How SmithKline Beecham
Makes Better Resource Allocation Decisions

Background for 2024 SDP Conference Participants

« Client Organization: SmithKline Beecham Pharmaceuticals, May-Oct,1995
(prior to merger in 2000 that formed Glaxo SmithKline)

« Direct Clients: Dr. Paul Nicholson, Worldwide Head of Development
Dr. J. P. Garnier, COO (and later CEO of Glaxo SmithKline)

* Need: Decision quality in allocating resources across late-stage (Ph Il / Ph lll) development portfolio

» Portfolio: 20 projects across 4 therapeutic areas (CNS, Cardiovascular, Oncology, Anti-
Inflammatories) and two continents (UK and US)

« SDG Project Team (based in London): George Corrigan, Konstantin Fiedler, lwan Van Vijfeijken,
Graham Jeffery, Mark Chang, Sandy Wrobel (Project Leader), Tom Keelin (Project Supervisor)

« Harvard Business Review (HBR) Article, 1998: Initiated in 1996 by a call out of the blue from Dr. Paul
Sharpe (CNS therapy area head). Became one of HBR’s most widely distributed articles of all time.

KEELIN | REEDS
Copyright 2006 Strategic Decisions Group. All rights reserved. Used by with permission. Page 0 ‘S‘ D ‘ G




KEELIN | REEDS

SDG

Strategic Decisions Group

Keelin Reeds Partners 650.475.4419 phone

745 Emerson Street 650.475.4461 fax

Palo Alto, CA 94301 www.keelinreeds.com

How SmithKline Beecham Makes
Better Resource Allocation Decisions

Prepared by:

Dr. Thomas W. Keelin

Managing Partner, Keelin Reeds Partners

Based on “How SmithKline Beecham Makes Better Resource

Allocation Decisions,” Harvard Business Review, Mar—Apr ’98.

Harvard Business Review
e .

Copyright 2006 Strategic Decisions Group. Confidential and proprietary. All rights reserved. Used with permission.



Topics

Today, we will address... ... and conclude that ...

SB’s starting point SB’s resource allocation problem was similar
to that faced by many large businesses.

Results (18 months later) SB achieved trust, alignment, commitment to
action—and a new investment strategy that
would not have been achieved otherwise.

Ingredients of success There’s no silver bullet. Success requires
many elements—all working together
effectively.

Putting it all together A business process that mines added value

on an ongoing basis can be developed
through practical, proven, incremental steps.
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SB’s resource allocation problem was much like
that faced by many large businesses.

« A portfolio of businesses (or complex projects) requires investments.

« The business areas are technically complex and risky,
interdependent, and face significant competition and uncertainty in the
marketplace.

 The information needed to allocate resources resides with business
area “champions” —who view themselves as competing for resources.
 The resource allocation decision process is strained—

— By the difficulty of communications across a multinational,
multi-business area organization

— By organizational resistance to change

— By cynicism: “Your business area is as good as the
performance you can put on at funding time.”
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While SB had recognized this problem for years, it
was becoming more acute.

 More good ideas than resources available to fund them
— “We are living through an industrial revolution in biology.”

«  Tightening resource constraints in light of competitive pressures on
corporate earnings

The new product portfolio “will be cut back to provide for other corporate
priorities. We have no choice.”
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Previously, SB had tried many management
approaches to address this problem—and learned
a lesson from each one.

Top management: “call the shots™

— Lesson: No one manager could possibly know enough to do
this well.

Senior management: “decide behind closed doors”

— Lesson: Decisions get recycled based on lack of organizational
buy-in.

Business area managers: “peer review and consensus”

— Lesson: Championing and posturing undermine trust among
fundamentally well-intentioned colleagues.

Outside expert portfolio recommendations

— Lesson: Recommendations from outsiders do not get implemented
for lack of credibility and organizational buy-in.
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SB had tried many evaluation methodologies.

Democracy: prioritizing by a show of hands
— Lesson: Lack of belief that best decisions had been reached.

Technology: multi-attribute prioritization, electronic voting ... lessons
— These added sophistication without adding quality.
— “This is pseudoscience.”

Modeling: NPV analysis, “options analysis,” Monte Carlo...many
lessons:

— “Inconsistent analyses are worse than none.”
— “Garbage in, garbage out.”

— “Figures don't lie, but liars can figure.”

— “Just one input...”

Default: “management gut feel”

— Lesson: No sound way to reconcile differing perspectives.
No way to know which way is “true north.”
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Instead of continuing to “live with” these problems,
SB chose to tackle them head on.

To achieve both...

Technically sound compass—pointing out the right direction

— Good investment alternatives

— Sound evaluations

- Appropriately accounting for complexity and risk

- Based on reliable information inputs
*  Organizational commitment to action

— Across business areas, organizational
levels, and geography

To avoid common failure modes...

«  Technically sound recommendations, but no one follows'them (e.g;,
a typical result of good backroom analysis)

«  Organizational commitment to action, but not in the right direction (e.g.,
a typical result of good facilitation without full value-based
understanding)
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Topics

Today, we will address... ... and conclude that ...

SB’s starting point SB’s resource allocation problem was similar to
that faced by many large businesses.

Results (18 months later) SB achieved trust, alignment, commitment to
action—and a new investment strategy that
would not have been achieved otherwise.

Ingredients of success There’s no silver bullet, but rather many
elements—all working together effectively.

Putting it all together A business process that mines added value
on an ongoing basis can be developed through
practical, proven, incremental steps.
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At the project team level, developing investment

alternatives yielded enthusiasm, insight, and added
value. (1)

“Creating $100 million in added value whileeducing costs by $2 million.”
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At the project team level, developing investment
alternatives yielded enthusiasm, insight, and added

value. (I1I)

“Creating $100 million in added value whileeducing costs by $2 million.”
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At the project team level, developing investment
alternatives yielded enthusiasm, insight, and added

value. (I11)

“Creating $100 million in added value whileeducing costs by $2 million.”
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At the project team level, developing investment
alternatives yielded enthusiasm, insight, and added

value. (I11)

“Creating $100 million in added value while reducing costs by $2 million.”
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Developing alternatives expands the value frontier
relative to the current portfolio.
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With 20 projects and 80 alternatives in total, there are more than 102 possible portfolio choices.
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The best investment portfolio within the same budget
would increase overall value by 30%—about $2 billion
— the equivalent of finding a new blockbuster drug!
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The best portfolio consisted of alternatives that
were practical and doable but required different
resource allocations for most projects.*

Number of Projects

Investment
Level Asset Programs Funded Programs Not Funded
Alpha | Adult/Paed BD Dose, Adult/Paed Optimal Dose | Phase IV
Bravo | Antithrombotic, perform Ph Il & Ill in parallel
Charlie | Migraine, Acute Migraine
Delta | Asthma, Combination Therapy Novel Inhaler Design
Buy up Echo Dysmenorrhea, Comparator Studies
Foxtrot | Secondarily Infected Dermatitis, PLE Accelerate Phase I
Golf Intervention Trial (target Atherosclerosis) Intervention Trial (target Mortality)
Hotel | Chronic Renal Failure, Controlled Release Congestive Heart Failure
India | AIDS suppression, Patch HIV Prophylaxis
Juliet | Alzheimer's, Cognitive Disorder Phase Ill open study
Kilo Osteo-arthritis Rheumatoid Arthritis
Lima H. Pylori Disease Transmission
—| Current Mike One-Patch Delivery, Two-Patch Delivery Age-related Disease Study

Nora Common Cold Interferon Combination
Oscar | Cervical cancer, lung cancer, colon cancer Oral Clinical Comparison

Buy down |Papa Combination with Beta-Blockers Phase IV
Quebec| Tx of adults, Prophylaxis of at-risk children Treatment of Children
Romeo | Stop Phase Il

—1 Minimal |Sierra | Launch outside Japan (all work now complete) Additional Studies for Japan

Tango | Complete Phase lIb, then stop or license out Phase lll, Disease Modification

Changes to “current” development plans

* This conclusion was stable over a wide range of analyses of sensitivity to global variables, including price trends in future health care management,
corporate discount rate, and corporate risk tolerance.
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When these results were considered by top
management, a powerful conversation ensued.

The “buy up” and current alternatives were discussed and agreed without dissent.
Then the "buy-down” and “minimal” options were considered:
« Chairman: “Do we agree also to cut back on ‘Oscar?’

*  Project champion: “No, we should not cut back on Oscar. This project
is extremely valuable to us. Here’s why... (long list of reasons)”

«  Chairman: “Is there anything about what you have told us that has
not been captured in the process and analysis up to this point?”

*  Project champion: “Well, no. But | just didn’t want us to forget
about how valuable this project is.”

« Chairman: “We agree that Oscar is valuable. But we have learned from
this effort that we have more valuable uses for the same resource.”

This ended a potentially explosive discussion. The other “buy-down” and
“minimal” alternatives were discussed and soon agreed.
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The best portfolio showed a threefold increase in
investment productivity, making additional
investment in this portfolio more attractive relative
to other corporate uses of capital.
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* Investment productivity = Incremental shareholder value/Incremental expected development investment.
This is “bang for the buck” or “value for money.”
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Ultimately, SB chose to increase development

investment by roughly 50%, corresponding to an
added shareholder value of $2.6 billion.
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“In the end, we estimated that our portfolio was worth
$2.6 billion more than it was when we started. This was
powerful confirmation that our efforts were worthwhile.”

—Paul Sharpe
Vice President and Director

SmithKline Beecham
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SDG’s asset portfolio management clients have been
among the top performers in their industry.

SDG Pharma Client* Stock Price Performance Relative to S&P and Pharma Indices
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*Includes client organizations who are fully implementing SDG's approach to resource allocation and portfolio management
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This effort produced many additional benefits for
the client organization.

A commonly shared philosophy, language, and framework for
communication about portfolio management decisions

. Results that were clear and credible—across functions and levels in the
organization from project teams to top management

« Tangible, credible evidence that resources were being spread too thin
and that greater concentration on highest value opportunities was

needed

«  “Improved cross-functional communication—especially between R&D and
marketing”

* “Increased creativity in development, leading to numerous insights and

higher-value focus”
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Topics

Today, we will address... ... and conclude that ...

SB'’s starting point SB’s resource allocation problem was similar to
that faced by many large businesses.

Results (18 months later) SB achieved trust, alignment, commitment to
action—and a new investment strategy that
would not have been achieved otherwise.

Ingredients of success There’s no silver bullet, but rather many
elements—all working together effectively.

Putting it all together A business process that mines added value on
an ongoing basis can be developed through
practical, proven, incremental steps.
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Similarly, a sustained improvement in value
creation requires a system of elements that all work
together...

Committed organizational leadership
Credible valuation methodology
Range of investment alternatives
Credible inputs—handling uncertainty
Excellent facilitation

Sound process design

Effective process leadership

10 — 1 Workable supporting systems
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...and if an element is missing or not well connected to other elements,
the value frontier reverts to the current momentum of the organization.
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Effective resource allocation requires underlying
effectiveness in alternative generation and asset
valuation.

Resource Allocation

Portfolio Review

ASSGt Valuation u | gﬂ Portfolio Analysis Inputs

Asset Valuation Review |

Dev. Cost ommercia Asset
Analysis Analysis Valuation

Asset Valuation Inputs -|

Portfolio
Management

Technical
Analysis

Alternative Generation
Characterization & Alternatives Review
Situation
Analysis

Asset Characterization & Alternative Generatio
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A well-designed, well-led decision process builds the
buy-in and commitment of the relevant
stakeholders.

Phase 1 Phase 2 Phase 3

anagement Guidance Calibration Decision-Making

ams

-y ) )

oject
ams

Options Evaluations Refinements
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A balanced and credible set of alternatives is a
powerful enabler to effective portfolio management.

Project Current Buy Up Buy Down Minimal
» Target launch for hyper- In addition to Current, * Current, but » Stop all development
tension 2 alternatives: eliminate activity after Phase llb
* Initiate long-term outcome A) Pursue PLE with Phase lllIb long- * Pursue license-out
Alpha study in Phase IlIb patent extension term outcome opportunity
« Conduct Phase Il comparator |B) Accelerate NDA filing study
studies
« Target launch for prostate  Current, but add * Not applicable « Stop all development
cancer in US & Europe 3Q99 mortality study activity
« Start a comparator study vs. * Pursue license-out
Beta major competitor April 1997 opportunity
(not to be included in
regulatory file)
« Target file date for In addition to Current, Two alternatives: « Stop all development
Alzheimer’s: Sept. 1998 3 alternatives: A) Current, but activity after Phase Il
* Pursue seven Phase llla A) Perform two disease perform two * Pursue license-out
studies in parallel modification studies fewer Phase llla | opportunity
* Pursue one comparator starting Jan. '97 studies
Gamma | study B) Perform two disease |B) Current, but
modification studies drop
starting Oct. '97 comparator
C) Perform two disease study
modification studies
starting April '98
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Value consists of forward-looking possibilities and
probabilities—including real options.

Probabilities Possibilities Assessments
Physician Education D D D
Success - Hm Competitive Profile
40 u Peak Sales
Phase Il Cash Flow Estimates quation of Sales
Success 60 Status Quo PrIC‘eS
50 Prevails mEEN .
= D b
Cost
License
|
=1
50
Failure
Stop
=1

/

l J ] J
Investment
to next decision / \
Investment Net in-market cash
to completion results
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Value measurement credibility derives from the
principle of “equivalent shareholder value*.”

Net Present Cash Flow
Value (NPV) Estimates

Physician Education

Succoss ] DD_ .
|

1,000
40
Equivalent zhase 1l
Shareholder uccess 60  Status Quo .
Value .50 Prevails 500 - = [ e
340 /\/
License _
50 —20 (=
Failure
Stop
—20 =

"Equivalent shareholder value” is the amount of added value that would make shareholders indifferent between receiving
that value now vs. pursuing the forward-looking possibilities with their associated probabilities.
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The appropriate level of detail is determined by
what it takes to achieve credibility and

tlransparenc Expected
p yf—’hase i Commercial
Phase Il Efficacy and Comparator Overall Value
Efficacy Safety Registration Study Launch Probability ($ million)
Success US+EU 0.24 410

Success .6 « At least comparable
95

to major competitor
. 4 i
Success < Failure US+EU 0.16 290
6 05 Failure

« Improve rate of — 0.02 0
Success urinary flow vs. placebo

» Safety
7
Statistically significant 4 ]
changes in primary Failure L 0.28 0
endpoints S )

uccess
5+ At foast ol EU only 0.05 340
6 east comparable
Success ’< to major competitor
95 4 i
Success Failure EU only 0.03 230
0 95 Failur
« Improve rate of arlre — 0.01 0
urinary flow vs. placebo
» Safety
Failure
— 0.06 0
— 0.15 0
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Credibility of the valuation methodology derives
from sound logic and transparency.

Phase 1 Phase 2 Phase 3
Project 3: If $8.5 million is invested... Rank ROE Project Alternative
Flypertension O 2 #10 Current
Treatmeis Probabilty  Probabilty  Net Present
of Technical  of High or alue
Success Low gales @ 50:1 #4 Buy Down
High $1,000 million @ 45:1 #7 Buy Down
Path 1
@ 401 #3  BuyUp
Buy Up il $500 million
“Failure gl @ 35:1 #7 Current
Current
—$20 million
Path 3
Buy Down 5
N ...then the expected value is 2 35:1
DU $340 million and the return on | . 401
. . o ncremental value from project #3
>
2 3 45
©
S
3 2) 501
_—
1 Incremental
60:1 investment
$8.5 million

Cumulative Investment
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Dealing effectively with uncertainty builds trust in
the evaluation framework and helps focus attention
on value drivers.

Commercial Value Given Development Success
NPV of Cash Flows ($ million)

O 100 200 300 400 500 600 700 800 900

Variables Median

- . p . Blockbuster:
Efficacy Relative to Major Competitor  Better Sarlr\lﬂeegf(f)igacy, 5852 %L;Stt::
Price War Efficacy,
Market Share Given Slightly Better Efficacy (%) 9 6 10 Premium
Price
. . Low GDP, Strong High GDP, Weak
Annual Real Price Growth/Decline (%) —0.5 Governmental -2.0 1.0(\60\/ernmental
Price Pressure Price Pressure
Market Size Ceiling (M Therapy Days) 1,800 1,600 2,000
Price Drop on Product Patent Expiry (%) 25 40 10
Variable COGS ($/Therapy Day) 0.13 Flat —” 0.16 0.08 < Ssteep Manufacturing
Manufacturing Learning Curve
) Learning Curve
Market Share Loss at Product Patent Expiry (%) 60 75 50
Launch Date 1999 2000 1999
Time to Peak Market Share (Years) 4 5 i 3
Safety Profile Relative to Major Competitor Better Samel::l Significantly Better

Base Case =420
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To achieve credibility of the inputs, we applied six
rules.

1. Use the same information set for every project—templates consistent
in scope but flexible enough to represent the differences among
projects and their alternatives.

2. Getinformation from the most reliable sources—experts from inside
and outside the company.

3. Document information “pedigree” —date, place, expert, assumptions,
rationale.

4. Engage peer review—across business areas and functions.

5. Validate internal estimates against those of external industry observers
and market analysts.

6. Identify the impact of each variable on expected results—to ensure
internal consistency of the analyses and shared understanding from
project teams to top management.
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Today, we will address...

SB'’s starting point

Results (18 months later)

Ingredients of success

Topics

... and conclude that ...

SB’s resource allocation problem was similar to
that faced by many large businesses.

SB achieved trust, alignment, commitment to
action—and a new investment strategy that
would not have been achieved otherwise.

There’s no silver bullet, but rather many
elements—all working together effectively.

Putting it all together

A business process that mines added value on
an ongoing basis can be developed through
practical, proven, incremental steps.

KEELIN | REEDS

Copyright 2006 Strategic Decisions Group. All rights reserved. Used by with permission. Page 33 ‘S‘ D ‘ G




Improved resource allocation can be accomplished
with practical, proven, incremental steps.(l)

« Step |I: Demonstration

— Introduce asset valuation methodology and test on a single complex
decision problem

« Step ll: Scoping

— Identify gaps in the current methodology and process and then design
Step Il scope to fill them

« Step lll: Process Design
— Develop asset valuation and portfolio analysis methodology
— Apply to mini-portfolio (typically five to six projects) to
- Test feasibility of design

- Gain management commitment by demonstrating value creation
potential

- Prepare the organization for full-scale application

- ldentify improvement needs
— Design asset and portfolio management decision-making process
— Improve methodology and process design based on test results
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Improved resource allocation can be accomplished
with practical, proven, incremental steps.(11)

- Step IV: Process Implementation

— Apply improved asset valuation and portfolio management process
across entire portfolio

« Step V: Process Improvement

— Improve methodology and process design based on completed
implementation results

« Step VI: Capability and Infrastructure Development

— Design the internal organization, training programs, and systems to
transfer technology in-house

— Design and implement appropriate interfaces and links with other
business processes
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By tackling the soft 1ssues —
such as information quality, credibility, and trust —
SB improved its ability to address the hard ones:
how much and where to mnvest.

— Harvard Business Review
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