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About this Report

This report and the associated workbook provides guidance for companies
in developing an in-house counterparty credit risk assessment model
that incorporates operational, financial and subjective factors. In
addition, the material provides recommendations for companies

that would like to enhance the effectiveness of their current risk
assessment capability.

A supporting workbook is available by clicking on the pushpin icon. ;

This guide is a companion piece to “The New Weakest Link in Your Supply
Chain: Supplier Credit Why Companies Need to Behave More Like Their

Own Credit Rating Agencies” published by the Association for Financial
Professionals (AFP) and Oliver Wyman in November 2010. The article is
available by clicking on the pushpin icon. ¥

Introduction

Over the past 10-15 years, globalization has forced companies in

all sectors to compete ever more fiercely in terms of operational
leanness as well as quality of product and service. As a result, supply
chain management has become a fine art as companies integrate
information and processes, improve supplier performance, and cut
inventory and working capital.

Increased supply chain interconnections have escalated three things:
the risk of disruption, the cost of disruption and, by extension, the cost
of risk management or transfer. In this context, supply chain failures
have a price tag that goes far beyond the direct cost of business
disruption. The reputational damage caused by delayed delivery,
unfulfilled orders or product withdrawals often affects future revenue
streams and profitability as customers and trading partners take

their business elsewhere. In a world of global markets, supply chain
management is on a par with brand, people and product management.

The financial crisis, its ensuing recession, and the increased number

of bankruptcies have pushed many companies to re-evaluate the
strength and resilience of their supply chain. However, hard decisions
in evaluating suppliers and managing supply chains are exacerbated by
the fact that the individual pieces are usually managed in silos. This
makes it difficult to assess the trade-offs between risk prevention and
transfer in relation to profit or cash flow targets.
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Overview
The purpose of this workbook is to provide a simplified tool to better understand and quantify supplier credit risk for 1-3 key suppliers.  The components of this assessment are a "PD" (Probability of Default) worksheet and an "Impact" worksheet.  A legend for the shading of the cells is set out to the right.

The PD worksheet contains a simplifed PD model with three quantitative factors and three qualitative factors and their assigned weights. From experience, these factors shown tend to be relevant and statistically robust -  it should be noted that the relative weights and importance of factors do vary and this simplified model should be considered as an illustrative example versus a final model that should be implemented within an organization.  The example provided enables one to input scores for each of the six factors and view what the output PD and equivalent bond rating would be.  Note the calculated PD is the expected default rate over one year and does not address when, within that year, default might occur.

The Impact worksheet enables estimation of what the loss given default and expected loss would be from three different suppliers.  The impacts of supplier default are from:
(1) Lost revenue from a stock out - company is unable to make the product causing lost revenue / gross margin for a period   of time.  When the stock out ends, there is also a potential for loss of customers.  Users indicate whether the supplier good is readily replaced (Y/N), and if not the length of the resulting stockout period and the fraction of customers lost due to the stockout. 
(2) Cost increases - due to the need to find an alternative supplier on short notice, the company may need to pay a higher price for some period of time.  The user inputs the percentage cost increase and the period of time over which that increase is likely to persist.

Key assumptions
Several assumptions have been made as this tool is meant to be first step diagnostic tool versus a full scale management tool to measuring and managing supplier credit risk.  Key assumptions include:
- Both PD and impact assessment are calculated on a one year time horizon starting from today (i.e. not calendar year)
- If there is a default it is assumed that supplier will no longer be able to supply materials i.e. supplier does not continue operations upon default
- The impact worksheet does not consider the interrelationships between supplier defaults e.g. if all three suppliers provide raw materials for the same end product it considers them independently
- Ability to pass through higher costs due to supplier default is assumed to be zero
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		Probability of Default example model

																				Value
(Supplier X)		Factor score		Factor weight		Group score		Group weight

								Quantitative factors

						Factor 1		EBITDA/interest expense												2.74		2.5		50%

						Factor 2		Net Income/assets												0.13		7.5		30%

						Factor 3		Total assets ($ millions)												-50		0.0		20%

								Total Quantitative																		3.50		65%

								Qualitative factors

						Factor 1		Reliability: number of late shipments in past 12 mo.												2		5.0		30%

						Factor 2		Diversification: Number of lines of business												1		0.0		10%

						Factor 3		Time: Number of years firm been a supplier												2.5		5.0		60%

								Total Qualitative																		4.50		35%

								Estimated PD

								Total model score				3.85

								Estimated PD				3.11%

								Equivalent Rating				BB-

		Reference Tables

		Quantitative factors bucketing

						EBITDA/Int expense						Net income/assets						Total assets ($MM)

						Value		Score				Value		Score				Value		Score

						-99999		0				-99999		0				-99999		0

						1.60		2.5				-0.02		2.5				40		2.5

						3.20		5				0.05		5				80		5

						4.90		7.5				0.12		7.5				120		7.5

						6.50		10				0.19		10				160		10

		Qualitative factors bucketing

						Late shipments						Lines of business						Years as a supplier

						Value		Score				Value		Score				Value		Score

						0		10				1		0				0		0

						1		10				2		5				1		5

						2		5				3		10				3		10

						3		0

		Calibration results

						Calibrated PD table

						Score		PD

						0		15.00%

						1		8.88%

						2		5.25%

						3		3.11%

						4		1.84%

						5		1.09%

						6		0.64%

						7		0.38%

						8		0.23%

						9		0.13%

						10		0.08%

		Mapping PD to rating

						Historical default rates

						Actual PD		Rating

						0.002%		AAA

						0.003%		AA+

						0.005%		AA

						0.010%		AA-

						0.018%		A+

						0.033%		A

						0.059%		A-

						0.108%		BBB+

						0.195%		BBB

						0.354%		BBB-

						0.642%		BB+

						1.164%		BB

						2.111%		BB-

						3.828%		B+

						6.943%		B

						12.592%		B-

						22.838%		CCC+
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		Impact assessment example

				General Inputs		Supplier 1		Supplier 2		Supplier 3

				Total purchase volume per year (dollars)		$   2,160,000.00		$   10,000,000.00		$   1,000,000.00

				Annual gross margin from product line (dollars)		$   700,000		$   2,000,000		$   150,000

				Finished goods inventory (in days)		30		30		30

				Bond rating		A-		BBB

				If no bond rating, Input internal PD Estimate directly						1.84%

				Impact 1: Losses due to stock out		Supplier 1		Supplier 2		Supplier 3

				Can supply of material be replaced and stock out avoided (Y/N)		N		N		Y

				If no, how long would would stock-out last (days)		90		45

				Direct lost gross margin impact		$   175,000		$   250,000		$   - 0

				What percentage of customers would be lost due to stock out (%)		15%		10%		0%

				Number of days remaining in year for sale of product		240		285		330

				Lost earnings due to customer loss		$   70,000		$   158,333		$   - 0

				Total lost earnings due to stock out		$   245,000		$   408,333		$   - 0

				Impact 2: Cost increases		Supplier 1		Supplier 2		Supplier 3

				Time for which there is cost increase from new supplier		90		30		90

				Calculation: actual number of days in year with cost increase		90		30		90

				What would % increase in costs be with new supplier		25%		10%		0%

				Increase in costs		$   135,000		$   83,333		$   - 0

				Risk Mitigation - Insurance		Supplier 1		Supplier 2		Supplier 3

				Amount of loss covered by Insurance (if any), net of deductibles		$   - 0		$   - 0

				Summary impact		Supplier 1		Supplier 2		Supplier 3

				Estimated annual Probabilty of Default		0.059%		0.185%		1.840%

				Total Loss Given Supplier Default before insurance coverage)		$   380,000		$   491,667		$   - 0

				Total Loss Given Supplier Default (after insurance coverage)		$   380,000		$   491,667		$   - 0

				Expected Loss		$   224		$   910		$   - 0

		Other Parameters

				Number of days in operation per year		360

				Bond Rating Lookup Table		1 Yr PD

				AAA		0.00%

				AA+		0.00%

				AA		0.01%

				AA-		0.01%

				A+		0.02%

				A		0.03%

				A-		0.06%

				BBB+		0.11%

				BBB		0.19%

				BBB-		0.35%

				BB+		0.64%

				BB		1.16%

				BB-		2.11%

				B+		3.83%

				B		6.94%

				B-		12.59%

				CCC+		22.84%



Calculates lost profit from stock out e.g. if there is a stock out for 90 days then lost profit will be 25% (percentage of year there is stockout) multiplied by the annual gross margin from that product

Incorporates current finished goods inventory and raw materials inventory that can be used to make final product

If there is no bond rating, the PD estimate should be input directly and the bond rating input left blank.
If a bond rating is input in row 8 than the input in row 9 will be shaded black and any PD input directly will be ignored in the calculation

Calculation ensures cost increase time horizon is limited to one year horizon of analysis

Assumed average customer loss over the remainder of the year should be input.  If no custmers would be lost than 0% should be input

Length of time for a which a cost increase would be expected from a replacement supplier should be input.  If no cost increase is expected than 0 should be input
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The New Weakest Link in Your
Supply Chain: Supplier Credit

Why Companies Need to Behave More Like Their
Own Credit Rating Agencies

By ou can see it in stubbornly high unemployment rates or
Hans-Kristian Bryn from the hundreds of companies receiving credit down-
Michael Dentdit grades. After several straight years of distress, global eco-

nomic growth remains sluggish. This is exacerbating a weak
link in companies' supply chains: the deteriorating financial
strength of suppliers.

Increasingly, suppliers' weaker balance sheets are posing just
as great a risk to companies as suppliers' potential operation-
al problems. By rationalizing their supply chains during the
recession, many companies have inadvertently become more
reliant on fewer suppliers at exactly the moment when their
own finances have become shaky. Meanwhile, those same
suppliers are seeking to use their customers’ balance sheets
to fund their working capital requirements.

As a result, supply chain risks have moved from the province
of engineers into the realm of chief financial officers and
treasurers. To emerge from the global recession unscathed,
companies should rethink their approach to supply chains by
behaving much more like their own credit rating agencies—
and fast.

Association for
Financial Professionals®





126%

The increase in

annual corporate

bankruptcy filings

in the US since
the financial crisis

started.

While low interest rates
have permitted many
companies to refinance
recently, rating agen-
cies have begun to
warn that current lower
default rates may be
unsustainable. If GDP
growth in the United
States remains stuck

in a range of 1% to 2%
in 2011, defaults will
rise again, according to
Fitch Ratings analyst
Mariarosa Verde. She
estimates that a low
default rate is only sus-
tainable at growth rates
above 2%.

Moreover, corporate credit ratings are still
declining at an alarming rate. Our research
shows that credit rating agencies have
downgraded the ratings of more than 500
companies in North America since April.
The number of businesses that annu-

ally file for bankruptcy protection in the
United States has soared by 126% since the
financial crisis triggered the recession sev-
eral years ago, according to data from US
Bankruptcy Courts.

Preparing for Supplier Credit Failures
Companies urgently need to prepare for
supplier credit failures that could create a
new nightmare for their supply chain. That
means they must pay as much attention to
evaluating the probability that their sup-
pliers may default as they do to potential
disruptions in their suppliers' operations.

It means they must evaluate the potential
impact of a supplier default on their cash
flow. And it means they must scrutinize
suppliers on a much more holistic basis,
reflecting the fact that a company's opera-
tions, finances, and the quality of its man-
agement are linked.

To achieve this, companies should develop
their own predictive credit analysis frame-
works. They can no longer rely solely on
credit ratings prepared by credit rating
agencies. Instead, businesses need tools
that will help them anticipate future prob-
lems in a supplier related to the deteriora-
tion of both the supplier's finances and
operations.

Developing Predictive Analytics

Designing forward-looking supplier risk
analytics that can forecast suppliers' credit
problems in advance isn't easy. Many com-
panies still struggle to identify the touch-
points that enable them to shrink or expand
their supply chains without putting their
own businesses in jeopardy from an opera-
tional perspective. One reason for this is
that efforts to improve and quantify the
risks in their supply chains are conducted
in silos. As a result, they usually fall short of
a thorough view of the entire supply chain.

US Non-Investment Grade Defaults by Type in 2010

Par Value ($Millions) Percent

Distressed Exchange 725.4 41.6
Chapter 11 Filing 668.4 38.3
Missed Payment 350.0 20.1
Total 1,743.8 100.0

Source: Fitch US High Yield Default Index.





Adding to the challenge is the increasing
complexity of supply chains, as companies
purchase more products and services from
firms located in lower-cost countries. In
these locations, the credit of many com-
panies is often not rated. Financial data is
also often less reliable.

And yet, it has never been more important
for companies to understand their suppli-
ers' financial vulnerabilities. The aftermath
of a supplier bankruptcy can be devastat-
ing. For example, our research shows that
when an auto parts supplier goes bankrupt,
its parts prices can jump up by 10 to 15
percent.

The ultimate price tag of a supplier bank-
ruptcy goes far beyond the direct cost of a

business disruption in large part because
supply chain management is now viewed
as a company's core competency. A supply
chain failure can easily prompt customers
to take their business elsewhere. Investors
also punish supply chain failures dispro-
portionately. Indeed, the impact of a supply
chain breakdown on a company’s market
valuation can eclipse all possible cost sav-
ings achieved from leaner chains.

Far too often the additional costs driven

by dealing with a financially weak supplier
are underestimated. That's in part because
the metrics companies use to evaluate the
impact of a supplier failure are often too
simplistic. Companies often fail to take into
account that the more they push out to
potentially less secure suppliers, the more

The Other Weak Link: Customer Credit

A prolonged recession has weakened the balance
sheets of not only suppliers, but also customers. As

a result, companies are running an increasing risk of
being squeezed from both ends of their supply chains.

Companies are extending longer payment terms to cus-
tomers. At the same time, they are assuming greater
inventory costs to cope with weaker suppliers. In the
process, their working capital is becoming strained.

Consider it the curse of recovering from a prolonged
global recession. To ramp up their businesses, many
companies have started to sell more to less creditwor-
thy customers than they did before the global financial
crisis. At the same time, their existing customers’ finan-
cial strength has declined.

The trouble with this is that a cash-strapped customer
can often have an even larger impact on a company's
results than a weakened supplier. After a supplier went

bankrupt, one global manufacturing company quickly
began to examine the financial strength of its entire
supplier network only to discover that the company’s
ability to forecast customer demand accurately was
equally important to optimizing its supply chain.

As customer credit weakens, the volatility in supply
chains will rise in part because some customers will try
to change the pricing in their contracts. For example,
Chinese steel mills have been trying to pay foreign
mining giants for iron ore on a more frequent basis
ever since they reneged on quarterly contracts when
spot ore prices tumbled in 2008.

So-called customer "soft defaults" will also become
more common. Already, many customers are delay-
ing their payments, instead of declaring a default or
ending a contract. In the meantime, these customers
are asking companies to extend them credit to pay
for their products until they finally go bankrupt—and
leave the company holding the bag.





Nearly Six Times As Many Fitch-Rated Companies Were Downgraded than Upgraded in 2009

Fitch Global Corporate Finance Rating Actions by Sector—2009*

Upgrades

% of % of
Sector No. Sector Ratings No. Sector Ratings
Banking & Finance 356 31.6 48 4.3
Industrials 235 23.2 67 6.6
Power & Gas 22 8.9 7 2.8
Insurance 74 39.2 0 0.0
All 687 26.7 122 4.7

*Compares beginning-of-year rating to end-of-year rating, does not count multiple rating actions throughout the year.
Note: Rating changes defined at the modifier level, making a distinction between +/-.

Source: Fitch

Fitch Global Corporate Finance Rating Actions by Region—2009*

Upgrades

% of % of
Region No. Sector Ratings No. Sector Ratings
Asia/Pacific 60 18.5 26 8.0
Europe 223 30.9 39 54
L. Am. & Caribbean 31 16.7 11 5.9
Middle East & Africa 23 23.2 0 0.0
North America 350 28.2 46 3.7
All 687 26.7 122 4.7

*Compares beginning-of-year rating to end-of-year rating, does not count multiple rating actions throughout the year.
Note: Rating changes defined at the modifier level, making a distinction between +/-.

Source: Fitch

they are often obliged to use their own bal-
ance sheets to support suppliers. Many
also miss the fact that they are just one

of a supplier's many customers. If a major
customer also defaults, the company could
suffer losses across the entire spectrum of
its supply chain.

Credit Rating Agencies in Flux

Further underscoring the need for com-
panies to conduct their own evaluations
of financial weaknesses in supply chains

is the fact that credit rating agency busi-
ness models are also changing. The recent
passage of new financial legislation in the
US has made rating agencies more liable
for the quality of their rating decisions. As
a result, some credit rating agencies are
starting to limit how their ratings can be
used. In July, some dominant credit rating
agencies refused to let bond issuers use
their ratings in documentation for new
bond sales, according to a Wall Street Journal
report.





Improving Supply Chain Management
Metrics

The first critical step in managing the
increasingly strained financials of suppliers
is for companies to acknowledge that credit
has become a dominant driver of perfor-
mance. Typically, companies select suppli-
ers primarily based on their operational
capabilities. But in today's deteriorating
credit environment, a supplier’s operations
and finances need to be given equal weight.

Next, companies should reexamine

their supply chain management metrics.
Companies should evaluate the impact of a
supplier default on their cash flow. Instead,
most only examine the potential impact

of a supplier's default based on how much
they are spending on its products and ser-
vices.

Start with the impact of replacing a sup-
plier's contract on a company's results. Ask
yourself: How difficult will it be to replace
a supplier if the company defaults? How
tough will it be to find a customer to take
the place of one that can no longer afford
my products or services? And what will
happen to my company's cash flow during
this search?

Look Beyond Financial Ratios

In order to enhance their credit risk man-
agement capabilities, companies need

to develop predictive tools. This involves
assembling a list of variables that could
force a supplier or customer to default.
We believe that companies must look far
beyond simple financial ratios to span
both a company's operations and finances.

Why Your Exposure to a Supplier Default May Be Higher than You Think

When companies estimate their exposure to the poten-
tial default of a supplier, they often only evaluate

how the loss of the supplier will directly affect their
business. To understand the full potential impact of a
bankruptcy, companies need to consider how a default
will impact the remaining market participants as well.

For example, one energy market maker currently esti-
mates that the direct and follow-on impacts of bank-
ruptcies of the suppliers in its sector are only a fraction
of its total exposure. At first, this firm only examined
the replacement cost of the energy that would no
longer be directly provided by the failed supplier. That
replacement cost is based on a significant increase in
spot prices, driven by a short-term shortage.

But many of these large suppliers use bilateral con-
tracts, in addition to the market maker, to sell energy.
If the supplier defaults, those bilateral customers will
immediately begin sourcing energy from the spot mar-
ket, using the market maker. As a result, the volume of
energy to be replaced could be 20 times more than the
direct volume.

Worse, the combination of the increased volumes mov-
ing through the spot market and higher prices from
reduced supply creates potential credit exposures in
excess of $100 million for this firm.

More robust diagnostics are crucial in developing a
more realistic picture of what could actually happen
if a supplier defaults—and in enabling a company to
avoid that outcome.





Developing Predictive Capabilities

Variables

Operational Average lead times
% on-time delivery
% order fulfillment
Reject rates

Unit costs

Financial Debt to equity ratio
Debt service coverage
Liquidity

Turnover

Profitability

Judgemental Management competence
Quality of relationship
Ownership structure

Press coverage

Reliability

Credit rating/default } Financial default

Supply breakdown } Physical supply breakdown

The challenge is in determing which available data items have real “predictive power”

After all, a company's financial strength is
dependent in large part on its operations.
No company will remain financially sound
for long if operational measures, like the

percentage of orders filled, begin to decline.

Companies should also consider qualita-
tive factors. A management team with a
history of sound judgement may be more
likely to chart a successful course through
today's troubled economic environment. To
decipher whether the management team
of a customer or supplier is up to this chal-
lenge, companies should examine every-
thing from their ownership structure to
their recent press coverage.

External risks must be examined. Besides
common risks like exchange rate volatility

or political interference, companies should
consider large liabilities related to pensions
and the environment. They can quickly
reverse a company's fortunes. So can
events like strikes, terrorist attacks, corpo-
rate fraud, or so-called acts of God like an
earthquake or a plane crash.

Once companies have surveyed the full
range of potential default factors, they need
to determine which of these variables will
be the most useful in predicting supplier
and customer defaults and then assign
appropriate weightings to them. That’s
where an analytical tool becomes critical.

Applying statistical methods to determine
the combination of operational, financial
and more subjective factors will do more





than explain past disruptions. As new data
becomes available, a model can be rerun to
assess whether particular risks are increas-
ing, and corrective management action can
be taken before the problem materializes.

Complexity Equals Opportunity

Making the potential impact of suppli-

ers' deteriorating credit a higher priority

in supply chain management adds a level
of complexity to an already complicated
process. However, the very complexity signi-
fies the magnitude of the opportunity. There
are nearly limitless places for problems to
spring up in supply chains. Companies that
identify the full range of default factors—
essentially becoming their own credit rating
agency—will have a competitive advantage

over rivals who lack this level of sophistica-
tion.

Today, many companies are embarking on
very costly measures to reduce the chance
of a supply chain disruption. They are build-
ing up inventory and even purchasing their
own sources of materials.

We believe conducting more thorough supply
chain diagnostics—ones that incorporate the
financial vulnerabilities of suppliers—is more
cost-effective. The opportunity to match,

or even surpass, the impact of such initia-
tives on a company's bottom line should

be well worth this manageable investment.
Developing such frameworks will enable
companies to avoid supplier defaults not
only today, but also in the future. <

Oliver Wyman and the Association for Financial Professionals—The Financial Insights Series

The New Weakest Link in Your Supply Chain: Supplier Credit is the first of a series of papers by international
management consulting firm Oliver Wyman and the Association of Financial Professionals that will address critical
issues for finance professionals. The objective of these papers is to present ideas for consideration by corporate
finance professionals as well as to stimulate discussion and feedback to Oliver Wyman and AFP through a number
of mechanisms, including interactive roundtables, presentations at professional events, surveys, webinars, and per-

sonal interviews.

Through this process, Oliver Wyman and AFP will gather practical, actionable information on these topics from a
diverse cross-section of financial leaders in their organizations. This will enable Oliver Wyman and AFP to deliver
actionable in-practice guides to managing companies’ key financial challenges.

Oliver Wyman and AFP welcome your thoughts on the ideas presented in this paper. If you would like to provide
feedback, or be alerted when we schedule events or other activities for corporate finance professionals, please
contact Hans-Kristian Bryn or Michael Denton of Oliver Wyman. At the AFP, please contact Brian T. Kalish.
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Oliver Wyman is an international management consulting firm that combines deep industry knowledge with
specialized expertise in strategy, operations, risk management, organizational transformation, and leadership
development. Its corporate risk practice works closely with leading organizations to effectively manage risk,
enabling them to make risk-adjusted strategy, investment, and capital allocation decisions that improve per-
formance and optimize value creation.

The Association for Financial Professionals (AFP), headquartered outside Washington, D.C., serves a network
of more than 16,000 members with news, economic research and data, treasury certification programs, net-
working events, financial analytical tools, training, and public policy representation to legislators and regula-
tors. AFP is the daily resource for the finance profession.

For more information, please contact:

Hans-Kristian Bryn, Partner, Corporate Risk, Oliver Wyman

3?’ 44.(0)7711.898.468, hans-kristian.bryn@oliverwyman.com

%f Hans-Kristian Bryn has been with Oliver Wyman since 2005 and has over 15 years consulting ex-
perience in the risk management field. His area of focus is the delivery of enhanced shareholder
value through improved risk/return based decision-making in areas such as risk-adjusted plan-
ning, portfolio management, commodity hedging, and supply-chain risk management.

Michael J. Denton, Partner, Corporate Risk, Oliver Wyman
. +1.646.364.8423 michael.denton@oliverwyman.com

*. Michael J. Denton, PhD, is a New York based Partner in Oliver Wyman'’s Corporate Risk practice,

| with specialized experience in energy, agriculture, and the commodities risk and trading sector.
As a practitioner and as a consultant, he has worked extensively in market risk modeling, portfo-
lio dynamics, and risk-based decision frameworks. Recent projects have focused on due diligence
evaluations, competitive contracting, and counterparty credit risk mitigation.

Brian T. Kalish, Director, Finance Practice Lead
+1.301.961.6564 bkalish@afponline.org

Brian T. Kalish is the Director and Finance Practice Lead of The Association of Financial Profes-
sionals. He is responsible for the Finance Practice which includes Corporate Finance, Risk Man-
agement, Capital Markets, Investor Relations, Financial Planning & Analysis, Accounting and
Financial Reporting. He joined AFP in 2008.

www.oliverwyman.com
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It is challenging to strike the right balance between risk and return
in competing tenders to account for the likelihood of financial
default or delivery failure. Far too often the costs of dealing with an
inexperienced or financially weak supplier are underestimated.

In this context, it is critical to have a framework for identifying both
the physical and financial vulnerabilities of the supply chain. The
frameworks should be supported by customized counterparty credit
risk and loss distribution models to detect potential financial risks. The
models apply statistical methods to determine the combination of
operational, financial and more subjective factors (for example, the
track record of the supplier’s management team) to indicate potential
supplier defaults and break-downs in the supply chain. The treasury
group can take a lead role in developing such a framework for the
organization. Working in collaboration with other functions, the
treasury can lead the examination of supplier profiles to protect the
company and help manage cash flow and payments.

Customized models used to evaluate the counterparty risk associated
with suppliers are similar to the models used by banks and rating
agencies in evaluating the credit risk on loans or bond issues. As such,
the probability of default represents a critical input to counterparty
credit risk and loss distribution models. However, evaluating the
creditworthiness of suppliers requires information and analyses
that are distinctly different from those utilized by rating agencies as
illustrated below.

Exhibit 1: Counterparty Credit Evaluation Needs Compared to Rating
Agency Information

Counterparty Credit - .
Evaluation Needs Rating Agency Information

Absolute probability of default information
Probability to calculate absolute cost impacts
of Default
Information

Provides relative credit rating information

Incorporation of systemic risk into
creditworthiness evaluation

Demonstrated inability
to forecast systemic risk

Short term accuracy of
ratings (60-100 days)

Timing Early warning information

Indication of default probability
over defined time horizon

Uses through-the-cycle methodology,
for a long-term view of default risk

Slow to downgrade to avoid procyclical
effects and erosion of reputation

Indicates risk over multiple horizons,
rather than a single, defined horizon

Full understanding and confidence

Confidence in the ratings methodology

Investigations have revealed material
weaknesses in agency methodologies

Source: Oliver Wyman
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Overall, agency ratings have significant limitations in supporting
supplier creditworthiness monitoring. As a result, companies are
increasingly developing their own internal credit rating capabilities.
Predictive analytics and customized rating tools are crucial to
developing a more realistic picture and plan of action to anticipate,
manage and where possible avoid supplier defaults.

Best practice risk rating tools incorporate both financial and
qualitative factors. However, developing an effective model is
challenging due to the size and complexity of global supply chains
including an increase in offshore outsourcing and a growing number
of unrated suppliers, often in low cost countries, with less reliable
financial data.

The Scale of the Challenge

Oliver Wyman recently assisted a global manufacturer assess its
supply chain risks and associated drivers including supplier default.
The analysis framework had to encompass:

m  Over 1000 suppliers in the global supply base

m  Many suppliers were unlisted/unrated entities that deliver to a
large proportion of the production and hence revenue generation

m Large number of single source suppliers existed

m  Many-to-many relationship between suppliers and
internal products

m Both physical and financial supplier risks needed to be considered

m Default correlations also had be considered — coincidence of defaults
by multiple counter-parties in the portfolio, driven by common
business risk factors (e.g. geography, industry, business model)

There are many factors to consider in developing a counterparty credit
risk and loss distribution model. Given the scale of modern supply
chains and the difficulties in developing metrics and assigning proper
weighting, it has proven beneficial to start with a pilot project with a
sub-section of suppliers.

The pilot can help to validate the metrics, the weightings and the
model. The result of the initial analysis can also be used to develop
internal support for a revised supply chain risk assessment approach
and application of the model to the broader supplier portfolio.

Copyright © 2011 Oliver Wyman



Exhibit 2: Pilot Project for a Counterparty Credit Risk Model: Key Steps

Key Steps in Pilot Project

1. Identify most 2. Re-examine current 3. Convert observed . Evaluate scope for
critical suppliers supplier metrics metrics into default incorporating credit
probabilities and ratings into wider

estimate potential supply-chain risk
losses evaluation and
metrics

Source: Oliver Wyman

Step 1: Identify Most Critical Suppliers

Key decision: Selecting filter to determine critical suppliers
Key output: A sub-set of supplier portfolio to assess

The first step is to select a sub-set of suppliers for the pilot project.
Many companies may consider suppliers with which the company has
the highest annual purchasing spend as part of the initial sub-group.
However, high dollar spend is not always the best indicator of supplier
risk. It may be more effective to select the sub-group based on
whether the company has faced supplier performance problems, or
based on the uniqueness of the input, or where the company relies on
single sourcing or few suppliers.

The treasury group should work closely with other functions to
determine the key filters in selecting the group of suppliers for the
initial assessment. Functions such as sales/marketing, procurement
and key operational or project managers can help consider other factors
such as:

= Potential impact of loss of supplier on company’s ability to
complete key projects or produce goods

s Difficulty to replace a supplier if company defaults

= Time and cost required to replace a key supplier and the impact
on corporate cash flow during this search (increased costs,
reduced revenue)

= Customer reaction to delays, quality changes, or temporary stock outs

Based on this multi-filtered approach, approximately 10-15 suppliers can
be selected for the pilot analysis.
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Step 2: Re-Examine Current Supplier Metrics

Key decision: Selecting supplier metrics and data sources
Key output:  5-12 qualitative and quantitative supplier metrics

In parallel with selecting the suppliers to include in the initial
analysis, the company can begin to develop supplier metrics that
will form the base of the credit risk analysis. Both quantitative and
qualitative metrics are essential, as qualitative metrics can indicate
latent problems that may not surface with solely quantitative
indicators. There are two primary inter-related challenges associated
with supplier metrics: selecting the effective metrics; and secondly,
determining the information source for metrics.

Typical credit models will utilize 5-12 quantitative factors and a similar
number of qualitative metrics. Individual circumstances will dictate the

final structure, but the most important issue is to identify measures
with good explanatory power, and to calibrate the resulting model
appropriately. Samples of quantitative and qualitative metrics are

shown below.

Quantitative Metrics Qualitative Metrics

Total assets

Net income/assets

Net income growth
Interest coverage ratio
Cash/assets

Sales growth
Liabilities/assets

Retained earnings/assets

Changes in terms of credit

Delayed or incomplete order fulfillment
Negative press coverage

History of relationship

Quality of balance sheet

Business model

Management turnover

Timeliness of reporting
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Information sources for both quantitative and qualitative metrics can
be internal and external to the organization.

A key consideration is the completeness of the data across multiple
suppliers and also the stability and frequency of the data source. Put
differently, can the data source provide consistent data repeatedly
in the necessary time frames and frequency (monthly, quarterly,
annually, etc.)?

The data source and consistency challenge is particularly difficult with
the increased geographical and organizational distance in many global
supply chains. Many companies have developed a greater reliance

on suppliers in low-cost countries that are unfamiliar to senior
management and where critical components are sourced through

a limited supplier panel. In most cases the track record of business
partners is limited, and accurate data on their financial strength is not
readily available.

In this instance, companies can turn to sources such as local business
associations, trade groups, better business bureaus and the like.

Quantitative Metrics Qualitative Metrics

Sales team insights/industry

Credit ratings (where available) networks/project managers, etc.

Internet searches/ public Internet searches/public
information searches information searches
Accounts Receivables/Payables —

especially where have reciprocal Supplier documents
supplier/vendor relationship

Supplier site visits Quality of balance sheet

Supplier interviews or
questionnaires
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Factoring in Other “Red Flags”

Many qualitative indicators can serve as “red flags” suggesting

a supplier’s developing financial problems. Some of these can be
captured in a model (e.g. changes in terms of credit or changes in
payment terms (shortening/ lengthening). Others cannot be easily
captured but are important to consider. Roundtables convened by
the AFP and Oliver Wyman with treasurers in New York and Chicago
noted that the following issues should be monitored:

m Offers of changes in payment terms, e.g. pre-payments
m Request to make payments in different currency

m Changes in banks

m Delays in returning calls/decreasing communications

m Delays in payments
m Reducing inventory
A regular, ongoing dialogue with a cross-functional team focused

on the strength and risk-resilience of the supply chain can help the
company identify and monitor these red flags.

3. Convert Observed Metrics into Default
Probabilities and Estimate Potential Losses

Key decision: Selecting weightings
Key output: Rating and loss estimates

The set of chosen metrics is then used to determine the calculation of
default probabilities and the estimate of potential losses should the
supplier default.

Exhibit 3: Estimating Default Probabilities

Supplier Credit Rating Tool - lllustrative

Quantitative Factors

Parameters

Total assets

Net income/assets

Net income growth
Interest coverage ratio
Quick ratio
Cash/assets
Inventories/cogs

Sales growth
Liabilities/assets

Retained earnings/assets

Qualitative Factors

Parameters

Quality of balance sheet

Business model — Cash flow

Business model — Consistency
Business model - Stability of earnings
Business model — Market position
Management experience/performance 17%

Management turnover

Timeliness of reporting
Quality and accuracy of reporting

History of relationship

Weight
14%
9%
7%
0y
o Quantitative = Secondary
12% score qualitative
12% factors
12%
12:? 60% Warning
0 Module signals and PD Risk
integration gu_arant(_ee rating
Weight 20% considerations
10% °
12%
9% Qualitative ® Red flags
Pl score = Negative

4% operational indices
14%
6%
6%
17%

= General warning
signals

Source: Oliver Wyman
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The calculation of default probabilities is normally a deceptively
simple process - in that the mathematics of the process is relatively
simple. The primary challenge is selecting the indicator and
determining weightings. Prior to the calculation, each indicator’s range
of responses is “bucketed” on a standard scale so that the factors

can be combined in a meaningful way. Indicator weightings are also
established to properly balance the impact of each factor on the
overall credit rating. The process of constructing and calibrating the
scoring model focuses on adjusting these buckets and weights in such
a way that the resulting scoring model is highly effective.

Ideally, a substantial history of firm performance can be used to
provide statistical underpinning of this process. Where historical data
is not available, approximate “broad brush” indicators may need to be
used based on general rules. For example, where data is not possible,
the supplier may be rated at BBB- as a default. Alternatively, average
defaults for that category of suppliers can be used.

A simple model with sample indicators and weightings can be found
at...[LINK]. The structure of an internal credit scoring model is shown
on the tab labeled “Scoring Model Structure”. This example uses only
six factors, three quantitative and three qualitative, for expository
purposes but makes very explicit how the bucketing and weighting
function to produce an internal credit score. In an actual pilot model,
one would expect to see numerous factors and weights as shown in
Exhibit 3.

After generating internal default probabilities (or using the default
probabilities associated with the agency rating for externally rated
suppliers) the next step is to estimate the impact of a default. These
two results can then be combined to examine potential annual losses
or loss distributions for the firm. Default impacts must consider a
number of critical issues that are unique to each firm’s supply chain.
For each supplier these would include:

Default Impact Factors:

= Annual spend

= Frequency of ordering and invoicing

= Payment terms allowed

= Inventory of material on hand

= Inventory of finished goods

= Time required to replace the supplier

= Cost increase incurred in replacing the supplier

m Customer impacts of a stockout
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A second workbook tab, (“Impact and Loss Likelihood)” in the sample
spread sheet shows how the default impact could be estimated.
Although this example calculation is at a fairly high level, it

could be used to compare the relative risk associated with two or
more suppliers.

The analysis of estimated losses provides insights on the impact of
potential supplier default on the organization, including the levels
of potential cost or loss, and their likelihoods. This in turn helps
management determine and quantify their risk tolerances (the level
of supplier credit risk that the company can willingly bear).

The results of the analysis can be presented to management in various
formats such as a supply-chain risk “heat map” illustrated below.

Exhibit 4: Supplier Credit Risk Portfolio - lllustrative

Net annual earnings impact $MM
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m
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OLA—‘—. = 2 ([ ]
0 10 20 30 40 50 60

Annual purchasing spend (£EMM)
M High risk (>10%) ® Medium risk (1-10%) A Low risk (<1%)

Legend: Annual probability of financial default

Source: Oliver Wyman
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Credit risk limits
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4. Evaluate Scope for Incorporating Credit
Ratings into Wider Supply-Chain Risk
Evaluation and Metrics

Key decision: Define scope of supply chain analysis
Key output: Supply chain risk management strategy

Drawing on the analysis, the company can develop improved risk
oversight and monitoring of existing suppliers including using the
credit ratings to inform audit programs.

Having determined the key supplier metrics and data sources for
these, the company should incorporate this into their supplier
database or create one if required. The supplier database should be
kept up to date using both external research/supplier information
gathering as well as information from regular supplier interactions
(e.g. supplier visits, audits etc). The population of the supplier
database will ensure that the firm develops better data to do time-
series analysis on key metrics to feed the loss prediction models.

Companies may also decide to initiate one or more credit risk
management options. Each of these needs to be evaluated from a
cost-benefit perspective.

Exhibit 5: Counterparty Credit Risk Management Options

= Establish purchasing limits depending on internal scoring of supplier

= Trigger mitigation measures, reallocate among existing or introduce alternative
supplier(s) if approaching limits

= Uncorrelated exposures in your portfolio reduce total risk

= Select suppliers from less correlated industries and/or geographies (i.e. avoid
“one stop shop”)

= “Self insurance”
— Build provisions for expected loss or increase in COGS and include in pricing
— Hold capital (risk buffer) to survive worst case scenarios

= Actively monitor suppliers and prevent default impacts through proactive
measures to support key suppliers and manage net exposures

= Buy insurance from external providers for supplier defaults and business
interruption (special circumstances)

= Buy and trade derivatives that provide compensation when the supplier(s)
defaults (financially)

Source: Oliver Wyman
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Based on the initial pilot, the company can consider the value and
effectiveness of integrating credit ratings into their broader supply
chain risk evaluation. Enhanced counterparty credit analysis is one
aspect of an overall risk-based approach to analyse supply-chains
and proactively managing supplier risks and strategies. This approach
supports all decision-making relating to supply-chain optimization
and supply-chain strategy development.

Exhibit 6: Supply Chain Risk Management is Key to Supply Chain Optimization

Profit EMM

25,000 = Risk-return-based

23,000 Efficient f f‘m:"e; strategy formulation
21,000 - Make vs. buy

19,000 - Single vs. multi-source
17,000 | - Emerging market

15000 L exposure (e.g. China)
TU3% 4% 5% 6% 7% 8% 9% 10%

Risk (%)

T

= More informed = Risk-informed procurement = Greater transparency and = Risk-based assessment of individual
assessment of = Supplier limit setting fewer un-sighted losses suppliers/mitigation plans
new suppliers = Improved pricing dialogue

AAA
10% ‘5% AA

‘ 20%

30%

BB
15%

BBB
20%

Annual purchasing spend
(EMM)

Source: Oliver Wyman
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Benefits

The approach described in this In Practice Guide provides a methodology
and platform for enhancing the use of internal supplier intelligence
along with external metrics to enable forward-looking supplier

risk management. There are many benefits in adopting this

approach, including:

v’ Awareness of decreasing credit quality amongst suppliers

v' Develop forward-looking supplier risk analysis that can anticipate
supplier problems

v' Recognition that supply-chain risk management can support better
supply-chain strategy formulation

v Management tool for measuring and tracking the development of
risks in the supply-chain

v' Greater awareness of the total level of risk in the corporate supply-chain

v' Framework for assessing supply-chain risks that can be applied
within individual projects, not just at the corporate level

v’ New inputs into the supply-chain strategy formulation process

v' Enhanced dialogue with senior stakeholders regarding the size and
nature of supply-chain risks faced

v/ Ultimately leading to fewer unsighted supply-chain issues
going forward
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This is part of series of papers by international management

consulting firm Oliver Wyman and the Association for Financial
Professionals that address critical issues for finance professionals.

Oliver Wyman and AFP welcome your thoughts on the ideas presented
in this paper. If you would like to provide feedback, or be alerted

when we schedule events or other activities for corporate finance
professionals, please contact one of the individuals listed below.

Oliver Wyman is an international management consulting firm that
combines deep industry knowledge with specialized expertise in
strategy, operations, risk management, organizational transformation,
and leadership development. Its corporate risk practice works closely
with leading organizations to effectively manage risk, enabling them
to make risk-adjusted strategy, investment, and capital allocation
decisions that improve performance and optimize value creation.

The Association for Financial Professionals (AFP), headquartered
outside Washington, D.C., serves a network of more than 16,000
members with news, economic research and data, treasury
certification programs, networking events, financial analytical tools,
training, and public policy representation to legislators and regulators.
AFP is the daily resource for the finance profession.
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