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Nteracuve demonstration

' Model of R&D for a forest products company
= Q&A and next steps

v How would this benefit you?
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m Uses invegment valuation approaches
v Economic analysis
v Decision-making under uncertainty
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Real System gathering

Processes v-Understanding your
R&D system better

m Quantitative insight via
controlled experiments

v Attach numbers to
Computer Model effects with statistics

e Dynamic behavior m \What-if ana|ysis

e Resources

- Workflow v Make changes to your
R R&D system and see
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- Decisions the effect — without
.| = Uncertainty using the real system
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6 realized

on Framework

Value is derived from
financial returns of
deployed products or
systems

Value is realized
downstream

Upstream estimates of
value are
uncertain/dynamic

Multi-stage investment
structure mitigates risk
via flexibility



m Decision point een stages (stage-gates)
m Only new product R&D modeled (not technical
support projects)



v Free cash flow (i.e., value of commercialized
projects)
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Ng | ndlng, but varies each
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‘e can be modified

can be modified

/ '*"r]m: [ of a project varies over time
(volatility)

m For R&D sys em '

v Annual R&D budget can be modified
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c Company Model

Forest Products Company R&D

No. Projects Funded

2A No. Projects Possible

2B

Research Stage
(O: Opportunity ID to 4 Commercialization)
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Forest Products Company R&D

2A Annual Budget ($)

2B

Research Stage
(O: Opportunity ID to 4 Commercialization)
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dgets, expenditures

m Statistics can be collected to reflect
v Value deployed over time
v Expenditures over time
v" Yield over time
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rurJ/orJ bmr
' get, maximize new

m Yield (total value deployed per dollar of R&D
expended)

v Maximize ROI
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m How do delays impact value

v'"What would it%e worth to reduce delays vs.
the cost of doing so
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s How/ toalliate projects for continued funding

ASiEl0EF0atESTNEL PrESE! lue analysis, or real
opt]ons il SIS

m \Volatilhi
v How does Pﬁ*ﬁével of variability associated with
estimated firee cash flow affect performance

m Level of variability in project budgets

m Level of variability in # of new projects entering
stage O per year
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> 3 BU S Proposal De Iopment (0%)
- 4 Commercial mplementation — Startup (19.6%)

v Delays (no delays, all stages last one year, except O
and 3, whi eﬁo days)

v Valuation method (stage-gate)
v Volatility (0.6, moderate)

17



BNISASElNErCASENErTonmance

ZZlotal depleyed value (TDV)
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éhange to parameters affect performance

m Note: These resul?s are averaged over ten
simulation replications to promote statistical
significance
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ZARENCemAalK S ieby value either increases
Of decreds ch instant

J free ash flow is revenue minus operating

m Sunk costs not considered in project evaluation
v Only future cash flows considered
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7 in mid stage
Iith project termination
e.g., no clean up COSts)

maklng not moedeled

m Simple value network structure
v Organizational learning not modeled
v Synergy between R&D efforts not modeled
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| er,Ithan dramatic
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- V. COmpPENtion not e I|C|tly modeled

m Technical'risk depends only on stage, not
type o} rjI: t, etc.

m Free cash flew added to total value deployed
upon successful deployment

v Post-deployment not modeled
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' NEEERSOME L die@members to modify only one
hile others can modify more than one

v The one-p rameter modifications will be run first
v Model will be run with selected sets of new factors
v" Discussion of results comes next

m Questions so far?
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m SpeC|f|caIIy using R&D World to help
Improve your R&D function
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m Current model can bhe augmented for more complex
situations

m Capability for what-if analysis and controlled
experimentation
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m R&D portfollo malﬁgement

v Test performance of portfolios under various
scenarios
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B ERCHIMERING

- d a few large projects or
many smaller ones

m Other ideas?
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