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Abstract

Enterprise risk management increases shareholder value. In this study we test whether
enterprise risk management influences insurers’ stock market performance. The results indicate that
insurers’ stock market performance is linked to the characteristic of industry events and specific firm
characteristics rather than the success of ERM. In this study the 2007-08 sub-prime mortgage and
financial market crisis was found unique compared to other industry events. The study recommends
further research on the methodology of determining the value of ERM from the joint perspective of
finance theories and management theories.

Introduction

Risk management is the primary function of insurance companies. In the traditional business
model insurance companies underwrite insurable risks and manage such risks through pooling with
reinsurers, insurers and other risk carriers. The proceeds of the premium are invested in the real estate
market and capital market in the form of bond and shares to generate revenue. In addition, insurers
raise capital (debt) from investors to fund its commitment to policyholders incase of any adverse
movement of liabilities. In particular, insurers always must maintain a certain level of capital to remain
technically solvent. Consequently, the key concern of all insurers is ‘solvency risk’. Research suggests
that due to the globalized insurance market and capital market and changed business models due to the
increased incidence of natural and man-made catastrophes it is insufficient to management risk in silos,
in particular, large global insurers. This has further been accelerated by the release of the sophisticated
version of the solvency regulations (e.g., Solvency I, RBC) and advanced financial rating criteria fostering
a holistic view of risk management.

The purpose of this study is to examine the link of insurers’ ERM on their stock market
performance. In this study ERM in insurance is defined as the management of insurers’ all significant
risks in a holistic framework. It operationally includes the integration of financial (including market,
credit and liquidity), insurance, operational, and hazard risks — termed hereinafter as enterprise risk
(Casualty Actuarial Society, 2003). The fundamental idea of ERM is to evaluate the performance (e.g.,
risk adjusted returns on operations) of the line of businesses including business units in a common
framework (or basis) across the group. In other words, ERM is to manage the business of the entire
organization under one capital umbrella. It is believed that aggregating enterprise risk in a holistic
framework maximizes benefits of the diversification of the portfolio of insurance risks across its lines of
business (general insurance, life insurance & retirement services, financial services, and asset
management), risk categories (property & casualty insurance, life insurance, credit, market, and
operational risks) and geographies based on the degree of correlations amongst them. Theoretically, the
risk-adjusted return on a well constructed, diverse portfolio of risk will, all other things being equal, is
greater than the risk-adjusted return on a concentrated portfolio. It is assumed that diversification
benefits significantly reduce required economic capital and, thus, increase firm’s estimate of excess
capital. Itis understood that a lot of insurers have made significant investment to implement ERM since
1990s. However, there are challenges of implementing ERM such as inconsistency in risk models (due to
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uneven risk profiles), inadequacy and inconsistency, of data and developing appropriate assumptions
and methodologies to support simulation-based modeling and communicating the terminology,
purpose, approach and initial results at various levels across the organization.

The article is arranged into four sections. First, the literature of risk management has been
reviewed. A brief of several insurance industry events including their impact have been added. The lack
of literature in valuing the performance of ERM is described. The hypotheses of the study are explained.
Second, the data of the study including their limitations is described. The methodology of analyzing data
is proposed. Third, the analysis of data is done and the findings are noted. Finally, the conclusions of the
study are drawn.

Literature review

The overall purpose of insurers ERM is to achieve and balance between the three key objectives of
an insurance company. They are (i) optimization of the risk-adjusted returns for investors; (ii)
maintenance of the capital strength required to support firm’s businesses and future growth
opportunities; and (iii) maintenance of capital and risk governance requirements of regulatory and
rating agencies. Although a limited number of studies have been completed to determine the
characteristics of ERM e.g., Liebenberg & Hoyt (2003), Beasley, M S. et el (2005), no study has yet been
initiated to link the performance of ERM with insurers’ stock market performance. As stated earlier, the
objective of this article is to observe the implication of insurers ERM on their stock market performance.
Altogether six events that influenced insurers’ stock market have been considered in the analysis. The
events are briefly described in the following paragraphs.

e September 11 incident: World Trade Center losses in 2001 impacted the insurance industry over
USD 21bn (Swiss Re, 2004). As a result the economy experienced strong rate increase in the
reinsurance market despite government’s bailout to risky by the insurance industry, in
particular, insurance.

® 2001-2002 credit crises: Following the long bull market from 1982 to 2000 the world stock
market crashed in 2002. The market capitalization plunged by billions of dollars where price
losses in the US capital market was calculated at USD 7,000 billion since March 2000. In the
insurance sector, the life insurers, in particular, struggled to generate cash from the business.
Consequently, many life insurers forced into a fire sale of their equity portfolios and withdraw
unprofitable businesses.

® 2004 US Hurricanes: In 2004 the insured losses from hurricane Charley, Frances, lvan and
Jeanne were priced at USD 28 billion and the economic losses were calculated at USD 56billion
(Swiss Re, 2005).

e 2005 KRW worst ever insurance loss: The insurance industry losses from hurricane Katrina, Rita
and Wilma (KRW) in 2005 are estimated at USD 65 billion and total damage to the economy is
calculated at USD 170bn (Swiss Re, 2006). The loss resulted in higher insurance price and
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restricted coverage in the areas likely to hit by natural catastrophes. A recent study conducted
by Aon insurance company stock price reaction to KRW found that the stock price of insurance
companies were more sensitive to a single large loss rather than to an aggregation of loss
events. The study concludes that insurance companies can illustrate better stock market
performance if they introduce an ERM to manage the catastrophic losses.

® 2002 D&O related losses from Enron & WorldCom: Several insurers settled substantial amount
of losses for D&O related losses arising from the collapse of Enron and WorldCom. Thereafter
the cost of D&O insurance went up 260% from mid-2001 to mid-2003, driven by the lawsuits
that arose from the wake of accounting scandals of these companies.

e 2007-2008 subprime mortgage crisis and subsequent financial meltdown: The subprime
mortgage crisis threatens some well ranked insurance companies those have exposure on the
structured financial products (e.g., CDOs). Although the insurance industry as a hold does not
hold large exposure on the financial market due to that crisis the life insurance industry are
much affected by interest rate falls. In addition, the industry is affected by 2008 equity market
disruption which eroded their investment income and reduced their capital reserves.

There is no enough information about the ERM initiatives of insurance companies. Although several
insurers realized the need of ERM, there is no consistent understanding and framework of ERM in the
global insurance industry (Acharyya & Johnson, 2006). In addition to the industry recognition, the
regulators and rating agencies emphasis on the holistic management of insurers risk. Some rating
agencies, in particular S&P and A.M. Best, take insurers’ ERM initiatives on their financial strength rating
process. Despite the initiatives of several parties it is not still clear which insurance company is
practicing ERM, in particular, what is the correct structure of their ERM and how are they implemented
and how are the performance of their ERM is evaluated. In this circumstance, it is difficult to research on
the ERM initiatives of insurers from an empirical perspective. With these limitations the study hold the
view that ERM is the management of all risks irrespective of type whether it comes from financial and
non-financial activates of the insurer. Indeed, such concept is purely theoretical and difficult to
formulate in mathematical terms. The selection of performance measurement criteria of ERM is even
difficult in the lack of market consistent infrastructure and understanding.

In literature the performance of ERM of the financial sector is limited within hedging activities of the
firm (Stulz, R. M., 1996; Nacco, B. W., & Stulz, R. M., 2006). The financial literature suggests that firms
should hedge based on the understanding of efficient market hypothesis of finance. In practice, market
is not efficient and shareholders, at least in theory, do not value firms risk management initiatives. They
can manage their unsystematic risk through diversification. In contrast, the strategic management
literature argues that risk management provides competitive advantage Collins & Ruefli, 1992; Miller, K.
D., 1998). However, such theoretical perspectives about the performance of risk management always
remain inconsistent and mutually exclusive. In fact, the understanding of risk management could
provide contrasting views if analyzed either from management theories or finance theories.
Notwithstanding, ERM should the theorized by integrating these two matured disciplines while giving
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appropriate weights considering the purpose and resource of the specific organization. Despite several
attempts of academics e.g., Hoyt & Liebenberg (2008) the ultimate question that still remains
unanswered whether ERM above disciplinary silos add value to the firm. Notwithstanding, all the
previous studies were unable to provide a single indicator in measuring firms risk management
capabilities. In such incomplete theoretical foundation, the study, in line with the asymmetric
information theories, accepts insurers’ stock market performance as the ultimate indicator of the
combination of both perspectives. In line with the conclusion of Mehr and Forbes (1973) the study
assumes that the increase of shareholder value (i.e., finance theory expectation) and achievement of
competitive advantage (management theory expectation) is truly reflected in insurers’ superior stock
market performance. Alternatively, the performance of ERM has been aligned with the overall
performance of the organization in the stock market. Consequently, the hypothesis of the study is that
in normal situation insurers’ stock market performance is positively correlated with the performance of
ERM. It is further hypothesized that if the stock market performance of the insurer maintains an
increasing trend then it can be assumed that the ERM is functioning well. In other words, ERM practicing
insures will demonstrate superior stock market performance. If the trend is negative then the
performance of ERM is not upto the industry level.

Data and methodology

The research studies the share price of Chief Risk Officer (CRO) forum members (hereinafter
referred as ‘forum’). The forum, a professional risk management group, was established in 2004 to work
on key relevant risk issues for advanced practitioners. It focuses on developing and promoting industry
best practices in risk management with three objectives i.e., alignment of regulatory requirements
with sophisticated/best practice risk management; acknowledgement of group synergies, in
particular, the diversification benefits; and simplification of regulatory interaction. There are
altogether sixteen members and five associate members in the forum. They include both
primary insurers and reinsurers with life and non-life businesses from several geographical
locations. Although majority of them operate globally, they are not all listed with the stock
exchanges. Information about the CRO forum can be found on www.croforum.org, and a list of

members is attached in the appendix A. Their daily closing share prices have been downloaded
from Thompson Analytics database. However, Munich Re’s share prices are not available in the
database but it is downloaded from the reinsure’s homepage at free of cost.

The data are arranged in several slots commensurate with the catastrophic/market event
timeframes i.e., 2000-2008; 2002; 2001-2002; 2004; 2005; 2007-2008; and 2008. The objective is to see
the link of selected insurers’ stock market performance with the occurrence of above described events.
Considering the sensitivity and commercial nurture of the data the name of the selected insurers were
kept confidential. Instead, they have been named as Co#1, #2, etc. However, the order maintained in
the list of insurers in table 1 and appendix A has chosen intentionally different. Whereas the numbers in
the columns of Table 1 maintain ascending order, the name of the insurers in Appendix A maintains the
chronological order. Consequently, Co #1 in Table 1 does not necessarily mean AEGON N.V. as seen in
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Appendix A. The numbers in Table 1 represents the standard deviation of the stock price of the
respective insurers for the respective period of time. For example, 1.21 as seen in the second column
and second row in Table 1 represents the standard deviation of the share price of Co. # 1 for the period
2000 and 2008. The same rule applies for other numbers in Table 1. In addition to the stock price of
forum members, the ratings of ERM supplied by S&P have been used in the analysis of data. They are
seen in the last column of Table 1. Such ratings have been used as the indicators of the insurers’ ERM.

The analysis of data was difficult for several reasons. First, no statistical analysis was found
suitable because of the small sample size. Using statistical techniques (e.g., regression analysis) with the
dataset as seen in Table 1 will definitely produce misleading results. Second, the mathematical equation
of ERM could not be formulated and used because of the unavailability and inadequacy of relevant data
and technique. In essence, ERM can be best formulated as the following regression equation:

f(ERM) = a+«a, * InsuranceRsk + &, * FinancialRsk +a, * OperationdRisk + &, * HazardRisk+ €

The types of risk were taken from the definition of enterprise risk as suggested by the Casualty
Actuarial Society (CAS, 2003). However, there are lack of misunderstanding in defining the elements of
the key categories of risk i.e., insurance, financial, operational and hazard. In fact, they often do not
share common characteristics. In addition, the covariance between the elements of the four main
categories of risk is difficult to measure. Essentially, the four categories of risk overlap and a robust ERM
should consider such overlaps (i.e., covariance of risk factors) at the elementary level. Although
conceptually sound, this measurement of covariance is practically impossible, at least during this current
stage of development of ERM research. Consequently, this study takes a very simple approach of
analyzing data without using any statistical technique. The data in Table 1 are compared and contrasted
to each other and logical conclusions were drawn from the findings of the analysis of pictorial
presentations of data. Standard deviation has been considered to represent the volatility (i.e., risk) of
the stock price of the selected sample.

Table 1: Standard deviations of stock prices of CRO forum members

Co. 2000- 2002 2001- 2004 | 2005 | 2007- 2008 Rating of ERM for 2007 by
No/ 2008 2002 2008 S&P (as of April, 2008)***
Year

Cot1l 1.21 0.31 0.28 0.53 0.49 | 0.99 0.25 Information unavailable
Co#2 | 4.36 2.72 3.67 1.25 1.19 | 4.87 5.31 Strong

Co#3 5.36 4,51 6.47 0.92 1.06 4.00 3.80 Adequate with positive trend
Co#t4 | 6.26 3.72 4.48 0.88 1.28 | 8.61 5.96 Adequate

Co#5 | 7.82 4.75 7.65 0.75 2.42 | 5.96 3.52 Excellent

Co#t6 | 7.87 5.34 7.66 1.26 | 202 | 7.97 6.54 Excellent

Co#t7 | 8.94 2.08 1.73 1.79 1.92 | 5.53 6.49 Excellent

Co#8 10.81 6.23 8.31 1.23 1.23 3.68 2.46 Adequate with positive trend
Co#9 15.39 3.22 2.73 2.52 | 4.28 11.27 12.17 | Strong

Co#10 | 17.34 6.56 9.28 4.28 5.47 24.08 19.34 | Information unavailable
Co#11 | 35.26 12.56 | 30.98 12.25 | 10.86 | 41.93 30.47 | Information unavailable
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Co#12 | 38.10 28.32 | 29.34 6.96 5.77 21.92 18.70 | Strong
Co#13 | 89.76 64.05 | 75.85 8.50 11.29 | 31.68 24.30 | Strong
Co#14 | 93.10 64.97 | 72.19 6.88 8.08 12.13 10.59 | Strong
Co#15 | 108.06 77.31 | 116.73 9.29 12.80 | 12.97 9.57 Strong
Co#16 | 156.25 78.94 | 164.78 13.39 | 21.30 | 45.61 37.10 | Strong
Co#17 | 184.98 127.6 | 165.43 23.54 | 23.94 | 128.67 131.2 | Strong
6 1
Co#18 | 188.19 153.6 | 208.61 30.45 | 29.60 | 141.90 104.1 | Adequate
7 6
Co#19 | 209.64 75.26 72.42 37.37 | 40.90 | 355.73 209.0 Information unavailable
0
Max 209.64 153.6 | 208.61 37.37 | 40.90 | 355.73 209.0
7 0
Min 1.21 0.31 0.28 0.53 0.49 0.99 0.25

***S&P divides the strength of insurers’ ERM into five categories. They are orderly (high to low) listed as Excellent;
Strong; Adequate with positive trend; Adequate; and Weak. More information including the definition of ERM
rating criteria are available on RatingDirect, a S&P publication

Analysis and findings

The following figures 1 and 2 represent the volatility of stock price of Co #1 and Co #19. They
indicate that Co #1 represents the lowest volatility in all period of years. However, Co #19 shows highest
volatility in most of the years except 2000 and 2000-2001. The results, at least theoretically, indicates
that Co #1 practices a strong ERM but Co # 19 is the weakest. Unfortunately, their ERM ratings
information from S&P is unavailable for both insurers i.e., Co # 1 and Co #19.

Figure 1&2: Stock price volatility of Co #1 and Co #2
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A further analysis show that both insruers (i.e., Co #1 and Co #19) show highest volatility during
the period 2007-2008. In fact, the volatility in the stock price of Co #19 performs 360 times higher than
Co #1. However, it is not clear from the above figures 1 and 2 that whether they both maintain
increasing or decreasign trends in their share market performance during 2007-2008.
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Figure 3&4: Stock price of Co #19 and Co #1 during 2007-08
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Figure 3 and 4 represent the stock price of Co #1 and Co #19 during 2007-08. It is seen that

although both insurers suffered from decreasing stock market performance during 2007-08, the
performance of Co #19 is worsen than Co #1 because of the stiff declining in the trend line (see the slops
of the regression lines).

The purpose of the analysis involving Co #1 and Co #19 (as the appreantly seen the highest
performer and the lowest performer in the stock market) is to link their ERM strenght with their stock
market performance. Although the S&P ERM ratings for 2007 are not available for these two insurers’
even though it can be concluded that Co #1 holds superior ERM performance compared to Co #19.

While comparing and contrasting the stock market performance of Co #17 and Co #15 it appears
that both insurers availed highest volatily during the period 2001-2002. Interestingly, the volatility in the
stock price of Co #17 and Co #15 are close during 2001-2002 as seen in Figures 5 and 6. Moreover, both
insurers’ ERM were rated as ‘strong’ by S&P. Now let’s look into their stock market performance during

2001-02.

Figure 5 & 6: Stock price volatility of Co # 17 and Co #15 in events periods
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In figures 7 and 8 it is seen that they both maintain similar downturn in their stock market
performance in 2001-02. However, a significant difference is found in their stock market performance in
the same period.
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Figure 7 & 8: Stock price movements of Co #15 and Co #17
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There appears a considerable difference between Co #15 and Co #17 in the movements of their
stock prices. Whereas Co #15 maintains a downturn trend, Co #17 illustrates an upward trend as seen in
figures 9 and 10 below.

Figure 9 & 10: Stock price movements of Co #15 and Co #17
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Consequently their rating of ERM supplied by S&P can not be justified by analyzing only their
stock price movement. Indeed, the characteristics of event during 2007-08 dominate insurers’ stock

market performance.

Now let us consider two insurers i.e., Co #3 and Co #8 those hold ‘excellent’ ERM rating by S&P.
They both experienced highest volatility during 2001-02 as seen in figures 11 and 12. Interestingly, they
both show similar volatility in 2004 and 2005. However, they are different in 2001-02 as Co #3 is
approximately two times higher than Co #8 in terms of their stock price volatility.

Figure 11 & 12: Stock price volatility of Co #15 and Co #17
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In analyzing their stock market performance during the same period of time it is seen that they
both demonstrate decreasing trends as illustrated in figures 13 and 14 below.

Figure 13&14: Stock price movements of Co #8 and Co #3
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In analyzing their stock market performance during 2007-08 as seen in figures 15 and 16, it is
can be observed that while as Co #3 goes up then Co #3 actually illustrates a decreasing trend. Since
they maintain excellent ERM trend from S&P, the hypothesis is contradictory in concluding that stock

market trend is a reliable indicator of insurers ERM performance. It is the nature of the events and

specific firm characteristics that influence more on the insurers’ stock market performance rather than
the strength of insurers’ ERM. This finding is consistent with the conclusion of Chen, et el (2008) which
emphasis that firm type, loss estimates, financial strength underwriting risk and reinsurance are key

determinants of the firm’s long-run position in the event of catastrophic loses (e.g.., 9/11 event).

Figure 15&16: Stock price movements of Co #3 and Co #8
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Conclusion

The purpose of this article was to verify whether insurers’ ERM performance is reflected on their

stock price. In the absence of adequate amount of data the CRO forum members were selected as

sample for the research. It is understood that the forum members are committed to practice ERM at
least on the group level. The period from 2000 and 2008 was divided into six slots i.e., 2000, 2001 &
2002, 2004, 2005, 2007 and 2008. They are in line with the several industry events where insurance
companies were suffered losses either from insurance market or capital market. The ratings supplied by

S&P were considered as the scale of measuring the performance of insurers’ ERM. The hypothesis of this

study assumed that insurers’ successful ERM practice demonstrates their superior stock market
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performance. In addition, it was assumed that if the performance of insurers’ stock market maintains
upward trends in any specific event period irrespective of high or low levels of volatility then the
performance of ERM is satisfactory.

The study has several limitations and challenges as some of them have already mentioned
above. However, the key challenge is the limitation of both quantitative and qualitative data. In addition
to the uneven understanding and framework of insurers’ ERM program, there exists a lack of theoretical
approach of perceiving ERM. In fact, ERM can not be understood either utilizing financial or
management approach alone. It is suggested that the theories of ERM should come from both the area
of financial theories and management theories. However, it is challenging to link and integrate these
two levels of philosophical understanding into a common framework.

The analysis found that the sub-prime crisis event affects insurers’ stock price quite differently
compared to the other events considered in the study. Although insurers’ stock market performances
maintain similar pattern in most of the events e.g., 2001-2002 credit crisis, 2004 US hurricanes (i.e.,
Charley, Frances, Ivan and Jeanne), 2005 KRW, and 2002 D&O claims, it was not the case in the sub-
prime and financial crisis during 2007-08. Interestingly, there appears an inconsistency between the
insurers’ stock market performance during this latest financial crisis as some insurers demonstrate
superior performance and others were found severely vulnerable in the financial meltdown.
Consequently, it was concluded that insurers’ stock market performance depend much on the
characteristics of industry events rather than the performance of their ERM. Alternatively, insurers’
stock market performance is an event driven phenomena without maintaining any direct link with their
ERM practice.

In addition to integrating the finance and management approaches as described above, the
study discovers several venues of further research on the topic. First, the identification of risk factors by
four types of insurers’ risk (i.e., insurance, financial, operational, and hazard) and measuring their
interrelations (i.e., covariance) need further research as proposed in the regression equation in the data
analysis section. Second, despite the initiative of S&P the methodology of measuring insurers’ ERM
performance need further clarification. In particular, how the several components of ERM i.e., risk
management culture, risk controls, emerging risk management, risk and economic capital models and
strategic risk management integrated into a holistic model to derive a single value of insurers’ ERM
strength need further research concentration. However, with the development of the ERM research the
link between insurers’ success of ERM and their stock market performance might become prominent.
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Appendix A: List of CRO member insurers

Insurer/Member Origin
1 AEGON N.V. Netherlands
2 American Insurance Group (AIG) USA
3  Allianz Germany
4  Assicurazioni Generali SpA Italy
5 AvivaPlc UK
6 AXA France
7  Eureko B.V.** Netherlands
8 FortisN. V. Belgium
9 Groupama S.A.** France
10 HannoverRe Germany
11 HBOS* UK
12 ING Grope N.V. Netherlands
13 Insurance Australia Group* Australia
14 Manulife Financial* Canada
15 Metlife USA
16 Munich Re Germany
17 Old Mutual* South Africa
18 Prudential Plc UK
19 Royal & SunAllaince* UK
20 Swiss Re Switzerland
21 Zurich Financial Services Switzerland

*Associate members; **Shares are not listed on stock exchange
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