedeity tests for market share,

concentration, and the efficiency variables indidathat these variables were not endogenous.
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Thus the OLS and 2SLS results are the same for M8de Neither market share nor
concentration is significant in these models. Hemarket share and concentration do not appear
to proxy for efficiency in the profit models.

With respect to the other control variables in thedels, reinsurance ceded is negatively
related to profit in all models in Table 6. In Tald, reinsurance assumed is positively and
significantly related to profit in all models. Festher variables are significant in the models in
Table 5 except for the stock ownership and grouprdies and long-tail business in the third set
of regressions; the stock ownership and group deswariables are positively and significantly
related to price while the long-tail business Malgas negatively related to price in Table 5. The
latter suggests that when efficiency variablesanitted from the model, stock ownership and
group affiliation and long-tail-business may prdey efficiency!® In Table 6, group affiliation
is mostly associated with higher profitability @&denced by the positive and mostly significant
coefficients for this variable).

Tables 7 and 8 contain the results when comparayrd#tter than group data are used and
can be interpreted as a robustness check. Thenaenaf this section compares the results with
respect to the efficiency variables in Tables 5 @ndith the results in Tables 7 and 8. As in
Table 5, cost and revenue efficiency are negatiradbted to price and highly significant in Table
7. Revenue scale efficiency is highly significantd positive in Table 5 and 7. Consistent with
Table 5, the market share variable is negative saguificant in the OLS and the 2SLS results
that omit the efficiency variables (Model 3). Thos evidence exists in favor of the relative
market power hypothesis. Also, the concentratianable is never significant in the models in

Table 7, providing no support for the SCP hypothesThe results for cost scale efficiency in

9 The results suggest that unaffiliated insurers mntlial insurers have lower prices than insureas lelong to a
group or stock insurers.
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Table 7 are mixed as they are for Table 5. In kmen, the results with respect to the price
regressions are consistent overall across the grodgompany data.

Table 8 contains regression results for compantesnwprofit is the dependent variable.
Consistent with Table 6, revenue efficiency is nigaand significant in all models in Table 8.
However, cost scale efficiency becomes significantModel 1 in Table 8 while it was
insignificant in Table 6. But cost scale efficignis just one component of overall cost
efficiency, and the overall results with respectéast efficiency are the same in Tables 6 and 8.
Market share is positive and significant in Modeinlthe profit regressions in Tables 6 and 8
which supports the relative market power hypothdsis market share is negative and significant
in the 2SLS results in Model 3. So the result$ables 6 and 8 provide very limited support for
the relative market power hypothesis. As in Tablethe concentration variable is never
significant in the models in Table 8, indicatingté is no support for the SCP hypothesis. In
conclusion, the profit regressions results in Talfleand 8 are consistent; the overall results are

consistent across group and company data.

Conclusion

Mergers and acquisitions have accompanied the icreatf an integrated economic
market for insurance in the European Union. Buat tbsulting consolidation in the insurance
markets raises questions as to whether there detedeus impacts on consumers from a
concentrated market. For example, the structunehett-performance (SCP) hypothesis suggests
that collusion among industry participants can ocwthen concentration in the industry
increases. Similarly, the relative market hypoihesiggests that insurers that gain a substantial

share of a market may accrue market power andhisspawer to affect consumers adversely. A
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competing theory, the efficient structure hypothegosits that high concentration or market
share may not be harmful to the market if morecidfit insurers dominate a market.

This research uses panel data for insurers in aveéveloped European countries over
the period 2003 to 2007 to determine whether thative market power, SCP hypothesis or the
efficient structure hypothesis is consistent whik tlynamics of the European property-liability
insurance market. The results strongly suppaat the efficient structure hypothesis. In
particular, more cost and revenue efficient insurarge lower prices than their less efficient
counterparts. No support for the SCP hypothedmuisd, and only extremely limited support for
the relative market power hypothesis exists inrdsilts. Therefore, insurance regulators in the
European countries studied should not be undulewmed with the increasing consolidation

occurring in the insurance industry.
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Table 1. Sample Distribution - By Year and Country

Pand A: Groups

Country

2003 2004 2005 2006 2007 Total
Belgium 13 15 15 16 11 70
Denmark 26 22 27 22 22 119
Finland 10 10 10 11 10 51
France 27 33 37 31 33 161
Germany 48 50 40 47 38 223
Ireland 8 11 11 13 14 57
Italy 27 27 27 27 21 129
Netherlands 33 28 32 30 32 155
Portugal 0 10 11 9 8 38
Spain 54 49 55 50 47 255
Sweden 20 27 25 28 29 129
United Kingdom 43 43 40 42 37 205
Total 309 325 330 326 302 1,592
Panel B: Companies
Country 2003 2004 2005 2006 2007 Total
Belgium 21 25 24 24 19 113
Denmark 26 22 26 19 26 119
Finland 12 12 10 10 9 53
France 35 43 43 39 42 202
Germany 69 69 53 66 54 311
Ireland 6 6 6 6 4 28
Italy 46 51 49 47 39 232
Netherlands 42 33 43 38 38 194
Portugal 0 16 17 15 10 58
Spain 70 64 70 69 65 338
Sweden 19 27 28 30 31 135
United Kingdom 36 34 31 31 22 154
Total 382 402 400 394 359 1,937
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Table 2. Description of variables

Variable

Expected Sign

Definition Profit

Price

Reason

Dependent variables
Profit
Price

Independent variables
Concentration

Market share

Cost efficiency

Revenue efficiency

Cost scale-efficiency
Revenue scale-efficiency

Control variables
Market growth
Reinsurance ceded
Reinsurance assumed

Stock ownership dummy
Group dummy
Long-tail business

1 - economic loss ratio - expense ratio
Ratio of premiums earned to the presentevaflosses incurred

Market share of the eight largesfiiance companies in a country

Ratio of insurer’'s premium writterainountry to total premiums +

Cost efficiency score
Revenue efficiency score

Cost scale-efficiency score +

Revenue scale-efficiestoye +
Growth in market premiums = (DRW) (DPW),+.+/(DPW). 11 ?

Ratio of reinsurance cededdotgiremiums written ?

Ratio of reinsurance assuna@ett premiums written

Dummy variable, equal tbahiinsurer is a stock company
Dummy variable, equal to 1 if an iresus a member of a group
Ratio of losses incurred taltptovisions for losses ?

ESIIPR Y

Measure of profitability
Measure of insurance price

To test the Bgpothesis
To test the RNypothesis
To test the ES1 hypothesis
To test the ES1 hypothesis
To test the ES2 hypothesis
To test the ES2 hypothesis

To control for differences across markets
To control for supplynsurance
To control for sypgf insurance

To controkifsk and supply factors
To control for &sll supply factors

To control for theest of long-tail
business conducted by the company

26



Table 3. Summary statisticsfor variables used in regressions, sample period: 2003-2007

Group Company
Variable Mean Standard Deviation Mean Standardddew
Profit Margin 0.04 0.11 0.04 0.10
Price 1.46 0.32 1.44 0.28
Concentration (Herfindahl Index) 0.26 0.18 0.27 180.
Market Share 0.01 0.03 0.01 0.03
Cost Efficiency 0.37 0.16 0.38 0.16
Cost Scale-Efficiency 0.86 0.17 0.91 0.11
Revenue Efficiency 0.49 0.28 0.51 0.27
Revenue Scale-Efficiency 0.86 0.21 0.92 0.16
Market Growth 0.04 0.14 0.04 0.14
Reinsurance ceded proportion 0.15 0.18 0.14 0.17
Reinsurance assumed proportion 0.04 0.09 0.04 0.11
Stock ownership dummy (=1 if stock insurer) 0.74 440. 0.81 0.39
Group dummy (=1 if group member) 0.40 0.49 0.50 500.
Long-tail business 1.22 5.19 1.18 5.17
Size In(total assets) 19.12 1.65 19.12 1.54
Population density 173.57 110.62 178.68 109.66
Political Risk Index 83.70 4.47 83.15 4.38
Corruption Index 7.84 1.23 7.63 1.31
Insurance density 0.09 0.03 0.08 0.02
Observation 1,592 1,937
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Table4. Summary statisticsfor efficiency variables

Group Company
Variable Mean Standard Deviation Mean Standardddiem
Inputs (millions €)
Surplus 3,740.68 29,482.00 219.78 1,326.59
Net provision 2,619.62 11,671.90 386.23 1,122.31
Management expenses 174.42 675.59 21.75 68.46
Acquisitions expenses 277.46 1,854.55 30.45 79.81
Other expenses 13.49 121.65 0.00 0.09
Input Price
Price of surplus 0.15 0.03 0.17 0.05
Price of net provision 0.03 0.01 0.03 0.01
Price of management expenses 1.05 0.06 1.04 0.06
Price of acquisitions expenses 1.03 0.04 1.03 0.04
Price of other expenses 1.01 0.03 1.01 0.03
Output (millions €)
Losses incurred 1,145.27 5,045.86 166.82 388.56
Invested assets 6,004.26 36,344.60 608.45 2,762.85
Output Price
Price of losses incurred 0.46 0.35 0.46 0.34
Price of invested assets 0.04 0.03 0.04 0.02
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Table 5. Group level price regression with and without controls for efficiency, 2003-2007:
Estimated by two-stage least squares

Model 1 Model 2 Model 3
w/o Market Share and Concentrai w/o Efficiency
OLS 2SLS OLS 2SLS OLS 2SLS

Concentratio 0.04: 0.071 0.06: 0.12¢

(0.073 (0.079 (0.089 (0.096
Market Share 0.017 -0.631 -0.709*** -2.772%**

(0.165 (0.837 (0.160 (0.612
Cost Efficienc -0.745*** -0.945%*  .0.745%** -0.958***

(0.054) (0.067) (0.054) (0.065)
Cost Scale-Efficiency -0.051 -0.120 -0.052 -0.077

(0.056 (0.082 (0.052 (0.052
Revenue Efficiency -0.405%** -0.423**  -0.405*** - 24+

(0.035) (0.039) (0.035) (0.039)
Revenue Scale-Efficiency 0.199%** 0.225**  (0.198*** 0.233***

(0.044 (0.045 (0.043 (0.043
Market Growth -0.000 -0.003 -0.007 -0.009 0.012 10.0

(0.057 (0.056 (0.057 (0.055 (0.080 (0.079
Reinsurance ceded -0.020 -0.032 -0.020 -0.026 70.00 -0.027

(0.044) (0.045) (0.044) (0.044) (0.053) (0.055)
Reinsurance assumed -0.012 0.003 -0.012 0.006 80.10 -0.113

(0.068 (0.068 (0.068 (0.068 (0.090 (0.090
Stock dummy 0.025* 0.016 0.025** 0.010 0.122%** B+

(0.013) (0.016) (0.013) (0.013) (0.016) (0.017)
Group dumm 0.02¢ 0.02( 0.02¢ 0.01¢ 0.055*** 0.091%**

(0.017 (0.018 (0.017 (0.017 (0.019 (0.022
Long-tail Business -0.002 -0.001 -0.002 -0.001 06:9* -0.006***

(0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
200z -0.080*** -0.089***  -0.079*** -0.088*** -0.049° -0.045*

(0.021) (0.021) (0.021) (0.021) (0.026) (0.026)
2004 -0.037 -0.051** -0.032 -0.046** -0.018 -0.015

(0.022) (0.023) (0.021) (0.021) (0.028) (0.028)
2005 -0.003 -0.003 -0.002 -0.003 -0.020 -0.017

(0.019) (0.019) (0.019) (0.019) (0.024) (0.024)
200¢€ -0.011 -0.02( -0.00¢ -0.01¢ 0.01: 0.01:

(0.021) (0.021) (0.021) (0.021) (0.027) (0.027)
Constant 1.858*** 1.983*** 1.868*+* 1.960*** 1.460** 1.425%*

(0.057 (0.076 (0.053 (0.054 (0.038 (0.040
Hansen’'s J 0.695 0.594 0.854
Kleibergen-Paap Wald F statistic 41,712 903.819 63.893
R-square 0.451 0.43¢ 0.451 0.44( 0.12¢ 0.097%
Observation 1,592 1,592 1,597 1,592 1,592 1,592

Note: Group price model is estimated by OLS and 2SLSrktaShare, Cost Efficiency and Revenue Efficienoy treated as
endogenous in Model 1. Cost Efficiency and Revdgffieiency are treated as endogenous in ModeM2rket Share is treated
as endogenous in Model 3. The instruments useithé2SLS regression for market share and theieifiy variables are In(total
assets), political risk index, population densityd ranks for the efficiency variables. The depetdariable and the reinsurance
ceded (assumed) variable are winsorized at the 58098% percentile. The regressions include dumanakiles capturing
country dummies (not reported). Regressions afdeuleded with Huber-White robust standard errors adjust for
heteroscedasticity. The Hansen'’s J statistic isigmificant in all three 2SLS regressions.
The numbers in parentheses are t-statistics.”, and” denotes statistical significance at the 1, 5, a6dpercent level,

respectively.
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Table 6. Group leve profitability regression with and without controls for efficiency, 2003-
2007: Estimated by two-stage least squares

Model 1 Model 2 Model 3
w/o Market Share anConcentratio wi/o Efficiency
OLS 2SLS OLS 2SLS OLS 2SLS
Concentratio 0.01¢ 0.017 0.027 0.027
(0.035 (0.034 (0.036 (0.036
Market Share 0.244%*= 0.209%** 0.023 0.023
(0.079 (0.078 (0.069 (0.069
Cost Efficienc -0.01¢ 0.04: -0.01¢ 0.048’
(0.023) (0.027) (0.023) (0.027)
Cost Scale-Efficiency 0.032 0.040 0.016 0.026
(0.024 (0.027 (0.023 (0.026
Revenue Efficiency -0.122%** -0.148%** -0.122%** -(L48*r+*
(0.015) (0.017) (0.015) (0.017)
Revenue Scale-Efficiency 0.059*+* 0.039 0.055*+* 035
(0.018 (0.025 (0.018 (0.025
Market Growth 0.008 0.008 0.004 0.004 0.010 0.010
(0.024 (0.024 (0.023 (0.024 (0.026 (0.025
Reinsurance ceded -0.062*** -0.060*** -0.065*** @B 3*+* -0.063***  -0.063***
(0.019) (0.019) (0.019) (0.019) (0.021) (0.020)
Reinsurance assumed 0.104** 0.103*** 0.102*** oe* 0.093*** 0.093***
(0.031 (0.031 (0.031 (0.031 (0.033 (0.033
Stock dummy -0.013** -0.012* -0.011* -0.010 0.006 .006
(0.007) (0.007) (0.006) (0.006) (0.007) (0.007)
Group dumm 0.015** 0.015** 0.016** 0.016** 0.00¢ 0.00¢
(0.008 (0.008 (0.008 (0.008 (0.007 (0.007
Long-tail Business 0.001 0.001 0.001 0.001 -0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.000) (0.000)
200z -0.01¢ -0.011 -0.01¢ -0.011 -0.01¢ -0.01¢
(0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
2004 0.016* 0.023** 0.018** 0.026*** 0.006 0.006
(0.009) (0.009) (0.009) (0.009) (0.010) (0.010)
2005 0.019** 0.022%** 0.020** 0.022%** 0.013 0.013
(0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
200¢€ 0.018** 0.021** 0.020** 0.023** 0.016’ 0.016*
(0.009) (0.009) (0.009) (0.009) (0.010) (0.009)
Constant 0.003 0.001 0.022 0.017 0.015 0.015
(0.026 (0.027 (0.024 (0.025 (0.015 (0.015
Hansen’s J 2.128 0.134
Kleibergen-Paap Wald F statistic 412.483 525.496
R-square 0.15¢ 0.152 0.15¢ 0.14¢ 0.07 0.07%
Observation 1,592 1,592 1,592 1,592 1,592 1,592

Note: Group profitability model is estimated by OLS a28LS. Cost Efficiency, Revenue Efficiency and 8dakvenue are

treated as endogenous in Model 1. Cost EfficieReyenue Efficiency and Scale Revenue are treateddogenous in Model 2.

Based on the augmented Durbin-Wu-Hausman test mati@e and concentration are not endogenous ineM&d The

instruments used for the 2SLS regression for tfiei@ficy variables are In(total assets), populatimmsity and ranks for the
efficiency variables. The dependent variable dmareinsurance ceded (assumed) variable are waesodt the 5% and 95%

percentile. The regressions include dummy vargab&turing country dummies (not reported). Rejoes are calculated with
Huber-White robust standard errors to adjust faefoscedasticity. The Hansen’s J statistic issignificant for all two 2SLS

regressions.

The numbers in parentheses are t-statistics.”, and” denotes statistical significance at the 1, 5, aAdpercent level,

respectively.
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Table 7. Company level price regression with and without controls for efficiency, 2003-
2007: Estimated by two-stage least squares

Model 1 Model 2 Model 3
w/o Market Share and Concentrai w/o Efficiency
OLS 2SLS OLS 2SLS OLS 2SLS

Concentratio -0.07z -0.07¢ -0.04¢ 0.04¢

(0.058 (0.058 (0.071 (0.084
Market Share 0.311* 0.371*** -0.611*** -2.928***

(0.136 (0.134 (0.145 (0.505
Cost Efficienc -0.682*** -0.938*** -0.682*** -0.924***

(0.048) (0.053) (0.048) (0.052)
Cost Scale-Efficiency -0.019 -0.007 -0.050 -0.091*

(0.054 (0.055 (0.048 (0.050
Revenue Efficiency -0.399*** -0.355*** -0.395*** -(B68**+*

(0.029) (0.032) (0.029) (0.032)
Revenue Scale-Efficiency 0.077%** 0.080*** 0.079**= 0.200%**

(0.028 (0.028 (0.028 (0.046
Market Growth 0.031 0.029 0.041 0.038 0.035 0.033

(0.042 (0.041 (0.041 (0.039 (0.064 (0.064
Reinsurance ceded -0.061* -0.062* -0.063* -0.066* .016 -0.014

(0.034) (0.034) (0.034) (0.034) (0.045) (0.046)
Reinsurance assumed 0.112%*= 0.1171%*= 0.109** 0.103 0.068 0.050

(0.043 (0.042 (0.043 (0.043 (0.067 (0.067
Stock dummy 0.031*** 0.021* 0.035*** 0.022* 0.108**  0.128***

(0.012) (0.012) (0.011) (0.012) (0.015) (0.017)
Group dumm 0.01(C 0.007% 0.01: 0.011 0.02( 0.051%**

(0.010 (0.010 (0.010 (0.010 (0.015 (0.016
Long-tail Business -0.000 -0.001 -0.000 -0.001 06:*  -0.005***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
200z -0.072%** -0.074*** -0.072%** -0.072%** -0.069***  -0.067***

(0.015) (0.015) (0.015) (0.015) (0.020) (0.020)
2004 -0.021 -0.033** -0.025* -0.041*** -0.031 -0.03

(0.015) (0.015) (0.015) (0.015) (0.020) (0.020)
2005 0.003 -0.000 0.002 -0.010 -0.031 -0.032

(0.015) (0.015) (0.015) (0.015) (0.019) (0.020)
200¢€ -0.028* -0.042*** -0.029° -0.046*** -0.001 0.00(

(0.015) (0.015) (0.015) (0.015) (0.020) (0.021)
Constant 1.932%** 2.007** 1.94 4+ 1.962*+* 1.469* 1.435%+*

(0.056 (0.056 (0.050 (0.054 (0.033 (0.035
Hansen’s J 0.379 1.099 3.228
Kleibergen-Paap Wald F statistic 1455.218 310.132 37.067
R-square 0.531 0.51¢ 0.52¢ 0.511 0.10¢ 0.05:
Observation 1,937 1,937 1,93i 1,93i 1,93i 1,93

Note: Company price model is estimated by OLS and 2SC8st Efficiency and Revenue Efficiency are treaiedendogenous
in Model 1. Cost Efficiency, Revenue EfficiencydaRevenue Scale Efficiency are treated as endogenoModel 2. Market
Share is treated as endogenous in Model 3. Theuments used for the 2SLS regression for markateshnd the efficiency
variables are In(total assets), political risk xdpopulation density, insurance density, corruptimd ranks for the efficiency
variables. The dependent variable and the reinsaraeded (assumed) variable are winsorized &% hand 95% percentile.
The regressions include dummy variables capturmghty dummies (not reported). Regressions areutzied with Huber-
White robust standard errors to adjust for hetexdasticity. The Hansen's J statistic is not sigaift in all three 2SLS
regressions.

The numbers in parentheses are t-statistics. ***, and * denotes statistical significance at the51,and 10 percent level,
respectively.
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Table 8. Company level profitability regression with and without controls for efficiency,

2003-2007: Estimated by two-stage least squar es

Model 1 Model 2 Model 3
w/o Market Share and Concentra wi/o Efficiency
OLS 2SLS OLS 2SLS OLS 2SLS

Concentratio -0.01¢ -0.01¢ -0.01¢ 0.00¢

(0.026 (0.026 (0.027 (0.028
Market Share 0.289*** 0.297*** 0.022 -0.475%**

(0.065 (0.065 (0.055 (0.168
Cost Efficienc -0.01¢ 0.02¢ -0.015 0.027%

(0.018) (0.020) (0.018) (0.020)
Cost Scale-Efficiency 0.066*** 0.049** 0.035* 0.017

(0.024 (0.025 (0.021 (0.022
Revenue Efficiency -0.105%** -0.132%** -0.101%** -QL28*+*

(0.012) (0.013) (0.012) (0.013)
Revenue Scale-Efficiency -0.008 0.022 -0.007 0.023

(0.012 (0.021 (0.012 (0.021
Market Growth 0.014 0.014 0.014 0.014 0.012 0.012

(0.018 (0.018 (0.017 (0.017 (0.020 (0.020
Reinsurance ceded -0.052*** -0.054*** -0.054*** @B6**+* -0.036** -0.043***

(0.015) (0.015) (0.015) (0.015) (0.015) (0.016)
Reinsurance assumed 0.074**= 0.075*** 0.071%*= (0 0.061*** 0.057%**

(0.018 (0.018 (0.018 (0.018 (0.020 (0.020
Stock dummy -0.018*** -0.019*** -0.015** -0.016*** -0.007 -0.002

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Group dumm 0.007 0.00% 0.010** 0.010** 0.007% 0.013**

(0.005 (0.005 (0.005 (0.005 (0.005 (0.005
Long-tail Business 0.001 0.001 0.000 0.001 -0.001 0.001

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
200z -0.018*** -0.017** -0.018*** -0.018*** -0.020***  -0.020***

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
2004 0.008 0.010 0.006 0.008 -0.003 -0.003

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
2005 0.011 0.010 0.010 0.010 0.000 0.000

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
200¢€ 0.012’ 0.014** 0.011° 0.013’ 0.00¢ 0.00¢

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Constant 0.056** 0.039 0.075*** 0.060*** 0.043***  @35***

(0.023 (0.025 (0.022 (0.023 (0.012 (0.012
Hansen’s J 0.458 0.318 7.641
Kleibergen-Paap Wald F statistic 308.782 310.132 37.067
R-square 0.17¢ 0.17¢ 0.16¢ 0.16¢ 0.08% 0.06¢
Observation 1,93 1,937 1,93 1,937 1,937 1,937

Note: Company profitability model is estimated by OLSI&ELS. Cost Efficiency, Revenue Efficiency an@l€devenue are
treated as endogenous in Model 1. Cost EfficieReyenue Efficiency and Scale Revenue are treateddogenous in Model 2.
Market Share is treated as endogenous in Moddlh# instruments used for the 2SLS regression fefficiency variables are

In(total assets), political risk index, populatidensity, insurance density, corruption and rankstfe efficiency variables.

The

dependent variable and the reinsurance ceded (ag$wariable are winsorized at the 5% and 95% péilee The regressions

include dummy variables capturing country dummiest (reported).

Regressions are calculated with éfdBhite robust

standard errors to adjust for heteroscedastiditye Hansen'’s J statistic is not significant fortaib 2SLS regressions.
The numbers in parentheses are t-statistics. , and denotes statistical significance at the 1, 5, &fAdpercent level,

respectively.
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