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Overview of the Health R&D System

Public \ r/ Private non F"rofit-\"- 4 Private for Profit ™

Central Government Resaarch ¢  Pharmaceutical

. Foundations Industr
Research Council Y

Research * Biotech Industry

Government Charities

Agencies
Lacal Government
Universities

Public Feundations
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Council for Working Life and Social Research) LmwmmmﬁﬁmzuummmmLm'\'i
szinAaImL (Swedish Governmental Agency for Innovation Systems: Vinnova)

AN ANDINA UWaTnALIa (County councils and municipalities)
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Forskning: Agreement on Medical Education and Research (ALF agreement)
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Private Organisations

Non-Profit Organisations: Research Charities and Foundations
Swedish Cancer Society
Swedish Children's Cancer Foundation
Swedish Heart-lung Foundation
Swedish Diabetes Association’s Research Foundation
Swedish Brain Foundation
Swedish Society of Medicine
Swedish Society for Medical Research
Knut and Alice Wallenberg Foundation
Wenner Gren Foundations

For Profit Organisations
* Pharmaceutical Companies
* Biotechnology Companies
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Main Funding Sources of Health and Medical Research

Funding Source |year] million kr
Industry (2005 12,421
Municipalities and County Councils (2005) 3,154
The Swedish Research Council (2004) 570
Swedish Cancer Society (2007) 300
The Swedish Foundation for Strategic Research (2004) 120
Swedish Governmental Agency for Innovation Systems [Vinnowa) [20068) 105
The Swedish Council for Werking Life and Social Research (2005) 93
Swedish Children’s Cancer Foundation [2005) 87
Swedish Heart-lung Foundation {annually circa) 85
Vardal Foundation [2008) &0
The Swedish Society of Medicine (2004 20-25
Swedish Society for Medical Research (annually) 20

Swedish Diabetes Association’s Ressarch Foundation {annually) 14
The Wenner-Gren Foundations (annually) 12
Swedish Brain Foundation (2005) 4.5
Medical Faculies own funds and income [2001) 251
Knut and Alice Wallenberg Foundation [2005) &01*
The Knowledge Foundation [2005) 432

*Tatal spending across all research fields no disaggregated data availabla) Source: various [see tex]
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Funding Flows

Funders

e | =3
. Private Research Ind
: Charities and Y

Foundations

¥
Research Resesarch
Councils Foundations

A

County Universities and
Hospitals | L University Hospitals

Recipients
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Research Capacity

Number of doctoral degrees by faculty area

B Medicine

B Mawrd Sciences

B Technelogy/Engineering
B Socid Sciences and Law
B Humanities and Theology
O Agriculturd Sciences

B Tiher

Source: Vetenskapsrédet [2004);
Enerbéick et al. [2004)

Number of research positions at Swedish medical faculties, fulltime equivalents

Position 1994 1995 1996 1997 1998 1999 2000 2001
Adjunct &9 85 173 177 658 631 617 616
Research assistant 238 241 269 241 253 208 199 195
Researcher 329 332 381 438 520 594 642 483
Lecturer, adjunct 1 2
Lecturer, combined pasitions 51 56 162 194 190 184 155 150
Lecturer 350 365 395 345 465 404 366 373
Professor, adjunct 5 4 5 & & 10 7 7
Professor, combined position 75 157 239 272 285 292 323 371
Professar 341 271 269 249 279 349 378

Toal 1581 1805 1942 2626 2604 2659 2775

Source: Enerbéck et al. (2004)
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County Councils and Municipalities: Governance

* Various governance sfructures across organisations o) Sveriges
. . . agm K
e Cooperation with universities for ALF funds 8 och Landsting

e.g. Stockholm County Council's and Karolinska Institute’s joint research organisation:

:]JLL Stockholms lans landsting
Stockhalm I :
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|k Executive Board ) Executive Board I L Karclinska Institute
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: RAD University
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The Swedish Research Council: Governance
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Overview of the main bodies of the French health research system

* Central government
* Regional and local government
® European Commission

Decision-making bodies

® Public research institutes

* Central government

* Funding and public health agencies
* Foundations

® Public research institutes

Executive bodies

* Higher education sector
Research bodies * Public research institutes
® Foundations
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Funding of public biomedical research

Institutional bodies € million (2003) % Total

National 1167
Regional/local 46.1
National agencies 339
Agencies Foundations 327
EU Framework Programme 40
Public research institutes 1101.5
Foundations 157.3
France 1044.9
Abroad 7.7
France 09.3
Abroad 57
Total 2,737.9
Source: Esterle et al. [2008)

Administration

Research institutes

Higher education

Industry
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Institutional bodies € million (2003) % Total

Universities 1160.5 42.4
CMNRS 517.0 18.9
Inserm 424 4 15.5
INRA 104.7 3.8
CEA 26.5 3.5
IRD 19.3 0.7
CLCC 97 .9 3.6
CHU-CHR 21.4 3.3
Other public research institutes 13.6 0.5
Foundations 171.7 6.3
Others 41.0 1.5
Total 27379 100
Source: Esterle at al. (2008)

Academic instituticns

Mission-oriented institutions
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Researchers (FTE) in Researchers (FTE) in the % Total biomedical
biomedical research (2005) institution (2005) research
Universities 4,170 25,060 391
CMNRS 3,238 11,606 30.3
Inserm 2,161 2,161 20.2
INRA 357 1,825 3.3
IRD 88 752 0.8
Pasteur Institute 317 317 3.0
CEA 346 5,843 3.2
Others 0 843 0.0
Total 10,677 48,427 100
Source: Esterle et al. (2008)

Institutional bodies
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Scientific publications
World share (%) Relative citation index

2006 Change 06/01 2006 Change 06/01
(%) (%)

Fundamental biology 4.5 -15 0.97
Medical research 4.2 17 0.87
All disciplines 4.4 -15 0.97

Source: Esterle et al. [2008) based on Thomson Scientific and Observaloire des Sciences ef des Techniques
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Scientific_publications
France Germany United Kingdom
Change Change Change
(%) (%) (%)
2006 06/01 2006 06-Jan 2006 06-Jan
Waorld share (%) Fundamental biclagy 4.5 - 6.4
Medical research 4.2 6.7
Specialisation Fundamental biclagy 1.02 - 1.05
index Medical research 0.97 - 1.09
Relative citation |Fundamental bislogy 0.97 1.07
index Medical research 0.87 0.97

Source: Esterle ot al. [2008) based on Thamson Scientific and Cbservatoire des Sciences et des Tachniques
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Key Players

Industry and the NIH support over 80% of health research in the
United States, creating a considerable gap between their investment
and the sums invested by other sponsors.

Funder Expenditure in 2003 Share of overadll
($ billion) funding
Industry 54.1 57%

NIH 26.4 28%

State and local 4.3 A%

Private non-profit 2.5 3%

Source: Mosas, Dorsay, et al. (2005)
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MIH budget in § billions

b28.4 $28.4 §28.4

$5~

$0 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Fiscal year
source: NIH
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U.S. Health Research: Principal Funding Flows

Public funds

local/ State
Governments

Federal
Government

§

L

Private funds

Private
Nonprofit

Industry

|

Other
Departments and
Agencias

Department of
Health and
Human Services

Foundations, e.g.
Bill and Melinda
Gates

Y
Pharma/Biotech/
Device companies

e.g. Plizer

Funding
sources

Funding

bodias

NIH

_ Recipient
Fzrénﬁitzs research
seffings

Independent Hospitals
Resaarch Maedical
Crganisations Schools

Universitias/
Colleges
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NIH: Funding Distribution

» According to the FY 2006 Training 3% |
President's Budget Request, the Research Mgmt & ée:fnﬂc_r'}ﬁ"'e ot
total NIH Budget Authority Support 4% %
amounted to $28.740 billion All Other 5%

Other Research
Just over hdlf of the budget was finc Ks) &%

dedicated to funding
investigator-initiated research Research Centers |
through Research Project Grants P \

R&D Contracts
10%
Intramural
Research 1085

FY 2006 President's Budget Request
Source: MIH
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NIH: Governance

NIH Steering Committee

Extramural Intramural
Activities Activities
Work Group Work Group

Information Facilities

Technology
Work Group Work Group

Management
& Budget
Work Group
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Overview of the Health R&D System

Research

”d'-IS—T}' Charities

Gowernment

!—I—l

Pharmaceufical

[ Bictechnology |

Wellcome Trust ] [

Cancer
Research UK

[ British Heart ]

Foundation

| | ]
Research Higher Education Depariments of Other
[ Councils ] [ Funding Councils ] Health Cepartments
W | [e.g. Defence

| |
Mon-Departmental
Public Bodiest

| i
[ MNHS R&ED Policy Research
J NHS Wales® |

Medical
Research

- Programme
Counci

[England only]

Martharn
Irakandd

NHS England | [ NHS Scofandt | ‘ NH3

Mostly funding Medical Schools.
For example, fhe Health Profection Agency.
SThrough the Chief Scientist Cffice, Scotfish Executive Health Department.

dThrough the Ressarch and Development Office for the Morthem Ireland Health and Parsonal Social Services.
Through the Wiales Office of R&D for Health and Social Care.
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R&D Funding System

Private investment Donations &

& innovation endowments Public taxation

Research
Charities

Research Charities
Y
Industry £9%
Health Educarion Funding Councils 5%

Research Councils 6%
nﬁpnrlnmrﬂ af Heelth S

Cther Government Depariments 2%

Source: Department of Haalth [2004)
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Funding Flows for Health R&D: UK Government

Science Budget Departments of Haalth r Other
[ £345 T m= 1 P £753m Departments

/ ] f | [ PolicyResearch N

DTI/Csl DIES olicy Researc or-
‘— ‘—'7 ‘ Pr?érc:mmeb NHS RAD Departmantal }
PR R |

#30m Programme odiost

4 4,

{ Research | [ Higher Education ]

Councils Funding Councils MIHR /O SCHR
E??‘\?lm“ ) £400m \—f'i

[ MRC MHS England MHS Seotland MNHS N. Ireland NHS Wales
£546me £60m | £12m £4.4m

Sources: UKCRC [2006); HM Treasury, DTI, DIES [2004)

Data are for 2006-2007, unless stated atharwisa,

aThe MRC is the major funder of healthralevant R&D across all the Ressarch Councils; data are for 2007-2008; total Research Council budgst
shown is for both health and science R&D across all sight Research Councils.

bEngland only.

dncluding the Health Protection Agency
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Overview of Funding Processes

Research Councils:
MRC

*Basic biomedical
research

#Clinical and publie-
health research more
recently

#Studentship and Fellowship awards
£51.8m)

*Grants to universities, hospitals, NHS
{individual projects, larger programmes,
research centres) (£172.4m)
sIntramural fo MRC's own units and
institutes (£279.4m|

#Research grants on a response-mode basis, mostly
investigator initiated

sEncourage research in pricrity areas, i.e. issue highlight
notices

sligorous peer review, mostly devolved to specialist Boards
and Commitiees

slnramural MRC units and institutes are outside of the
response-mode funding streams

Department of
Health

#Clinical research
sPolicyrelated research
sPublichealth research
sApplied research
[health technclogy
assessment and health-
service delivery)

#Studentship and Fellowship awards
#Programme grants, and grants fo
Research Units and Ressarch Centres.
* R&D support costs to NHS providers
(Total spend: £753m)

slnstitutional grants to NHS Trusts. Previously allocated to
NHS Trusts en a formulaic basis, now en a competitive
basis.

* Programme grants and direct funding to Research Units
and Research Centres administered through the NIHR.

* Policy Research Programme provides direct funding te
identified Research Units, Research Centres, and others via
open competitive tender.

Wellcome Trust

Research Charities:

*Rasic biomedical
research

* Grants (Tetal £324.7):
- Studentship and Fellowship awards
- Building, refurbishment, equipment
costs
#Direct activities eg.The Wellcome
Library (Total £119.2m)

sReszarch grants on a response-mode basis, mostly
investigator inifiated

eEncourage research in pricrity areas, i.e. issue highlight
notices

*Rigorous peer review

#Direct activities are outside of the response-made funding
streams

Industry

+Clinical research

#5Studentships and Fellowship awards
#Collaborative research project grants
to academic institutions (~£70m)
#Direct funding to their awn major
faciliies

eFund their own major facilities throughout UK
sEncourage research in pricrity areas, applications
underga rigorous peer review
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Funding Flows

Performing Sector

O Federal government

@ Provincial governments
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O Business

O Higher education

M Private non-profit

Funding sector
Source: Statistics Canada [2004aq)
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Business Enterprise Funding

e Funds 27% health R&D
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BioTechnok::gy sector

O R&D services
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and research infrastructure
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Source: Bellefeuille (2005)
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Research Capacity

Researchers engaged in Matural sciences R&D

Maijority of researchers (2004)
housed in industry Provincic Prvetsnan
Health professions are 7% of : | i
all degrees, but 11% of

doctorates Busnes

CRC aims to reduce ‘brain

drain’, and encourage

migration fo Canada Source: OECD [2004]
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| Masters

0O Dectorate

1567

Biology and agriculture Health professions
Source: Shatistics Canada [ 2007)
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Cooperative Research Centres Programme

Objective

To enhance Australia’s industrial, commercial and economic growth through the
development of sustained, userdriven, cooperative public-private research
cenires that achieve high levels of outcomes in adoption and commercialisation.

* Products, services and
technologies

b * |ptake of research by industry,
Business N 5 business and other research
Researchers " and users
Government Support * [mproved business
competitiveness and producvity
* Industry ready graduates
* Economic benefits to Australia
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Sectors Performing Health and Medical Research

Commonwealth Examples of key performers

Business
Government 3%

$53 million Biotechnology and pharmaceutical

State/T Jlocal companies
: 4159 tate/Temitory/loca Private Non-Profit
Private Non-Profit 15% e W I

$258 million $201 million Association of Australian Medical
s Research Institutes
Health interest groups [e.g. disease-

Business 25% related charities)
$426 million Commonwealth Government

Commonwealth Scientific and Indusirial
Research Organisation
Higher Governmentfunded centres [e.g. ARC

s s R Research C}eniresj
$771 million State/Territory,/local Governments

Hospital and bictechnology hubs
Total

Public sector $1 billion
Private sector $684 million

Source: Access Economics (2003)
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Funding Sources for Health and Medical Research

Examples of funding agencies
Commonwealth
Overseas 7% National Health and Medical Research
$120million Council $484 million
Commonwealth Cooperative Research Centres Programme
Government 46% $150 million
$800 million Australian Research Council $77 million

Other Australia 13%
$216 million

Other Australia (Notfor-Profit)

Cancer Council Australia $36 million

Business 25% Heart Foundation $9 million
£420 millian

Total

State/Territory/Local Public sector sources $954 million
Governments 9%

" Private sector sources $636 million
%154 millien

Source: Access Ecenomics (2003)
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NHMRC Support

Research Support Funding in 2005 Number of Awards
($ Million) in 2005
Pregrams $80.0 11
Project grants $207.1 453
Strategic awards $34.1 56
Total §321.2

People support
Career Awards $54.5
Career Development Awards $21.8
Training [postdoctoral) fellowships — Overseas $11.4
Training (postdoctoral) fellowships — Australia $21.1
Postgraduate Scholarships $9.2
Total §118.1

Infrastructure Support
Enabling Grants 29.0
Infrastructure Granis 22.6
Tofal 51.6

Source: NHMRC [2004)
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200506
Scheme ($m)

Discovery

Discovery Indigenous Researchers Development 0.400
Discovery Projects (including Fellowships) 255.066
Federation Fellowships 35038
sSubtotal Discovery 201404
Linkage

ARC Centres of Excellence! 103.732

Linkage Infrastructure, Equipment and Facilites 35.794

Linkage International 4.267
Linkage Learned Academies Special Projects 0.472
Linkage Projects 111.686
Special Research Ininatives 4.896
Linkage other
ANZCCART? 0.030
Australian Postdoctoral Fellowships CSIRO 0.179

Subtoral Linkage 261.056

Total NCGP? 552.460

Includes funding for the Australian Centre for Plant Functional Genomics, the Australian Stem Cell
Centre, ARC Centres of Excellence, ARC Centres, Watonal ICT Auseralia and Special Research Centres

Australian and New Zealand Council for the Care of Animals in Research and Teaching

Total program budget as approved by the ARC Board in July 20035, These figures exclude funding
transterred to the Department of Education, Science and Training to administer commercialisation
scholarships ($4m).
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Overview of key government funders of biomedical R&D

Research, Innovation and
Enterprise Council

wakinget

hational Research Ministry of Trada and L
[ Foundsation ] [ Industry [ Ministry of Hea tth ]

* 1
L
[ A*STAR [ [Natic:-na| Medicz| Res=zarch Council

{ BMRC ] Biomedical Science Group

{ 7 Rzsearch Institutes

Bic*One

-[ 5 Rasearch Consortia

Adapted and modified from National Science Council of Australia (2007)
Singapore’s Biotechnology Sector and Key Science and Technology
Agencies Overview
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Singaporean investment in R&D

Singapore's total expenditure
on biomedical R&D (2007)

Singapore's total expenditure on R&D (2007)

[m private sector
B public secfor

H private sector
m public sector

Distribution of biomedical R&D
expenditure by type of research

(2007)

m experimental
development
Wmbasic research

Dapplied research
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National biomedical and health R&D priorities

Disease research: Cross-cutting themes:
cancer = medical technologies
cardiovascular disease = clinical trials
neurobiology = immunology
ageing stem cell research
eye diseases regenerative medicine

infectious diseases health services research

Priorities based on public health and economic considerations
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\ Industry /
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Cabinet Ministries
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Public Research
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Arrows
indicate Universities
funding flows,
with thicker
lines indicating
more funding

Major Funders

¥ Billion (2006)

Pharmaceutical Indusiry

1,266

Universities and Colleges*

716

MHLW

131.5

Non-Profit Institutions

97

MEXT

METI

*Funds from Universities and Colleges may be counted twice, because they themsalves are largely funded by MEXT

Source: MAIC [2008); Burrill and Company (2007)
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Largest Japanese Pharmaceutical Companies, 2006

USS millions

/ — Revenue
Jakeda® | Rank Healthcare | Healthcare | Met income/

(world) | Company Revenue R&D loss
18 | Takeda Pharmaceutical Co. 10,284 1,620 2,870

22 | Astellas Pharma 7,850 1,435 1,122
23 | Daiichi Sankyo 7,158 1,459 671
- 25 | Eisai 5,583 926 604

‘ ’ 37 | Chugai Pharmaceutical Co. 2,787 467 328
40 | Taisho Pharmaceutical Co. 2,069 244 132

Daiichi-Sankyo

43 | Mitsubishi Pharma 1,945 208

46 | Dainippon Sumitomo 1,763 193
Pharma

47 | Kyowa Hakko Kogyo 1,698 108
48 | Shionogi & Co. 1,640 159
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