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Risk Management: Trend

» Global Leading Companies

Media : Workat YIT Group : YIT in brief

4= Change Region

#  Consfruction Services | Building Services : Industrial Services | References | About us

Contact Us

YIT Group * Investors »

nl » Risks and risk management

Investors

YIT as an investment

»  Review by the President and

' -Risks and risk management

¥ Major shori-term business
risks and risk management

» Internal control and risk
management of financial
reporting

Key figures

Major shareholders

Financial position

Reports and presentations

Investor Relations

FProperty investors

Risk management

YIT's risk management policy aims to identify major risk factors and optimally
manage these factors so that the company achieves its strategic and financial
objectives. The starting point is o manage the Group's total risk exposure, not
merely the management of individual risk factors. Controlled risk-taking may
have a favourable impact on the company’s development.s, as changes impact
our operations at different times and with different force.

Risks

Management methods

Strategic risks.

+ Changes in the operating environment

. Acqu‘isitv‘nm
= Management of capital

Operational risks

*» Selection criteria, integration programmes,

» Balanced business structure

e«‘.r‘elnpmenl of govem-

ance systems

* Balanced business structure
* Amount of investments and project start-ups

areseeing, monitoring and analysis processes and ability to react

* Plot acquisitions

* Sales risk

Sl B ..Bg.. S
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* Personnel

Financial risks

= Analysis of plot-related terms and conditions and opportunities

* Contractual terms

* Adjustment of start-ups according to the sales volume
» Design management

= Contractual amangements

* Tender and risk analyses

+ Contractual expertise

i Competance of personnel and quality systems

= Decision-making authorities and regular auditing

* Monitoring of profitability
* Culture, work atmosphers, duties, training and career planning

» Ethical guidelines

= Sufficiency of financing

= Interest rate and currency risks

= Credit and counterparty risks

= Risks related to the reporting process

Event risks

= Accounting and financing policies
* Intemal and extemal audit

= Accidents related to parsonal or data sscurity or
matenal damage to property

* Insurance policy and plans

+ Securty policy



Risk Management: Trend

Lemmink3inen ! Gther |

» Global Leading Companies

HOME | COMPANY | BUSINESS SEGMENTS | | CAREERS | MEDIA | CONTACT INFORMATION
Lemminkiinen ag an investment

Management and Corporate
Governance

» Group struckure

» Board of Directors
» Group management
» Remuneration

» Auditing

» Intemal audit

w Intemnal confrol s - -
» Rizk management =

» Insider adminisiration RlSK ma nagement

» Articles of association

oty Risk management is a fundamental aspect of our business
1 Bistestice FOAry management. Our risk management seeks to increase shareholder

» Silent period

» GG Statements value and ensure that we achieve our strategic and operative targets.
Key financials Strategic risks ! Operative risks
Credit facilities
Share information Operating environment risks Project risks
2 & T
Share tools Technology risks Organisational risks
R T S e D e Rt Regulatory risks Change management risks
DW_I’!E'I'S----- Merger & acquisition risks IT risks
Releases and publications B Rl Communicaions i<k
‘Stoppage risks
IR Calendar Malpratice T
Investor relations
Py e . N —
e e e Financial risks Hazard risks

Liquidity risks

Interest rate risks Occupational safety risks
Curmrency exchance rate risks Occupational health risks
Tax risks Personnel risks
Credit risks Environmental risks
Financial reporfing risks Securily risks
Capital structures risks Natural disasters risks



Risk Management: Trend

» Global Leading Companies

HOCHTIEF

To our Shareholders
Corporate Governance

HOCHTIEF Stock

Employees
Procirement.

Measwring return on
pital: Return on net
1S

Value added

Financial review

{holding company)

Explanatary report by
itive Board on

315 (4] of the
Commercial Code
(HEB)

Segment reporting

| statem

Reference Information

Five Year Summary

Risk Report

- R

Risk management: A key success factor in our onward development

- Risk management as a foundation for sustained business achievement
= Group-wide early warning system for active risk control

- Risk situation further improved in reporting year

= Mo identifiable risks to HOCHTIEF's continued existence

Integrated risk management

Risk management at HOCHTIEF takes in all organizaticnal
processes involved in advance detection of risks as well as
in‘identifying and taking suitable actien ta counter them. A risk
iz defined as any contingency with a potential negative impact
on the attainment of qualitative or guantitative business goals,
and in particular on earnings

HOCHTIEF deploys integrated planning, control and menitoring
systems and fins-tunes them on an sngoing basis to ensure
that risks ars detected at a sufficiently sarhy stage, assessed
and appropriately managed.

Risk:management is 3 key success factor-for HOCHTIEF and,
as such, forms anintegral cempoenent of our management
system. To promote risk awareness throughout the
workforce, we nurture a centinuoushy evolving rigk culture at
all levelz. This risk culture is sustained by crganizatienal
processes, [T systems and open cemmunication,

Unified early warning system throughout the
HOCHTIEF Group

A Group-wide directive lays down standard procedures for
risk management, The divisions supplement this directive with
organizational instructions geared to their specific

rirrrmetansas

All risks are assigned an impact, probabilty, category,
timescale and action fo be taken, In complemeant to this
quantitatively focused reporting, HOCHTIEF also attaches
great importance to open discussion of risks by management.
A key element of our early warning system is therefore a
dedicated Risk Management Steering Committee made up of
divisional and corporate center reprezentatives. This panel
looks at reperted risks frem the differing perspectives ef the
divizions and the helding company, aliewing all material rizks
to be evaluated in an integrated framework. The Steering
Committes alsc coordinates and adopts binding
countermeasures,

HOCHTIEF compiles the Steering Committes’s findings in a risk
situation anatsis. This details all major risks in tabular form.
The commentad analysis forms.an integral part of reporting by
the Cunirollir:g function and is finalized by the Executive
Board. The Controling function also reports bn opportunities.
Thers is no offsetting of risks and cpportunities.

Overall risk

The company's annual average overal risk currently stands at
approximately nine percent of pretax profit for 2008, This.
figure represents the sum of identified individual risks
weighted by probability.. In fight of this analysis, thers iz no
identifiable risk to the future results of operations; cash flows

TI2Z1314|E|&ET =



Risk Management: Trend

» Leading Korean Engineering & Construction Companies
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Literatures on Risk Management

Risk

Identification

Analysis

Risk __ Risk

Evaluation

Risk
Response

—

Risk
Monitoring
Baker et al. (1999)

Risk identification
Arditi & Gutierrez (1991)
Kangari & Lucas (1997)
Gunhan & Arditi (2005)
Han et al. (2007)

Political risks
Ashley & Bonner (1987)

Cultural distance
Wang et al. (1999)
Chan & Tse (2003)

Exchange rate risks
Demacopoulos (1989)

Risk quantification: Probability x Impact

Zhi (1995)
Baccarini & Archer (2001)
CII (2003)

Jannadi & Almishari (2003)

Kim (2005)
Han et al. (2008)

Kangari & Lucas (1997)

del Cano & del la Cruz (2002)

ClIl (2003)
Han et al. (2008)

Risk Management System



Difficulty in Risk Management

1. Lack of Risk Management Professionals

%

28%  249%

Quantifying risks |dentification of risks Mitigation of risks Tracking and Understanding the Others
reporting on risks link between strategy
and risk
@ Overall (n=161) @ Americas (n=27%) ‘Yes' percentages represented
*Low base — findings are directional in nature
ASPAC (n=49) @ EMEA (n=85) Respondents chose two greatest challenges.

Source: KPMG International, 2011
Global Construction Survey 2012 (KPMG International)



Difficulty in Risk Management

1. Lack of Risk Management Professionals

Risk Assessment Sheet - SECTION I —COUNTRY

CATEGORY Likelihood of Occurrence (L) Relative Impact (1)

Yery Low Very High MNeolicible Extreme
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I1.B2. Political stability \_ Y,

II.B3. Social unrest/violence

I1.B4. Repudiation

[1.B5. Governmenl participation
and control

[1.B&, Relatuonship with
covernment owner

IL.B7. Inelleciual property,




Difficulty in Risk Management

2. Organizational Issues related to Risk Management Team

CEO

Business Unit

\

P1 P2

P3

Business Unit

P4 P5

P6

J

1

-

CFO

RM Team

Staff




Difficulty in Risk Management

3. Need of Corporate Level Risk Management

Strategic

Risk Management Corporate Portfolio
Business Unit B1
..................................................................................................................................... Integrated
Approach
Regional Unit R1 R2 R3
4 )
Onerational |- Fj ____________ Fj ____________ FT
Risk Management i i
Project P1 P2 P3 P4 P5 P6 P7 P8 P9 Iraditignat
\_ Y, Approach




Limitations of Traditional Approach

1. Interrelation problem

risk A Loss A
risk B Loss B
risk C Loss C

[ Prior assumption of Independence between risks ]

/ i B \
sk A \ / s
risk C

[ Network structure of risk effects ]



Limitations of Traditional Approach

2. Overall risk of project

risk probability (likelihood)  Impact (consequence) | risk level (importance)
risk A ) 3 25
risk B 5 4 20
risk C 4 5 20
risk D 4 4 16

Summation of risk level
= Overall risk of project?



Limitations of Traditional Approach

3. Risk quantification problem

1) Ambiguity of risk probability CII PT 181 Risk Assessment Matrix
. probability, frequency, likelihood, ...
Very High %
- Time-horizon A
- Continuing risks
Likelihood of ’ )
Occurrence '
* Difficulty of Measurement -
Very Low |
A B C D E
-
Not Applicable Negligible Extreme

Relative Impact

Cll (2003)



International Construction Project Risks

/ risk \
/ risk \ rlsk

rlsk
rlsk
| Time?

rlsk loss Money?

| . sk Qual/ty?
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International Construction Project Risks

« Structural Equation Modeling (SEM) ‘sia=2420 piaio] 3HI 28 +5

.IP)

Ha 2 [ 28

it

- is a statistical technique for testing and estimating causal relations using a
combination of statistical data and qualitative causal assumptions

- is a systematic combination of confirmatory factor analysisze =), multiple
regression analysis@z=24), and path analysis@zz=).

- has the ability to construct latent variable==z ==& + ei= mu«): variables which
are not measured directly, but are estimated in the model from several
measured variables each of which is predicted to 'tap into' the latent variables.



International Construction Project Risks

« Structural Equation Modeling (SEM)

Kim et al. (2008)

= a[ror

«— error

peeeeeseaeasasaaaas §nnreeresssssasssssssssssssssssssssssssssssssssssssssesans AP TEECTITTRRUTCRRRLRERRRETE "
error
s | = Income level of :: Language
: parents . grades
Home Academic
= background performance
: | Education level |i: Mathematics
error —i»
. of parents : grades
i  Observed i Observed
: variable J Latent variable variable



Sustainable Cities and Society
Volume 53, February 2020, 101916

Quantifying the dynamic effects of smart city
development enablers using structural equation

‘modeling

Clément Nicolas * &, |inwoo Kim * ° &, Seokho Chi #® 2 &

Layer B : Performance Objectives

Urban
Livability

Environmental
Sustainability

——— . T

Economic
Competitiveness

Lrban i":":'_ _______
Efficiency

\

----- Imternal Effect
—— External Effect

_ _I'Em_ _H '_'__ _ 11]_2 ________ Innovative

------ Economy

Technological
Infrastructure

Intelligent

Community
Layer A : Enabler Clusters




Intelligent Community (IC)

. Eco Consciousness

12  Education

13 Creativity

14 Digital Proficiency

15  Social Cohesion

IC1

1C2

*IC3

*IC4

IC5

*IC6

*1C7

*1C8

*1C9

IC10

Icnn

1C12

Water per capita
Electricity Per Capita
Energy Savings
Affinity for Studies
Students' Abilities
Creative Ideas (Start-ups)
Scientific Creativity
Digital Skills
Cyber-Vigilance
Social Equality
Ethnic Diversity

Elderly People

Urban Efficiency (E)

*Hi Smart Parking

*E2 Car Sharing Services

E3 Public Transport Reliability
E4 Utilization of Public Transport
E5 Traffic Flow

*E6 Traffic Safety

0.864 0.897 0.789 0.919 0.857 0.888

0911 0682 0.888
ERENES
A

Environmental
Sustainability
R2=0.706

Urban Livability

Urban Efficiency

0941 0873 0924
a1 |[ c2 || os ]
<

\
\,

Economic

R%2=10.736

HS5 H6 H7* H8*

Technological

Competitiveness
R?2=0.912

HI4 HI15* H16*

Innovative

| [ w

HI10 H11* ;{12*

Infrastructure

Intelligent
Community

pd / 4 % \,\ Governance

2 K v v 4 A
3 [ 4 [ 115 [ 18 | Tno | o |

R?2=10.831 R?=0.810

841 752 684 .872 .742

- B o A

Economy
R?=10.804

vy Y 4

|IE’1‘IE2|IE3|IE4’
799 756 822 949

~a
|oc:2 0G4 | 067 [oG10]oG12|[ 1c3

& | 3 4 Y Ul
1c4 | 1c6 | 1c7 | 1c8 | 109 |

832 837 .764 813 911 755 855 .837 .887 .837
* : Significant path coefficients (p - value < 0.1)

799



Total Risk Index (TRI) Model
for International Construction Projects

« Structural Equation Modeling (SEM): Analysis Model

B|dd|tntg Organizatio
competition nal risk
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Future Perspectives

S ESI= 7| sIZ2MA

ERM Z =M A

% 2y

MALHEE
Business Directions & | ga[:gaﬂj
Risk Requirements .
_ Al Risk-Based
HE, Sxere HFHAHOIM Reporting

¥
AL Al E IS E §He
Risk Plan & Objectives

PricewaterhouseCoopers (2011)



Future Perspectives

HMEl= DY Risk

Il .0 S=4! Oj4F Risk

— of|4} Scenariod 23 =gl
(BCP, DRPx*)
— Risk M A| &4l x| A5}

Xel= XHE Risk

H1 02 02

V.27 = 4 Risk

- 5| &7t £&0|L}, E} Risk2
HOo| YX|E fe H A5
Monitoring && €2

+ BCP (Business Contingency Plan), DRP (Disaster Recovery Plan)

LTS

ElE Y& Risk

| .08 & CHSEA! Risk

- & 2| 4t Risk2 ofjgk 2l
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~-Top E3Y¥E T2 g
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PricewaterhouseCoopers (2011)




Future Perspectives
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Future Perspectives

Collaboration Software
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Risk Management & Decision Analysis

« Decision under risky situation, every where — any time!

 Risk is an integral part of decision making.

* Modeling required for analyzing decision components quantitatively.
« Selecting an appropriate modeling tool is dependent on the decision goals,

decision feature, and its specific situation.

« Some individuals often under-estimate or over-estimate — attempt to avoid

biases!

« Beyond the modeling capability, look at human’s creativity — decision tools are

just supportive for human.



Risk Management & Decision Analysis

» “Post-mortemiz=4)” historical data is important in risk and decision analysis.
« Risk management strategy focuses on corrective action.

- Crisis management plan: focus on survival

- Recovery actions: focus on “catch up”

- Corrective actions: focus on causes & future prevention

 Big trend is developing hybrid models.

Combining risk/decision tools with optimization approach

Bayesian model with MC simulation

Influence diagram and fuzzy set theory

Integrating scientific model and human’s creativity...
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