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by Brian W. Nocco, Nationwide Insurance, and René M. Stulz, Ohio State University*

he past two decades have seen a dramatic change
in the role of risk management in corporations.
Twenty years ago, the job of the corporate risk
manager—typically, a low-level position in the
corporate treasury—involved mainly the purchase of insurance. At the same time, treasurers were responsible for the
hedging of interest rate and foreign exchange exposures. Over
the last ten years, however, corporate risk management has
expanded well beyond insurance and the hedging of ﬁnancial
exposures to include a variety of other kinds of risk—notably
operational risk, reputational risk, and, most recently, strategic risk. What’s more, at a large and growing number of
companies, the risk management function is directed by a
senior executive with the title of chief risk ofﬁcer (CRO) and
overseen by a board of directors charged with monitoring risk
measures and setting limits for these measures.
A corporation can manage risks in one of two fundamentally different ways: (1) one risk at a time, on a largely
compartmentalized and decentralized basis; or (2) all risks
viewed together within a coordinated and strategic framework.
The latter approach is often called “enterprise risk management,” or “ERM” for short. In this article, we suggest that
companies that succeed in creating an effective ERM have a
long-run competitive advantage over those that manage and
monitor risks individually. Our argument in brief is that, by
measuring and managing its risks consistently and systematically, and by giving its business managers the information and
incentives to optimize the tradeoff between risk and return, a
company strengthens its ability to carry out its strategic plan.
In the pages that follow, we start by explaining how ERM
can give companies a competitive advantage and add value
for shareholders. Next we describe the process and challenges
involved in implementing ERM. We begin by discussing
how a company should assess its risk “appetite,” an assessment that should guide management’s decision about how
much and which risks to retain and which to lay off. Then
we show how companies should measure their risks. Third,
we discuss various means of laying off “non-core” risks,
which, as we argue below, increases the ﬁrm’s capacity for
bearing those “core” risks the ﬁrm chooses to retain. Though

ERM is conceptually straightforward, its implementation is
not. And in the last—and longest—section of the chapter,
we provide an extensive guide to the major difﬁculties that
arise in practice when implementing ERM.

* We are grateful for comments from Don Chew, Michael Hofmann, Joanne LammTennant, Tom O’Brien, Jérôme Taillard, and William Wilt.

1. There is a large academic literature that investigates how ﬁrm value depends on
total risk. For a review of that literature, see René Stulz, Risk Management and Derivatives, Southwestern Publishing, 2002.
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How Does ERM Create Shareholder Value?
ERM creates value through its effects on companies at both
a “macro” or company-wide level and a “micro” or business-unit level. At the macro level, ERM creates value by
enabling senior management to quantify and manage the
risk-return tradeoff that faces the entire ﬁrm. By adopting
this perspective, ERM helps the ﬁrm maintain access to the
capital markets and other resources necessary to implement
its strategy and business plan.
At the micro level, ERM becomes a way of life for managers and employees at all levels of the company. Though the
academic literature has concentrated mainly on the macrolevel beneﬁts of ERM, the micro-level beneﬁts are extremely
important in practice. As we argue below, a well-designed
ERM system ensures that all material risks are “owned,”
and risk-return tradeoffs carefully evaluated, by operating
managers and employees throughout the ﬁrm.
The Macro Beneﬁts of Risk Management

Students in the ﬁrst ﬁnance course of an MBA program
often come away with the “perfect markets” view that since
shareholders can diversify their own portfolios, the value
of a ﬁrm does not depend on its “total” risk. In this view, a
company’s cost of capital, which is a critical determinant of
its P/E ratio, depends mainly on the “systematic” or “nondiversiﬁable component of that risk (as typically measured
by a company’s “beta”). And this in turn implies that efforts
to manage total risk are a waste of corporate resources.
But in the real world, where investors’ information
is far from complete and ﬁnancial troubles can disrupt a
company’s operations, a bad outcome resulting from a
“diversiﬁable” risk—say, an unexpected spike in a currency
or commodity price—can have costs that go well beyond the
immediate hit to cash ﬂow and earnings. In the language of
economists, such risks can have large “deadweight” costs.1
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To illustrate, if a company expects operating cash ﬂow
of $200 million for the year and instead reports a loss of $50
million, a cash shortfall of this size can be far more costly to
the ﬁrm than just the missing $250 million. First of all, to
the extent it affects the market’s expectation of future cash
ﬂows and earnings, such a shortfall will generally be associated with a reduction in ﬁrm value of much more than $250
million—a reduction that reﬂects the market’s expectation
of lower growth. And even if operating cash ﬂow rebounds
quickly, there could be other, longer-lasting effects. For
example, assume the company has a number of strategic
investment opportunities that require immediate funding.
Unless the ﬁrm has considerable excess cash or unused debt
capacity, it may be faced with the tough choice of cutting
back on planned investments or raising equity in difﬁcult
circumstances and on expensive terms. If the cost of issuing
equity is high enough, management may have little choice
but to cut investment. And unlike the adjustment of market
expectations in response to what proves to be a temporary
cash shortfall, the loss in value from the ﬁrm having to pass
up positive-NPV projects represents a permanent reduction
in value.
For most companies, guarding against this corporate “underinvestment problem” is likely to be the most
important reason to manage risk. By hedging or otherwise
managing risk, a ﬁrm can limit (to an agreed-upon level)
the probability that a large cash shortfall will lead to valuedestroying cutbacks in investment. And it is in this sense
that the main function of corporate risk management can
be seen as protecting a company’s ability to carry out its
business plan.
But which risks should a company lay off and which
should it retain? Corporate exposures to changes in currencies, interest rates, and commodity prices can often be
hedged fairly inexpensively using derivatives such as
forwards, futures, swaps, and options. For instance, a
foreign exchange hedging program using forward contracts
typically has very low transaction costs; and when the transfer of risk is inexpensive, there is a strong case for laying off
economic risks that could otherwise undermine a company’s ability to execute its strategic plan.
On the other hand, companies in the course of their
normal activities take many strategic or business risks that
they cannot proﬁtably lay off in capital markets or other
developed risk transfer markets. For instance, a company
with a promising plan to expand its business typically
cannot ﬁnd an economic hedge—if indeed there is any
hedge at all—for the business risks associated with pursuing such growth. The company’s management presumably
understands the risks of such expansion better than any

insurance or derivatives provider—if they don’t, the
company probably shouldn’t be undertaking the project.
If the company were to seek a counterparty to bear such
business risks, the costs of transferring such risks would
likely be prohibitively high, since they would have to be
high enough to compensate the counterparty for transacting with a better informed party and for constructing
models to evaluate the risks they’re being asked to hedge.
For this reason, we should not be surprised that insurance
companies do not offer insurance contracts that provide
complete coverage for earnings shortfalls or that there is
no market for derivatives for which the underlying is a
company’s earnings. The insured companies would be in
a position not only to know more than the insurers about
the distribution of their future earnings, but to manipulate
that distribution to increase the payoffs from such insurance policies. A ﬁrm that entered into a derivatives contract
with its earnings as the underlying would have a similar
advantage over a derivatives dealer.
More generally, in making decisions whether to retain or
transfer risks, companies should be guided by the principle
of comparative advantage in risk-bearing.2 A company that
has no special ability to forecast market variables has no
comparative advantage in bearing the risk associated with
those variables. In contrast, the same company should have
a comparative advantage in bearing information-intensive,
ﬁrm-speciﬁc business risks because it knows more about
these risks than anybody else. For example, at Nationwide
Insurance, exposures to changes in interest rates and equity
markets are managed in strict ranges, with excess exposures
reduced through asset repositioning or hedging. At the same
time, Nationwide retains the vast majority of its insurance
risks, a decision that reﬂects the ﬁrm’s advantage relative to
any potential risk transfer counterparty in terms of experience with and knowledge of such risks.
One important beneﬁt of thinking in terms of comparative advantage is to reinforce the message that companies
are in business to take strategic and business risks. The recognition that there are no economical ways of transferring
risks that are unique to a company’s business operations
can serve to underscore the potential value of reducing the ﬁrm’s exposure to other, “non-core” risks.3 Once
management has decided that the ﬁrm has a comparative
advantage in taking certain business risks, it should use
risk management to help the ﬁrm make the most of this
advantage. Which brings us to a paradox of risk management: By reducing non-core exposures, ERM effectively
enables companies to take more strategic business risk—
and greater advantage of the opportunities in their core
business.

2. For an extended treatment of this concept, see René Stulz, “Rethinking Risk Management,” Journal of Applied Corporate Finance, Vol. 9 No. 3, Fall 1996.

3. For a discussion of core and non-core risks, see Robert Merton, “You Have More
Capital Than You Think,” Harvard Business Review (November, 2005).
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The Micro Beneﬁts of ERM

As discussed above, an increase in total risk can end up
reducing value by causing companies to pass up valuable
projects or otherwise disrupting the normal operations of
the ﬁrm. These costs associated with total risk should be
accounted for when assessing the risk-return tradeoff in all
major new investments. If the company takes on a project that increases the ﬁrm’s total risk, the project should
be sufﬁciently proﬁtable to provide an adequate return on
capital after compensating for the costs associated with the
increase in risk. This risk-return tradeoff must be evaluated
for all corporate decisions that are expected to have a material impact on total risk.
Thus, a major challenge for a company implementing
ERM is to ensure that decision-making not just by senior
management, but by business managers throughout the ﬁrm,
takes proper account of the risk-return tradeoff. To make this
happen, the risk evaluations of new projects must be performed,
at least initially, on a decentralized basis by the project planners
in the business units. A completely centralized evaluation of
the risk-return tradeoff of individual projects would lead to
corporate gridlock. Take the extreme case of a trader. Centralized evaluation would require the CRO’s approval of each of
the trader’s decisions with a potentially material impact on the
ﬁrm’s risk. But in a decentralized evaluation of the risk-return
tradeoff, each unit in the corporation evaluates this tradeoff
in its decision making. An important part of senior management’s and the CRO’s job is to provide the information and
incentives for each unit to make these tradeoffs in ways that
serve the interests of the shareholders.
There are two main components of decentralizing the
risk-return tradeoff in a company:
a) First, managers proposing new projects should be
required to evaluate all major risks in the context of the
marginal impact of the projects on the ﬁrm’s total risk. The
company’s decision-making framework should require the
business managers to evaluate project returns in relation
to the marginal increases in ﬁrm-wide risk to achieve the
optimal amount of risk at the corporate level.
b) Second, to help ensure that managers do a good job
of assessing the risk-return tradeoff, the periodic performance evaluations of the business units must take account
of the contributions of each of the units to the total risk of
the ﬁrm. As we will see later, this can be done by assigning a level of additional “imputed” capital to the project to
reﬂect such incremental risk—capital on which the project
manager will be expected to earn an adequate return. By so
doing, the corporation not only measures its true economic
performance, but also creates incentives for managers to
manage the risk-return tradeoff effectively by refusing to
accept risks that are not economically attractive.
With the help of these two mechanisms that are essential to the management of ﬁrm-wide risk, a company that
10

Journal of Applied Corporate Finance • Volume 18 Number 4

implements ERM can transform its culture. Without these
means, risk will be accounted for in an ad hoc, subjective
way, or ignored. In the former case, promising projects
could be rejected when risks are overstated. In the latter
case, systems that ignore risk will end up encouraging
high-risk projects, in many cases without the returns to
justify them. Perhaps even more troubling, one division
could take a project that another would reject based on
a different assessment of the project’s risk and associated
costs. With the above capital allocation and performance
evaluation system mechanisms put in place when ERM is
implemented, business managers are forced to consider the
impact of all material risks in their investment and operating decisions. In short, every risk is “owned” since it affects
someone’s performance evaluation.
Spreading risk ownership throughout the company has
become more important as the scope of risk management
has expanded to include operating and reputational risks.
Ten or 20 years ago, when risk management focused mainly
on ﬁnancial risks, companies could centrally measure and
manage their exposures to market rates. But operational
risks typically cannot be hedged. Some of these risks can
be insured, but companies often choose to reduce their
exposure to such risks by changing procedures and technologies. The individuals who are closest to these risks are
generally in the best position to assess what steps should be
taken to reduce the ﬁrm’s exposure to them. So, for example,
decisions to manage operating risks are often entrusted to
line managers whose decisions are based on their knowledge of the business, and supplemented by technical experts
where appropriate.
Nationwide has developed a “factor-based” capital
allocation approach for its management accounting and
performance evaluation system. Capital factors are assigned
to products based on the perceived risk of such products.
For example, the risk associated with, and capital allocated
to, insuring a home in a hurricane- or earthquake-prone
area is greater than that for a home in a non-catastrophe
exposed region.
One of the most important purposes of such a risk-based
capital allocation system is to provide business managers
with more information about how their own investment and
operating decisions are likely to affect both corporate-wide
performance and the measures by which their performance
will be evaluated. When combined with a performance
evaluation system in this way, a risk-based capital allocation
approach effectively forces the business managers to consider
risk in their decision-making. Nationwide’s risk factors are
updated annually as part of the strategic and operational
planning process, reﬂecting changes in risk and diversiﬁcation. Decision-making authority is delegated by means of a
risk limit structure that is consistent with Nationwide’s risk
appetite framework.
A Morgan Stanley Publication • Fall 2006

Determining the Right Amount of Risk
How should a company determine the optimal amount of
total risk to bear? To answer this question, it’s important
to start by recognizing that the costs associated with the
cash shortfalls we discussed earlier would not exist if the
ﬁrm had a larger buffer stock of equity capital invested in
liquid assets. But carrying excess equity also, of course, has
costs. For example, a recent study concludes that, for some
companies (typically larger, mature companies), the last
dollar of “excess” cash is valued by the market at as little as
60 cents.4
By reducing risk, a company can reduce the amount
of expensive equity capital needed to support its operating
risks. In this sense, risk management can be viewed as a
substitute for equity capital, and an important part of the
job of the CRO and top management is to evaluate the
tradeoff between more active risk management and holding
a larger buffer stock of cash and equity.
As we saw earlier, for companies without a large buffer
of excess equity, a sharp drop in cash ﬂow and value can lead
to ﬁnancial distress and a further (permanent) loss of value
from underinvestment. Let’s deﬁne “ﬁnancial distress” to be
any situation where a company is likely to feel compelled to
pass up positive net present value (NPV) activities.
Many companies identify a level of earnings or cash ﬂow
that they want to maintain under almost all circumstances
(i.e., with an agreed-upon level of statistical conﬁdence,
say 95%, over a one-year period) and then design their
risk management programs to ensure the ﬁrm achieves
that minimum. For example, in the case described earlier
of the ﬁrm with a $250 million shortfall, management
may want to explore steps that would ensure that the ﬁrm
almost never loses more than, say, $100 million in a year,
since that may be the point where management begins to
feel pressure to cut projects. But, as the mention of statistical conﬁdence intervals suggests, a company cannot—nor
should it attempt to—guarantee that its cash and earnings
will never fall below the level it’s aiming to protect. As long
as a company operates in a business that promises more
than the risk-free rate, there will be some risk of falling into
ﬁnancial distress.
What management can accomplish through an ERM
program, then, is not to minimize or eliminate, but rather
to limit, the probability of distress to a level that management and the board agrees is likely to maximize ﬁrm value.
Minimizing the probability of distress, which could be
achieved by investing most of the ﬁrm’s capital in Treasury
bills, is clearly not in the interests of shareholders. Management’s job is rather to optimize the ﬁrm’s risk portfolio by

trading off the probability of large shortfalls and the associated costs with the expected gains from taking or retaining
risks.
Let’s refer to this targeted minimal level of resources
(which can be formulated in terms of cash ﬂow, capital, or
market value) as the company’s ﬁnancial distress “threshold.”
Many companies use bond ratings to deﬁne this threshold.
For example, management may conclude that the ﬁrm
would have to start giving up valuable projects if its rating
falls to Baa. In that case, it would adopt a ﬁnancial and risk
management policy that aims to limit to an acceptably low
level the probability that the ﬁrm’s rating will fall to Baa
or lower. Given a ﬁrm’s current rating—and let’s assume
it is Aa—it is straightforward to use data supplied by the
rating agencies to estimate the average probability that the
ﬁrm’s rating will fall to Baa or lower. A study by Moody’s
using data from 1920 to 2005 shows that the probability of
a company with an Aa rating having its rating drop to Baa
or lower within a year’s time is 1.05%, on average.5
Whether such a probability is acceptable is for top
management and the board to decide. For a company with
many valuable growth opportunities, even just a 1% chance
of having to forgo such investments may be too risky. By
contrast, a basic manufacturing ﬁrm with few growth
opportunities is likely to be better off making aggressive use
of leverage, maximizing the tax beneﬁts of debt, and returning excess funds to shareholders. For such a ﬁrm, the costs
associated with ﬁnancial trouble would be relatively low, at
least as a percentage of total value.
For ﬁnancial companies like Nationwide, however, there
is another important consideration when evaluating the
costs of ﬁnancial distress that is speciﬁc to ﬁnancial institutions: ﬁnancial trouble has an adverse impact on liabilities
like bank deposits and insurance contracts that constitute
an important source of the value of banks and insurance
companies.6 Because such liabilities are very credit-sensitive,
these ﬁnancial institutions generally aim to maximize their
value by targeting a much lower probability of distress than
the typical industrial ﬁrm.
Let’s suppose for the moment that a rating is a completely
reliable and sufﬁcient measure of the probability that a
company will default—an assumption we will reexamine
later. And let’s consider a company that would have to start
giving up valuable projects if its rating fell to Baa or below
(that is, Baa would serve as its ﬁnancial distress threshold).
Assume also that management and the board have determined that, for this kind of business, the optimal level of
risk is one where the probability of encountering ﬁnancial
distress is 7% over a one-year period. Such an optimal level

4. By contrast, for riskier companies with lots of growth opportunities, the same dollar
can be worth as much as $1.50. See Lee Pinkowitz and Rohan Williamson, “What is the
Market Value of a Dollar of Cash Holdings?,” Georgetown University working paper.
5. Moody’s Default and Recovery Rates of Corporate Bond Issuers, 1920-2005,

March 2006. We compute probabilities that assume that the rating is not withdrawn.
6. See Merton, Robert C., 1993, “Operation and Regulation in Financial Intermediation: A Functional Perspective,” in Operation and Regulation of Financial Markets,
edited by P. Englund. Stockholm: The Economic Council.
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Table 1

Transition Matrix from Moody’s

Rating To:
Rating From:
Aaa
Aaa
Aa
A
Baa
Ba
B
Caa-C

91.75%
1.32%
0.08%
0.05%
0.01%
0.00%
0.00%

Aa

A

Baa

Ba

B

Caa-C

Default

7.26%
90.71%
3.02%
0.33%
0.09%
0.07%
0.03%

0.79%
6.92%
90.24%
5.05%
0.59%
0.20%
0.06%

0.17%
0.75%
5.67%
87.50%
6.70%
0.80%
0.23%

0.02%
0.19%
0.76%
5.72%
82.58%
7.29%
1.07%

0.00%
0.04%
0.12%
0.86%
7.83%
80.62%
7.69%

0.00%
0.01%
0.03%
0.18%
0.72%
6.23%
75.24%

0.00%
0.06%
0.08%
0.31%
1.48%
4.78%
15.69%

Average one-year rating transition matrix, 1920-2005, conditional upon no rating withdrawal.
Source: Moody’s Default and Recovery Rates of Corporate Bond Issuers, 1920-2005, March 2006.

of risk would be determined by comparing the costs associated with ﬁnancial distress and the beneﬁts of having a more
levered capital structure and taking on riskier projects.
To the extent that ratings are reliable proxies for ﬁnancial health, companies can use a rating agency “transition
matrix” to estimate the amount of capital necessary to
support a given level of risk. The transition matrix shown
in Table 1 can be used to identify the frequency with which
companies moved from one rating to another over a certain
period (in this case, 1920 to 2005).7 For any rating at the
beginning of the year (listed in the left-hand column of
the table), the column of numbers running down from the
heading “Baa” tells us the probability that a company will
end up with a Baa rating at the end of the year.
Again, let’s assume management wants the probability of its rating falling to Baa or lower over the next year
to average around 7%. To determine the probability of a
downgrade to or lower than Baa for a given initial rating,
we add up the probabilities of ending with a rating equal
to or lower than Baa along the row that corresponds to the
initial rating. The row where the probabilities of ending at
Baa or lower is closest to 7% is the one corresponding to an
A rating. Consequently, by targeting an A rating, management would achieve the probability of ﬁnancial distress that
is optimal for the ﬁrm.
In practice, however, the process of determining a target
rating can involve more considerations, which makes it
more complicated. For example, Nationwide analyzes and
manages both its probability of default and its probability of
downgrade, and it does so in separate but related frameworks.
The company’s optimal probability of default is anchored to
its target Aa ratings and reﬂects the default history of Aa-

rated bonds. By contrast, the probability of downgrade to
Baa or below is assumed to be affected by, and is accordingly managed by limiting, risk concentrations such as those
arising from natural catastrophes and equity markets.
In the example above, the company is assumed to
maximize value by targeting a rating of A. As we noted
earlier, equity capital provides a buffer or shock absorber
that helps the ﬁrm to avoid default. For a given ﬁrm, a
different probability of default corresponds to each level of
equity, so that by choosing a given level of equity, management is also effectively choosing a probability of default that
it believes to be optimal.
As can be seen in Table 1, an A rating is associated with
a probability of default of 0.08% over a one-year period.
Thus, to achieve an A rating, the company in our example
must have the level of (equity) capital that makes its probability of default equal to 0.08%. If we make the assumption
that the value of a company’s equity falls to a level not
materially different from zero in the event of default, we
can use the probability of default to “back out” the amount
of equity the ﬁrm needs to support its current level of risk.
Although the probability of default is in fact a complicated function of a number of ﬁrm characteristics, not
just the amount of equity, the analytical process that leads
from the probability of default to the required amount of
capital is straightforward. To see this, suppose that the
company becomes bankrupt if ﬁrm value at the end of
the ﬁscal year falls below a default threshold level, which
is a function of the composition and amount of the ﬁrm’s
debt. 8 Given this assumption, the ﬁrm needs the amount
of equity capital that will make the probability of its value
falling below the default threshold level equal to 0.08%

7. See footnote 2.
8. If all debt were due at the end of the year, the default threshold level would be the
principal amount of debt outstanding plus interest due. However, if debt matures later,
ﬁrm value could fall below the principal amount of debt outstanding without triggering a
default. So, the default threshold level is lower than the principal amount of debt outstanding when the ﬁrm has long-term debt.
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Figure 1 Required Equity Capital to Achieve a Target Probability of Default as a Function of Firm Volatility or VaR
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(or alternatively, the amount that will ensure that its value
will not fall below the default threshold level with a probability of 99.92%).
A company can also assess its costs of ﬁnancial distress
by using criteria other than ratings and ratings thresholds.
For instance, in addition to a rating downgrade, Nationwide Insurance identiﬁes a number of other scenarios that it
views as imposing large costs on the company. Chief among
them are high levels of volatility in earnings and capital
that, while not alone sufﬁcient to cause a rating downgrade,
could contribute to an increase in overall risk and hence the
required level of capital. For each of these critical variables
and scenarios, Nationwide sets target probability levels and
acceptable tolerances that enable the ﬁrm to limit its volatility risk within those targeted levels.
When thinking about acceptable levels of volatility, and
the equity capital needed to support them, many ﬁnancial
companies use a risk measure called Value-at-risk, or VaR
for short. VaR is the amount of the loss that is expected,
with some pre-speciﬁed probability level, to be reached
or exceeded during a deﬁned time period. For instance,

if a portfolio of securities has a one-year VaR at the 5%
probability level of $20 million, there is a 5% chance the
portfolio will have a loss that exceeds $20 million in the
next year. VaR can also be computed for an entire company
by assessing the distribution of ﬁrm value. When the determination of the buffer stock of equity proceeds along the
lines described so far, the company in our example must
have an amount of equity equal to its ﬁrm-wide one-year
VaR determined at a probability level of 0.08%.
For some companies, VaR conveys the same information as the volatility of its stock price or market value,
which would allow the ﬁrm using VaR to focus on these
more direct measures of volatility of its value.9 But for
those companies for which the distribution of ﬁrm value
changes is not “normal” or symmetric, the analysis of risk
provided by VaR can be quite different from the information provided by volatility—and in such cases, VaR must be
estimated directly.
But whether management uses VaR or volatility, given
a targeted probability of default or ﬁnancial distress, the
company faces a tradeoff, as illustrated in Figure 1, between

9. In particular, VaR is a multiple of volatility when the variable for which VaR is estimated has a normal distribution.
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its level of VaR or volatility and the size of its buffer stock
of equity capital. As VaR or volatility increase, the ﬁrm
requires more capital to achieve the same probability of
default. And as can also be seen in the upward shift from
line x to line y in Figure 1, this tradeoff becomes steeper
if management chooses to reduce the targeted probability
of default.
Now suppose that based on its estimate of volatility,
management concludes that the ﬁrm needs $5 billion of
equity capital to achieve its target probability of default. As
noted earlier, the company can reduce its required level of
equity by using risk management to reduce the probability of default, which would make sense if that option were
deemed less costly than holding the $5 billion of equity. In
making this tradeoff between managing risk and holding
more equity, the company should aim to position itself “at
the margin” where it is indifferent between decreasing risk
and increasing capital. Management can satisfy itself that
it has achieved this position if, after having decided on a
certain combination of risk management and capital, it can
show that, for example, spending another $10 million to
decrease risk by 1% will save the ﬁrm roughly $10 million
in equity capital costs. In this event, it has achieved the
optimal amount of risk.
Using this approach, the company can evaluate the
marginal impact of a project on both its risk of default and
its risk of ﬁnancial distress. As total risk increases, the ﬁrm
requires more capital to support that risk. Moreover, the
cost of the additional capital provides a useful measure
of the cost of the project’s contribution to the ﬁrm’s total
risk. The project is worth undertaking only if its NPV is
large enough to cover that additional cost. Similarly, when
evaluating the performance of a unit within the ﬁrm, the
unit contributes to shareholder wealth only insofar as its
economic value added exceeds the cost of its contribution
to the risk of the ﬁrm. In this way, then, the capital required
to support the contribution of an activity to the total risk
of the ﬁrm becomes itself a measure of risk—a measure
that, because of its simplicity, can easily be added up across
different activities or risks.
The conceptual framework of ERM can thus be
summarized as follows:
1) Management begins by determining the ﬁrm’s risk
appetite, a key part of which is choosing the probability of
ﬁnancial distress that is expected to maximize ﬁrm value.
When credit ratings are used as the primary indicator of
ﬁnancial risk, the ﬁrm determines an optimal or target
rating based on its risk appetite and the cost of reducing its
probability of ﬁnancial distress.

2) Given the ﬁrm’s target rating, management estimates
the amount of capital it requires to support the risk of its
operations. In so doing, management should consider the
probability of default.
3) Management determines the optimal combination of
capital and risk that is expected to yield its target rating.
For a given amount of capital, management can alter its
risk through hedging and project selection. Alternatively,
for a given amount of total risk, the company can increase
its capital to achieve its target rating. At the margin, the
ﬁrm should be indifferent between changing its capital and
changing its risk.
4) Top management decentralizes the risk-capital
tradeoff with the help of a capital allocation and performance
evaluation system that motivates managers throughout the
organization to make investment and operating decisions
that optimize this tradeoff.

10. For banks, the deﬁnition of operational risk that prevails in the Basle II accord is
much narrower; for instance, it ignores the reputational risks that are today a major
concern of many ﬁnancial institutions. As a result, for banks, there will be a tension be-

tween the measurement of operational risk for regulatory purposes and from the perspective of ERM.
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Implementing ERM
But if ERM is conceptually straightforward, its implementation is challenging. For a company to succeed in
implementing ERM, it is critical that people throughout the
organization understand how it can create value. Managers
must understand that it is not an academic exercise but a critical tool for executing the ﬁrm’s strategy. Thus ERM must be
“sold” to and “bought into” by all levels of the organization.
For the whole organization to get behind it, considerable
thought must be devoted to the design of managerial performance evaluation and incentives. We now consider the main
challenges involved in making ERM work.
Inventory of Risks

The ﬁrst step in operationalizing ERM is to identify the
risks to which the company is exposed. A common approach
is to identify the types of risks that will be measured. In the
early days of corporate risk management, ﬁnancial institutions focused mainly on market and credit risks. Eventually
operational risk was added. As a result, a common practice
for banks is to classify all risks into one of three categories:
market, credit, and operational. But for such an approach to
capture all the risks the ﬁrm is exposed to, operational risk
has to be a catch-all category that includes all risks that are
not market and credit risks.10
Many companies have gone beyond measuring market,
credit, and operational risks. In recent years, some ﬁrms
have also attempted to measure liquidity, reputational, and
strategic risks. Further, the three-party typology used in
banking often does not correspond well to the risks faced in
other industries. For example, because insurance companies
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have risks on their asset side—that is, the risks associated
with their investment portfolio—as well as their liability
side, such companies generally use a different typology.
Nationwide Insurance regularly measures and monitors its
asset, liability, operating, liquidity, and strategic risks—and
it considers reputational risks in the context of each of these
risks and of its overall business. (Market and credit risks are
both treated as parts of asset risks.)
Having identiﬁed all of the company’s major risks,
management must then ﬁnd a consistent way to measure
the ﬁrm’s exposure to these risks—a common approach that
can be used to identify and quantify all the ﬁrm’s signiﬁcant exposures. Without such a method, exposure to the
same risk could have different effects on the performance
evaluation and decision-making of different business units
and activities. The resulting possibility that identically
risky activities would be allocated different amounts of
capital would almost certainly create tension within the
ﬁrm. Furthermore, risk would gradually migrate within the
organization to those parts of the ﬁrm where it received the
lowest risk rating and smallest capital allocation.
For an inventory of risks to be useful, the information possessed by people within the organization must be
collected, made comparable, and continuously updated.
Organizations that have grown through acquisitions or
without centralized IT departments typically face the
problem of incompatible computer systems. Companies
must be able to aggregate common risks across all of their
businesses to analyze and manage those risks effectively.
Nationwide employs both a top-down and a bottom-up
process of risk identiﬁcation. From a top-down perspective, the company’s ERM leadership and corporate level risk
committee have identiﬁed all risks that are large enough
in aggregate to threaten the ﬁrm with ﬁnancial distress in
an adverse environment. The bottom-up process involves
individual business units and functional areas conducting
risk-control self assessments designed to identify all material
local-level risks. The goal is to identify all important risks,
quantify them using a consistent approach, and then aggregate individual risk exposures across the entire organization
to produce a ﬁrm-wide risk proﬁle that takes account of
correlations among risk. For example, Nationwide analyzes
and establishes aggregate limits for the equity risk stemming
from three main sources: (1) the stock holdings in its
property and casualty insurance investment portfolio; (2) the
fee levels that are tied to equity values in the variable annuity
and insurance contracts of its life insurance business; and (3)
the asset management fees that are tied to equity values in its
investment management business.
Corporate failures to conduct thorough “inventories”
of their risks on a regular basis have been responsible for a

striking number of major corporate disasters over the last
20 years. Business units often resist such monitoring efforts
because they are time-consuming and distract from other
activities. A well-known example of such resistance that
ultimately created massive problems for the old UBS took
place when the ﬁrm attempted to include its equity derivatives desk into its risk measurement system. Because the
equity derivatives desk used a different computer system,
such an undertaking would have required major changes
in the way the desk did its business. But since the desk was
highly proﬁtable, it was allowed to stay outside the system.
Eventually, the operation incurred massive losses that fundamentally weakened the bank and led it to seek a merger.11
Economic Value versus Accounting Performance

Although credit ratings are a useful device for helping a
company think about its risk appetite, management should
also recognize the limitations of ratings as a guide to a
value-maximizing risk management and capital structure
policy. Because of the extent of their reliance on “accounting” ratios as well as analysts’ subjective judgment, credit
ratings are often not the most reliable estimates of a ﬁrm’s
probability of default. For example, a company might feel
conﬁdent that the underlying economics of its risk management and capital structure give it a probability of default
that warrants an A rating, but ﬁnd itself assigned a Baa
rating—perhaps because of a mechanical application of
misleading accounting-based criteria—by the agencies. In
such cases, management should rely on its own economics-based analysis, while making every effort to share its
thinking with the agencies.
But having said this, if maintaining a certain rating
is deemed to be critical to the success of the organization,
then setting capital at a level that achieves the probability of
default of the targeted rating may not be enough. Management may also have to target some accounting-based ratios
that are important determinants of ratings as well.
This question of economic- or value-based management
vs. accounting-based decision-making raises a fundamental
question of risk management: What is the shortfall that
management should be concerned about? Is it a shortfall in
cash ﬂow or in earnings? Is it a drop in a company’s GAAP
net worth or a market-based measure of ﬁrm value?
If the company is managing its probability of default, it
should obviously focus on the measure that is most directly
linked to that outcome. For example, an unexpected drop
in this year’s cash ﬂow may not be a problem for a company
if its future cash ﬂows are clearly unaffected. If the ﬁrm
ﬁnds it easy to borrow against its future cash ﬂows or tangible assets, a shortfall in this year’s cash ﬂow is unlikely to
lead the ﬁrm to default. But those companies that cannot

11. See Dirk Schütz, La Chute de l’UBS, Bilan, 1998.
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borrow against future cash ﬂows, perhaps because they are
too speculative and have few tangible assets, may be affected
much more adversely. In such cases, the shortfall in cash
ﬂow, by triggering ﬁnancing constraints, could push the
ﬁrm into ﬁnancial distress. It is these kinds of companies
that are likely to focus their risk management efforts on
measures of cash ﬂow volatility.
But if a company is more likely to experience ﬁnancial distress because the present value of future cash ﬂows is
low than because of a drop in cash ﬂow, management must
model the risk of changes in ﬁrm value, which reﬂects the
present value of expected future cash ﬂows, rather than the
risk of changes in cash ﬂows. There are a number of topdown approaches that provide estimates of total risk based on
industry benchmarks that are cheap and easy to implement.
Unfortunately, such approaches are not useful for managing
risk within a company because they do not make it possible
to relate corporate actions to ﬁrm-wide risk. For instance,
management could obtain an estimate of the volatility of
ﬁrm value or cash ﬂows by looking at the distribution of
the value or cash ﬂows of comparable companies. But such
an approach would provide management with little understanding of how speciﬁc risk management policies, including
changes in capital structure, would affect this estimate.
Thus, a management intent on implementing ERM must
estimate the expected distribution of changes in ﬁrm value
from the bottom up. When, as is typical, a company’s value
is best estimated as the present value of its expected future
cash ﬂows, management should “build” its estimates of ﬁrm
value by modeling the distribution of future cash ﬂows. As
a fundamental part of its ERM program, Nationwide has
developed stochastic models that generate multi-year cash
ﬂow distributions for its main businesses.
The Accounting Problem. By focusing on cash ﬂows,
then, a company focuses on its economic value. But while
helping the ﬁrm achieve its target probability of default,
such an approach could also result in more volatile accounting earnings. For example, under the current accounting
treatment of derivatives, if a company uses derivatives to
hedge an economic exposure but fails to qualify for hedge
accounting, the derivatives hedge can reduce the volatility
of ﬁrm value while at the same time increasing the volatility
of accounting earnings. And thus a company that implements ERM could end up with higher earnings volatility
than a comparable ﬁrm that does not.
While companies should pursue economic outcomes
whenever possible, there will clearly be situations where they
need to limit the volatility of reported accounting earnings.
Companies with debt covenants that specify minimal levels
of earnings and net worth are one example. Another is

provided by companies that face regulatory requirements
to maintain minimal levels of “statutory” capital, which is
typically deﬁned in standard accounting terms. Yet another
are companies whose ability to attract customers depends
in part on credit ratings, which in turn can be affected by
earnings volatility. Nationwide Insurance, for example,
operates in many businesses that are highly sensitive to
credit ratings. And to the extent its ratings could be affected
by high (or unexplained) levels of accounting volatility,
management’s decision-making must clearly take such
volatility into account. In such cases, the challenge of an
ERM system is to meet the lenders’ and regulators’ accounting requirements while still attempting to manage risk from
the perspective of economic value. Nationwide’s approach
is to make economically-based decisions to maximize value
while treating its targeted “Aa” ratings vulnerability as a
“constraint.” A signiﬁcant amount of effort is devoted to
minimizing the effect of this constraint through disclosure
and communication with the rating agencies.
Aggregating Risks

A ﬁrm that uses the three-part typology of market, credit,
and operational risk mentioned earlier generally begins by
measuring each of these risks individually. If the ﬁrm uses
VaR, it will have three separate VaR measures, one each for
market risk, for credit risk, and for operational risk. These
three VaRs are then used to produce a ﬁrm-wide VaR.
As shown in Figure 2, these three types of risks have
dramatically different distributions.12 Market risk behaves
very much like the returns on a portfolio of securities, which
have a “normal” or symmetric distribution. In contrast,
both credit and operational risk have asymmetric distributions. With credit risk, either a creditor pays in full what is
owed or it does not. In general, most creditors pay in full,
but some do not—and when a creditor defaults, the loss
can be large. With operational risk, there tends to be large
numbers of small losses, so that small operational losses are
almost predictable. There is also, however, some chance of
large losses, so that the distribution of operational losses has
a “long tail.” Statisticians describe distributions as having
“fat tails” when the probability of extreme losses is higher
than can be described by the normal distribution. While
many use the normal distribution to estimate the VaR of
market risk, such an approach is not appropriate for credit
and operational risks because these risks have fat tails.
When aggregating the risks, one must also estimate
their correlations. The probability of experiencing simultaneously highly adverse market, credit, and operational
outcomes is typically very low. This means that there is
diversiﬁcation across risk categories, and that the ﬁrm-wide

12. This is also the case when risks are divided into asset risks, operational risks, and
liability risks.
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Figure 2 Typical Market, Credit and Operational Risk Distributions

VaR is thus less than the sum of the market risk, credit risk,
and operational risk VaRs. How much less depends on the
correlation between these risks. The estimation of the correlations between certain types of risks is at present more art
than science. For this reason, many companies choose to use
averages of correlations used by other ﬁrms in their industry
rather than relying on their own estimates.13 But regardless
of whether they use their own or other ﬁrms’ correlation
measures, companies should keep in mind the tendency for
correlations to increase in highly stressed environments.
One important issue in estimating correlations across
types of risks is the importance of recognizing that such
correlations depend to some extent on the actions of the

company. For example, the total risk of an insurance
company depends on the correlation between its asset
risk and its liability risk. By changing its asset allocations,
the company can modify the correlation between its asset
risk and its liability risk. As a consequence, an insurance
company’s asset portfolio allocations can be an essential
part of its risk management effort. For example, Nationwide Insurance uses a sophisticated asset/liability model
to create an efﬁcient frontier of investment portfolios. The
actual target portfolio selected takes into consideration the
ﬁrm’s tolerance for interest rate, equity market, and other
risks as well as the opportunity for expected economic
value creation.

13. For data on correlations used in practice for ﬁnancial institutions, see Andrew
Kuritzkes, Til Schuermann, and Scott M. Weiner, “Risk Measurement, Risk Management

and Capital Adequacy in Financial Conglomerates,” Brookings-Wharton Papers on Financial Services, 2003, pp. 141-193.
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Measuring Risks

Some companies focus mostly on tail risk—the low-probability, large-loss outcomes. As a result, when they measure
the risk of changes in the present value of cash ﬂows, they
use a measure like VaR at a probability level that corresponds to a default threshold. Some of these companies also
complement their VaR estimates with stress tests in which
they investigate the impact on ﬁrm value of rare events
(such as the crisis period of August and September 1998
that followed Russia’s default on some of its debt).
Though VaR is widely used, it is important to understand its limitations and to complement its use with other
risk measures. Perhaps the main problem is that while VaR
measures the loss that is expected to be exceeded with a
speciﬁed probability, it says nothing about the expected size
of the loss in the event that VaR is exceeded. Some have
argued that companies should instead focus on the expected
loss if VaR is exceeded. But focusing on this risk measure,
which is often called conditional VaR, instead of focusing on
VaR has little economic justiﬁcation in the context of ﬁrmwide risk management. Setting the company’s capital at a
level equal to the conditional VaR would provide the ﬁrm
with a lower probability of default than the targeted level,
leading to an excessively conservative capital structure.
But a more important reason for companies to look
beyond a VaR measure estimated at the probability level
corresponding to a default threshold is that ERM adds value
by optimizing the probability and expected costs of ﬁnancial
distress. It is therefore critical for companies to make sure
that the equity capital set based on a VaR estimate leads to
the targeted optimal probability of ﬁnancial distress. Such
an effort requires a broader understanding of the distribution of ﬁrm value than is provided by a VaR estimate for a
given probability of default. Further, since different levels of
ﬁnancial distress have different costs, a company can take
these different costs into account and focus on the probability distribution of different levels of ﬁnancial distress.
To compound the problem, when a company has a high
rating target, the estimation of VaR becomes more of an
art as the estimated VaR corresponds to an extremely low
probability level. To see this, consider a company that has
determined that an A rating is optimal. Since the probability of default for an A-rated company is only 0.08%
over a one-year period, to estimate its optimal amount of
capital the ﬁrm must therefore estimate the loss in value
that is exceeded with a probability of 0.08%. The problem,
however, is that few A-rated companies have any experience
of losses that come anywhere near that level. And without
any historical experience of such losses, it is difﬁcult for
management to estimate the VaR at that probability level
and then evaluate the result.
For most investment grade companies, then, it is much
easier to evaluate the distribution of changes in ﬁrm value
18
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over the range of changes that encompasses not default, but
just a ratings downgrade. For example, using the Moody’s
transition matrix data (Table 1), one can say with some conﬁdence that an A-rated ﬁrm has a 5.67% chance on average
of being downgraded to a Baa rating over a one-year period;
in other words, such an event is expected to happen in more
than one year out of 20. (In contrast, default is expected to
happen in approximately one year out of a 1,000.) Because
of the abundance of data on downgrades as opposed to
defaults for A-rated companies, the distribution of changes
in ﬁrm value that corresponds to a downgrade to Baa can be
estimated more precisely. Over that much narrower range of
possible outcomes, the problems created by “asymmetries” in
the distribution of ﬁrm value changes and the so-called “fat
tail” problems (where extreme negative outcomes are more
likely than predicted by common statistical distributions)
are not likely to be as severe. In such cases, management
may have greater conﬁdence in its estimates of the distribution of value changes corresponding to a downgrade rather
than a default and will be justiﬁed in focusing on managing
the probability of a downgrade.
As discussed previously, it is also important to understand and take account of risk correlations when analyzing
and managing default and distress probabilities. Nationwide Insurance incorporates in its economic capital model
a correlation matrix that reﬂects sensitivity-tested stress
correlations. It is also now in the process of exploring eventdriven correlation analysis for scenarios that include terrorist
attacks, mega hurricanes, and pandemics.
Regulatory versus Economic Capital

The amount of equity capital required for the company
to achieve its optimal rating may bear little relation to the
amount of capital regulators would require it to hold. A ﬁrm
that practices ERM may therefore have an amount of capital that substantially exceeds its regulatory requirements
because it maximizes shareholder wealth by doing so. In
this case, the regulatory requirements are not binding and
would not affect the ﬁrm’s decisions.
The company would be in a more difﬁcult situation if its
required regulatory capital exceeded the amount of capital
it should hold to maximize shareholder wealth. Nationwide
Insurance refers to this excess as “stranded capital.” To the
extent that economic and regulatory capital are subject to
different drivers, the difference between the two can be
arbitraged to some degree to minimize the level of stranded
capital. Nationwide allocates any residual stranded capital
to its businesses and products. If all the potential competitors of the ﬁrm face the same onerous regulatory capital
requirements, the capital the ﬁrm has to hold that is not
justiﬁed on economic grounds is simply a regulatory tax.
If some potential competitors could provide the ﬁrm’s
products without being subjected to the same regulatory
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capital, these less regulated competitors could offer the
products at a lower price and the ﬁrm would risk losing
business to them. In this case, the ﬁrm would have to factor
in the cost of regulatory capital of its various activities and
would want to grow its portfolio of activities in a way that
requires less regulatory capital.
Regulatory capital is generally deﬁned in terms of
regulatory accounting. For purposes of an ERM system,
companies focus on GAAP and economic capital. An
exclusive focus on accounting capital is mistaken when
accounting capital does not accurately reﬂect the buffer
stock of equity available to the ﬁrm. The ﬁrm may have
valuable assets that, although not marked to market on its
books, could be sold or borrowed against. In such cases, the
ﬁrm’s book equity capital understates the buffer stock available to it that could be used to avoid default.
Thus, in assessing the level of a company’s buffer of
capital, this suggests that the amount of its GAAP equity
capital is only part of the story. The composition and liquidity of the assets matters as well. If the ﬁrm incurs a large
loss and has no liquid assets it can use to “ﬁnance” it, the
fact that it has a large buffer stock of book equity will not
be very helpful. For this reason, many companies now do
separate evaluations of their liquidity and the amount of
equity capital they require. As the practice of ERM evolves,
we would expect such companies to pay more attention to
the relation between the optimal amount of equity and the
liquidity of their assets.
Using Economic Capital to Make Decisions

As we saw earlier, if companies could simply stockpile equity
capital at no cost, there would be no deadweight costs associated with adverse outcomes. Management could use its
liquid assets to ﬁnance the losses, and the bad outcome would
have no effect on the ﬁrm’s investment policy. But in the real
world, there are signiﬁcant costs associated with carrying too
much equity. If the market perceives that a company has
more equity than it needs to support the risk of the business,
it will reduce the ﬁrm’s value to reﬂect management’s failure
to earn the cost of capital on that excess capital.
When a company undertakes a new risky activity, the
probability that it will experience ﬁnancial distress increases,
thus raising the expected costs of ﬁnancial distress. One
way to avoid these additional costs is by raising enough
additional capital so that taking on the new risky activity
has no effect on the probability of ﬁnancial distress. Consequently, the most straightforward way to estimate the cost
of the impact of a new risky activity on the ﬁrm’s total risk is
to evaluate how much incremental capital would be necessary to ensure that the new risky activity has no impact on
the ﬁrm’s probability of ﬁnancial distress.
To illustrate, suppose that before the company takes on
the new activity, the VaR estimate used to set the ﬁrm’s
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capital is $5 billion. Now, with the new activity, this VaR
estimate increases to $5.1 billion. Thus, for the ﬁrm to have
the same probability of ﬁnancial distress as it had before
it undertook the new risky activity, it would need to raise
capital of $100 million. Moreover, this capital would have
to be invested in such a way that the investment does not
increase the risk of the ﬁrm, since otherwise the VaR of
the ﬁrm would further increase. If the risky new activity is expected to last one year, and the cost to the ﬁrm of
having this additional $100 million available for one year is
estimated to be $8 million, then the economic value added
of the new activity should be reduced by $8 million. If the
ﬁrm ignores this cost, it effectively subsidizes the new risky
activity. To the extent that riskier activities have higher
expected payoffs before taking into account their contribution to the ﬁrm’s probability of ﬁnancial distress, a ﬁrm that
ignores the impact of project risks on ﬁrm-wide risk ends up
favoring riskier projects over less risky ones.
Though the example just discussed is straightforward,
the implementation of this idea in practice faces several
difﬁculties. A company is a collection of risky projects. At
any time, a project’s contribution to the ﬁrm’s total risk
depends on the risk of the other projects and their correlations. When business units are asked to make decisions that
take into account the contribution of a project to ﬁrm-wide
risk, they must have enough information when making the
decision to know how to evaluate that contribution. They
cannot be told that the contribution will depend on everything else that is going to happen within the ﬁrm over the
next year, and then have a risk charge assigned to their unit
after the fact.
Many companies sidestep this issue and ignore correlations altogether when they set capital. In that case, the
capital required to support a project would be set so that
the project receives no beneﬁt from diversiﬁcation, and the
contribution of the project to ﬁrm-wide risk would then be
the VaR of the project itself. To account for diversiﬁcation
beneﬁts under this system, the ﬁrm would reduce the cost of
equity. But when evaluating the performance of a business
unit, the VaR of the business unit would be used to assess
the contribution of the unit to the ﬁrm’s risk and the units
would effectively get no credit for diversiﬁcation beneﬁts.
When decentralizing the risk-return tradeoff, the
company has to enable the managers of its business units to
determine the capital that has to be allocated to a project to
keep the risk of the ﬁrm constant with the relatively simple
information that is readily available to them. Nationwide’s
factor-based capital allocation and performance evaluation
system is an example of such an approach. The company
allocates diversiﬁcation beneﬁts within major business
units, but not across them. This means that a project whose
returns have a low correlation with the other activities
within its unit will receive “credit” for such diversiﬁcation
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beneﬁts in the form of a lower capital allocation for the unit.
But investments of a business unit that have low correlations
with activities of other major business units are not credited
with ﬁrm-wide diversiﬁcation beneﬁts. The rationale for
this policy is that it enables Nationwide’s top management
to take account of the effects of new investments on risk
at the corporate level while at the same time holding the
business managers who make those decisions accountable
for earning returns consistent with their competitive operating environment.
The Governance of ERM

How does a company know that its ERM is succeeding?
While one outcome of effective ERM should be a better
estimate of expected value and better understanding of
unexpected losses, ERM does not eliminate risk. Thus,
extreme negative outcomes are still a possibility, and the
effectiveness of ERM cannot be judged on whether such
outcomes materialize. The role of ERM is to limit the
probability of such outcomes to an agreed-upon, valuemaximizing, level. But what if the probability of default is
set at one in 1,000 years? Quite apart from whether this is
indeed the value-maximizing choice, such a low probability
means that there will be no obvious way to judge whether
the CRO succeeded in managing risk so as to give the ﬁrm
its target probability of default.
To evaluate the job of a CRO, the board and the CEO
must attempt to determine how well the company’s risk is
understood and managed. A company where risk is well
understood and well managed is one that can command the
resources required to invest in the valuable projects available
to it because it is trusted by investors. In such cases, investors will be able to distinguish bad outcomes that are the
result of bad luck rather than bad management, and that
should give them conﬁdence to keep investing in the ﬁrm.
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Conclusion
In this article, we have discussed how enterprise risk
management creates value for shareholders and examined
the practical issues that arise in the implementation of enterprise risk management. Although the key principles that
underlie the theory of ERM are well-established, it should
be clear from this article that additional research is needed
to help with the implementation of ERM. In particular,
while much attention has been paid to measures of tail risk
like VaR, it has become clear from attempts to implement
ERM that a more complete understanding of the distribution of ﬁrm value is required. Though correlations between
different types of risks are essential in measuring ﬁrm-wide
risk, existing research provides little help in how to estimate
these correlations. Companies also ﬁnd that some of their
most troubling risks—notably, reputational and strategic
risks—are the most difﬁcult to quantify. At this point, there
is little research that helps practitioners in assessing these
risks, but much to gain from having a better understanding
of these risks even if they cannot be quantiﬁed reliably.
In sum, there has been considerable progress in the
implementation of ERM, with the promise of major beneﬁts
for corporate shareholders. And, as this implementation
improves with the help of academic research, these beneﬁts
can only be expected to grow.
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