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Todayos discussi on

The race for global leadership demands business model innovation
2. What is innovation and the profile for business model innovation?

3. Five Pillars of Innovation driving business model innovation

r

A Financial incentives

A Innovation resources
A Regulatory framework
A Demanding patients

A  Investment community

4. The future and examples of business model innovation
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" The race for global leadership and the
demand for business model innovation
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Basis for todayos discussion

PwC Medical Device Innovation Scorecard
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A 9 key countries in the developed THE CHANGING FACE OF

and emerging markets MEDICAL TECHNOLOGY
INNOVATION
The dynamics of rh;
A Surveyl/interview data from Med o i

nine countries, all cus
track global shifts in

Device companies

Medical Technology
Innovation Scorecard
The race for global leadership

A Nearly 100 metrics for each country

A Most successful reports Med Tech
reports published

PWC 15 developing a
Medical Technology In-
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The Scorecard is heavily covered by all the major media ...
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We selected 9 countries for our study i each with major
economies and innovative markets

United Kingdom

Germany
——France-_
g
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The US is experiencing the most rapid relative decline, while
China accelerates the fastest followed by Brazil and India

Scorecard

B 2005 M 2010

United Germany United Japan France
States Kingdom

PwC



B
Historically,

Powerful
financial
incentives

The US spent
more per capita
on healthcare
than all other
countries.

Generous
coverage + high
procedure
reimbursement
fueled
physician
adoption of
new
innovations

5 pillars of Medical Device Innovation in the US

Leading
resources for
innovation

The US
established
itself as a world
leader in AMCs

Annual NIH
grant funding
exceeding $30
billion per year
supported the
advancement
of medicine.

Supportive
regulatory
system

FDA ledin
setting
standards for
safetyand
efficacy of
medical
technologies.

Other countries
would wait to
see
position before
acting upon
medical
technology
applications.

FDAO

) S

Demanding
and price -

Insensitive
patients

Ameri cart
high demand
for healthcare
services as
measured by
MD visit
frequency.

Declining share
of payments
made OOPT
from 68 % to
14% over 50
years

1S

Supportive
investment
community

d&ed-Tech
ranked 2" or
3 largest
category among
VC and angel
investors.

VC funding
averaged~$2.5
Billion p.a. over
the last decade,
enabling
commercializat
ion of
innovations

PwC 8




|
HC Reform and
powerful tensions

evolving industry structures are creating
that are transforming innovation

Yesterdayé

Tension 1: Tension 2: Tension 3:
Feature vs. solutions Silos vs. systems Volume vs. value

A Novelty rewarded as much as |A Med Tech operated in silos, A FDA approval based on
innovation focused ona small part of a safety and efficacy in large

A New features = price disease or healthcare populations studies based on
premium problem. statistical measures

A Payersreimburse A Providers used innovative
procedures regardlessof technology to drive
value procedure volume

Today ¢é

A

Companiesmust innovate to
remain relevant and
maintain revenue.

Incremental innovation
doesnot
incremental revenue.

Reimbursement focus shifts
toward solutions.

| ead t

o

A Shortage of medical talent
strains the system, requiring
systems perspective.

A Shortage of money requires
iren@yatiank in care delivery.

A Ubiquitous connectivity
enablescoordinated care.

Genomicsenables
personalized healthcare.

Med Tech companiesmust
consider genomic differences

Value occurs by
personalizing solutions
within the system.

PwC
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Tensions are driving innovation beyond technology and
product innovation and towards business model innovation

Six levers of product and service innovation

Business model Technology
innovation innovation

Value proposition Products/Services

e Customer experience e Performance and D The past
e Product + Service feature improvements

¢ Brand value e Packaging integral to

customer value

Value network | l Process Technologies

e \Value network/ ¢ Manufacturing
ecosystem Customer and assembly
* Revenue and Insight * Service delivery

margin model

Target customer VEnabling Technologies

e Buyers and involved ¢ |nformation systems
non-buyers e |ogistics/Inventory

e Marketing methods

PwC 10



"Whatis innovation and the profile of
business model innovation?

PwC
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In the Innovation Cycle  failure and pain create tensions that
drive the innovation process that lead inturnto  growth

This cycle takes place atthe device, organizational, national, and

global levels
Innovation cycle
Acompliance Wew

30%to 80% after six months,

i Nov ar tGrosvth 0 Failure  50% of all prescriptions

not filled, 50% of those
not followed

&

Innovation Pain  $290B costs of non-

adherence, millions
Proteus wireless device .
Tension

sick, thousands die
incorporated into oral solid
dose form 25% vs. 100% adherence

PwC
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The most powerful and radical classes of innovations occur
by combining technology and business model innovations

Owning the disease requires
a mix of innovation types

\SY Breakthrough Radical
Technology
change
Pz Breakthrough

Close to New
existing

Business model change

PwC 13
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Radical innovations create the most value by harnessing
creative tensions in the system and organization

—  Three classes of innovation

Proteus wireless
pill device

Texting and
emailing
Disease patients
management Radical

call centers )
Breakthrough 0%

Incremental 20-50%
0-20%
Adaptive tension < "

"You need creativity and invention, but until you can connect that creativity to the customer

New value creation

Creative tension

in the form of a product or a service that meaningfully changes their lives, | would argue you
don't yet have innovation." A.G. Lafley, CEO, Procter & Gamble

PwC 14



Serono radical innovation transformed
model to fAowning t

|
Case example: Merck
|l ts business

h e

Merck Serono Owning Growth Disorders

Business model

PwC

Patient ease of use

Strong global brand

New value-based
compensation model

In-office nurse
consultations

innovation

Value proposition

¢ Customer experience
* Product + Service
¢ Brand value

Value network

¢ Value network/
ecosystem
Revenue and
margin model

Target customer

¢ Buyers and involved
non-buyers
¢ Marketing methods

Customer
Insight

Technology
innovation

Products/Services

¢ Performance and
feature improvements

* Packaging integral to
customer value

Process Technologies

* Manufacturing
and assembly
¢ Service delivery

Enabling Technologies

¢ Information systems
¢ |ogistics/Inventory

Call center nurse patient
monitoring and compliance

Generic growth hormone

MDx and Rx selection

In-home patient training

Clinical data integration

Patient data shared with
providers and payers
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The five pillars of innovation driving
business model innovation

PwC
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Financial incentives

PwC
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| US continues to
lead in health
spending, with no
expected
of the cost curve.
Chinain 2 " place
by 2020

~

Nnben

PwC

Total health expenditure
vs. health expenditure per capita:
2003, 2007, and 2020 forecast
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US continues to lead in share of government spend going
towards healthcare

Government expenditure
on health as % of total
government expenditure

United States

o B
w

Germany R¥AS)
Japan RBE&S
France RN/

United Kingdom

china EEND
Israel m
Brazil
India

Source: World Health Organization, based on 2006
data, which was the latest available
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Israel leads in ease of reimbursement approval

Ease of reimbursement approval
ranking: 1=most difficult, 9=easiest

Israel
United States

United Kingdom

69
66
60
Brazil
India
France
Germany
China
Japan

Source: PwC survey

PwC
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Innovation resources

PwC
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US will continue to lead in R&D spend, but China is eclipsing

Japan and is closing fast

R&D spending as a % of GDP

vs. total R&D spending ($USD):
2000, 2007, and forecast for 2020

Total R&D
spending,
usbD

PwC
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China is now #2 in research output and #5 in university

leadership (but not far behind Germany, Japan, UK)

Research output vs. number of Top 500 universities

Research
output=
annual
publicatoins
as share

of world
output

35%
30%
25%
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15%

China
10% [ )

e United Kingdom
France  ® Germany

5% ® Japan

India

@_ Brazil

.Israel

25 50 75 100 125

0%

Number of universities
in Academic Ranking
of World Universities’
Top 500 list

PwC Sources: Thomson Reuters and Academic Ranking of World Universities

United States

150 175
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China lags in patent applications relative to # of researchers,
but will close the gap aggressively as development progresses

Researchers vs. medical technology patent applications

Number of 1,500
researchers, @ China [ ]

thousands .
United States

1,200
900
o
Japan
600
300
France .Germany
India
Brazil 8 United Kingdom
0 @ Israel
0 10 20 30 40 50
Medical technology
patent applications,
thousands
PWC Sources: United Nations Educational, Scientific and Cultural Organization and World Intellectual Property 24
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China is now #2 in patents and R&D

The

Economist

Trading places

Chinais overtaking Japan in patent
applications

PwC

Inventive leaders
Patent offices, applications, "000

2006 WM 2007 2008 2009

0 100 200 300 400 500
United
States

Japan

China

Europe

Source: World Intellectual Property Organisation




' Regulatory framework

PwC
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Companies indicate the US is 3 'd in approval time and 7
approval ease, only Japan is more difficult than China

Regulatory approval time vs.
ease of regulatory approval process

Ease 9
of regulatory
approval Israel
ranking, 8
9=easiest
1=most
difficult 7

France @ India

6 ® ®united Kingdom

Germany
United States
Brazil
3 .
China
® Japan
2 o
1
0
0 6 12 18 24 30
mo mo mo mo mo mo
Source: PwC Survey Regulatory

approval time,
PwC months
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As the rate of patent filings in developing countries increases,
so presumably will their attention to IP protection

Intellectual property protection vs. software piracy rate

Intellectual 7

property
protection
rating,
7=best 6 Germany
, ® ® France
United ;
States @ @ United
5 Kingdom
Japan
Israel China
4
® india @
o
Brazil
3 o
2
1
0
0% 20% 40% 60% 80% 100%
Software
piracy rate

PwC Sources: The World Bank and Business Software Alliance
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The FDA and European regulators deal with three types of
uncertainty very differently

State Uncertainty Process Uncertainty Outcome Uncertainty
Quality of the Idea Quality of the Team Value Creation Potential
* |s there a large enough * s there a team that can « Will the market adoption
pain point and a compelling predictably commercialize the enable 10X value creation?
enough solution? idea?
* How much does it cost?
How lgnemm

Quality of Decision
Making

* |s the regulatory procesg
able to keep ineffective ¢
unsafe products from the
market?

Quality of Decision Process N\Value of Decision

* Is the regulatory process Pjocess

predictable? at value is conferred by
*How much does the oval in a given
regulatory process cost? regfilatory process?

*How long does the
regulatory process take?

Regulatory

PwC 29



' Demanding patients
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Different countries exhibit dramatically different models of
medical practice

PwC

31



