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Abstract

Many reinsurance companies have, in the past dedadecased their foreign direct
investment and acquired other companies in parausec of the belief that only very large
players will have the cost advantages necessargrt@min competitive in global markets.
Since the strategic decision to expand activithesaveral foreign markets is implemented at
the group level, the focus of this paper is to exa&ndata available on the internationalization
process of the world’s largest reinsurance conatdidl groups.

By examining the distribution of the total net prams written by the largest reinsurance
groups in the world, this paper documents sevenaledsions of the change in market
concentration: the trend in concentration in therldi® largest groups, and the relative
position of these groups by countries. It also gras)the geographic distribution of the
world’s largest reinsurance groups and the facexglaining their preferred locations of
activities. Finally, the paper examines the refslap between geographical diversification
and the performance for the world’s largest reiasae groups. It is verified that the form and
nature of the relationship between internationaédiification and performance follow an S-
shaped curve with increased diversification ofldrgest reinsurance groups.
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The world's largest reinsurance groups: a look at ames, numbers,
countries and performance

1. Introduction: an historical perspective

In 1980, eight of the twenty largest reinsurancenganies in the world were German

reinsurers, five were American reinsurers and stinare originating from only six countries

(Switzerland, United-Kingdom, France, Italy, Nethads and Japan). In 2010, according to
the latest publication of Standard & Poor's (S&®)ly two are German, five are American

but four are headquartered in Bermuda and thredapan. Among the twenty largest
companies others are originating from 6 countriBsvifzerland, France, Japan, Spain,
Australia, The Republic of Korea and India). Intftwe rising importance of Bermuda as a
reinsurance center had already begun at the etldeo®0’s and in 2000 three groups were
already in the top 20 (see table?1).

London was traditionally the most important reimswe center because of its unique
organization "Lloyds". Germany and Switzerland deped their own reinsurance markets,
and they still play an important role in the wosladharket. For many years the United States
depended on foreign reinsurance. With the growtthefUS reinsurance companies and the
development of markets similar to that of Lloyds teinsurance capacity and the importance
of the United States mainly increased after thes.6Bifteen years ago, a United Nations
study’ revealed that the United States was the singlet ingsortant home country for all
services industries including financial servicesor® recently, the rapid expansion of
Bermuda as a reinsurance center and the growtlapdngse reinsurance companies have
changed the leadership in some reinsurance aesvii the expense of reinsurers from the

United States and some European countries.

In response to foreign market opportunities madelavle by deregulation and globalization,
many financial firms have increased their foreigrect investment (FDI) and acquired other
companies to become more international. Marketiagakotivations and strategies dominate
transnational companies activities in financiavgmss, but integrated international production

networks are also emerging as efficiency-seekimmdfi take advantage of the growing

! Standard & Poor’s, Global Reinsurance HighligRsActions Publishing Group, London, 2011.
2 Lloyd’s of London, ranking 5th in 2010, is exdkd from the list to ease comparison with earleary.
% United Nations Centre on Transnational Corporei(UNCTC) (1989).



tradability of service§.The insurance industry has followed the genegaidrtowards global
markets and risks (BIS, 2001; Swiss Re, 2001).

The reinsurance activities are, by nature, moregggahically diversified. Although the
reinsurance market has long had a significant ¢globmponent, the consolidation through
mergers and acquisitions (M&As) during the 1990s significantly increased the degree of
globalization. The surge was originally motivateg the underestimation of insurance
exposure to natural disasters as well as by aeaserin the demand for reinsurance for non-
catastrophic losses and vulnerability to the fremyeand severity of claims. Cummins and
Weiss (2000) explained that the covariability ofkriin local markets can be reduced by
diversifying internationally. Reinsurance companiesve increased their foreign direct
investment and acquired other companies in parause it is the fastest way to achieve
meaningful diversification, but also because thejielve that only very large players will
have the cost advantages necessary to remain dtimeit global markets.

At the end of 2010, the leaders are still Munich (@stablished in 1880) and Swiss Re
(established in 1863) but the followers are closup the gap (see table 1). Berkshire
Hathaway as a group includes the activities of Garnee since 1998. In 1994, General Re
had already acquired Cologne Re, the world oldsgssurance company established in 1846.
Hannover Re, created only in 1966, moved up scate the 18 place with several M&As
including HIR (Hamburger International Re) in 19%isen & Stahl in 1995, Skandia Re in
1996. The newcomers are not necessarily new entleerest Re founded as Prudential Re
changed its name in 1996 to be incorporated in BdemPartnerRe was created in 1993 and
acquired SAFR in 1997 and Winterthur Re in 1998 S4Ks the result of the recent merger of
Nipponkoa Insurance with Sompo insurance, the fotmaging already merged in early 2010

with Mitsui Sumitomo Insurance.

Looking at the top 20 list in 1980, it appears tBatiss Re was actively involved in the

consolidation of the reinsurance business througtcessive M&As. The activities of

* The increased M&A activity raises important resbam@nd policy questions about the causes and

consequences of consolidation in the financial isesvindustry. Berger et al. (2000) surveyed hutslref
papers on the causes and consequences of conisoljdedvering the topics of efficiency, market powe
managerial and government motives and consequences.

® Diversification in the reinsurance industry ighing new but several reasons have recently ineteti® focus

on diversification: 1) the increased frequency aaderity of catastrophic risks, 2) the sophistaatof capital
markets and, 3) regulatory developments concerpaqgtal adequacy. On reinsurance, see also Weids an
Chung (2004).



Mercantile and General were merged in the groul®®6. Employers Re which had acquired
Frankona Re (established in 1886) became part ofnGirance Solutions in 1984 and was
bought by Swiss Re in 2005. During the same pei$wiss Re also acquired in 1997 UIR
(Unione ltaliana Di Riassicurazione) and BayerisBieewas integrated into Swiss Re in 1998.
America Re, acquired by Munich Re in 1996, wasyfilitegrated in its parent company in
2006. NRG from the Netherlands was taken over by @Hafpflichverband der Deutschen
Undustrie) which became part of the Talanx groug@00. When the Gerling Global group
was put for sale in 2002, all the reinsurance amts/were merged with Hannover Re and the
Talanx group created an insurance division undentdme HDI-Gerling. Finally, in 1981, the
INA Corporation and theConnecticut General Corporation combined their afpens to
becomethe Cigna Corporation which solts property-casualty domestic and international
businessn 1999 to ACE-Tempest ranking 24n 2010.Cigna today is only focussing on its

global health, life and pension businesses.

The strategic decision to expand activities in sg@vidreign markets is implemented at the
group level and this paper examines the activibésthe world’s largest reinsurance
consolidated groups rather than single reinsuraraéies registered in one country but
considered as affiliates of larger worldwide graugdbtaining comparable data for
reinsurance companies around the world is a dlffitask because of different reporting
procedures. The review ReActions had worked with lifternational Insurance Solvency
(IIS) to collect data on the world's largest remagsice companies since 1986. When [IS
became part of Standard & Poor's (S&P) in 1991 sinde, a unique list of the largest
reinsurance groups in the world has been publisiaeti year. Until 2002 only 150 companies
were surveyed and consolidated data was only &laifar 25 reinsurance groups but since
2003, consolidated data for the 40 largest grogpavailable. This unique set of data on
consolidated reinsurance groups provides informatio net reinsurance premiums written,
loss and expense ratios and return on revenuessdthef net reinsurance premiums data is
used in this study and complemented by data omuih&ber of majority owned affiliates and

host locations of these affiliates.

This paper has several objectives. By examiningdisg&ibution of the total net premiums
written by the largest reinsurance groups in therldyothis paper documents several
dimensions. The first is the documentation of tlative importance of the largest
reinsurance companies in the world and changesntiagt have occurred in the past years

(section 2). The second objective is to presentréegtive position of these companies by
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home and host countries (sections 3 and 4). The thijective is to look at the recent
situation and to explain the choice of foreign tomas of reinsurance groups in expanding
abroad (section 5). The fourth objective is to exemnthe relationship between geographical
diversification and the performance for the worlldggest reinsurance groups (section 6). It is
verified that the form and nature of the relatiapgbetween international diversification and
performance follow an S-shaped curve with increaskeersification of the largest

reinsurance groups.

Table 1 here

2. The globalization trend of the largest reinsurance&eompanies

The total of net reinsurance premiums written by fdrgest groups in the world in 2010 is
estimated by S&P to nearly US$160 billion. As menéd in the introduction, prior to 2003
only 150 companies were surveyed by S&P to caleuls total amount of net premiums. It
is therefore possible to observe a break in trecamiscerning the concentration of the
reinsurance activities prior and after 2003.

Despite these limitations, calculating market shaegains the most accurate presentation of
the relative position of the largest reinsurergha world and this information can also be

used to construct measures of the relative positadrcountries as reinsurance centers. This
section presents the results of static measuresrafentration, all based on the market shares

gi of each company derived from the proportionodht net premiums written.

The first static measure is the well-known Herfindelirschman index: H £ [qi]?

The advantage of this measurement is that it make®ssible to calculate a "number
equivalent” of companies (N* = 1/H) where N* is thetential number of companies of the
same size which could exist on the market for @gidegree of concentration.

The second measure is Kwoka's (1977) DominanceinBe= = [qi - i +1]?

This emphasizes the gap between successive firren tiey are ranked by size. The values
of this measure range from 1 to 0, with the form&lue indicating a monopolistic market.
Conversely, the closer to zero the measure idpther is the power of any single company.

Other dynamic measures of concentration reflecthgnges have also been developed.

Hymer and Pashigian (1962) developed an index okebtahare instability: 1= [qi- i,t-n]



The higher the value of I, the greater the degfeghange in market shares over the period,

and by implication, the greater the competitivdtdence and the amount of entry and exit.

Dynamic measures are not used in this paper bue@lg (1998) calculated these measures
for the top reinsurance companies for the sub-deri®87-1990, 1990-1993 and 1993-1995
and found an increase in market shares instahiityhe early 90s corresponding to the

increased M&A activity during this periodo remain consistent other the period of time and
with previous work (Outreville, 1998 and 2003) twncentration measures are calculated for
the 25 largest reinsurance groups (table 2). Negkss, this assumption represents for most

of the years covered by our analysis, more than 80fte world market (table 2).

Observation of the measures of concentration (kdiratios) in table 2 reveals that the
market shares of the five largest groups have fsgnitly increased between 1999 and 2009.
The last year is an exception in this trend anday be interesting to wait one more year to
confirm this result. The value of the Herfindahtéx as well as the number equivalent of
companies also reflects this increased concentralibe Kwoka’'s dominance index, which
was relatively stable until 2001, has slightly imsed between 2003 and 2009, indicating a

larger spread between the largest groups and liogvéss.

Table 2: Concentration measures for consolidated gups, 1999-2010

Year 1999 2001 2003 2005 2007 2009 2010
K-firms concentration

Top 3 45,7 44.9 45.9 47.0 50.8 48.5 43.9
Top 5 59.6 59.2 58.7 60.8 63.7 63.7 60.0
Top 10 79.9 79.9 75.9 73.7 80.1 81.5 79.0

Total net premiums (Mil.SUS) of Top 25 78,412.0 95,577.0 143,630.0 128,857.0 148,184.0 145,478.0 144,462.0

Percentage of World Total (estimated) 94.5% 97.5% 87.8% 87.8% 91.0% 91.0%  91.0%
Herfindahl index 0.0928 0.0925 0.0967 0.1038 0.1075  0.1087  0.0937
Number equivalent 11 11 10 10 9 9 11
Dominance index 0.0046  0.0051 0.0096 0.0084 0.0087 0.0109 0.0070

Source: Standard and Poors', several years.

3. Home countries

The geographic distribution of reinsurance compaslews that since the early 2000s, only 5
countries accounted for more than 80% of the waeldsurance premiums (table 3). During

the past thirty years, reinsurance groups from émige countries (Germany, United States



and Switzerland) have dominated the reinsuranceéss worldwide with more than 60% of

total reinsurance premiums. Since the early 200Bsrmuda has emerged as a major
reinsurance center. Reinsurance originating fronergmg economies only accounted for
about 1.4% of the world reinsurance premiums in320dth the Korean Re. Three economies
(Korea, India and Brazil) are host countries of @anreinsurance group listed in the top 40
since 2006 and accounted for 3.3% in 2006 andwteagre increase in 2010 (3.6%).

Table 3: World market share of reinsurance groups lg home countries, 1999-2010

Home country 1999 2001 2003 2005 2007 2009 2010
Germany 29.8 32.5 27.1 22.5 26.4 30.2 28.4
United States 26.7 24.7 19.1 20.9 19.9 17.6 19.1
Bermuda 2.3 4.7 11.3 16.2 12.9 13.8 15.8
Switzerland 18.8 19.1 17.5 15.7 17.7 14.3 13.1
United Kingdom 4.8 6.1 4.8 4.5 5.6 6.7 6.7
France 5.9 7.4 4.4 3.8 5.8 6.3 6.2
Japan 2.3 1.9 6.1 5.9 6.2 4.7 4.4
Rest of the world 9.4 3.6 9.7 10.5 5.5 6.4 6.3

Source: Standard and Poors', several years.

4. The international presence of the largest reinsurace groups

The degree of international involvement of a firmncbe analyzed from a number of
perspectives: their operations, stakeholders amdsfatial organization of management.
Given the range of perspectives and dimensionscrabe considered for each, the degree of
internationalization of a firm cannot be fully capd by a single synthetic measfirie. this
section, the international dimension is capturedh®yexistence of foreign affiliates and the

number of host countries in which a reinsuranceigiie established.

Information on the number of majority owned foremjfiliates and number of host countries
is provided by Dun & Bradstreatfyho Owns Whom database. The number of host countries is
an average value over the period 2006-2008 andlaigest groups are ranked by net
premiums in 2008 (table 4). Casual observatiomeftop 25 groups, which accounted to 91%
of the world business in 2008, seams to revealgrafisant relationship between the size of
the group and the number of host countries withontgowned affiliates but the calculated
Spearman rank correlation (rho, p-value) is onlyatédo (0.51, 0092) for the full sample. If

we drop the last two groups from the list, it ireges to (0.71, 00007).

% For recent work on multidimensional measures tdrimationalization see, for instance Goerzen arahieh
(2003) and UNCTAD (2007).



The average number of host countries is 13 fomtbed's 25 largest groups. Japanese firms

have, on average, a much lower number of host desr(®).

Research in different disciplines has sought tdamxpvhen and why firms invest in foreign
countries. Conventional internationalization thesunggests that international expansion rise
because firm possess ownership-specific and irlteatian advantages, which can be
exploited profitably across national borders. Gapgic and cultural distances have received
a great deal of attention in the international bess literature and have been identified as a
key factor in explaining foreign market attractiess (Kogut and Singh, 1998). Johansson
and Vahlne (1977, 1990) argued that firms expard iin geographically proximate markets
and as experiential learning is built up, firms twga into more distant markets. The case of
Korean Re is a good validation of this hypotheSigmpanies from the United States have a
dominant presence in Europe and Asia. German ansgsSywoups have the same pattern of
investment in Europe, Latin America and Asia. Sgdlapfre) has a network of branches or
affiliates in almost all LAC countries for obviowshnic and cultural ties reasons. Japanese

groups are more present in Asia (table 5).



Table 4: Number of host countries for foreign affilates of the largest groups, 2008

Rank Group Country Number of host countries
2008 Average 2006-2008
1 Munich Re Germany 34
2 Swiss Re Switzerland 23
3 Berkshire Hathaway Re United States 24
4 Hannover Re Germany 14
5 SCOR France 14
6 Lloyds United Kingdom 16
7 Reinsurance Group of America United States 10
8 Transatlantic Holdings (AIG) United States 45
9 Partner Re Bermuda 6
10 Everest Re Bermuda 3
11 Tokio Marine (Millea Holdings) Japan 15
12 XL Re Bermuda 12
13 Korean Re Korea, Rep. Of 2
14 Odyssey Re United States 8
15 Transamerica Re (AEGON) United States 13
16 Mitsui Sumitomo Group Japan 10
17 Mapfre Re Spain 28
18 Sompo Insurance Group Japan 5
19 Caisse Centrale de Reassurance France 0
21 Toa Re Japan 3
21 White Mountains Group Bermuda 3
22 AXIS Capital Holdings Bermuda 3
23 General Insurance Corp. India 1
24 QBE Insurance Group Australia 14
25 ACE Tempest Re Bermuda 19

Source: Standard and Poor's for the names and Dun & Bradstreet Who Ow ns Whom database for host countries

Table 5: Geographical repartition of affiliates ofthe largest groups by home countries

(based on the number of companies for which geographical breakdown is available)

Home Country Host Region

Europe CEE Africa LAC  Asia&Pacific
United States 43.8 1.8 53 10.5 38.6
Germany 45.5 4.5 18.2 31.8
Switzerland 44.1 2.9 2.9 17.6 32.5
Spain 42.8 50.0 7.2
Japan 34.0 11.6 54.4

LAC = Latin America and the Caribbean
CEE= Central and Eastern Europe (the ex-USSR)



5. A simplified model of location-specific advantages

According to the literature on the determinantdaséign expansion, firms will prefer those
countries that provide greater location-specifigaadages. Institutional characteristics of the
destination country also play a crucial role in frgtern of internationalizatioh.There have
been only a few empirical studies about the deteants for home country firms in financial
services to expand abro&th the insurance literature, Moshirian (1999), Mal Pope (2003)
and Outreville (2008) have examined the determsarftinsurer’s international activities.
Cole, Lee and McCullough (2007) provided a compnshe approach to the decision
process of US reinsurers to assume from foreigaréms. The location-specific advantages
have been examined by Outreville (2008) according similar following functional form:

LI = f (size of the market, growth, human capitgyernance, trade barriers)

Location intensity (LI) is defined by UNCTAD (2003@s the number of reinsurance groups
having at least one affiliate in the country conegl, divided by 100, minus the number of
groups originating from this country, i.e. a firnom country A cannot have foreign affiliates
in country A. Based on this measure, the largestbar of groups has foreign affiliates in the
United Kingdom, followed by the United States. Argoemerging economies, Singapore,

Hong Kong (China) and Mexico are ranked in the®gappendix 1).

The size of the host economy is usually measureidsb@DP and population. Since the size
of the insurance market is a major determinant doreinsurance company, insurance

penetration (premiums as % of GDP) is used in thdeh

Labor is another factor important to foreign inegst Thus, a high level of human capital
would positively attract foreign firms. Human capi{or high levels of education) has not
received any particular attention in the determisatriving FDI with the exception of

Focarelli and Pozzolo (2005) and Outreville (2008dllowing the results of the recent
empirical literature on the determinants of growttiey assume that countries with highly
skilled workers are more likely to attract FDI indncial services.

" Clarke et al (2001) provide a useful summary ahe of the main determinants of bank FDI in emaygin
markets. See also a more recent paper by Wezef (200

8 Focarelli and Pozzolo (2005) are looking at thenber of foreign affiliates of OECD banks.
® See Rugman and Verbeke (2004) for a definition.
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In recent years there has been a surge of interedte consequences of governance or
misgovernance for development and how a countily ¢@uld have an impact on global
investment strategies by transnational corporatidi® importance of good governance in
the financial sector (both public and corporatey haen highlighted by crisis in Asia, Russia
and some Latin American countries. Corruption ismgwnly defined as the abuse of public
office for private gaint’ Governance is a much broader notion, which isneefias the
traditions, and institutions that determine howhauty is exercised in a particular country.
This includes (i) the process by which governmanésselected, held accountable, monitored
and replaced; (ii) the capacity of governments emage resources efficiently and formulate,
implement and enforce sound policies and regulation the respect of citizens and the state
for the institutions that govern economic and daai@ractions among them (Kaufmann et al.
2000).

Beyond the simple decision of whether foreign emrallowed or not, foreign reinsurance
companies are more likely to establish subsidiadesaffiliates in locations with fewer
restrictions on their activities. Research into theasurement of services trade barriers is
fairly recent. In banking, Claessens and Glaest608§) calculate "degree of openness"”
indices for financial services in eight Asian ecomes. McGuire and Schuele (2001)
construct trade restrictiveness indices for banldaryices. Both studies report a significant

correlation between GATS measures of commitmerdsaatual practices of countries
The empirical analysis and results

The estimation procedure is an ordered probit @mglyvhich is a generalization of the linear
regression model to cases where the dependenbleisaordered. The dependent variable is
also bounded between zero and 100 by construdR®esults of the estimation for a subset of
41 countrie$' are presented in table 6. They suggest thatehisidn to select a location is

impacted by the size of a country measured by afsufation and the relative size of the
insurance sector. As suggested by Rossi and V@i@4), GDP growth is used as a control

factor but shows a small negative and non-signitiealue.

19" See Habib and Zurawicki (2002) for a surveyhef literature.
' Bermuda has been excluded from the originabligt2 economies for lack of information.
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The Human Capital Index (HCI) used in this studw iweighted average of the literacy rate
and enrolment ratios (secondary school and tertedycation) calculated in UNCTAD
(2005). The variable exhibits the wrong sign andassignificant.

The Government effectiveness index published by Werld Bank Institute, combines
perception of the quality of public service prowisi the quality of bureaucracy, the
competence of civil servants, the independencéefctvil service from political pressures,
and the credibility of the government's commitmenipolicies. It is one of the six indices
published by WBI on governanéeFindings are consistent with the arguments preskint
the literature and suggest that location-specifictdrs including good governance are

important determinants in the choice of a location.

The higher is the index for regulatory barrierg thgher is trade efficiency or lower are the
trade restrictions in the country. Due to the higirelation between governance (measured
by government effectiveness) and trade efficiersme (the appendix 2), this variable is not
significantly impacting on the choice of a locatiaereas the governance index remains
significant. If only trade efficiency alone is laft the equation, it becomes significant as it

pickups at the same time for trade efficiency anddggovernance.

Countries where entry would entail the least infation costs are those most likely to be
chosen as host countries. Information costs are usemlly proxy by geographic and cultural
distance (Ball and Tschoegl, 1982; Grosse and @ofjb1991; Buch 2000). Similarly,
countries where the development of information @andimunication technology (ICT) is
higher are those most likely to be chosen since 1&uces both geographic and cultural
distances. The impact of ICT on economic perforreaand trade competitiveness of
countries has been heavily studied (UNCTAD 200%su®s of the estimation including a
variable measuring internet users per 100 inhatsitare presented in the last column of table
6 and show a positive and significant impact of i&ithe choice of a location.

12 Available atwww.worldbank.org/wbi/governanc@his variable has been selected to differentiateernment
governance from political, financial or corruptisisk. It is also considered by some authors as ranay
variable to determine the potential regulatory esruinent.
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Table 6: Results of the Ordered Probit Estimation

sample size =41

Coefficient  z-Statistic Coefficient z-Statistic Coefficient z-Statistic

Penetration (Premiums as % GDP) 0,105 1,69 0,105 1,68 0,087 1,39
Log (Population) 0,691 4,24 0,676 4,01 0,726 4,53
GDP growth (1992-2003) -0,028 -0,28 -0,03 -0,3

Human Capital (HCI) -0,843 -0,72 -0,989 -0,79 . .
Good Gowernance 1,115 3,18 1,254 2,32 0,671 1,81
Trade Barriers " .. -0,111 -0,34 " "
Internet users 0,022 1,43
note: Convergence w as achieved after 8 iterations

Data limitation

Several other variables do affect the choice obcation by a reinsurance group including
distance as defined before, historical reasonsatak legal factors, portfolio analysis. The
purpose of this analysis is to verify common lomatspecific factors. Furthermore, the small
size of the sample reduces the ability to introdiseemany variables at the same time in the

model and data availability is limited for some otiies.
6. The relationship between international diversificaton and performance.

The increased M&A activity raises important reshaaad policy questions about the causes
and consequences of consolidation in the finarseaVices industry. Berger et al. (2000)
surveyed hundreds of papers on the causes andguamses of consolidation, covering the
topics of efficiency, market power, managerial @myernment motives and consequences.
The banking production literature seems to argaé¢ M&As have some limited potential to
increase performance (Berger et al., 1993; Milled &loulas, 1996; Haynes and Thompson,
1999).

The literature on firm diversification (particulgrin the United States) suggests that the costs
associated with diversification exceed benefitsthate is no consensus on this cldfiThe
association of diversification with a loss of firalue, called “the diversification discount”, is
verified for financial firms:* Laeven and Levine (2007) found that the marketevaif banks
that engage in multiple activities is much lowearthfor specialized bank3.Besides the
diversification in product and line of service dmsens, there is also a trend toward

diversifying geographically (Deng and ElyasianiQ8 Most of the studies on scope or scale

13 See survey by Martin and Sayrak (2003) and entgeaper by Glaser and Miiller (2010).
14 A survey paper on business groups by Khannarafeh (2007) examine this relationship.
5 DeLong (2001) found that more value has beeatedethrough focussing mergers than diversifyinggees.
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economies within financial service industries fimol substantial supporting evidence (Berger
et al., 2010).

In the insurance literature, the relationship betweroduct diversification and performance
has also received significant attention with mixesults. For example, Cummins et al. (2010)
found a weak support for economies of scope andleded that a focus strategy was a more
efficient option than the conglomerate strategydifidnal support for the focus strategy is

presented by Liebenberg and Sommer (2008). Elavigaand Pope (2008) found a nonlinear
relationship between product diversification ananfiperformance. The results indicate that
the relationship is significantly affected by tleeéls of geographic diversification.

However, this line of research is considering diferation of activities without examining
the internationalization aspe€tThis importance of international diversificatioonses from

the fact that it represents a growth strategy thas major potential impact on firm
performance. Moshirian (1999) found that premiurowgh and strategic diversification were

the basic motivations to seek transnational activit

Despite the numerous studies that have examinedivbesification-performance relationship
in the manufacturing sector, these efforts havevigeal evidence of conflicting results as
noted first by Annavarjula and Beldona (2008)hile early empirical research was mostly
based on linear or quadratic models, now severtioasi have postulated a multi-stage
approach, called 3-stage theory, based on a sigmoidel (Contractor, Kundu and Hsu,
2003; Lu and Beamish, 2004; Thomas and Eden, 2D0éng and Yu, 2005).

The overall shape of the relationship between #réopmance (P) of a firm and the degree of
international diversification (measured by the @egof internationalization -DOI-) may be

capturing different stages of foreign expansion dath may be capturing only part of an
overall function (Contractor 2007). Depending onichirpart of figure 1 we examined we can

find U-shaped and inverted U-shaped segments.

In stage 1, a firm initially seeks expansion of iissiness only in familiar and proximate
markets'’ As mentioned earlier, firms expand first in geqiniaally proximate markets and

as experiential learning is built up, firms ventuméo more distant markets (Johansson and

5 One exception is a paper by Schmid and Wal@dgp
" The role of knowledge acquisition costs relatindoreign expansion is treated explicitly in Josson and
Vahlne (1990).
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Vahlne, 1977 and 1990). Experience and a firm’sgperance in close foreign markets are

also relevant to support this hypothesis (Deli@4,13.

Figure 1: A theory of international expansion

Stage 1 Stage 2 Stage 3 Stage 4
Proximate Knowledge International Is there a limit?
Markets Acquisition Expansion

Performance

A

»

Degree of International Diversification

In stage 2, the number of different legal, fisaadl @ultural environments that the firm has to
deal with increases transaction and governances c@sitt et al.,, 1997; Gomes and
Ramaswamy, 1999). According to Doz el al. (200EBré¢hare significant costs of learning
about a new market, as well as local adaptatioriscosTherefore, expansion into new
international operations generate at the begingnegter costs than the incremental benefits
or revenues. This hypothesis is consistent withepagindings no improvement in cost
efficiency in the years following merging activi€Altunbas, Molyneux and Thornton, 1997;
Peristiani, 1997).

However, as the firm expands its international @nes it is likely to benefit from exploitation

of economies of scale and scope so that furthernational diversification will have a
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positive effect on firm performance. In stage 3itHar geographical scale and knowledge
acquisition makes possible efficiencies that imprgerformance indicators. Incremental
benefits are now greater that the incremental c8stisare the benefits of further international
expansion indefinitely positive? As noted by Caator (2007), the length or duration that a
firm may spend in the different stages is a sulijeat remains open to research. There are a
substantial number of papers that support thetioltabeing large and multinational enables a
company to establish its standards and create &alglbrand name. Geographical
diversification can be an advantage to reduce thetility of risks and market power is seen a

necessary condition for enjoying financial strengtfuired by market developments.

Contractor, Kundu and Hsu (2003) suggested thatrdegtionship between international
diversification and performance may follow an Sgthcurve. Outreville (2010) validated a
similar model for a sample of large financial greupollowing this approach, this paper will
introduce linear, quadratic and cubic terms towdstther different stages may coexist.

Performance P = f (size, growth, DOI, BODOF)
with DOI = Degree of internationalization.

Performance can be measured as Tobin’s Q or ustwuating data. Many researchers make
use of accounting data (e.g. ROA, ROE, ROS or R@Rempirical studies on the
internationalization-performance relationshipThe argument in favour of using this type of
data is that it is relatively easily available iatabanks. In keeping with the insurance
literature, performance in a broader sense is medsby the return on revenue (ROR).
Whereas ROR serves as the basic financial perfarenaariable, we also use a risk-adjusted
form of the variable ROR, as an alternative measoirefinancial performance. The
measurement is calculated by dividing a compamnyésage ROR by its standard deviation of

ROR over the same period as proposed by Elang@rd&ope (2008},

The degree of internationalization (DOI) can belgsed from a number of perspectives: the
operations, stakeholders or the spatial organizatiomanagement. Internationalization is a
function of the extent to which a firm's activitiese located abroad. The degree of

international involvement of a firm can be measureterms of the share of foreign assets,

8 Due to data limitations it is usually extremdifficult to take into account the market impacteaich line of
business in the insurance and reinsurance secttgsasibed in Lang and Stulz (1994).

19 standard & Poor's defined ROR as the ratiorefgx operating income over total revenue. Totanee =
net premiums earned + net investment income + aticeme).

% This measure is an approximation of the Z-inblased on accounting data and proposed by De Nitalb
(2004).
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sales or employment. These measures do not con#iwgerspatial organization of the
operations nor the diversification among countri@ven the range of perspectives and
dimensions that can be considered for each, D@lIfwfn cannot be fully captured by a single

synthetic measure.

In the reinsurance sector, data on the foreignatjgers (assets, income, and employment) of
the companies is not readily available even whakitag at annual reports. Similarly, the
breakdown of business by countries for the largestips is not available and it is therefore
not possible to calculate a Herfindahl Index ofibess diversificatioi” In this paper, DOI is
defined as a function of the extent to which a %®rractivities are located abroad and is
captured by the number of majority owned foreidiiliafes and the number of host countries
in which a company has established its affilia@s.follow the concept defined by UNCTAD
(2006), i.e. the Geographical Spread Index (GSlasueed as the square root of the
Internationalization Index (the number of foreidffiliates divided by the total number of

affiliates) multiplied by the number of host coues?®

International diversification comes from the fdeatt it represents a growth strategy that has
major potential impact on firm performance. Thisatdgic decision to expand activities in
several foreign markets is implemented at the grewgl. In performing the econometric
analysis and in line with previous studies on thiernationalization-performance link, we
control for two key variables, i.e. firm size andogth (Gomes and Ramaswamy, 1999;
Moshirian, 1999). Firm size is measured by thedbtptal assets. Growth is measured by the

increased in total net premiums over the period.

A company cannot isolate itself from the home coueffects as it incurs a complex set of
costs and benefits from its home base operatioitsetial. (1994), Sethi and Elango (1999)
or Ruigrok and Wagner (2003) suggested that onenpiat reason for differences in empirical
findings across studies could be the country afiorof the multinational company. Due to

the differences in regulations it is important ur gtudy to segregate between US-based and

2L For recent work based on multidimensional messwaf internationalization see, for instance, Fiaod

Oesterle (2003), Goerzen and Beamish (2003), UNCTZID7).

%2 The Herfindahl index of geographic diversificatibased on NAIC data and used in Elango, Ma ape: Po
(2008) or Cummins et al. (2010) considers geogragiviersification within the United States wereeign
entities are defined as out of state groups (nbbbthe United States). Information on aliendités is more
difficult to assess for some reinsurance groupmlinlist.

% The debate on the best approach to measuredd®t iclosed. See Christophe and Lee (2005).
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Europe-based reinsurance groups. Dummy variabkesised to capture of the effect of the

major home countries of the reinsurance groupsersample.
The empirical analysis and results

Standard & Poor's publishes a list of the 40 largemsurance consolidated groups in the
world each year since 2003 and only 28 groups khtkat year are still ranked in the 2007
publication. To maximize the number of groupswidnch accounting data was available for
the empirical analysis, the period was limited be tyear 2005 and included 25 groups
(appendix 3). Information on the number of majootyned foreign affiliates and number of
host countries is provided by Dun & Bradstragho Owns Whom databasé? In keeping with
the insurance literature, performance is measuyeth® return on revenue (ROR) over the
period 2001-2005.

Pure cross-sectional analysis based on OLS is tms¢eist the relationship on the average
value of ROR and the risk-adjusted value. Althoumggiercorrelation among variables was
sufficiently low, these variables can explain omypart of the financial performance of
reinsurance groups and low adjuste€s Rere expected. Nevertheless, all models aregitron
significant with high F-values. Comparison of Fuesd and adjusted?Rindicate that results
generally improved when the cubic variable B@hs added to the quadratic specification.
The variance inflation factors (VIFs) in all ourgressions are lower than 5.0 indicating low
multicollinearity. We acknowledge that the sampesimall but we check for robustness and
adding/deleting randomly one observation does mastatally change the conclusion. The

results are more stable than expeéted.

Table 7 (a and b) reports the results of the perdmce model when both the number of host
countries and the GSI index are used as a measu2dl. The model is estimated in three
stages for the impact of DOI. As expected sizeositively related to performance and this
result supports the recent findings of Liebenbend &ommer (2008) and Elango et al.
(2008). The growth variable is also positive amgh#icant as expected from the results in
international business (Glaum and Oesterle, 20@%rnational diversification measured by

24 Out of top 40 Global Reinsurance Groups pubtishe Standard and Poor's, detailed informationighbt
in annual reports or by Dun & Bradstreet, was @gilable for 25 groups.

% This procedure is equivalent to sampling with@glacement by comparison with sampling with
replacement, which would result in a bootstrap danfpootstrapping would probably be a better wageal
with this case of small sample.
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the geographical spread index (GSI) exhibit thecetgd signs: positive, then negative for the
guadratic term and positive again for the cubimteFhe number of host countries is never a
significant indicator of DOI. The linear model igver significant; the quadratic model
exhibits the expected signs but coefficients areatiosignificant; the cubic term not only is
significant, but also adds to the overall resuighough limited to geographic diversification
within the United States, the results of Elang@le(2008) also support the impact of this

variable on firm performance.

Table 7: Performance Model: Average ROR, sample s#z20

Table 5a with nb countries
Coefficient  t-Statistic Coefficient  t-Statistic Coefficient t-Statistic

Constant -31.52 -3.29 -32.23 -3.28 -34.69 -3.61
Size (Log Assets) 2.72 2.79 2.72 2.73 2.62 2.73
Growth of net premiums 9.30 4.44 9.26 4.34 10.23 4.74
Nb countries -0.33 -2.48 0.15 0.48 0.76 1.16
Nb countries**2 -0.05 -0.63 -0.77 -1.76
Nb countries**3 0.13 1.47
R**2 | F 0.59/7.83 0.61/5.75 0.66/5.39

Table 5b with GSI
Coefficient  t-Statistic Coefficient  t-Statistic Coefficient t-Statistic

Constant -20.47 -2.20 -30.27 -2.98 -38.55 -3.73
Size (Log Assets) 1.56 1.64 2.03 2.21 1.84 2.15
Growth of net premiums 8.44 3.58 8.94 4.04 10.64 4.77
GSI -0.11 -1.01 0.43 1.41 1.98 2.29
GSI*2 -1.17 -1.86 -8.86 -2.17
GSI**3 9.96 1.90
R**2 | F 0.47/4.78 0.57/5.00 0.66/5.41

For reinsurance companies, diversification is afulsby-product of a well-constructed
portfolio because the risk-adjusted return - atleotthings being the same - will be greater
than the risk-adjusted return on a non-diversifpedtfolio. We would expect international
diversification to have a significant impact on theerall risk of the portfolio. Analysis of the
risk adjusted measures over the period (table &s dwt provide any conclusive result
contrary to the results of Elango et al (2008). €befficients have the expected sign but none
is significant. Results with the number of host mbies as an indicator of DOI are not

significant either and are not reported here.
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Table 8: Performance Model: Risk-adjusted measures

Variable ROR

Coefficient t-Statistic
Constant 69.28 1.86
Size (Log Assets) -4,40 -1,39
Growth of net premiums -0,74 -0,15
GSI -1,00 -0,28
GSI**2 1.88 0.12
GSI**3 0.28 0.01
R**2 [ F 0.175/0.722

Note: GSl is the measure of DOI adopted in thisieng validation

Several other variables do affect the relationgbgtween performance and international
t al. (1994) hypothesis that the home

diversification including tax and legal factors.€eTHitt e

country of the multinational firm can explain difé@ces in performance is not confirmed
since none of the dummy variables tested are signif Only Japan-based reinsurance
canty at the 15% level) (table 9).

Japanese reinsurance groups are only preseneim eduntries mainly in East and South-East

groups enjoyed a performance advantage (signifi

Asia where the return on insurance business is statde and significantly higher than in the

rest of the world.

Table 9: Dummy variables for country of origin

Coefficient t-Statistic
Constant -37,46 -3,57
Size (Log Assets) 1.31 1.32
Growth of net premiums 11.83 4.54
GSI 2.21 2.10
GSI*¥*2 -9,28 -2,01
GSI**3 10.69 1.82
Dummy Berrmuda -0,14 -0,04
Dummy Japan 3.68 1.25
Dummy US -2,78 -0,74
R**2 | F 0.73/3.67

Note: GSl is the measure of DOI adopted in thisieng validation

A similar test was performed to verify if an incsgay number of host countries bring similar
results (table 10). Although the results are natigtically significant, the sign of the variables

corresponds to the expectations. Firms having dareiffiliates in up to 5 host countries

(generally proximate markets) enjoyed a perform
affiliates in 6 to 10 host countries are experia

performance. Firms having foreign affiliates in tb115

lower performance but with a decreasing estimatadficient. Firms having foreign affiliates

andeantage. Firms having foreign
gcihigh learning costs and lower

host countries are still experiencing



in more than 16 countries enjoyed on average apedance advantage. Unfortunately, the

sample is too small to determine at which stagdithrereaches an optimum diversification.

Table 10: Dummy variables for international diversfication

Coefficient t-Statistic
Constant -49,43 -3,25
Size (Log Assets) 2.13 2.29
Growth of net premiums 11.37 4.54
GSl 2.49 2.61
GSI**2 -9,45 -2,26
GSI**3 9.95 1.80
Dummy 1 to 5 countries 4.76 0.93
Dummy 6 to 10 countries -0,88 -0,25
Dummy 11 to 15 countries -1,11 -0,31
R**2 [ F 0.72/3.58

Note: GSl is the measure of DOI adopted in thisieiog validation

Data limitations

The purpose of this analysis was only to verify tio@-linearity of the relationship. Several
other variables may affect the choice and numbetooétions by a reinsurance group.
However, the small size of the sample reduces bil#yato introduce too many variables at
the same time in the model and data on the geogadphternational diversification of the
largest reinsurance groups are collected for desiygar and past annual reports of companies
do not necessarily report the number and locatan®reign affiliates. Therefore it is not
possible to examine the evolution of the numbetoghtions overtime for the sample of
companies used in this study, nor is it possibleaiculate the Geographical Spread Index

over several yearS.

As argued by Hennart (2007), the firm's specifiteinationalization processes should be
examined in relation to their performance over timelongitudinal approach would be

appropriate to test the relationship empirically bofortunately it remains an impossible task
to perform such an analysis. Due to data limitattoonthe degree of internationalization,
balanced-panel data analysis pooling time-series aass-sectional data points cannot be

used to test the model.

7. Conclusion

Reinsurers' exposure to large catastrophe lossesdsof the drivers behind the reduced
financial strength of the industry and this is @mgument in favour of M&As (Cummins and

% Typically, the estimation may also overestintaebenefits of DOI due to unobserved factors (rganeent,
corporate governance) and accounting practicesqgnmy earnings for market, tax or regulatory rea3o
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Weiss, 2000). This paper documents the relativeortapce of the largest reinsurance
companies in the world and changes that have catumrthe past thirty years. By looking at
the trend in concentration, it shows that the lsrgeinsurance groups have significantly
increased their world market share and dominaneg the past thirty years as part of the

belief that only very large players will remain coetitive.

Another objective of the paper was to look at tiheegification aspect and to explain the
choice of foreign locations of reinsurance groupexpanding abroad. The results indicate
that location-specific advantages such as sizegand governance do provide an explication
for the choice of locations by the largest reineaeagroups in their internationalization

process.

The relationship between international diversifimat and firm performance also bring
interesting results as significant differences teaisthe efficiency side. The results show that,
overall, international diversification is positiver a firm's performance. At an early stage of
expansion in proximate markets there are efficiegeyns for the firm. However, with
increased internationalization there may be a dimion in performance because of initial
learning costs. Further expansion in foreign marketings back efficiency and higher
performance. However, at this stage, the analgsisa@t provide any answer to the existence
or not of a maximum level of international diversdition beyond which performance would

decline. Constraints in data availability hindetield attempt.

The result of our study provide results that ar#fecBnt from previous studies in the
manufacturing sector but which are close enoughdaesults by Contractor et al. (2003) for
some service firms. International expansion mayersffperformance advantages to a
reinsurance group but it is rarely the result afquagrowth. Firms with strong competencies
that they developed overtime in foreign markets cahlize these in further
internationalization. Thus, it is difficult for arfn to assess when it is over-internationalized.
Also firm may deliberately expand for long-termaségy reasons such as market share even
though this is detrimental to medium-run perforn@arn®ne additional feature that cannot be
overlooked in the reinsurance sector is its comtthdependence on the capital markets to

fund capital shortfalls and future growth.
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Appendix 1: The most preferred locations by the lagest groups

rank

37
38

All economies
United Kingdom
United States
Canada
Singapore
Japan

France
Australia
Hong Kong (China)
Italy

Mexico

China
Germany
Malaysia
Spain

Belgium

Brazil

Taiwan, Prov. of China
Korea, Rep. Of
Bermuda
Argentina
Ireland
Switzerland
South Africa
Chile
Colombia
India
Netherlands
Sweden
Thailand
Austria
Denmark
Greece
Indonesia
New Zealand
Poland

Russia
Vietham
Czech Republic
Norway

Peru

Portugal
Venezuela

Location intensity
92,6%
87,0%
78,6%
78,6%
69,5%
61,5%
59,2%
57,1%
53,6%
53,6%
50,0%
50,0%
50,0%
48,1%
46,4%
42,8%
42,8%
39,3%
36,4%
35,7%
35,7%
34,6%
32,1%
28,6%
28,6%
28,6%
25,0%
25,0%
25,0%
17,8%
17,8%
17,8%
17,8%
17,8%
17,8%
17,8%
14,3%
10,7%
10,7%
10,7%
10,7%
10,7%
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Appendix 2: Correlation matrix among variables

Location Intensity Penetration

Location Intensity 1.00
Penetration 0.47
Log(Population) 0.24
GDP Growth 0.10
Human Capital 0.17
Governance 0.41
Trade barriers 0.29

0.47
1.00
-0.25
-0.03
0.47
0.65
0.55

Log(Population)  GDP Growth
0.24 0.10
-0.25 -0.03
1.00 0.17
0.17 1.00
-0.50 -0.20
-0.54 0.06
-0.57 0.07

Human Capital
0.17
0.47
-0.50
-0.20
1.00
0.70
0.54

Appendix 3: The World's Largest Reinsurance Groups2005
Ranked by Geographical Spread Index (Millions dfais)

Governance
0.41
0.65
-0.54
0.06
0.70
1.00
0.89

Trade barriers

0.29
0.55
-0.57
0.07
0.54
0.89
1.00

Rank TNC Home country Spread Index Total Assets Net premiums
(GSI) 2005 2005

1 Swiss Re Switzerland 479 166,552 21,204

2 Munich Re Germany 41.4 259,087 22,503

3 ACE Tempest Re Bermuda 4).3 61,126 1,546

4  Mapfre Re Spain 38.4 29,540 1,082

5 SCORRe France 30.5 4,440 2,692

6 QBEInsurance Group Australia 30.3 13,929 1,190

7 XLRe Bermuda 30.1 58,137 5,013

8 Hannover Re (Talank) Germany 295 39,624 9,191

9  White Mountains Re Bermuda 273 8,458 1,304
10  Berkshire Hathaway United States 26.8 19¢,325 10,041
11 PartnerRe Bermuda 25.3 13,744 3,616
12 Mitsui Sumitomo Insurance Co. Japan 239 69,203 1,713
13 Millea (Tokio Marine&Fire) Japan 221 108,430 2,789
14  Odyssey Re United States 22.7 8620 2,302
15 Transatlantic Holdings Inc.(AIG) United States 22.0 4,242 3,466
16 Reinsurance Group of America United States 19.8 406,1 3,863
17 Axis Capital Holdings Bermuda 16.9 11,926 1,491
18 Sompo Japan Insurance Group Japan 15.8 54,913 1,804
19  AioilInsurance Co. Japan 15.8 25,265 1,152
20 ConveriumRe Switzerland 134 10,983 1,816
21  Lloyds United Kingdom 11.2 103,290 6,567
22 Alea Group Holdings Bermuda 9.1 3,111 736
23 Korean Re Korea Rep. Of 71 2,419 1,947
24 ToaRe Japan 7.1 2,197 1,211
25 Everest Re Barbados 2.2 16,240 3972

Sources: Standard & Poor's, Global Reinsurance idigtsl, several years. Company's websites. Dun &8&r@et\Who Owns Whom database.
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Table 1 The Top 20 World's Largest Reinsurance Groups, 1980, 2000 and 2010

Name Home country Premiums USS Name Home country
Munich Re Germany 3,836.0 Munich Re Germany
Swiss Re Switzerland 2,896.3 Swiss Re Switzerland
Gerling Global Re Germany 694.3 Bershire Hathaway USA
General Re USA 664.3 Employers Re USA
Cologne Re Germany 664.4 Hannover Re Germany
Mercantile and General Re UK 530.4  Gerling Global Re Germany
SCOR France 529.3 Allianz Re Germany
Francona Re Germany 476.4 SCOR France
American Re USA 363.7 Zurich Re Switzerland
Prudential Re USA 319.8  Transatlantic Re USA
Bayerishe Re Germany 311.2 AXA Re France
Employers Re USA 304.8 PartnerRe Bermuda
NRG Netherlands 290.2 St Paul Re USA

INA Re USA 287.6 Everest Re Bermuda
H.L.R. Germany 274.6 XL Re Bermuda
Toa Fire and Marine Japan 265.8 Korean Re Rep. of Korea
U.L.R. Italy 265.0 CNA Re USA
Hannover Re Germany 252.0 Toa Re Japan

Eisen & Stahl Germany 191.8 Hartford Re USA

SAFR France 189.2 Tokio Marine Group Japan

2000

Note: To facilitate the comparison among these years, Lloyds (ranking 5th in 2010) is excluded from the list
Source: 1980 = Argus International de I'Assurance, No 14, March 1982

2000 = Standard & Poors, Global Reinsurance Highlights 2001

2010 = Standard & Poors, Global Reinsurance Highlights 2011

Premiums USS

15,276.6
14,478.8
8,574.7
7,924.0
4,994.3
4,117.0
3,726.5
2,809.8
2,485.0
1,658.6
1,424.7
1,380.3
1,251.5
1,218.9
1,022.2
977.5
951.0
942.4
825.9
705.3



Name

Munich Re
Swiss Re

Berkshire Hathaway

Hannover re
SCOR

Reinsurance Group of America

PartnerRe
Everest Re

Transatlantic Re

Korean Re

Tokio Marine Group
NKSJ (Nipponkoa & Sompo)
General Insurance Corp.

QBE Insurance
Mapfre Re

Transamerica Re (AEGON)

XL Re
Odyssey Re

AXIS Capital Holdings

Toa Re

2010

Home country

Germany
Switzerland
USA
Germany
France

USA
Bermuda
Bermuda
USA

Rep. of Korea
Japan
Japan

India
Australia
Spain

USA
Bermuda
USA
Bermuda
Japan

Premiums USS

29,269.1
19,433.0
14,669.0
13,652.2
8,141.3
6,659.7
4,705.1
3,945.6
3,881.7
2,757.4
2,617.2
2,526.1
2,361.3
2,184.0
2,152.2
2,037.8
1,920.5
1,853.8
1,815.3
1,798.7



