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Abstract

We predict that adoption of Enterprise Risk Managetm(ERM) by multinational
non-financial firms is inter-related with both firtnedge accounting policies and
choices about whether to adopt US GAAP or IFRS @APAquality’). We
hypothesize that sources of both market risk ama$yhcratic risk mitigate the ability
of ERM-adopting firms to produce greater risk reduc Therefore, we predict that
sources of firm specific risk, such as pension,regkd hedge accounting policies, as
well as GAAP quality, interact with ERM to affeatcentives facing multinational
firms to reduce their risk. Consistent with thigbthesis, we find that firms adopting
ERM experience a reduction in stock return volgtilbut only for the period
following implementation. Our results also find tlracome smoothing; GAAP choice
and geographical complexity mitigate the effecE&®&M adoption on risk and return
volatility for ERM-adopting firms.
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1. INTRODUCTION

In response to the enactment and implementatidimeoSarbanes-Oxley Act 2004,
as well as the financial crisis in 2007-2008, mamggisk from a holistic perspective
is becoming an increasingly major consideration moultinational corporations.
However the implementation of new financial instants and pension reporting
standards both under US GAAP and international atiiog standards means that
firms are also conscious of the ameliorating infleee of such risks on the ability of
the firm to undertake ERM analysis.

Prior US-based studies of the financial sector. ([dayt et al., 2009, Eckles et al.,
2010) hypothesise that US insurance firms adopEfiM are likely to lower the
marginal cost of adopting risk, which creates itis&s for profit maximising firms to
reduce total risk while increasing firm value. Byntbining the firm’s risks into a risk
portfolio, an ERM —adopting firm is better able rexognise the benefits of natural
hedging prioritise hedging activities towards tfsk that most contribute to the total
risk of the firm and optimise the evaluation andeston of available hedging
instruments. Thus by so doing, ERM —adopting finml realise a greater potential

reduction in risk per dollar spent. This reductiotthe marginal cost of managing risk

! The Financial Accounting Standards Board (FASR) e International Accounting Standards
Board (IASB) both recognize the importance of ns&knagement through requiring, since 2001,
recognition of notional values, and since 2005 réoagnition of hedged and trading-based financial
instruments at fair value gains in the profit aosk|, although ‘cash flow hedge’ gains or lossesstiin
be charged direct to equity. Recently the IASB psgul enhancing existing standards IAS 39 with
IFRS 9. However other sources of risk are not $igatly regulated. The chairman of the IASB, Sir
David Tweedie, recently proposed further amendmiengmable firms to more easily class derivatives
as hedges (Financial Times, 12/12/10).
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is argued to incentivise firms to profit maximisedafurther reduce risk until the
marginal cost of risk management equals the margmveefits (Beasley et al., 2005).

However other research questions the value-addeefiteof ERM adoption. For
instance, public financial resource allocationscapital constrained health care and
social services. A number of papers have discugbed importance of risk
management issues for organisational forms (e.geMst al., 2008) or for business
continuity management (Power, 2009). However, tiygaict of specific forms of risk,
e.g. market and/or idiosyncratic risk on the finagc accountability and effective
management control of organisations affected, lwsatiracted any attention from
researchers studying ERM adoption. Further, toetktent that recent global moves
towards global accredition of (non-accounting) ERivbfessionals highlights the
deficiency of accounting professionals in managwgrall enterprise risk, the role of
accounting versus ERM professionals in managingtridwesition to ERM adoption
where multinationals can choose to adopt eithectstiS GAAP versus relatively
non-enforceable IFRS reporting environments becar@scial issue.

Contrary to the results of prior research, we fihdt firms which adopt ERM
experience a reduction in stock return volatilitit bnly temporarily. Due to the costs
and complexity of ERM option, we also find that,ntrary to the results of prior
research, that the reduction in return volatility ERM adopting firms does not
become stronger over time. Finally, we find thaeraping profits per unit of risk

(RO/return volatility) increases post ERM adoptibat these effects do not persist.



This paper makes a number of contributions to iteeature. First, it adds to the
findings of existing literature on ERM adoption, ialh has been to date entirely
restricted to studying only financial firms. Of theited evidence available, Hoyt and
Liebenberg (2009) find a large valuation premiura (@easured by Tobin's Q) for
ERM adopters, whereas Beasley et al. (2008) findigmficant negative
announcement returns for ERM adoption. Eckles.€Rat10) find that, after adopting
ERM, firm risk decreases and accounting performanceeases for a given unit of
risk. Therefore, their results complement the figdi of Hoyt and Liebenberg (2009)
which are based on market valuation of firm perfance’ This study adds to the
literature exploring the role and impact of parafpssionalism in organisations, by
examining ERM adoption for a sample of large Euaspand US multinational non-
financial firms® We also incorporate the effects of firms’ choic®GAAP quality,
by controlling for their choice whether to adoptRE versus US GAAP in
implementing relevant financial instruments repatiand measurement standards.
We also identify and control for other sources iofwide risk, such as pension
funding risk, and also specifically control for @fts by firms to explicitly manage
operational risks by the usage of both hedged amedged sources of interest rate,

commodity and foreign exchange risks.

2 Other studies examine ERM adoption by referendbe@ppointment of a chief risk officer (e.g.
Kleffner et al., 2003) or in terms of ‘goodnesditfwith other firm characteristics (Gordon et,al.
2009). However these measures are problematichemndfore are not examined in this paper. We
instead use the standard approach of prior stinligentifying ERM adoption through evidential
analysis of keywords in annual reports.
% Limiting our analysis to the largest US and Euarpenultinational firms also allows us to avoid the
size and institutional ownership issues which datarthe findings of prior studies on ERM adoption
(e.g. Beasley et al., 2005; Hoyt et al., 2009; Esldt al., 2010).
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Our results are generally supportive of our préainst and thereby significantly
extend the findings of prior research. Specificallye find that the choice of ERM
adoption is related to firm risk, GAAP quality, lgaalg policy, derivatives usage and
pension funding risk. Our results have a numbebrofider policy implications that
support recent pressure from regulators, ratingi@ge and institutional investors on
firms to adopt ERM.

The remainder of this paper is organised as fdlo8ection 2 provides the
institutional background and literature review. t8at 3 develops the hypotheses.
Section 4 outlines the research design. Sectionséuskes the data and sample.

Section 6 reports the results of empirical testtiSn 7 provides a conclusion.

“S&P introduced ERM analysis into its global corperaredit rating process for non-financial

companies starting 2008.
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2.LITERATURE REVIEW

This section comprises a brief overview of the m&atures of financial instruments
and the relevant applicable accounting standarddinancial instrument is any
contract that gives rise to a financial asset & entity and a financial liability or
equity instrument of another entityThe need for a specific standard on financial
instruments such as derivatives arose from the rappanadequacy of traditional
accounting practices, which are founded on priesipdeveloped when the primary
focus in accounting was on manufacturing, e.g.wgrcosts to be matched with
revenues. Financial instruments arise at the mdinévenue realisation, i.e. the need
to transform these inputs into cash or claims shc&nterprises can use derivatives
either to monitor changes in market risk or for cspative or trading purposes.
Presumably firms that adopt ERM will be more likedydo the latter. The demand for
hedge accounting is also related to the recognttian the traditional realisation and
cost-based measurement concepts are generallyquetgefor the recognition and
measurement of financial instrumefits.

Under International Financial Reporting Standardeerdinafter ‘IFRS’), the
recognition and derecognising of financial assets fenancial liabilities is addressed
in IAS 39 — Financial Instruments: Recognition ahelasurement (IASB 2004), while
the offset of financial assets and financial ligieit and presentational disclosures is

addressed in IAS 32 — Financial Instruments: Dmale and Presentation (IASB

® |AS 32, Paragraph 11

® ‘Recognition’ is the inclusion of financial insments in financial statements.
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2005)! Further, IAS 32, IAS 39, and when applied, IFRGASB 2006), apply to the
financial instruments of all entities that are @egul in accord with IFRS. There are
no exclusions from the presentation, recognitioaasurement or even the disclosure
requirements of these standards. However, insuranogracts are excluded. The
standards identify a number of criteria for finadénstruments to qualify as hedging
instruments. The standards also set out a numberesifictive conditions and
documentation requirements in order to justify pmecedure. Finally, the standards
discriminate between fair value and cash flow hedgsd require separate
classification of interest rate, currency and cordityoand other hedging derivatives.
Another major issue arises over the implementatibthese standards and
ERM adoption propensity by multinational corporasocand their decision to list on
various global stock exchanges. First, US-basepotations and those whose cross-
list in US stock markets are required to reconitiir accounts with those prepared in
accordance with US GAAP (i.e. by submitting eitleerorm 10K (US domestic
firms), or Form 20F (foreign firms) to the Secwe#iand Exchange Commission).
Thus these corporations are required to provideildet disclosures in accordance

with SFAS 133 and these are enforceable by regmtrand via the Sarbanes—Oxley

"IAS 32 has both presentation and disclosure is$EBS 7— Financial Instruments, issued in August
2006, replaced the disclosure requirements of IASaBd requires entities to provide more
comprehensive disclosures in their financial stateimthat enable users to evaluate both the
significance of financial instruments for the eyisitfinancial position and performance, and thauret
and extent of risks arising from financial instrurteto which the entity is exposed during the
accounting period and at the reporting date, andthe entity manages those risks. However, IFRS 7
was not fully effective for annual periods commagcbefore 1 January 2007; therefore there is only
limited scope within this project to study the impaf this standard on disclosure and derivativagas

practices. A new standard intended to simply tlygirements, IFRS 9, is not effective until 2013.
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Act (s. 404) internal control enforcements. In cast, multinational firms that cross-
list in non-US exchanges face considerably legsgent requirements. Multinationals
based in the European Union (EU) are required wpadFRS as required by the
European Commission (but with explicit carve-ouwis Hedge accounting); however,
there is no uniform enforcement of these disclasuas they are subject to the
disclosure-based regulatory monitoring by natiosedurities regulatofsTherefore

an interesting issue addressed by this study iexemmine to what extent ERM
adoption practices by multinationals is conditidri®y market or firm-specific risk

factors, after controlling for likely variations ithe strength of regulation and

enforcement between the US and EU.

2.2. Literature Survey - derivative usage

The existing literature suggests that risk managensethe main motivation for the

use of derivatives. Previous US survey-based relearggests that firms that face
challenges to manage their firms’ exposure to warigources of market risk are more
likely to use derivatives (e.g. Geczy et al. 199@ushalter 2000), while Guay (1999)
suggests that firms experience significant votstiteduction after using derivatives.

By contrast, Petersen and Thiagarajan (2000) amdskleel and Kothari (2001) find

little evidence of any relationship between defix@tuse and firm risk. Huang et al.

(2007) find that price exposure for a sample of ftks for the period 2003—-2005 is

8 Multinationals based in non-US or non-EU environiseare subject to even looser requirements.
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lower for a sample of UK firms with derivatives. Wever, they also find that
derivative usage does not increase firm Fisk.

Most recently, Zhang (2008) examines the effectSBAS 133 on corporate risk
management behaviour of US firms by hypothesidiag the standard’s effect varies
depending on the hedge effectiveness of the derevatstruments. New derivative
users are identified and then are classed as eidffactive hedgers’ (EH) or
‘ineffective hedgers/speculators’ (IS) depending whether their risk exposures
increased or decreased relative to the ‘expected!’ lafter the initiation of the
derivatives programme. He finds that risk exposuedsting to interest rate, foreign
currency rate and commodity price decrease sigmiflg for IS firms but not for EH
firms following the adoption of SFAS 133.

However Zhang (2008) only studies new users okthedard and thus risk exposures
may vary considerably cross-sectionally, dependingwhen the firm initiated the
programme. Further, the study is based on a laag®le, where most firms hold no
more than one of the three types of risk exposByecontrast, most multinational
firms in our study have exposure to both interestes and foreign currency
derivatives. Further, in common with other studigeang (2008) focuses only on
hedged derivative usage, and ignores the broadgom@e use of derivatives for

speculative trading. Finally, in common with ottetudies reviewed above, Zhang

° Hentschel and Kothari (2001) attempt to controlifidlustry effects by deflating all variables by an
average of two SIC code industry averages. Thisgatore, however, assumes that firms with higher
equity volatility have a higher incentive to hedés.we find no evidence of any such relationshiyg a
since our sample comprises firms that raise thgiitg in various capital markets which suffer from
different implied volatilities, equity volatilitieare not comparable and we do not adopt this proeed

in this study.
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(2008) does not examine the likely effect of idiossatic risk, pension risk and other
industry and cultural effects on cross-sectionaiati@n in derivative usage and firm
choice of ERM strategy.

In summary, the existing literature provides liitisight into how the adoption of fair
value oriented reporting of derivative exposureratated to non-financial firms’
strategic decisions to use derivative securitiesigk management purposes and its
consequences for cost of capital and shareholdexalth. While risk management is
now a feature of many developed economies, perfeckets finance theory, upon
which accounting standards are premised, providdge Irationale for why
multinational firms would seek to expend scarceueses to hedge unsystematic risk.
However, the development of financial innovatiomsisk transfer means that various
market imperfections can create opportunities fachsfirms to maximise market
value through hedging. In fact, there is a rangeadfie, cash flow and accounting
rationales for risk management.

The above discussion highlights the importancehef iedging versus non-hedging
distinction in the context of the use of derivasivélowever, the existence of hedge
accounting highlights the limitations of the acctwog framework in representing a
firm’s underlying economic exposur&his is because the reported accounting
exposure — based on exposure of fixed obligatiorfloating interest rates or foreign
currency rates — may, for reasons associated kih application of fair value
measurement principles, either understate or aterghe firm’s true underlying

economic exposure.

10



Cornell and Landsman (2005) analyse various aspgc&-AS 133. They criticise
SFAS 133 for classifying fair value hedges, chargfeshich are charged to income,
separately from cash flow hedges, which are chaagedhst comprehensive income.
Shrand (1997) further identifies interest rate #Bfity as an important issue in
analysing the impact of new accounting rules omrfaial instruments. The broader
literature, which draws on accounting disclosurd areasurement to explain firms’
risk management policies, has mainly sought to @éxarfirms’ risk management
policies through the analysis of ‘accounting qyaliviewed from this perspective,
firms attempt to manage earnings and their findntéaerage by exercising
managerial discretion over variations in GAAP aggtion. The extent to which firms
can exploit these factors is limited by the choiaesilable under GAAP, audit quality,
tax and enforcement, litigation by shareholders antbrcement of covenants by
lenders. Since a firm’s decision to use derivatitreg qualify for hedge accounting
treatment involves discretion over the applicatmih GAAP, one would need to
control for other firm-specific factors, such ampiens and other idiosyncratic risks.
In addition, it is likely that firms’ operating anfthancial activities are exposed to
market-wide financial risk. The increasing globafisn and integration of product,
insurance and financial markets highlights theeasing importance of the ability or
inability of the firm to manage market or non-disiéiable risk, and their inability to
do so is increasingly being exploited by powerfatipe funds and other speculative

investors. However, until relatively recently, etioby corporations to hedge against
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the negative impact of these exposures on castsflearnings and capital structure
by using derivatives were not even recognisedeir thalance sheets or performance.
Further, previous empirical research has not exathiwhether the ability of firms to
manage financial risks is systematically associatill their discretionary choices in
managing accruals, reporting accounting exposuaes, other firm, industry or
cultural factors. Alternatively, it simply reflectise underlying economic exposures.
To our knowledge, current literature on the impafcterivative usages is based on
survey data, which may not be representative oworthe low response rates that are
typical of such an approach. An important excepiti®rthe new study by Zhang
(2008). In addition, existing literature normallxaenines the impact of financial
instrument usage by comparing that for an indivichoauntry to usage in the US. In
contrast, we use data for a broader sample of Stnd European FTSE Global 500
firms.

Under the restrictive assumptions of a perfecttehpnarket, Modigliani and Miller
(1959) show that capital structure is irrelevanatbrm’s intrinsic value and the cost
of capital. There is therefore little rationale toe firm to hedge these risks by using
any derivative securities for fund raising or assgiosure.

However, with market frictions, such as taxes dmal ¢ost of financial distress,
there may be an optimal combination of differem@aficial securities to finance the
needed assets (Stulz 1985). While there is a wédeetween the benefit of a tax
shield and the cost of bankruptcy when firms isdebkt financing, interest rate risk

still exists. For example, when the interest ratesgdown, a firm can issue cheap debt.
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The old debt represents an opportunity cost. Chamgeancial leverage implies
change in the cost of capital. However, theretile lempirical evidence for the cost of
capital and firm risk effects associated with tisage of derivatives. Moreover, there
is little or no evidence for an association betw#en propensity to adopt ERM and
the incidence of derivative usage by firms andrtleiposure to other sources of
idiosyncratic risk, such as pensions.

Eckles et al. (2010) contrast the number of studiesnining the determinants of
corporate risk management policy, with the much eievstudies analyzing the
valuation impact of risk management. Allayannis &veston (2001) study the use of
foreign currency derivatives for 720 non-finandit® firms between 1990 and 1995.
Using Tobin’s Q as a proxy for firm value, theydia positive relation between firm
value and the use of foreign currency derivativat) an average hedging premium
of 4.87%. Carter et al. (2006) study the jet fuetiging behaviour for US airline
industry between 1992 and 2003. Using Tobin’s @ peoxy for firm value, they find
that the hedging premium could be as large as Hfither they find that the positive
relation between hedging and firm value increasesapital investment, and most of
the hedging premium is attributable to the intaceciof hedging with investment,
suggesting that the hedging benefit comes frondaateon of underinvestment costs.

To summarise, the overall weight of empirical ewicke supports the theory of
corporate risk management. Firms’ optimise theik rinanagement policy based on

the cost benefit tradeoffs and consequently magagsk has a positive impact on
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firm value. However there is little known inter-aébn between firm ERM choice,

derivative usage trends, and firm risk sources.

3. Hypothesis development

In this section, we briefly discuss the costs aendiits of hedging for a multinational
firm. We then develop specific hypotheses concerrspecific types of derivatives
used to hedge foreign currency and interest ratle &nd their association with
various sources of market, firm and institutiorigk respectively. In order to explore
these interactions, we distinguish between sysiemask and specific or

idiosyncratic sources, for example, focusing intipaftar on leverage (for interest rate
risk) and earnings from foreign operations (affegtthe management of foreign
currency risk). We focus specifically on relatingese factors to the firm’s overall

reported accounting exposufe.

3.1. Costs and Benefits of ERM

Derivatives have generally lowered the cost andeeed the precision with which
financial markets are able to unbundle and disteioth interest rate and foreign
currency risk. There are various arguments for uee of hedging by firms. In

particular various ‘market imperfections’ may ceea solid case for corporate

9 For the remainder of this report we focus onlytlom use of derivatives solely for hedging purposes.
Therefore we do not seek to analyse the use ofatenres that do not qualify for hedge accounting

treatment.
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hedging. We consider a number of different argusdat risk management using
ERM, each of which justifies our predictions in ttedlowing sections. Most of the
existing theoretical literature (e.g. Stulz 198500t et al. 1993) does not directly
discuss ERM, but instead has shown a number of waysich hedging on corporate
account can increase shareholder value. The stiastgains produced by hedging
result from the fact that risk affects the expeatedh flows that corporations can
deliver to their shareholders because of taxessae@ion costs, bankruptcy and other
sources of market imperfections. For most of thasghareholder’s hedging on their
own account cannot reduce the firm’s financialréss$ or change its expected liability.
The major reasons for using derivative securitiesta manage first the exposure of
assets and liabilities, and secondly of internaérappng cash flows and operating
income. Myers and Majluf (1984) develop a peckingdeo theory which suggests that
firms find that raising external capital is relay costly in the presence of
transaction and incentive problems. Froot et &#98) extends this theory by arguing
that the major reasons for using derivative seiegrire primarily related to incentive
problems and information asymmetries between adimmanagers and their external
capital providers. Informational asymmetries abseause incentive problems within
multinationals generate frictional costs that alsake externally raised funds
relatively costly. Froot et al. (1993) argues thairporate risk management
programmes allow a multinational firm to use itsktdlow more effectively by

permitting it to shift the internal funds.
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While the costs of implementing ERM and specificidiag instruments can be high
for any firm, we believe that for multinationalrfis these costs are low relative to the
benefits of reducing information asymmetries andafoeliorating incentive problems.
An important attribute of high-reputation firmstreeir ability to maintain high levels
of sustainable or high-quality earnings over tiieother important attribute is their
ability or willingness to engage in hedging actest to mitigate risk. However,
empirical research has not so far examined whetieerability of firms to manage
financial risks through reducing their cost of égur enhancing their performance is
systematically associated with their discretionargices over ERM adoption, or their
relationship with reporting accounting exposuretheno firm, industry or culture-

specific factors, or whether it is simply reflegfithe underlying economic exposures.

3.2. Hypotheses

We now discuss hypotheses concerning the vari@iakie empirical implications of
incentive problems related to the association betwesk taking, risk to reward ratios
and ERM adoption incentives facing multinationdigs likely that firms’ operating
and financial activities are exposed to market-wiidancial risk. The propensity to
adopt ERM is therefore related to the ability ability of the firm to manage market
or non-diversifiable risk, and their inability t@ &o is increasingly being exploited by
powerful hedge funds and other speculative investbtowever, until relatively
recently, efforts by multinational corporationshiedge against the deleterious impact
of these risks on cash flows, earnings and cagitatcture by using derivatives that

were previously not even recognised in their badasbeets or performance. In
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developing our hypotheses below, we specificallytian for cross-sectional variation
in both market-related factors (book-to-marketwadl as a number of firm-specific
risk factors (e.g. firm complexity, financial lewgye, pension risk). We also control
for accounting quality and earnings volatility, gnthe concurrent implementation of
IFRS and US GAAP over the period of the study reglifirms to be more
transparent about the sources of pension fundidgiak on their balance sheets. All
these hypotheses include the assumption thatredr ¢ctors are held constant.
Propensity to adopt ERM

Following Froot et al.’s (1993) arguments concegnthe need to reduce incentive
problems, we initially predict that the propensityfirms to adopt ERM is primarily
related to the desire of multinational firm manageer better manage the exposure of
their existing assets, liabilities and internallclews. To reduce incentive problems,
increased usage of foreign currency derivativeshmabeneficial for firms subject to
idiosyncratic risk affecting their global operats®oriWe posit a positive association
between usage of derivatives and specific sourcésrorisk.

H1: The propensity of firms to adopt ERM is posiivassociated with firm risk

Changes in Firms’ Market Risk Exposure over time

We also examine, for a given level of disclosurd asage, the propensity of firms to
increase or decrease their ERM adoption over tdhang (2008) argues that changes
in derivative usage following the implementation méw GAAP can help us to

discriminate between cosmetic and cash flow ratesntor hedging.
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Following Zhang (2008), we first separate effectnzlgers from ineffective hedgers
by identifying the propensity of firms to eitherchease or reduce their use of risk
management programmes over time. We further spéuifyrelationship between the
propensity to adopt ERM and firms’ total risk anideit risk to reward ratio,
respectively, is generally consistent with the paocguments developed by Eckles et
al. (2010), after controlling for regulatory andhii specific factors discussed above.
H2. The propensity to adopt ERM is positively agded with a reduction in total
risk.

H3. The propensity to adopt ERM is positively agged with an increase in the risk

to reward ratio.

4. Resear ch design

Our research design follows the 2-stage Heckmawgepoe for evaluating ERM
adoption, as developed in Eckles et al. (2010)ci@pally, in order to test our first
hypothesis (H1), we need to specify a model witim$ risks as the dependent
variable and ERM adoption and other controls ttaemtially influence firm’s risk as

the independent variables:

firm _risk = intercept+ y[JERM _adoptior+ S control (2)

A finding of y< 0 will be in support of H1. One potential concerrestimating (1) is

the self-selection problem. To mitigate this forfromitted variable bias, we employ
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the Heckman two-step procedure to estimate the ampRERM adoption on firm
risk.t

To predict the probability of ERM adoption, we tmh for firm size and
operation complexity by using the log of total asqsize), the log of the number of
overseas business operations (BUSSEG), and theemage of foreign sales
(FORS)*?We include a lagged measure of firm risk, the db@nnualized standard
deviation of monthly stock returns over the pregidhree years (volt), to control for
the potential relation that riskier firms have dezancentive to hedge (see e.g. Smith
and Stulz (1985)). Since firm earnings is relaiedhie demand for hedging, we also
include a measure of covariation in firm earning®EARN)!® Finally, we also use a
dummy for GAAP quality, for the sample of firms whiare non-US and use IFRS

(GAAP).*

M Following the procedure outlined in Eckles et{2010), we first use a probit model to estimate the
probability of a firm adopting ERM to get the pretdid probability for each firm (prob(ERM)). We
then use this predicted probability (prob(ERM)xtampute the inverse Mills ratio (IMR), which is the
probability density function of prob(ERM) over themulative probability density function of
prob(ERM). In other words, the inverse Mills ratiaptures the selection hazard. We then estimate (1)
including the inverse Mills ratio in addition tohetr control variables.

12 Eckles et al. (2010) argue that the rationaletese control variables is that (a) the more corple
and more myriad risks that a firm faces, the grda¢eefit a firm can realize by taking a portfolio
approach to manage risk; (b) existing literatuee(®.g. Mian (1997)) finds that corporate demand f
hedging activities are function of economic scald aperation complexity.

13 The relation of firm earnings and propensity te dsrivatives is a controversial and unresolved
issue. Allayannis and Weston (2001) argues thavatéres use can reduce the volatility earnings,
although these findings are contradicted by Rovengteal. (2009). Understanding this relation resguir
further specification of the earnings measure @sebwhether and in deriving a robust measure and
scope of derivative usage is adopted. The relati@arnings to derivative usage and ERM adoption is
therefore problematic and we make no specific ptédi on this relation.

14 Our model is robust to alternative specificatidnsunreported tests we also use the median OLS

regression to address issues of extreme outlidiereTare no significant differences in results.
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The dependent variable in this Probit model is mmhy variable (ERM) that takes the
value of one if a firm practices ERM in that ye@herefore, we have the following

equation for the first-stage regression of the stgp Heckman procedure:

Probit(ERM,, = 1)= intercept S, sizg + 5, BUSSEG+ 3, GAAPDUMMY 2.1
B,PENFUND, + 5,VOLT, + 5, DERIVDUMM¥ ¢,

For the second stage, we estimate an OLS moddieofdllowing specification to

investigate the impact of ERM adoption on firm risk

volt, =intercept+ gBsize, + 5, ERM_ firm + IMR + B, GAAPdumm
+B,DERIVVAL, + 3, BUSSEG+ 8, MTB+/, LEW 3, COEARN (2.2
+B,PFUND, + ¢,
The dependent variable (volt) is the log of the umiized standard deviation of
monthly stock returns. We choose stock return iilats our proxy for firm risk,
because it is a well established measure for aditotal risk. Mayers and Smith
(1982) and Smith and Stulz (1985) show that, whepital markets are imperfect,
firms care about total risk (as opposed to systensatidiosyncratic risk).
Stock return volatility is also preferred to otladternative measures of firm risk such
as earnings or cash flow volatility, because stoike data are available on a daily
basis whereas earnings and cash flow data areepdyted quarterly.

Following the approach suggested by Eckles et 201Q), our primary
variable of interest is the interaction term betwa@edummy that takes the value of
one if a firm has ever adopted ERM during our sanriod (ERM_firm) and a

dummy variable that takes the value of one if emfpractices ERM that year (ERM-
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implem_dummy). Based on our H1, we exp¢git< 0. The dummy ERM_firm
controls for any potential group fixed effects beén firms that ever adopted ERM
and firms that never adopted ERM during our sangagod. For example, ERM
firms may have a more flexible corporate culturantimon-ERM firms, which allows
them to more quickly learn and implement new tetbgy Supporting this argument,
Kleffner et al. (2003) find that organizational iiti@ is a major deterrence preventing
frms from adopting ERM. By including both ERM_firm and
ERM_firm*ERM_implemen_dummy in the regression, wancthen isolate the
incremental impact of ERM adoption on firm risk. gading ERM is an endogenous
decision made by a firm. Our estimation could keséd if ERM adoption coincides
with the change in underlying firm characteristibat drive firm risk. We explicitly
control for this potential omitted-variable bias mgcluding the inverse Mills ratio
(IMR) that we compute from (2.1).

We also follow Eckles et al. (2010) by includingkig (2.2) other variables that the
existing literature predicts influence firm riskich as firm size (the log of total assets,
size), growth opportunities (the log of the martebook ratio of assets, MTB), firm
leverage (long-term debt over total assets, délager firms and firms with a long
trading history provide the market more informati{@arry and Brown, 1985). Thus
we expect those firms to be less volatile. We at@asure leverage (LEV) based on
the standard argument that debt acts as a levegnifyimg profits and losses, and thus,

contributes to higher firm risk (Lev, 1974).
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We also include two additional control variablesiecithwe consider to be
pertinent to our analysis but which are not studiggrior research. First, we model
firms’ notional or fair value exposure to intereate and /or currency risk. This
measure of firm risk is relevant in particular be targument of Froot et al. (1993) that
derivative usage by firms should be viewed fromra@aller functional perspective.
These arguments imply that derivative usage is ectea with sources of
idiosyncratic or firm specific risk, rather from arstitutional perspective, as codified
by existing rules to narrowly focus on mitigatingesific market risks.

Second, we include specific potential sources sfesyatic and idiosyncratic
risk that may affect the propensity to adopt ERMed&fically, we include a measure
of both the propensity to use derivatives (DERIVDMM), the notional or fair value
of derivative usage (DERIVAL) and total pensionduisk, defined as the relation of
market value of pension assets to accrued bersdigation (PFUND). The corporate
finance and accounting literature has previoushated pension funds as off-balance
sheet debt, notwithstanding the recent requiremmeRS 17, SFAS 158 (US) and
IAS 19 (IFRS) to require recognition of deficitssarrpluses. However the differential
treatment accorded to changes in value over timerety firms can elect to use a
corridor approach to amortise any shortfall undes L9 and US GAAP means that
the full funding implications are only observed ¥mtnotes. Coronado et al. (2008)

argue that these are insufficient and that analystgilarly underprice pension
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shortfalls. This is measured as the disclosed odtassets to liabilities, even though it
is not reported in the financial statemetits.

Finally, an important explanation of ERM adoptios firm complexity
(BUSSEG), which which is used by prior studies sashEckles et al. (2010) in the
second-stage regression to controls for the pdisgilhat firms decide to change
business mix or other activities in response tchange in firm risk due to ERM
adoption. However BUSSEG is likely to be highly retated with size. Further, our
study sample is restricted to the largest globaltimationals, whose business
complexity may be complicated by international déiécation of business operations.
Therefore, we replace the standard proxy (numbespefrating segments) with the
number of geographic segments, to reflect the agealated costs of complexity
arising from the demand for decentralisation ofiglen making control facing
multinational firms.

To test our second hypothesis (H2), following Eské&t al. (2010) we also modify
equation (2) by adding time lags of ERM implemepnta{X denotes the vector of the

control variables):

volt,_, =intercept+ k ERM _firrq'ODZ ERM _implemen_lag+A Xg&, (3)

t=1

15 Prior to the issue of SFAS 158, US firms (undeASB7) were only required to recognize the
underfunded net pension obligation. A corridor apgh was used to minimize the impact of
unexpected variations in pension risk. A similapraach is used under IAS 19 unde which firms could
elect to spread pension costs based on the coapjooach. IAS 19 was amended in 2009 to restrict
the corridor option. Neither SFAS 158 nor amend&d 19, which removes this discretion, was

effective during the study period.
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To test our third hypothesis (H3), we also followktes et al. (2010) by using

eqguation (2), replacing volt with ROA/volt in thec®nd stage of the equation.

ROA

it

it =intercept+ Ssize, + 5, ERM _ firm + IMR + 3, GAAPdumm
volt;, ’

+B,DERIVVAL, + B, BUSSEG+ B, MTB+f, LEW B, COEARN  (4)
+B,PFUND, +¢,

For all our regressions, we control for firm-leekistering following Petersen (2009).
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5. Sample Selection, data sour ces and sample description

5.1. Sample selection and ERM identification

We start our sample selection process with all iplystraded companies in the S&P
500 and Euro top 300. We focus on non-financial gamnes, which are publicly
traded so we can utilise stock return data and measily identify ERM
implementation through public filings. After conlirog for financial firms, non-
surviving firms and entries and withdrawals oves tieriod 2005-2009, we identify
60 European and 121 US-listed firms. We chose Batbbpean and US-listed firms to
identify the impact of differences in GAAP treatrhéetween IFRS and US GAAP,
and regime enforcement.

Firms are not required to disclose information w@bBRM implementation.
Therefore we follow the procedure suggested by Hoy Liebenberg (2009) and
Eckles et al. (2010) to identify ERM adoption ftietabove mentioned 181 firms.
Specifically, we searched the annual report usiag words such as ‘Chief Risk
Officer’, ‘Enterprise Risk Management’, ‘Enterprigtisk Officer’, ‘Strategic Risk
Management, ‘Integrated Risk Management’, ‘Holisitisk Management’ and
‘Consolidated Risk Management’. Once we find aneziee using any of those key
words, we read the item to determine whether iudoents an ERM adoption event.
We record the year of publication of the annualorepo first provide evidence of
ERM adoption. Our search yields 59 unique firmd @@opted ERM between 2005

and 20009.
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5.2. Data sources and variable description

We collect financial data from COMPUSTAT, stock garidata from CRSP and

derivative reporting data from the annual report.

5.3. Sample description

Table 1 reports the number of total sample firmg #re number of firms that adopt
ERM year by year for the period 2005-2009. We clif¥b as the start of our sample
period (i.e. three years prior to the first ERM piilon event) to examine the impact
of ERM adoption on firm risk over time. Althoughrfis started to adopt ERM in the
mid-2000s, this practice does not become widespuoeditl 2009. By 2009, 35% of

publicly traded non-financial firms had implementedM.

Table 2 reports key operating characteristics liergample firms. For more in-depth
illustration, Table 3 partitions the sample by wWieet a firm implemented ERM
between 2005 and 2009 (hereinafter ERM firms) arene@dopted ERM within the
same period (hereinafter non-ERM firms). Panel pores the descriptive statistics
partitioned by ERM practice (two-tailed t test caargs the mean differences in the
variables). We also partition the sample by whetheiirm exhibits stock return
volatility greater than the sample median. Pangkports the descriptive statistics
partitioned by firm risk. As panel A shows, ERMnfis are generally less volatile,
significantly larger, more diversified and lever&dhus, descriptive statistics confirm

findings in prior studies that ERM firms could bgstematically different from non-
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ERM firms, highlighting the importance of controldj for the group fixed effect in
our empirical tests. As Panel B shows, less velatitms are larger and more
diversified. These relations between firm risk awmither firm characteristics are
consistent with the findings from the existingiéwire.

Table 4 reports the correlations among variablégrd are no significant positive or

negative correlations, indicating serial correlatamd covariation is not an issue.
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6. Empirical results

This section reports the results of multivariatgistic and OLS models that are used
to test hypotheses 1 to 3. Because there is carspwver whether notional or fair
values are most appropriate basis to quantify tfiects of firm exposure to
derivatives, all results are reported separatalylésivative exposure measured at fair
value (Panel A) or at notional value (Panef'B).
6.1. Impact of the propensity to adopt ERM

Table 5 reports the logistic regression resultswffirst hypothesis that firms’
propensity to use ERM is related to size and varmgk characteristics (i.e. equation
2.1). Our results are generally consistent witls¢hgredictions. In particular, for both
Panel A (fair value hedge) and Panel B (notiondlievdnedge), we find that larger
firms are more likely to adopt ERM. The dummy founmber of international
operations is positive and statistically significaifhere is also a positive and
statistically relation between ERM adoption and gi@em funding, suggesting that
firms with less onerous net pension obligationsramge likely to adopt ERM. The
relation between ERM adoption and market risk (mess by fair value) are more
equivocal, but are generally consistent with thedpmtion that ERM adoption is
positively related to market risk but negativelylated to idiosyncratic or non-

diversifiable sources of risk.

16 Most statistics available on derivative usageibigd is stated in terms of notional values. The
notional value does not represent necessarilyuhexposure of the firm. While the FASB originally
required firms to disclose the notional value afidives (SFAS 115) this was later dropped and
replaced with a fair value disclosure (SFAS 1335 129).
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6.2. Factors influencing ERM adoption propensity

Our second hypothesis posits that there is a pes#thd significant relation
between firm risk (measured by the standard denatf returns) and ERM adoption.
Table 6 reports regression results for this presh¢tas modelled by equation 3.
Contrary to the predictions of H2, we find that ERNMmM is positively, but
insignificantly, related to firm risk, indicatingpat ERM firms increase risk post ERM
adoption. Since our dependent variable is the mmgnfof firm risk, the positive
coefficient of 0.145 (for fair value hedge) and3D1(notional value hedge) implies
that on average ERM adopting firms increase risk 135 and 12.2 percent,
respectively. These results suggest that ERM adopie systematically riskier than
non-ERM firms, which is consistent with the reswfsour logistic regression results.
The inverse Mills ratio also enters the regresswith significance, suggesting that it
is important to control for self-selection bias.sRks on our other control variables,
such as negative relation with covariation of eagaiand with the number of foreign
operations, are consistent with the existing lite/@ Firm risk is positively related to
the notional value of derivatives (panel B), bugrthis no statistically positive relation

between pension risk and firm total risk.

6.2. The impact of ERM on firm risk over time
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Table 7 reports the regression results from esitim&8). To test our third hypothesis
H3, we estimate three model specifications usirfferdint time lags post ERM
adoption. Consistent with H3, we find that the fiskeward ratio post ERM adoption
increases over time. Specifically, based on Tableofumn 3, firms realise a 47.9
percent (42.6 percent for Panel B, notional valegvdtives) percent risk to reward
ratio during the year ERM is implemented. (Year)=However, the risk to reward
ratio increases significantly by 50.9% (48.5 paetctor panel B, notional value
derivatives), two years after the firm adopts ERMherefore, our results are not
supportive of the prediction that benefits from ERidoption increase over time.
Moreover, there is a significantly negative relatizetween GAAP quality and firm
volatility, suggesting that the experience effeatd£RM adoption differ as between
EU and US firms.

This argument could also apply to the effect of ERdbption on profits scaled by
risk. To investigate this lagged effect, we estenatsimilar set of regressions as in
Table 7 (results not reported). In this case, we piofit per unit of risk as the
dependent variable and examine the impact of ERMptmh over various time

lags.We find some evidence in support of a lagdietie

7. Conclusion

In this paper, we exploit new reporting rules conoey the disclosure by
multinationals of their hedged derivatives valuel gension funding data to further

extend and clarify the findings by prior studiesxcerning ERM adoption by firms.
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Specifically we extend the scope of analysis abpstudies concerning the relation of
ERM adoption propensity and firm total risk andkfieward ratios to multinational
non-financial firms, by incorporating new measuoésources of both idiosyncratic
risk (pension risk), variations in GAAP quality,rdeative usage and firm complexity.
This enables us to test hypotheses developed by msearchers in the insurance
field that the propensity to adopt ERM and the nsHatility (and risk to reward
relationship) is generally negative (positive) fleBRM adopters. We do not find
evidence to support the premise that multinatiéinals adopting ERM are better able
to recognise the benefits of natural hedging, piizer hedging activities towards the
risks that contribute most to the total risk of fimen, and optimize the evaluation and
selection of available hedging instruments. Irgte®e find that the risk reduction
benefits disappear over time and that the risketward benefits reduce over time.
Therefore, our results to do not support the prenis financial firms that ERM
adopting firms are able to produce a greater rémluodf risk per dollar spent.
Consequently, our results imply that multinatiofielhs implementing ERM, firms
are unable to sustain experience lower risk anddmigrofits, simultaneously. Instead,
consistent with our hypothesis, we find that firatopting ERM do not experience a
reduction in stock return volatility. Return valdy for ERM-adopting firms increase
over time. We also find that returns per unit akr(ROA/return volatility) do not
increase over time for firms adopting ERM. Thessulis should be treated with
caution at this point. In particular our resulte aonditioned on voluntary disclosure

of notional values, while firms in different induss may experience different
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earnings-age profiles of employees that may infteetne reported pension funding
ration. Subject to these limitations, we believat thur results support the premise that
ERM adoption is no universal panacea to reduceaiskincrease risk-return reward

for non-financial firms.
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Tablel
Sample Selection

Filtered Firms No. of Firms in the Sample

Starting Poir 450
Financial firms (123)
Non-financial firms 327
Firms with no required data (105)
Firms with insufficient criteria 40

~inal sample size 182

Regiona breakdown of the final sample

us 121
EU 61
lotal 182

Note: The sample consists of non-financial constituents of RR8E Global 500 firms as of 31
Jecember 200¢Constituent firms had to have been included in the FTSEaBh# index for at least
ive year:. In addition, sample firms need to have all available finanstalick market and credit
atings data on Compus Global Insight, DataStream and Ratings Direct, respectiieelyyalify for
nclusion in the analysi Firms were also excluded from the sample if they did not theeliquidity
) positive earnings criteria required to exclude alternativeotaknancial distress incentives 1
lerivative usag
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Table?2

Descriptive Statistics
This table reports summary statistics of key opegatariables for the sample firms. Panel A reptrés

descriptive statistics partitioned by whether enftias ever implemented ERM between 2005 and 200®1(ER

firms) or otherwise non-ERM firms. Panel B reports tlescriptive statistics partitioned by whetherghmple

firm exhibits stock return volatility greater thére sample median which is 17.45%

Panel A: Whether firm has ever implemented ERM

ERM firms N Mean Median Min Max Stdev
Stock return volatility (%) 219 1.598 0.182 0.001 4.134 3.285
Total assets (millions) 219 44723 34304 1000 29218146745
Market value of equity 219 66826 38520 1000 60510681145
# foreign operations 219 7.708 6 1 42 7.184
% foreign sales 219 0.496 0.490 0 1.814 0.352
LT debt over equity 219 0.352 0.334 0 2.322 0.295
ROA 219 0.067 0.005 0 1.897 0.223
Stock return % 219 0.327 0.015 -0.974 28.936 2.467
Hedged derivatives— notional
value 219 6498 710 -12 307000 23093
Hedged derivatives fair value 219 477 0 -3178 41044 3201
Unhedged derivatives — notinoal 219 1213 0 0 50929 5299
Unhedged derivatives — fair value 219 46 0 -10558 0821 1185
Non-ERM firms N Mean Median Min Max Stdev
Stock return volatility (%) 681 1.374 0.169 0.001 9.159 3.217
Total assets (millions) 681 43331 29766 1000 269470 45205
Market value of equity 681 52385 31126 1011 538510 59280
# foreign operations 681 6.539 5 1 49 6.026
% foreign sales 681 0.453 0.461 0 1.730 0.344
LT debt over equity 681 0.394 0.349 0 2.578 0.311
ROA 681 0.023 0 0 1.588 0.080
Stock return % 681 0.133 0.062 -0.960 15.590 0.903
Hedged derivatives— notional 681
value 5049 741 -11325 376267 18115
Hedged derivatives fair value 681 197 0 -2983 13027 1023
Unhedged derivatives — notional 681 1676 0 1245 346191 18017
Unhedged derivatives — fair value 681 23 0 -665 2596 201
Panel B: Partitioned by firm stock volatility
L ow volatility firms N Mean Median Min Max Stdev
Stock return volatility (%) 450 0.061 0.054 0.001 AT 0.046
Total assets (millions) 450 56659 36403 1000 29218156978
Market value of equity 450 60329 34367 1000 60510772772
# foreign operations 450 0.548 0.575 0 1.814 0.376
% foreign sales 450 0.391 0.355 0 2.322 0.300
LT debt over equity 450 0.042 0.005 0 1.897 0.157
ROA 450 0.145 0 -0.960 28.936 1.758
Stock return % 450 0.548 0.575 0 1.814 0.376
Hedged derivatives— notional
value 450 6645 1255 0 124129 14304
Hedged derivatives fair value 450 205 0 -3189 16534 1401
Unhedged derivatives — notional 450 2855 0 -1245 6192 22325
Unhedged derivatives — fair value 450 49 0 -10588 0821 855
High-volatility firms N Mean Median Min Max Stdev
Stock return volatility (%) 450 2.802 0.357 0.176 8.437 4.077
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Total assets (millions)

Market value of equity

# foreign operations

% foreign sales

LT debt over equity

ROA

Stock return %

Hedged derivatives— notional
value

Hedged derivatives fair value
Unhedged derivatives — notional
Unhedged derivatives — fair value

450
450
450
450
450
450
450

450

450
450
450

30632
51451
6.904
0.375
0.376
0.025
0.214

4151
324
255
8

39

25847
31853

0.401
0.341

0.086

500

o ©

25393223864
50424057070
49 6.647
1.232 0.286
2.578 0.316
1.440 0.099
14.690 1.075

375267 23840
41055 2154
18315 1275

1599 103



Table3
Descriptive Statistics: Univariate Analysis

. ERM firms Non-ERM firms Diff
Panel A: ERM choice N Mean N Mean
Annualised stock return volatility 219 1.598 681 3 -0.893
Total assets (in millions) 219 44723 681 43331 98.3
Market value of equity (millions) 219 66826 681 383 -2.849
FORS 219 7.71 681 6.54 -2.380
MTB 219 37.03 681 56.83 0.220
LEV 219 0.35 681 0.40 1.784
ROA 219 0.07 681 0.03 -4.346
Stock return 213 0.33 660 0.13 -1.700
COVEARN 176 0.83 568 0.79 -2.310
PFUND 218 0.381 676 0.04 0.483
Total value of Hedging 219 477.13 681 196.70 -2°99
PANEL B: Volatility of stock Low volatility firms High volatility firms .
Diff
returns N Mean N Mean
Annualised stock return volatility 450 0.06 450 72. -14.0%
Total assets (in millions) 450 56730 450 30609 B8.96
Market value of equity (millions) 450 60403 450 339 2.08
FORS 450 6.74 450 6.90 -0.37
MTB 450 5.17 450 98.85 -1.21
LEV 450 0.39 450 0.38 0.70
ROA 450 0.04 450 0.02 2.63
Stock return 450 0.15 450 0.21 -0.70
COVEARN 450 0.41 450 -0.15 1.38
PFUND 450 0.76 450 0.85 532
Total value of Hedging 450 206.5 450 323.3 -0.96
PANEL C: GAAP quality IFRS firms US GAAP firms .
Diff
N Mean N Mean
Annualised stock return volatility 296 0.147 605 381 -8.49
Total assets (in millions) 296 71787 605 29840 14.3
Market value of equity (millions) 296 61796 605 932 1.9%
FORS 296 51.7 605 7.62 -5%53
MTB 296 6.23 605 74.32 -0.83
LEV 296 0.386 605 0.382 0.24
ROA 296 0.02 605 0.04 -2.31b
Stock return 270 0.147 604 0.195 -0.45
COVEARN 295 0.425 600 -0.019 1.02
PFUND 279 0.733 605 0.843 -6%43
Total value of Hedging 296 269.4 605 253.3 0.11

Note This table provides descriptive statistics onitftiependent variables for the pooled samples ofild%
(Panel A) and EU firms (Panel B), relating to foiscél years, 2005-2009.
Variable definitions:

SD = Standard deviation of firm stock returns, ckdted daily over one year

SIZE = Market value of equity of stock as at 31 &aber or total assets in millions at 31 December.

MTB = Ratio of book value of common equity to marketue of equity

LEV = Leverage ratio, equals long term debt divithgdong term debt plus common equity

FORS = number of overseas identified operations

COVEARN = coefficient of variation for EBIT over patyears.

PFUND = Ratio of market value of firm’'s sponsorefirted benefit pension fund assets to projected fitene
obligation

TVH = fair value of hedged foreign exchange andr@st rate derivatives
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Table4
Correlations among I ndependent Variables

PANEL A: ERM firms (Pooled 2005-2010: n = 218)

Variable ROA Lev LnTA LnMTB InBus LnSdy Pfund Hedde HedgeFV Coefop
ROA 1
Lev 0.289 1
LnTA -0.038 0.259 1
LnMTB 0.201 0.011 -0.309 1
InBus 0.080 - 0.188 0.039 1
0.015
LnSdy -0.090 - -0.040 0.011 -0.170 1
0.018
Pfund 0.226  0.266 0.054 0.088 -0.100 0.094 1
HedgeN 0.286 0.070 0.083 -0.083 -0.035 0.104 -0.008 1
HedgeF 0.155 0.079  0.056 0.081 0.020 -0.015 0.095 .0300 1
Coefop -0.004 - 0.001 -0.073  -0.040 0.009 -0.063 0.010 -0.018
0.072
PANEL B: Non-ERM firms (Pooled 2005-2010: n = 681)
Variable ROA Lev LnTA LnMTB InBus LnSdy Pfund Cogfo HedgeNL HedgeFV
ROA 1
Lev 0.210 1
LnTA 0.005 0.127 1
LnMTB 0.050 0.213 -0.250 1
InBus -0.025 - 0.023 -0.026 1
0.152
LnSdy -0.080 - -0.112 -0.023 -0.156 1
0.001
Pfund 0.061 0.103 -0.134 0.161 0.002 0.008 1
Coefop 0.011 0.010 -0.020 0.046 0.034 -0.084 0.028 1
HedgeN -0.014 0.017 0.122 -0.040 -0.004 -0.006 9.0 0.015 1
HedgeF -0.008 0.053 0.036 0.044 0.126 -0.019 0.080 0.008 0.020 1

41



Table5
L ogistic Regression of Decision to Use Derivatives:. Breakdown by Type of Derivative

PANEL A: Determinants of ERM adoption (fair values)

(FV Hedging only) (FV Hedging and Trading)

Variable Coeff p-value Coeff p-value
SIZE 0.062 0.580 0.038 0.728
TvH 0.399 0.030 0.349 0.320
NoFors 0.404 0.001 0.419 0.001
Ln(sdvolatility) 0.051 0.268 0.046 0.315
GAAP quality 0.087 0.695 0.038 0.864
Pfund 0.824 0.056 0.858 0.047
PseudoR2 25.604 21.900
Wald chi-squared 0.034 0.029
PANEL B: Determinants of ERM adoption (notionalues)

(Notional value - Hedging only) (Notional value difgng & Not for Hedging)
Variable Coeff p-value Coeff p-value
SIZE 0.062 0.575 0.043 0.698
TvH 0.001 0.660 0.001 0.122
NoFors 0.426 0.001 0.424 0.001
Ln(sdvolatility) 0.045 0.323 0.037 0.418
GAAP quality 0.002 0.992 0.041 0.848
Pfund 0.942 0.030 0.978 0.025
PseudoR 3.097 25.482
Wald chi-squared 0.031 0.034

Note: This table reports the results of the logistiaesgions used to test hypothesis 1 (model equatigrwhich predicts that the propensity
of firms to adopt ERM is related to firm risk anoihaplexity, as well as various other firm-specifigkrand financial characteristics. Panel A
reports the regression where derivative exposumessured at fair value; Panel B where derivatiyamsdire is measured at notional value.
All data is based on 900 firm yearly observatiamstiie period 2005-2009

GAAP quality =1 if US GAAP, 0 if IFRS

ERM = 1 if firm has ever adopted ERM, 0 otherwise

SIZE = Market value of equity of stock as at 31 &aber

BTM = Ratio of book value of common equity to markatue of equity

LEV = Leverage ratio, equals long term debt divithgdong term debt plus common equity

NOFORS = number of non-domestic sales centres

PFUND = Ratio of market value of firm’'s sponsoredirted benefit pension fund assets to obligation

TvH = total value of hedged transactions (either ¥aue (Panel A) or notional value (Panel B))

Level of significance:

* significant at the 0.1 level

** significant at the 0.05 level
*** significant at the 0.01 level
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Table 6
Deter minants of volatility of stock return and impact of ERM and
Derivatives Usage by Type of Derivative: OL S Regression

PANEL A: fair values

(Hedging Only)

( Unhedged Only)

(Hedged and ugleedl

Variable Coefficient p-value  Coefficient p-value Caoaéint p-value
GAAP quality 1.566 0.001 1.564 0.001 1.566 0.001
ERM firm 0.145 0.396 0.149 0.380 0.145 0.392
SIZE 0.056 0.526 0.058 0.511 0.056 0.525
Inverse mills ratio 0.519 0.019 0.520 0.019 0.520 119
TvH 0.001 0.826 -0.001 0.735 0.006 0.859
Nofors -0.071 0.001 -0.071 0.001 -0.071 0.001
MTB -0.067 0.422 -0.065 0.443 -0.058 0.421
Lev -0.078 0.745 -0.080 0.740 -0.077 0.749
Covarearn -0.018 0.080 -0.018 0.080 -0.018 0.080
Pension fund 0.119 0.715 0.124 0.703 0.119 0.714
F-statistic 14.201 14.209 14.199
Adj R2 0.152 0.152 0.152

PANEL B: notional values

(Hedging Only)

(unhedged Only)

(Hedged and unkddg

Variable Coefficient p-value  Coefficient p-value Caoaéint p-value
GAAP quality 1.693 0.001 1.564 0.001 1.594 0.001
ERM firm 0.130 0.442 0.147 0.385 0.118 0.485
SIZE 0.047 0.592 0.058 0.515 0.042 0.630
InvMills ratio 0.059 0.018 0.523 0.018 0.515 0.020
TvH 0.008 0.017 -0.004 0.916 0.006 0.014
Nofors -0.07 0.001 -0.071 0.001 -0.070 0.001
MTB -0.061 0.364 -0.067 0.427 -0.050 0.476
Lev -0.088 0.713 -0.075 0.754 -0.084 0.724
Covarearn -0.020 0.074 -0.018 0.080 -0.019 0.072
Pfund 0.153 0.635 0.123 0.705 0.147 0.648
F-statistic 14.883 14.196 14.925
Adj R? 0.158 0.152 0.159

Table Note:This table reports the results of second stage @b&essions used to test hypothesis 2 (model
equation 2.2) which predicts a positive associatietween the firm’'s volatility of stock return atiee

lagged effect of ERM adoption, controlling for, aratious other firm-specific risk and financial
characteristics. Panel A reports the regressiorremierivative exposure is measured at fair valaeePB
where derivative exposure is measured at notioalakeyv All data is based on 900 firm yearly obseéovet

for the period 2005-2009
GAAP quality = 1 if US GAAP, 0 if IFRS

ERM = 1 if firm has ever adopted ERM, 0 otherwise

SIZE = Market value of equity of stock as at 31 &aber

BTM = Ratio of book value of common equity to marketue of equity
LEV = Leverage ratio, equals long term debt divithgdong term debt plus common equity
NOFORS = number of non-domestic sales centres
PFUND = Ratio of market value of firm’s sponsoredirted benefit pension fund assets to obligation
Covearn = coefficient of variation of earnings beforterest and taxes over past five years

InvMill = inverse mills ratio based on the predittgrobability from the probit first stage regressio
TvH = total value of hedged transactions (eithar F#alue (Panel A) or notional value (Panel B))
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Table7
Determinantsof risk to reward ratio and impact of ERM and Derivatives
Usage by Type of Derivative: OL S Regression

PANEL A: fair values

Year 1 Year 2 Year 3
Variable Coefficient p-value  Coefficient p-value Coafint p-value
GAAP quality -2.202 0.001 -2.201 0.001 -2.269 0.001
ERM firm 1.049 0.143 1.053 0.137 0.940 0.186
Yr 1 implement 0.227 0.767
Yr 2 implement 0.645 0.381
Yr 3 implement -1.126 0.146
Size -0.218 0.555 -0.221 0.548 -0.185 0.614
Inverse mills ratio -0.698 0.449 -0.700 0.448 -8.72 0.430
TvH 0.001 0.151 0.001 0.217 0.001 0.169
Nofors -0.045 0.361 -0.044 0.363 -0.031 0.522
MTB 0.542 0.121 0.523 0.136 0.590 0.093
Lev 1.095 0.274 1.102 0.270 1.120 0.262
Covearn -0.002 0.955 -0.003 0.950 -0.002 0.961
Pfund 2.398 0.077 2.303 0.090 2.755 0.046
F-statistic 2.806 2.178 2.294
Adj R2 0.035 0.035 0.021
PANEL B: notional values

Year 1 Year 2 Year 3
Variable Coefficient p-value  Coefficient p-value Coafint p-value
Variable -2.157 0.002 -2.138 0.002 -2.203 0.001
GAAP quality 1.042 0.145 1.016 0.150 0.919 0.194
ERM firm 0.349 0.650
Yr 1 implement 0.679 0.356
Yr 2 implement -0.999 0.193
Yr 3 implement -0.244 0.510 -0.258 0.484 -0.224 40.5
Size -0.639 0.488 -0.678 0.460 -0.594 0.450
Inverse mills ratio 0.002 0.044 0.002 0.043 0.005 .046
TvH -0.035 0.475 -0.038 0.428 -0.027 0.575
Nofors 0.592 0.090 0.579 0.098 0.643 0.057
MTB 1.120 0.262 1.099 0.271 1.123 0.260
Lev -0.004 0.923 -0.004 0.921 -0.004 0.932
Covearn 2.616 0.053 2.498 0.064 2.923 0.034
F-statistic 2.345 2.401 2.474
Adj R2 0.021 0.022 0.023

Table Note:This table reports the results of second stage @b&essions used to test hypothesis 3 (model

equation 4) which predicts a positive associatietwiken the firm’s risk-reward ratio and the laggéfdct
of ERM adoption, controlling for, and various otliem-specific risk and financial characteristicsnebA
reports the regression where derivative exposumessured at fair value; Panel B where derivative
exposure is measured at notional value. All dateaged on 900 firm yearly observations for thequeri
2005-2009.

GAAP quality = 1 if US GAAP, 0 if IFRS

ERM = 1 if firm has ever adopted ERM, 0 otherwise

Yr 1 implement = 1 if firm has adopted ERM in 2007

Yr 2 implement = 1 if firm has adopted ERM in 2008 therwise

Yr 3 implement = 1 if firm has adopted ERM in 200%therwise

SIZE = Market value of equity of stock as at 31 &aber

BTM = Ratio of book value of common equity to marketue of equity

LEV = Leverage ratio, equals long term debt divithgdong term debt plus common equity

TvH = total value of hedged transactions (either ¥@ue (Panel A) or notional value (Panel B))
NOFORS = number of non-domestic sales centres

PFUND = Ratio of market value of firm’s sponsoredirtz benefit pension fund assets to obligation
Covearn = coefficient of variation of earnings beforterest and taxes over past five years

InvMill = inverse mills ratio based on the predittgrobability from the probit first stage regressio
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