HI0| 221 9]
M==2 U

2015.12. 1. o
5 8 s

KIET AR



HiOI2 Z I, Hi0] 24+, S EHH|

[

gl= HI0| 22312 SE LA

o

dSIET A HAPY



/S
y
.
/ |
:

HIOI2ZH, Hi0| 2], SEHAI

GSIET M HAPY



0|2 Z X, di0]| 4, Hi0| @ J]= GSiET AigiRe

) HI0| 2 B X

o= He X 38 S

WHITE [0 o2

A=ESE)

y BT
\
Genomics MEMS
Electronics Proteomics Microfluidics
Super Computin Bioengineering :
IONetworklli)ng i Bioinformation Photonics
Chemistry Chemical Engineering
S/W, H/W .
Pharmacology Molecular Design




I:IIOIQJl%, HIOIQZ%'HI GSIET AJHSH7R

* The application of S&T to living organisms as well as parts, products and models
thereof, to alter living or non-living materials for the production of knowledge, goods
and services (Biotechnology Single Definition in OECD, 2004)

* The application of biotechnology to primary production, health and industry could
result in an emerging Bioeconomy where biotechnology contributes to a significant
share of economic output (OECD, 2009)
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Source: M.C. Roco & W.S. Bainbridge, Converging Technologies for Improving Human Performance, NSF, 2002. Modified by KIET
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Situation in 2030

Implications for

The bioeconomy

Primary production

Health

Industry

Population and
economics

[DEMOBUIAPHICS
andfmcmean
f OUNCE

f

Energy and

climate change

World population rises to
8.3billion. 97% of growth
occurs in developing
countries. World GDP
doubles its 2005 level, but
many still live on USD2
per day. Per capita
income in OECD
countries remains 3 to 6
times the world average.

The global labour force
increases hy 25%.
Working age and young
cohorts decrease in
OECD countries.
Education levels rise and
jobs move from
agriculture to
manufacturing and
services.

Rising energy demand is
met by fossil fuels and
GHG emissions
increases. Global
temperature increases by
1.0C and sea levels rise.

More money flows into
R&D and investment.
Centres of biotech R&D
develop in non-OECD
countries. Increased
income in the developing
world changes
consumer habits with
regard to food,
healthcare, travel, etc.

Problems funding
entitlement programmes.
Increases in education
levels, particularly the
numbers of those with
tertiary education,
increase HR availability
for R&D.

Increase in R&D for low
GHG energy and climate
change mitigation.

Increased population
and demand for meat
and fish drive up food
prices. Negative impact
on poor populations
increases the
acceptance of
biotechnology solutions
for yield.

Mechanisation of
agriculture in the
developing world increases
energy demand.

Crop yields decrease and
drought and salinity
increase in some regions,
driving the development
and adoption of plant
varieties with higher yield
and stress tolerances.

Higher income
levels increase
demand for
healthcare for the
world’s larger
populations.

Elderly populations
increase demand for
healthcare, particularly
long-term care.
Prevalence of
degenerative disorders
increases. Biotech
solutions may be
limited.

Increased
temperatures lead to
the spread of some
diseases to new
geographic regions,
but public health
measures compete
with biotech as a
solution.

Population growth
poses environmental
challenges that create
opportunities for
industrial
biotechnology(IB).

As agriculture is
increasingly mechanised
in the developing world
and fuel demand
increases, IB is employed
for the conversion of
agricultural wastes to fuel.

High energy prices and
robust environmental
regulation provide
incentives for using IB to
cut energy use and GHG
emissions.

Source: The Bioeconom‘ to 2030, OECD (2009). Modified
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Situation in 2030

Implications for

The bioeconomy

Primary production

Health

Industry

=

Food prices
and water

F

Competing and
enabling
technologies

Food prices remain high
compared to historic
levels as demand for
biofuels and meat rise.
There are large
population increases in
areas of water stress and
67% of the world lacks
sewerage.

New technology
contributes to increased
healthcare spending
globally.

IT and nanotech spur the
development of
biotechnologies while
competition with non-
biotechnologies
intensifies.

High food prices cancel
out some economic
gains. R&D investment
in agriculture and
environmental
remediation.

Cost concerns in health
limit potential profitability
of health R&D, helping to
drive a diversification of
biotech R&D into
industrial and agricultural
applications.

Increases in computing
power benefit
bioinformatics.
Competition for R&D
funds increases.

Demand for food and
water drive interest in
agriculture. Advanced
biotech plant varieties
are seen as a solution in
many regions.

In an attempt to contain
healthcare costs,
prevention through eating
healthy food and drug
production in plants are
explored for cost savings.

Precision farming and
water conservation
techniques are explored.

Lack of clean
drinking
water/sanitation
increases some
disease.

Downward pressures
on cost decrease
R&D incentives and
add to the difficulty of
implementing
expensive new
medical systems.

Advances in
nanotech may solve
some technical
problems associated
with drug delivery
and experimental
therapies.

IB is used to reduce
water consumption
and remediate
polluted water.
Feedstock prices and
water shortages
challenge the viability
of biorefineries and
biofuels.

IB is explored to clean
water in a bid to prevent
illness.

Nanotechnologies spur
development of
environmental
remediation techniques
but bioenergy faces
competition from other
renewables.

Source: The Bioeconom‘ to 2030, OECD (2009). Modified
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for ~ 100,000 human genome
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* Chaotic © o o ‘ * Impersonal
© o

o
— Customer Confusion ) © — Focused on Systems, not People

— Misaligned Incentives

— Uncoordinated

— Inefficient — Silos

— Over and Underfunded — Expensive
— Behind in Leveraging Technology

complex * Increasingly Effective
— Pregnant with Possibility 0
— Reduced Infant Mortallty
v’ Whole Genome Sequencing at Birth
A = Networked Genomic Data
‘e * No Outcome = No Income

OOO

» Medical Modernization Act e

* Global Online Communities by

* Major Investment in
Healthcare (China)

* The First of 78mil. Baby

Boomers Turns 65

Disease State

e Clinical Trials as Communities
* Personal Health Records

* Making Healthcare

* Collaborative Medicine Approach
for Patients

* WebMD Simpler for Patients « Accountable Care Organizations
s H ° 8
ealthca_re Apps N | o Superconsumer Dominate
= Personalized Medicine, Wireless Monitoring — Sustainable
& Real-Time Monitoring and Feedback - Informed

— Real-Time Feedback

Source: Global Life Sciences Report 2012, Progressions: The Third Place: Health care everywhere, Ernst & Young (2012). Modified )
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* Healthcare 3.0: The shift from product/service to health outcomes

2.0 3.0
Diversified product portfolios Health outcomes

Product-centric; Customer-centric;
B2B B2C

Revenue and
margins

|

Business model

)

Health outcomes for
/ patients and health
systems

‘ Customer

Product efficacy / experience

g ) Useingdeo )

|

Value drives

)

|

Brand value

)

l

Go-to-market
strategy

)

|

. Acquisition of Innovative
Inorganic growth / produc.t partnership
companies

J

. . Product Business model
Innovation / innovation innovation
Approval based ‘ Reimbursement >

Information / on clinical data / based on real market
effectiveness

|

Source: Global Life Sciences Report 2012, Progressions: The Third Place: Health care everywhere, Ernst & Young (2012). Modified 1
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* Disruptive Innovation in the Supply System

Present Future
Supplier /‘ Doctor/Treatment ’ Self/Management

Place / Hospital/Medical Institution Home/Facility

Timing After diagnosing Diseases ’ 24/7

i

Prevention &
Management

N N N N

Purpose / Cure
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