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ArcelorMittal Group
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CST

Global acquisition
Upstream integration

Consolidation Europe
Downstream Integration

Regional leadership Eastern Europe
Increase presence in Asia and Africa

Regional leadership South Am.
Leadership in value added

Leadership  in value added

Capture growth 
and increase presence in growing market

ArcelorMittal: merger in 2006 of the
2 biggest steel companies in the World
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ArcelorMittal Group

• A global steel producer, producing a range of high-quality finished and 
semi-finished carbon steel products (1), long products (2) and stainless
steel products.

• More than 320.000 employees in 60 countries.

• One of the 50 largest corporations of the world.

• Production capacity of 113 million tonnes, which represents about 10% 
of the world's crude steel output.

• An industrial presence in 27 countries across Europe, the Americas, 
Asia and Africa…

• Ranked 38 on 2008 Forbes Global 2000 list of the world's leading 
companies.

* including sheet and plate.
** including bars, rods and structural shapes.
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No 1 in
North America

No 1 in 
South America

No 1 in
Western Europe

No 1 in Eastern
Europe and CIS

No 1 in Africa

Leading position in the most 
attractive markets

Market position and market share estimates by region*

*Source ArcelorMittal estimates based on IISI crude steel production.

23%

77%

24%

76%

26%

74%

47%53%

11%

89%

Number 1 in 5 regions and 4 continents

ArcelorMittal

Other
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Not only leading the steel industry 
but the Metals & Mining sector

* Metal Bulletin.
** Result from the merger between Ansteel and Bensteel.
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More than 3 times larger than next competitor

**
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Steel Process Flow (1/2)

Source: Energy Manager Training (http://www.energymanagertraining.com/iron_steel/flow_steel.htm).
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Steel Process Flow (2/2)

Source: Energy Manager Training (http://www.energymanagertraining.com/iron_steel/flow_steel.htm).
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Risk Management Process



06/05/2008 Palisade User Conference Europe 2008 10

What’s a risk? ArcelorMittal Definitions

• Risk: 

– Possibility that an event will occur and aversely affect the achievement 
of objectives / mission. 

– Probability, not certainty, of suffering a loss and the likelihood that the
threat occurs.

– Risk is the potential for deviation from expected results.

• Risks arise from uncertainty surrounding operational decisions and 
outcomes. An uncertainty becomes a risk when it affects the realization 
of the objectives.
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The Big Question

Top 13 
Risks

34 Group 
Major Risks

Which are the Top 10 Risks for the 
new formed ArcelorMittal Group?
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Risk Management Methodology / Cycle

Assess
Main Risks

Monitor

Identify
Potential Risks

Treat

� �

� �

1. Previous Risk Maps
2. Risk directories
3. Brainstorming

Reporting:
• Risks
• Incidents (future step)

• Impact / 
likelihood Scale

• Qualitative / 
quantitative 
(future step)

• Risk response: Avoid, 
reduce, share, accept

• Action plans linked to 
budget and planning
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24 Sub-segments

6 
Segments

FCA, FCE, Long, 
Stainless, AM3S, 

AACIS

GMB*

~ 240 risks

~ 60 risks 

~ 10 Group Risks
Including risks identified at group level

Board

Risk Mapping: A Bottom-Up Approach

Support 
functions

CTO, Purchasing, 
Treasury, Strategy, CSR, 
Legal, IA, Marketing, HR, 
Communication, IR, IT, 

Controlling

Reputation Risk

* General Management Board.
Drawing adapted from an original presentation by Price Waterhouse Coopers.
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Scope Layer One: 6 Segments

ArcelorMittal Group

Long 
Carbon

Flat 
Carbon 

Americas

Flat 
Carbon 
Europe

Stainless AM3S*
AACIS**, 
Tubes & 
Mining

* ArcelorMittal Steel Solutions and Services.
** Asia, Africa, Commonwealth of Independent States.
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Scope Layer Two: 24 Reporting Units

ArcelorMittal 
Group

Long 
Carbon

Flat Carbon 
Americas

Flat Carbon 
Europe

Flat 
Canada

Flat USA

Flat Mexico

Flat South
America

Flat 
Western
Europe

Flat Eastern
Europe

Long 
Americas

Long 
Europe

Long 
Mexico

Long South
& Central
America

Mining
Asia CIS, 
Balkans, 

Med.

Ukraine

Kazakhstan

Algeria

Morocco

Bosnia

Macedonia

Stainless

Ugine & 
ALZ

Inox Brazil

Tubular 
Products

South 
Africa

Global 
Plates

Wire 
Solutions

AM3S
AACIS, 
Tubes & 
Mining

Long North 
America
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Risk Register Template

• Objectives of the unit

• Critical financial threshold: risk tolerance

• Top 10 major risks:

– Description of the risk

– Risk owner + function

– Risk assessment (probability and impact)

– Risk trend (increasing, decreasing, stable, new risk)

– Commitment to additional mitigation plans (with due date)

• Long term risks
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Risk Matrix 5 x 5 (Impact x Likelihood)

* Defined by each Unit’s Management Committee.

L I K E L I H O O D

1)
 N

eg
lig

ib
le

5: Almost certain: will 
occur several times 

during the Budget 2008

5)
 C

ri
ti

ca
l

4)
 M

aj
o

r
3)

 M
o

d
er

at
e

2)
 M

in
o

r

1: Rare: very unlikely to 
occur during the Budget 

2008

2: Not impossible to 
occur during the Budget 

2008

3: Possible: can be 
expected at least once in 

the Budget 2008

4: Likely to arise once 
during the Budget 2008

30% - 50% 50% - 90% Above 90%10% - 30%

Financial Impact
(mio US$)

M
o

re
 t

h
an

   
  

15
0.

0 
m

io
40

.0
 -

 1
50

.0
 

m
io

10
.0

 -
 4

0.
0 

m
io

I M
 P

 A
 C

 T

3.
0 

- 
10

.0
 m

io
B

el
o

w
 3

.0
 m

io

Below 10%¥> 1505

£ 150> 404

£ 40> 103

£ 10> 32

£ 301

ImaxIMinI Scale

£ 100%> 90%5
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ArcelorMittal Risk Matrix

Risk Critical Threshold*
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Risk Aggregation
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Objective

• Estimate the Cash Flow @ Risk resulting from the combination of the 
all the top risks reported by each unit.

• It aims to:

– Should the risks occur during the year, show what will be the impact 
on the Cash Flow

– Benchmark the Units in terms of risks taken versus profitability

– In a 2nd step, be able to know how the mitigation plans will reduce 
the Cash Flow @ Risk
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Pre-requirements

• Management:

– Transparency & Accountability (full transparency about the expected 
impacts + comprehensive risk register)

• Each unit must:

– define the risk impact threshold for a risk to be considered as critical

– have a financial impact assessed of each risk, in terms of the 
expected loss on the cash flow, in MUSD.

– have the probability of occurrence assessed for each risk, in terms 
of the expected probability, in % (0% to 100%).
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Aggregation Worksheet

Risk Risk Category Risk Domain Pr ImQuanti ImQual i Risk PrMín PrMostl ikel ly PrMáx PrAggregation ImMín ImMostl ikel ly ImMáx
ImAggregatio

n
P x  I

1 0 1 0% 0% 0 0 0

2 0 2 0% 0% 0 0 0

3 0 3 0% 0% 0 0 0

4 0 4 0% 0% 0 0 0

5 0 5 0% 0% 0 0 0

6 0 6 0% 0% 0 0 0

7 0 7 0% 0% 0 0 0

8 0 8 0% 0% 0 0 0

9 0 9 0% 0% 0 0 0

10 0 10 0% 0% 0 0 0

#DIV/0! Aggreg.: #DIV/0! 0

According to the 
ArcelorMittal 

Risk Universe From the Risk Register

Binomial 
Distribution

Pert 
Distribution
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Example for a risk with Im = 3 and Pr = 4

P = RiskBinomial (1, 0.7)I = RiskPert (22.5, 25.0, 27.5)
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Process (1/2)

• Risk Exposure is defined as the result of the product between the 
probability Pr and the impact Im: R = Pr x Im

• The CF@Risk for each risk is calculated by multiplying the financial 
impact on the CF by the probability of occurrence (P x I). The risk 
exposure is equal to the CF@Risk

• The total CF@Risk is the sum of the CF@Risk for each risk.

• As the probability and the impact are assessed within a range of
possible values, the calculation of the risk exposure must reflect this 
variability.
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Aggregation Formulas
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Process (2/2)

• A simulation* is run using 10,000 iterations between the variables 
(Probabilities and Impacts), according to the distributions (Binomial & 
Pert) previously defined.

• The final result shows the chance of having a loss on the next year’s 
projected CF, from the best case scenario (no risks happening during 
the year) to the worst case one (all the risks occurring during the year).

• HOWEVER: The final results do not take in account eventual 
opportunities that could happen during the year, neither eventual 
transfer of some risks to insurance companies, nor the benefit of 
additional mitigation plans which should be executed during the 
year.

• IMPORTANT: This is not a methodology to calculate on Economic 
Capital!

* Latin Hypercube sampling, a sophisticated simulation technique similar to Monte Carlo simulation. 
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Example of Aggregation

ArcelorMittal Group

Flat Carbon Americas

Flat Canada

Flat USA

Flat Mexico

Flat South
America

Top 10 Risks

Top 10 Risks

Top 10 Risks

Top 10 Risks

List of 40 Risks
Identification of correlations
Calculation of CF@Risk

 Distribution for Aggreg.: P x I/S53
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0 60 120 1800 60 120 180

 90% 5%
 0  88.4189 

 Mean=31.92612 

Probability of impact 
on the Segment’s 
Free Cash Flow
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 Distribution for Aggreg.: P x I/S53
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 Mean=31.92612 

Example of Im x Pr Distribution
(Risk Exposure distribution)
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Example of Cash Flow @ Risk Graph
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Deliverables

• Cash Flow @ Risk aggregated by Unit

• Cash Flow @ Risks aggregated by Segment

• Cash Flow @ Risk aggregated by Risk Domain

– Human Resources risks

– Healthy & Safety risks

– Environmental risks

– Production risks

– Foreign Exchange rate risks

– Country risks

– …
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Conclusions
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Conclusions (1/2) 

• Success of using a probabilistic aggregation model:

– full dependency of the initial assumptions (probability and impact).

– Probability: sometimes, use of Triangular Distribution (best option 
for expert opinion, due to their intuitive parameters).

– Impact: necessity of defining guidelines in how to assess some 
risks, to have consistency around the ArcelorMittal Group.

• Software @Risk: essential tool in an Enterprise Risk 
Management process.
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Conclusions (2/2) 

• This approach allows ArcelorMittal not only to identify it’s major 
risks, but also measure the possible impacts on their Budget 
Free Cash Flow.

• Assessment updated in a Quarterly basis: enabling us to know 
how the mitigation actions are effectively reducing the Cash flow 
@ Risk.

Dynamic process:

(1) Identify new risks;

(2) Mitigate them;

(3) Anticipate possible issues.

Facilitate the 
decision making 

process
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Q&A
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Annexes
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ArcelorMittal Risk Universe

Business 
risk

Operational 
risk

Financial 
risk

Strategic 
risk

Management 
risk

Operations 
risk

Legal 
risk

Political 
risk

Market 
risk

Liquidity 
risk

Credit 
risk

Industry
Market: 

Competitors

Market: 
Products

Alignment

Market: 
Customers

Information 
for decision 

making

Image

R&D

Employee 
Relations

HR

Organization 
Structure

Empowerment 

Information 
for Decision 

Making Distribution

Ethics

Information 
for Decision 

Making

Production

Health & 
Safety

Property  

EnvironmentalOutsourcing 

Sales 
Process

Sourcing

Customer 
Satisfaction

Supply 
Chain

IT 
Systems Information 

Security

Product 
Liability

Contract

General 
Liability

Intellectual 
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Insurance

Taxation 

War

Security

Natural 
Disaster

Macro 
Trend

Institutional

Fiscal/ 
Monetary 

Policy 
Country / 

Area

Legal/ 
Regulatory

Funding

Cash & 
Reserves 

Management

Pension 
Fund

Interest 
Rate Financial 

Instrument 

Forex

Settlement

Commodity 
Price

Counterparty

Equity 

Business 
Relations 

Control & 
Supervision

Stakeholder 
satisfaction

Project 
Management

Political 
risk
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Probabilistic Distribution of the Likelihood

• Use of Binomial distribution*

• n = 1 (which allow only two 
possible outcomes, 0 or 1)

• p = middle of the range or a 
better guess (%) agreed with 
management 

• Possibility of defining correlations 
(0, 1, -1) between the likelihood 
of the risks reported

• This distribution is used to model 
the occurrence or not of an 
event, and to transform registers 
of risks into simulation models in 
order to aggregate the risks.

* The most important modelling application is when n=1, so that there are two possible outcomes 
(0 or 1), where the 1 has a specified probability p, and the 0 has probability 1-p.
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Probabilistic Distribution of the Impact

• Use of PERT distribution*

• Minimum value = 90% of the 
most likely value

• Most likely value = middle of 
the range or a better guess 
(mio US$) discussed with 
management.

• Maximum value = 110% of 
the most likely value

* This distribution has the same intuitive parameters as the Triangular, but with less weight to tails and more emphasis on mode.
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Consensus on the Likelihood

• Use of Triangular 
distribution*

• Minimum value = lowest 
probability guess

• Most likely value = 
consensus between the 
specialists

• Maximum value = 
highest probability guess

* This distribution is used extensively for expert opinion, due to their intuitive parameters.
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Why Latin Hypercube Sampling? 

• Monte Carlo Simulation:

– It’s a stochastic technique: that means it is based on the use of random 
numbers and probability statistics to investigate problems.

– Also known as Simple Random Sampling

– Strictly speaking, a "Monte Carlo" experiment is the use of random numbers 
to examine some problem

• Latin Hypercube Sampling:

– Alternative to the Monte Carlo simulation

– Provides results with lower variance

– Assures that each part of a probability distribution will be in the sample –
faster convergence of the sample to the represented distribution, compared 
to the Monte Carlo simulation


