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Advantages of Real Options

1.

2.

Real options approach offers a richer framework for designing a
project. (Alessandri 2004: 758)

A real option analysis can add significant value through the procedure
of thinking about project flexibility and project design in a more
structured way. (Triantis 2005: 10)

Real options thinking has a strong future scope and embraces
uncertainty as well as flexibility and therefore is a promising heuristic
for risk management. (Miller and Waller 2003)

Few authors discuss the integration of real options thinking in risk
Mmanagement:

(Adner and Levinthal 2004a, 2004b; Alessandri et al. 2004 ; De
Schryver and Asselbergh 2003; Fichman, Keil, Amritt 2005; McGrath
2000; Miller and Waller 2003; Steffens and Douglas 2007)
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Disadvantages of Real Options

1. The quantified value of real option ) = 30 ) B) = 801 =) 3 e
anaIySiS iS not always intuiti\/ely after using Eqs. (A.%) and {A.10), Rewritten in terms of a,, we obtain
obvious. (Fichman, Keil, Amritt 2005: )= 80 =) 5 ey
87) The value function in ;_':'1 with monitoring in period ¢ can be obtained by

backwards induction:
Bl = cpt 811 —map) 7 i»‘-f'*" Bl (AT,
2. Financial options requirements are Por e o ok il e
sometimes hard to fullfill: the price of (R " ez, e Rbvne s f
the asset ought to be known, and the
asset has to be liquid or tradable.

| & ud 1) Tt
Ela,_ )=+ 1-— Srlerl 22l
) = 2=+ 8 p]‘;I P
The general recursive value function is then obtained by

=l T
+ ey
Elm) =3 & —ep+(l —p) 38" 2ep,
=0 4 =11 T

3. The real options value could be and hence the gains rom monitoring are
markedly different from one company to 0 = 5 2ep 35 2ep
another depending on business croimninb
objectives and the other assets in the e b=y

portfolio. (Jacob and Kwak 2000: 294) ™~ RS-

crete, it is sufficie }'®: (“E;; P
4. Real option valuation techniques SSesmion e
provide a sophisticated treatment of ,@X \.Q
market risks, but not do deal with firm- T N
specific risks. (Steffens and Douglas [N,
200 7) p-m]_; T/rial ] a&{,ﬁuw: 1 || pecision chasen

LA Aban
¥ . - Decision Rejected
)

5. Real options are difficult to identify; © oucome

multiple types are mixed up together.
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Research question

e How can real options thinking be used for the assessment of
Investment opportunities to mitigate carbon emissions?

e« How can managers identify climate change adaptation strategies by
real options thinking?

e What are the benefits of real options thinking in dealing with climate
change uncertainties?
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Risk Management

1. Risk strategy e 1S0O 31000 Risk Management (coming
< 06/2009)

2. Risk identification

e AS/NZS 4360:2004 Risk Management:

3. Risk assessment “Risk management is the term applied to
4L a logical and systematic method of
establishing the context, identifying,
4. Risk treatment analyzing, evaluating, treating,

monitoring and communicating risks
associated with any activity, function or
process in a way that will enable
organizations to minimize losses and
maximize opportunities.”
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Risk Strategy

1. Risk strategy

~

e Every entrepreneurial activity is associated with a certain
level of risk.

e In the risk strategy the corporation has to decide how
much risk it is willing to accept and how much risk the
corporation can take.

e Corporate decision makers have to evaluate the role that
a real option thinking could play within their risk
management.

www.co2navigator.com slide 10
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Risk Identification

e In this step the company sets up an inventory of all
Lo [RIELS SIS LR relevant risks.

~

e Arrisk is relevant for a corporation when the achievement

< Risk ian;ﬁcaﬂon of its objectives could be affected.
e An unidentified risk is an incalculable risk.
e A structured and standardized approach is helpful.
 In risk identification, decision makers can identify and
structure climate change risks in a qualitative manner.
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Porter’s five forces in the energy sector
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Direct and indirect climate risks
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Risk Identification

Most important climate risks to business

in % out of 50 climate risk related
reports

regulation physical reputation litigation

Source: KPMG (2008) Climate Changes Your Business KPMG's review of the
http://imww.kpmg.de/docs/Climate_change_risk_report.pdf, status: 10.04.2008.

business risks and economic impacts at sector level, available online:
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Risk Assessment

e Risk assessment identifies the level of exposure and the
probability of occurrence.

- e Consequences could be expressed in quantitative terms
or in qualitative terms as negligible, minor, moderate,
major, critical or catastrophic.

e Also the probability could be expressed in quantitative
probabilities or in qualitative terms as certain, likely,
possible, unlikely, rare.

1. Risk strategy

2. Risk identification

¢

3. Risk assessment

high
2
®  medium
0
e
o

low

low medium high
Consequences
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Risk Assessment

Physical 50 20
Macroeconomic 40 40
Regulatory 60 60
Competition 60 40
Production 50 50

Reputation 90 10
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Risk Assessment

1. Risk strategy
< = Physical
()

2. Risk identification

~>

Reputatic ACroeconomic

O Business B

O Business A

B Business C
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Competition
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Risk Treatment

1. Risk strategy e The major elements of risk treatment are avoidance,
mitigation, transfer or acceptance of risk.
2. Risk identification e The aim of risk treatment is to reduce the impacts and
- - avoid risks with high occurrence probabilities in order to

minimize the expectation value.
3. Risk assessment

¢

e To avoid or mitigate climate change risk, companies can
iInvest in_ emissions reduction
technoloqies.

4. Risk treatment

¢
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Option A Option B Option C
Hard Coal Hydro Solar

13 818 28
75 35 35
107 o/ 57
22 42 40
35 40 45
42 -18 -18

294 189 187
CREX after CREX CREX
Option A after after
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Conclusion

Real options thinking is a valuable heuristic tool for the...

e ...application of climate change risk management.
e ... assessment of a company’s exposure to climate change risk.
e ... identification and evaluation of investment opportunities to

mitigate climate change risks

e ... Identification of business climate change opportunities
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Thank you for your attention!

For more questions:

WWW.co2navigator.orq

E-Mail: bu@mailbox.tu-dresden.de ** w **

of
Technische Universitat Dresden is validated according to EMAS EMAS

regulations since January 2003, successful revalidation in Veried
December 2006.

environmental

. ] management
Information: http://www.tu-dresden.de/umwelt/english.ntm
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