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]
FORECASTING R & D PROJECT

PERFORMANCE: W. L. GORE'S JOURNEY

By Joseph DiGiacomo, Daniel Sheinberg and Richard Sonnenblick

Before assessing the performance
of a given project, the framework of
the forecasting system must be
identified, thatis, whatistheultimate
goal, thebest metrictotrack, and so
on ... the model used should
incor porate uncertain inputs, offer
transparency of data and resultsin
simple terms, and provide
scalability, i.e., it should enable
quick and easy modification of the
analytic elements.

ny firm that relies heavily on
A research and development (R& D)

to generate future revenue has to
make critical decisions regarding the
selection of the appropriate development
path for each project. Decisionsto expand
aproject’s scope, to cut back or abandon
devel opment altogether, to outsource, joint
venture, or spin off aproject, al involvean
element of risk for the decision maker. The
best way tomakesuchadecisioneffectively
isto thoroughly assessthe project’ sfuture
performance under each of the available
development alternatives.

Whiletheneed for such an assessment
is obvious, the task of doing it can be
daunting. In general, major R&D
investments represent technically
challenging efforts to reach markets that
are changing rapidly or to create markets
that may not yet exist. Many of the
underlying factors, such as how long
development will take and what the
competitive landscape will be at the time
of product launch, are highly uncertain. In
such cases, even information from expert
sources will be speculative in nature.
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Similarly, therewill beno one“right” way
to conduct the analysis; the level of
assessment detail will ultimately be
determined by the complexity and
magnitude of the opportunity being
assessed. Finally, there is a question of
what metrics to forecast, and what
information will be of greatest value to
decisionmakers?|sthereonecriterionthat
will suffice, or are there a number of
different indicators that should be
developed?

MEETING THE CHALLENGE

Thekeysto meeting these forecasting
challenges are as follows:

1. Begin with the end result in mind.
Communicate early and often with
decision makers to clarify what
information they will need to make
project development decisions. Also,
find out the metricsthey should rely on
and the range of development
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alternatives to be considered.

2. Build an integrated forecasting model
fromthe ground up. Each of thedriving
factors of project performance should
be assessed individually, and at the
appropriate level of detail. Where
possible, separate the overall forecast
into distinct components that can be
aggregated later. Thiswill allow youto
review intermediateissuessuch astime
to market and market share, in addition
to the forecast of overall project
performance.

3. Applythesamemethodol ogy togenerate
the metricsfor each project alternative.
Ensure that universally applicable data
(suchasthefirm’ sdiscount rate) isused
for all forecasts, and that the same
analyticassumptionsareappliedtoeach
alternative. This will head off any
concern about comparing different
forecasts, and ingtill confidence that
one is comparing apples with apples,
and not apples with oranges.

4. Make your analysis as transparent as
possible. For that reason, carefully
document your analytic assumptions
and datasourcessothat decisionmakers
can easily review them. Furthermore,
you should be proactive about
assumptionsor datasourcesthat may be
questioned. If possible, consult with
decision makers about critical
assumptionsand datasourceswhileyou
are compiling the forecast so that they
are“intheloop.”

5. Explicitly incorporate uncertainty in
forecasts. When collecting predictive
data, do not seek point estimates; the
only thing you can be sure of about
point estimatesisthat they will bewrong.
Instead, capture the range of possible
values for a particular input by using
different scenarios with different
probabilities. Thisway youwill beable
to generatearangein your forecast that
characterizes the uncertainty surroun-
ding the metrics of interest.

By adhering to these principles, you
will develop a forecast that executive
decision makers can trust. It will provide
the information they require and rely on.
Over time, such a process will lead to
better decisions regarding project

development, and at the same time will
streamline the decision-making mecha
nism.

FORECASTING PROJECT
PERFORMANCE AT W. L. GORE

Anexampl eof theseprinciplesat work
is the forecasting template the authors
developed at W. L. Gore and Associates
(Gore). Goreisaworld-renowned company
for fluoropolymer technology, and has a
manufacturing enterprisewith 45l ocations
worldwideand morethan 6,000 employees.
The firm relies heavily on its R&D
capabilities in all of its product areas
including textiles, high technology, and
medical and healthcare.

Recognizingthesignificantinvestment
being made in R&D and itsimportance to
the future performance of the company,

RICHARD
SONNENBLICK

Dr. Sonnenblick is a principal at
Enrich Consulting, Inc. in Campbell,
California. Hedesigns, and deploys new
product portfolio forecasting sys-
tems. His recent forecasting system
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ceuticals, Roche, Motorola, and Intel.
He holds a Ph.D. in Engineering and
Public Policy from Carnegie Mellon
University where he studied the fore-
casting and project evaluation methods
of the electric utility industry.
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Gorewantedtobesurethat it wasinvesting
wisely, giving promising projectstheir best
chancetosucceedwhilerapidly identifying
those projects that should be abandoned.
Thecompany enlisted theauthorstodesign
and execute a systematic method for
evaluating projects and their development
alternatives.

FRAMEWORK OF THE
FORECASTING SYSTEM

Initially, throughmeetingswithGore' s
decision makers, the framework for the
forecasting system was developed. The
ultimategoal wasto maximizesharehol der
value, anditwasagreedthat thebest metric
to track for this purpose was net present
value(NPV). Thepurposeof usingNPV as
the decision-making criteria was twofold.
First, it encapsulated many aspects of
shareholder value in a single metric, and
second, it was clear, understandable, and
relatively simpleto communicatetoothers.
The NPV was reported in a scorecard
(Figure 1) that contained other important
sales and cash flow metrics.

The decision makers also identified a
number of issues the forecasting system
should addressif itsrecommendationswere
to be valued. The breakdown of these
concerns were:

1. Basic technical, market, and business
conditions should be well understood.
For example, does the project draw on
core competencies or will it require
additional expertise and staff? Does it
address a mature market, or a market
with a significant growth potential?
What does the competitive landscape
look like?

2. Technical, market, and strategic
business alternatives should be clearly
identified. For example, isoutsourcing
development a viable option? |sthere
an appropriate partner to co-market
with? Doestheproject fitinwith current
corporate objectives?

3. Assessments of each alternative should
be complete, honest, and cognizant of
the risks involved. The appropriate
sources should be consulted and their
information should be recorded
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FIGURE 1
SCORECARD
£ Result - Scorecard =loix|
H¥| Mean Value of Scorecard X'Yl

IE)| [ Scorecard Line tems w | [ Totals
i [ Time w [ [ Tatals

2004 2005 2007 2009 2010 201 2012 2013 =
Shipments s3.01M| 1208M] 3390M 394.5M]  4353M]  4739M]  497.2M)  4304M| 3E15M 291.2M
Royalties 1] 0 0 1] 1] 0 1] 1] 0 0
Operating Profit 435M  1378M 4972 5595M BE4IM 7253M TEOTM| B5SEM| S5OTM 44.22M
Operating Profit - % 00855 007837 01227 04282 01265 01344 01334 0431 04304 00203
HOPAT 2764 880BM 1AM 37.73M 425M 46420 49.28M  HETM 35.24M 28.3M
Total Het Assets 15M|  2698M  53.23M  STO2M 59.39M 608SM| BO94M| 5092M  H1ESM 3341M
Return on Het Assets - % 0145 0291 0512 05619 0B01S 0.6275 06511 05943 0.4293 -002137
Yearly EUA S1G1K 47640 Z3A4M 29018 IIEM| 3728M 4042M| 3433 Z580M 0 23.34M
Cumulative EVA S1G1K| 5282M)  2842M 5930 S188M 1292 1693M|  2036M|  Z326EM 255M
Free Cash Flow A27zM| -3049M) S556M 3394M) 4043M 44.95M 496M] 5199 4451M 35.54M
Cumulative PY A07IM| -13.02M -9385M 0 10.04M|  29.93M 4943 6T9IM| 8491M  97SEM 106.7M
Base Case NPV 18340
HPY 10% Probability -19.8M
HPY 50% Probability 106.3M
HPY 90% Probability 359.5M
Mean HPY 147.20
Terminal Value Method
Term Value Factor 0415

-
ki H
Note: All data provided in thisand successive figuresarefor illustrative purpose only, and not indicative of any actual
project at W. L. Gore and Associates.

accurately. If the information is
uncertain, the range of uncertainty
should be identified so that it can be
incorporated into the analysis.

4. Alternativesshouldbecompared across
both quantitative metrics such asNPV,
revenue, and funding requirement; and
qualitative metrics such as competitive
position, strategic fit, and technology
leverage.

ANALYTIC MODELING

With aclear vision of the forecasting
system’ srequirements, ananalytictemplate
was devel oped which was flexible enough
toevaluatealternativeswithin Gore’ smany
different R&D projects, yet structured
enoughtoensurethat theeval uationswould
be consistent and comparable. The
template’ shasicdesigniscapturedinFigure
2.

The diagram shows that uncertain
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forecastsarerequired for such variablesas
Technical Success — whether internal
development of the product will succeed
or fail at each stage; Development Time —
how long it will take to do the job in each
stage of internal development; and
Development Cost — the costs incurred
during development of a product. The
arrows indicate that the range of possible
development costs will depend on the
technical successand devel opment time of
the project. Also, it showsthat theforecast
for market share will vary depending on
when Gore's product reaches the market
relative to any competitive products.

A critical element of the template,
whichisnot apparent fromthefigure, isits
capability for progressive refinement.
Because the system is used at a variety of
stage gates in the devel opment process, it
was desirableto allow for varying degrees
of analytic detail in using the model. For

example, a concept stage project might
require minimal investment to continue
R&D, and therefore would not require
more than a basic, high-level analysis of
the potential market. By contrast, to
evaluate whether to proceed with a late
stage development project that would
require a significant capital investment,
the market analysis should be thoroughly
detailed. This type of flexibility is built
intothemodel sothat asaproject progresses
through the development stages, the
assessment dataincreasesin detail and the
resulting forecast is correspondingly
refined.

To accommodate this underlying
structure, theforecasting templatewasbuilt
with analytical modeling capability
(AnalyticasoftwarefromLuminaDecision
Systems). Using the model, Gorewas able
to capture and display the effect of
uncertainty on multiple outputs related to
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the project’ s assessment. Specificaly, the
model offers the following benefits:

1. Itincorporates uncertain inputs. Monte
Carlo simulation capability inherent in
the template enabl es the assessment of
uncertainties, sensitivities, and
scenarios.

2. It offers transparency by providing a
visual interface, well-documented
model structure, and direct use of
business structures (regions, markets,
monthsand quarters, etc.) Furthermore,
itfacilitatesthediscussion of inputsand
results with individuals who are
unfamiliar with the model.

3. Itprovidesscalability. Themodular and
flexible nature of the model enables
additionsor modificationsintheanal ytic
elements quickly and easily, which can
“grow without growing out of control.”

PROCESS AND ROLES

Of course, forecasting is more than
justamodel itself. Toeffectively implement
aforecasting system such as Gore's, there
isaclear needfor achampion of theproject
assessment process. This individual (or
team of individuals) must be expert not
only in quantitative modeling, but alsoin
guiding the conversation that informs the
model. At Gore, each project hasananalyst/
forecaster (known as the Facilitator) who
works with the project’ s interdisciplinary
Core Team, which consists of associates
committedtotheprojectin ng project
alternatives and project value. Together,
the Facilitator and the Core Team are
responsible not just for gathering data, but
also for understanding the context of the
project and generating the development
alternatives for consideration. These are
ongoing responsibilitiesthat are discussed
at the time of initiation of the forecasting
process, which arerevisited as needed. For
example, asthe ‘keeper of the process,” it
isthe Facilitator’ sresponsibility to update
inputs when uncertainties are mitigated or
refined, and as additional information
becomes available.

The Facilitator is the point person for
completing and validating all of theinputs
in the assessment model. This is done

Development
Time

@

Competitor
Timing and —>
Success
v
Market
Share

Note:

FIGURE 2
DECISION DIAGRAM

Technical
Development

Price

Market Launch/
\ Size ‘Mktg. Costs

Here a rectangular node indicates a decision, an oval node indicates an
uncertain factor that must be forecast, and an octagonal node indicates a
calculated variable of interest. An arrow between nodesindicates that the
value of the child node may be affected by the value of the parent node.

Cost

Product
Revenue

directly through research when the data
can belocated in the literature, or through
expert consultations when the required
informationisproject-specific. Inthelatter
case, the Facilitator, with the help of the
Core Team or the R&D leadership,
identifiesthe appropriate expert to consult
(whether from within or outside of the
organization). It isthe Facilitator’ stask to
elicit aforecast that accurately represents
the expert’s knowledge. The dialogue
between the Facilitator and the expert is
critical tothiselicitation, asthe Facilitator
encourages the expert to consider the
context of the project while formulating
the forecast. If, for example, the expert is
being consulted about market share, the
Facilitator might draw attention to the
timing of product launch relative to the
competition, or to the likely operating
profile of Gore’s product. Besides
encouraging the expert to draw on all
available information when making a
forecast, the Facilitator also ensures an

THE JOURNAL OF BUSINESS FORECASTING, SUMMER 2003

accurate elicitation by using probabilities
tocapturetheexpert’ srangeof uncertainty.
This makes it possible to incorporate not
only the expert’s opinions, but also his or
her level of confidence in those opinions.
Asaroutine matter, all such consultations
are carefully documented (as are direct
sources) to provide an audit trail for future
reference.

ANALYSIS

Once the model inputs are compl ete,
theFacilitator runstheanalyticsto* crunch
the numbers.” The metrics of interest are
generated for each alternative, and risk
analyses are conducted. The probabilistic
nature of the model makes it possible to
perform meaningful uncertainty analysis,
including theidentification of project risks
and opportunities. Two of the techniques
most often used at Gore are uncertainty
characterization and sensitivity analysis.
Uncertainty characterization enables an
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understanding of the overal risk of a
project, while sensitivity analysisclarifies
which uncertain inputs are of greatest
concern.

Uncertainty characterization encom-
passes a number of methods for commu-
nicatingtheoverall risk of aproject. Rather
than simply examining the average (or
mean) valueof ametricsuchasNPV, itcan
be extremely important to understand the
rangeof possiblevaluesandtheir associated
likelihood. One of the most informative
ways to communicate this uncertainty is
thecumulativeprobability distribution. An
example is shown in Figure 3. For any
value of NPV on the horizontal axis, the
curve shows the likelihood that the actual
NPV will be less than that value. The
cumulativeprobability distribution enables
oneto see, for exampl e, that thereisa50%
chance the project NPV will be less than
$25M, and an 80% chancetheproject NPV
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will be between $53M and $200M. This
type of analysisisfrequently employed to
decide between different alternatives, and
even between different projects, with an
understanding of all thepossibleoutcomes,
rather than simply basing thedecisionona
singleaveragevaluefor each alternativeor
project.

Sensitivity analysis reveals how
different factors contribute to the
uncertainty inthe metric of interest. While
holding al other inputs constant at their
base values, one input at atime is varied
between its high and low forecast, and the
differencegeneratedinthemetricof interest
is recorded. Figure 4 shows a tornado
diagram that graphically represents this
information, with NPV as the metric of
interest. (Thediagramiscalled a‘tornado’
because it visually represents a tornado
with the inputs sorted from most sensitive
at the top to least sensitive at the bottom.)

Figure 4 suggests that the NPV of the
project is very sensitive to the uncertainty
intheforecast of Market Capture Rate. To
see this, note that when al inputs are at
their basevalues, the NPV of the projectis
approximately $183M. If the Market
Capture Rate is at the high end of its
forecast, the NPV soarsto $250M, and if it
is at the low end of its forecast, the NPV
sinkstojust $22M. Conversely, uncertainty
in the forecast of G& A Expenses seemsto
haverelatively littleimpact onproject NPV.
Varying it from its high to low forecast
only resultsin a $4M difference in NPV.
Thistypeof sensitivity analysisisextremely
informative when considering where to
invest resources to gather more
information. Inthisexample, itisclear that
toimprovetheforecastitwouldhelpgreatly
to develop a more informed forecast of
Market Capture Rate, while it would be a
wasted effort to focus further attention on
G& AExpenses. Inthismanner, thetornado
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FIGURE 4
TORNADO DIAGRAM

SENSITIVITY OF NPV TO ASSESSMENT MODEL INPUTS
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diagram helps to separate “what is
countable” from “what counts.”

DECISIONS AND ACTION

After analyzing the project forecast,
the Facilitator reviewsthe resultswith the
Core Team to get feedback and develop
recommendations for presentation to the
R& D |leadership. Any concernsor sugges-
tionsbrought up by theteam membersmay
lead to additional information gathering
andfurther analysis. Oftenitisat thisstage
that the most promising alternatives are
generated, as the Core Team has the
opportunity to seewhy some devel opment
strategies are superior to others, and they
are able to come up with hybrid, or
sometimes revolutionary, strategies that
create even morevalue. Oncetheiterative
processof reviewingresultsand conducting
further analyses is complete and the team
is comfortable with both the process and
the recommendations, the results are
brought to the attention of decision makers
for areview.

During the executive review, the

Facilitator and members of the Core Team
jointly present their findings, and field
guestions. Becausetheunderlying analytic
model has already been tested and
approved, timeisnot wasted on challenging
the methodology during these meetings.
Instead, the R&D leadership critically
examines the results of the analysis and
then focuses on the differences between
alternatives. If there are questions about
the validity of a result, the Facilitator
quickly refers back to the data entered so
that executives can review the underlying
assumptions and their sources. The end
resultisthat review meetingsaregenerally
efficient and productive; either a product
development alternativeis selected, or the
Facilitator and Core Team are asked to
revisit thedataand assumptionsusedinthe
business model.

Thebenefitsof theforecasting system
at Gore have been recognized by all of the
partiesinvolved. TheFacilitatorsappreciate
the established analytic framework. It
allows them to focus their efforts on
gathering the best available information
and generating insight into the drivers of
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value, which then allows them to develop
better recommendations. The Core Teams
appreciate their active role in informing
the strategic development decisions that
guidetheir efforts, andfeel they gaininsight
not only into the forecasting process, but
also into their project. R&D leaders are
more confident that they have quality
information to basetheir decisionson, and
appreciate the streamlined process that
eliminates wasted time and effort.

CONCLUSION

Forecasting R& D project performance
isachallengingtask, whichisfundamental
to the overall performance of many
organizations. The principles discussed
here provide an outline for a forecasting
framework that enabl esrigorouseval uation
of strategic development alternatives. As
demonstrated by the forecasting system
now in use at W. L. Gore and Associates,
implementing such aframework provides
tangible benefits to an organization, both
through better decision-making and more
efficient use of resources. ]
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