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Poll

▪Would you have taken the same decision?
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Global Risk report 2020 
World economic forum
Publication date: 15 January 2020

9th in terms 
of impact

October 5 & 7, 2021 5



Global Risk report 2019 
World economic forum
Publication date: 15 January 2019

10th in terms 
of impact
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Global Risk report 2018 
World economic forum
Publication date: 17 January 2018 10th in terms 

of impact
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What is the Risk Management maturity in your company?

Risk management built in 
decision making

Risk Aware company 
culture

Risk management used to 
gain competitive 
advantage

Risk management 
embedded in all 
processes

Level 4

Formalized Risk 
Management processes

Risk Management 
consistently applied 
throughout organization

Involvement of senior 
management

Benefits are understood

Level 3

Rudimentary process, not 
always implemented

Focus on compliance

Risk management 
performed by specialists 
in silo’s and not 
necessarily 
communicated

Level 2

Limited or no formal risk 
management

Limited or no learning 
from events

Only performed “ad hoc”

Level 1
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Purpose, Context and Definitions
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Definitions
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ISO 31000: Risk Management - Guidelines

Risk: effect of uncertainty on objectives

Effect: deviation from the

expected

Risk Management: Coordinated activities to direct and control an organization with 

regard to risk

Opportunity 

(Positive Risk)

Threat or Risk

(Negative Risk)
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Why Risk Management?
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Risk 
management

Poll



Why Risk Management?
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Risk 
management

Take good 
decisions

Preserve 
reputation

Improve 
communi-

cation

Trigger 
action 
taking

Evaluate 
cost of 

treatment 
measures 
& residual 

risk

Reduce 
failure 
costs

Remain 
within risk 
appetite



Project Risk Management
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The PMBOK’s 10 Knowledge areas by the Project Management Institute



ISO 31000: Risk Management - Guidelines
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Project Risk Management
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Risk Management Process
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Risk Management Process

▪ Who are the stakeholders?

▪ What are their interests and objectives?

▪ What is the scope?

▪ What do we want to reach with the risk management?
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Scope, Context, Criteria



Risk Management Process
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Risk Identification

Risk Management Process
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Ground Conditions



▪ Process of finding, recognizing and describing the risk

▪ Because of cause X, it may that risk Y occurs, and have an impact Z

on the objectives

▪ Example:
▪ Cause: We are contractually responsible to treat polluted soil at a fixed price. The site hosted 

industrial activity in the past. A non-exhaustive soil survey was shared by the client.

▪ Risk: Encounter more or other soil pollution than budgeted and planned.

▪ Consequence: Cost & Time for additional soil treatment. Hazard for workers.
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Risk Identification

Cause Event Consequences

Risk Management Process
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▪ How risks can be identified:

▪ General brainstorming session with tender/project team

▪ Checklist(s) used as support for risk identification 

▪ Interviews with specialists

▪ Lessons learned from past projects

▪ …
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Risk Identification

Risk Management Process
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Risk Management Process
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▪ Purpose: Prioritize the risks 

➔ High risks deserve more attention

▪ Several risk analysis methods exist:

▪ Qualitative risk analysis

▪ Quantitative risk analysis
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Risk Analysis

Risk Management Process
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▪ The risks are analysed on their likelihood of occurring

and possible impact in case of occurrence:

▪ Typical impact types :

▪ Economic

▪ Time

▪ Quality & Conformity

▪ Health & Safety

▪ Reputation

▪ …
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Qualitative Analysis

➔ Level of Risk = Combination of Likelihood and Impact

Risk Management Process
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▪ Likelihood Criteria example:
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Qualitative Analysis

Risk Management Process
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Source: https://www.coso.org/Documents/COSO-ERM-Risk-Assessment-in-Practice-Thought-Paper-October-2012.pdf

https://www.coso.org/Documents/COSO-ERM-Risk-Assessment-in-Practice-Thought-Paper-October-2012.pdf


▪ Impact Criteria example:
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Qualitative Analysis

Risk Management Process
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Source: https://www.coso.org/Documents/COSO-ERM-Risk-

Assessment-in-Practice-Thought-Paper-October-2012.pdf

https://www.coso.org/Documents/COSO-ERM-Risk-Assessment-in-Practice-Thought-Paper-October-2012.pdf
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Qualitative Analysis - Evaluation

Insignificant Minor Moderate Major Huge

1 2 3 4 5

Almost Certain 5 5 10 15 20 25

Likely 4 4 8 12 19 20

Possible 3 3 7 11 15 18

Unlikely 2 2 6 8 10 17

Rare 1 1 2 4 8 16

Risk Matrix 

Scoring

Impact

Li
k

e
lih

o
o

d

Insignificant Minor Moderate Major Huge

1 2 3 4 5

Almost Certain 5

Likely 4

Possible 3

Unlikely 2

Rare 1

Risk Matrix 

Scoring

Impact

Li
k

e
lih

o
o

d
Risk Management Process
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Insignificant Minor Moderate Major Huge

1 2 3 4 5

Almost Certain 5

Likely 4

Possible 3

Unlikely 2

Rare 1

Risk Matrix 

Scoring

Impact

Li
k

e
lih

o
o

d
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Qualitative Analysis - Evaluation

Risk Management Process

Soil 

pollution

28
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▪ Purpose: 

▪ Prioritize the risks 

➔ High risks deserve more attention

▪ Numerically analyse the effect of the risks

▪ To calculate the risk budget or time contingency

▪ To track the evolution of the risk exposure throughout the project
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Quantitative Analysis

Risk Management Process
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▪ Several techniques / tools:
▪ Three Point Estimate / Scenario analysis – a technique that uses the optimistic, most 

likely, and pessimistic values to determine the best estimate.

▪ Decision Tree Analysis – a diagram that shows the implications of choosing one or 

other alternatives.

▪ Expected Monetary Value (EMV) – a method used to establish the contingency 

reserves for a project budget and schedule.

▪ Monte Carlo Analysis – a technique that uses probability and optimistic, most likely, 

and pessimistic estimates to determine the total project cost and project completion 

dates. For example, we could estimate the probability of completing a project at a cost of 

$20M. Or what is a company wanted to have an 80% probability of achieving its cost 

objectives. What is the cost to achieve 80%?

▪ Sensitivity Analysis – a technique used to determine which risks have the greatest 

impact on a project.

▪ …
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Quantitative Analysis

Risk Management Process
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▪ Expected Monetary Value
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Quantitative Analysis

Risk Management Process

31

Risk Probability Cost Impact EMV

Risk 1 15% €  75 000 € 11 250

Risk 2 30% €150 000 € 45 000

Opportunity 3 25% € -55 000 €-13 750

Total EMV € 42 500

x =



▪ Monte Carlo analysis
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Quantitative Cost Risk Analysis

Risk Management Process
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Risk Probability
Optimistic 

Cost Impact

Most likely 

Cost Impact

Pessimistic 

Cost Impact

Risk 1 15% €  50 000 €   75 000 € 150 000

Risk 2 50% €           0 € 150 000 € 600 000

Risk 3 25% €    5 000 €   55 000 €   60 000

Risk 4 75% €  35 000 €   50 000 € 150 000

Risk 5 75% €  25 000 €   30 000 €   35 000

Risk 6 30% €           0 €   10 000 €   50 000
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Quantitative Cost Risk Analysis

Risk Management Process
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Meaning: Given the assumptions

taken (probability, impact, distribution), 

there is 80% chance that the risks that 

occur will cost less than € 387 000

P-value Industry practice: P75 ➔ P85



▪ Monte Carlo analysis on schedule
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Quantitative Schedule Risk Analysis

Risk Management Process
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Meaning: Given the assumptions taken (probability, impact, distribution), 

there is 80% chance that the project will be finished before 16/12/2019



Risk Management Process

Qualitative Quantitative

Faster and easier to understand More complex

Simple tooling Advanced tooling

More subjective outcome Outcome more precise and 

accurate 

but garbage in, garbage out
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Qualitative vs. Quantitative Analysis



Risk Management Process
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▪ Determination of the best attitude to adopt for each risk

▪ Treat / Reduce: we accept to take the risk as a part of our responsibility as a contractor, and decide 

to proactively foresee treatment measures in order to lower the risk

▪ Terminate / Avoid: we refuse to take the ownership of the threat ➔ qualification in our offer / 

negotiation

▪ Tolerate / Accept: we accept to take the risk as a part of our responsibility as a contractor, but we do 

not foresee treatment measures as we judge the risk as being acceptable ➔ for low to very low risks

▪ Transfer: we re-allocate the risk to someone else typically insurance, subcontractor, …
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Treatment - Response Strategies

Strategy

Treat Terminate Tolerate Transfer

Risk Management Process
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▪ Define a risk owner ➔ person within project team with

responsibility to manage the risk

▪ Define preventive and/or mitigation measures 

to lower the likelihood and/or impact

▪ Define the action owner and target date➔ person/company responsible to

perform the measure

▪ Analyse the effectiveness of the measure by evaluating the expected residual 

risk
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Treatment Plan

Risk Management Process
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Risk Management Process

October 5 & 7, 2021 39



Risk Management Process
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▪ Communication and consultation: 

▪ Promote awareness of risk analysis

▪ Seek for feedback and information in decision making

▪ Monitoring and review:

▪ Is the risk management effective?

▪ When do we plan risk review activities? 

▪ At tender stage? And during project execution?

▪ Who should be involved?
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Risk Management Process
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▪ Recording and reporting: 

▪ Record the risks management ➔ typically in a risk register

▪ Periodically report the risks 

▪ Top risks, new risks, closed risks

▪ Are the foreseen measures taken on time?

▪ Are the measures as effective as intended?

▪ How does the overall risk exposure evolves?

▪ Do some risks need to be escalated?

▪ Internally? Externally?
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Risk Management Process
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Risk Register Example
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Risk Breakdown 

Structure (R.B.S.)
RISK ID

[T]HREAT 

or 

[O]PPOR

TUNITY

PARTICULAR RISK EVENT 

Description of the particular 

unwanted event

POSSIBLE CAUSES

Description of the causes leading to the 

unexpected event

CONSEQUENCES

Consequences of the particular 

risk event

LIKELIHOOD ECONOMIC TIME
QUALITY

CONFORMITY
HSE - REPUTATION

RISK 

MATRIX

RiskCategory RiskID T-O RiskDescription Causes Consequences
LikelihoodB

efore

Likel

ihoo

EconomicBef

ore

Econ

omi

Econo

micSc
TimeBefore

Tim

eRat

TimeS

coreB

QualityConfo

rmityBefore

Qual

ityC

Qualit

yConf

HSEReputatio

nBefore

HSE

Rep

HSERe

putati

RiskScor

eBefore

METHODS & SITE MET03.02 T

The actual infrastructure 

(roads/bridges/...) are 

damaged by the excessive use 

by rock trucks

Actual roads from quarries to site are 

in bad shape or not designed for the 

intended excessive rock trips; no 

proper (joint) insurvey with authorities

Repairs to the infrastructure= 

costs
Likely 4      Major 4      19        -  -      -  -      -  -      19             

PROCUREMENT & 

SUPPLY CHAIN
PRO04.01 T

-The selected rock supplier 

cannot produce the required 

quantities of materials to 

specs

-structural undercapacity of rock 

supplier/quarries;

-high demand (simultaneous civil work 

projects);

-no technical screening of supplier 

prior to contracting;

-delays;

-extra costs for remediation (e.g. 

alternative a/o complementary 

supplier,…)

Possible 3      Huge 5      18        Minor 2      7          -  -      -  -      18             

METHODS & SITE MET06.01 T

Backfill platform is eroding 

during the waiting time - 

before the completion of the 

rock revetment - Loss of 

material

-No temporary protection of the 

backfill platform foreseen
-costs Possible 3      Moderate 3      11        Minor 2      7          Minor 2      7          -  -      11             

1. RISK IDENTIFICATION 2. QUALITATIVE RISK ANALYSIS BEFORE TREATMENT 

ZAZA



Risk Register Example
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Risk Breakdown 

Structure (R.B.S.)
RISK ID

[T]HREAT 

or 

[O]PPOR

TUNITY

PARTICULAR RISK EVENT 

Description of the particular 

unwanted event

STRATEGY

RISK 

ALLOCATION

Party carrying 

the risk

OWNER

BESIX Agent 

in charge of 

the particular 

risk

PREVENTIVE / MITIGATION MEASURES

Measures to be implemented in order to 

reduce Likelihood or Impact

RESIDUAL RISK LIKELIHOOD ECONOMIC TIME
QUALITY

CONFORMITY
HSE - REPUTATION

RISK 

MATRIX

RiskCategory RiskID T-O RiskDescription Strategy Allocation Owner TreatmentMeasure ResidualRisk
LikelihoodA

fter

Likel

ihoo

EconomicAft

er

Econ

omi

Econo

micSc
TimeAfter

Tim

eRat

TimeS

coreAf

QualityConfo

rmityAfter

Qual

ityC

Qualit

yConf

HSEReputatio

nAfter

HSE

Rep

HSERe

putati

RiskScor

eAfter

METHODS & SITE MET03.02 T

The actual infrastructure 

(roads/bridges/...) are 

damaged by the excessive use 

by rock trucks

Tolerate JV
Frédéric 

Kennes

Foresee residual risk contingency for 

repairs
Remains Likely 4      Major 4      19        -  -      -  -      -  -      19             

PROCUREMENT & 

SUPPLY CHAIN
PRO04.01 T

-The selected rock supplier 

cannot produce the required 

quantities of materials to 

specs

Treat JV
Frédéric 

Kennes

-Include SRA result 

(penalties/IC/acceleration/...);

-investigate option for stockpiling;

-investigate option for hydraulic fill.

-hydraulic fill, usin Client's 

sand concession might not 

be available a/o suitable. 

Unlikely 2      Huge 5      17        Moderate 3      8          -  -      -  -      17             

METHODS & SITE MET06.01 T

Backfill platform is eroding 

during the waiting time - 

before the completion of the 

rock revetment - Loss of 

material

Tolerate JV
Frédéric 

Kennes
Additional m3 + plant 1-2wk Possible 3      Moderate 3      11        Minor 2      7          Minor 2      7          -  -      11             

3. RESPONSE STRATEGY 4. TREATMENT PLAN1. RISK IDENTIFICATION 5. QUALITATIVE RISK ANALYSIS AFTER TREATMENT 

ZAZA



What’s in it for me?

▪ At tender stage:

▪ Better and faster understanding of the major risks of the project

▪ Opening of discussion with the different stakeholders about risk allocation at an 

early stage

▪ Correct pricing and scheduling of the risk treatment measures and the 

residual risk

▪ During project execution:

▪ Better awareness of risk through the entire project team ➔ better decisions

▪ More pro-active and preventive approach, less ‘firefighting’

▪ Reduce the failure costs and deliver on time
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▪ Start simple and further develop as the risk maturity of your company grows

▪ E.g. start by listing top risks for every tender / project

▪ Appoint someone to formalize and implement the risks management process

▪ Customize the process to the type of project / activity

▪ Focus on risks that matter ➔ 10 well managed top risks are better than 100 

unmanaged ones

▪ Foresee key moments to reflect on risks. E.g.:

▪ at tender stage: when starting the tender, at 50% progress and before submitting binding offer

▪ during execution: foresee a monthly risk review meeting with key project members
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Tips to get started
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“If you don’t invest in risk management, 

it doesn’t matter what business you’re in, 

it’s a risky business.”

- Gary Cohn -
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Thank You
Feel free to contact me

Gaetan.Auvray@besix.com

+32 474 83 11 13
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