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COST CUTTING ANOREXIA ?

NEW PRODUCT AMNESIA ?

MYOPIC SHORT-TERMISM ?
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BORDEN CHEMICALS

1998 - Industrial Paints/Coatings

1997 - Superabsorbents

1998 - All

1998 - Carbon

1999 - All
1998 - Renamed

1999 - All

1998 - All

1999 - Chemicals

1999 - Electronic Chemicals

2000 - All

1999 - All

BRUNNER MOND

1998 - All

1997 - UK Pigments

1997 - Leather &
Speciality Chemicals 1998 - Oilfield Chemicals

1998 - Adhesives & Coatings

1999 - Formaldehyde & Resins

1998 - All

1996 - Fine Chemicals

1997 - Cellobond

SHELL / BASF
1997 - Polyethylene

1996 - Adhesives

CEMENTONE
1998 – Adhesives & Additives

AVECIA

1997 - Speciality Chemicals

1999 - Speciality
Chemicals

1993

1998 - Polypropylene Film

1996 - Textile Colours

1997 - Polyester & EU Titanium Dioxide

1999 - Polyurethane & Titanium Dioxide

1994 - Polypropylene

1998 - Fertilisers

1998 - All

1997 - Polyethylene

1998 - All 1999 - Some Coatings

ELEMENTIS
1998 - Ackros

ASAHI GLASS

INEOS
1999 - Acrylics

1999 - Fluoropolymers

RHEOX

SYNGENTA

NOVARTIS

2000 - Agrochemicals2000 - Agrochemicals

2000 - All

HICKSON & WELCH ARCH CHEMICALS
2000 - All

ACORDIS
1999 - Fibres

ASCOT

CHIROTECH

1999 - All

KKR
2000 - All but Fine Chemicals

DEGUSSA AG
2001 - All

DOW
2001 - All

1998

1998 – Rheological Additives

AZ-TECH
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PHARMACEUTICALS

%

FERTILISERS
AGROCHEMICALS

INORGANICS
CHLORALKALI
GASES
NUCLEAR

SOAPS & DETERGENTS
COSMETICS & TOILETRIES

PETROCHEMICALS
FEEDSTOCKS
BASE CHEMICALS

RUBBERS
PLASTICS
MAN-MADE FIBRES

SPECIALISED ORGANICS
ELECTRONIC CHEMICALS
DYES & PIGMENTS
COATINGS & INKS

PHARMACEUTICALS

SECTORAL BREAKDOWN OF THE EU CHEMICAL INDUSTRY PRODUCTIONSECTORAL BREAKDOWN OF THE EU CHEMICAL INDUSTRY PRODUCTION
(BY VALUE)(BY VALUE)

Facts & Figures – The European chemical industry in a worldwide perspective, CEFIC, November 2000
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TOP TWELVE R&D EXPENDITURE COMPANIES IN PHARMACEUTICALSTOP TWELVE R&D EXPENDITURE COMPANIES IN PHARMACEUTICALS

33.31.70Merck

13.92.12Aventis

7.91.54Eli Lilly

9.81.29American Home Products

13.41.56Bristol Myers Squibb

9.51.56Pharmacia

12.01.60Roche

13.21.72Novartis

11.41.92AstraZeneca

22.72.48Johnson & Johnson

20.62.65GlaxoSmithKline

22.33.35Pfizer

Sales
£bn

R&D
Spend,

£bn

The 2002 R&D Scoreboard, DTI



PHARMACEUTICAL COMPANIES LISTED ON THE LONDON STOCK EXCHANGEPHARMACEUTICAL COMPANIES LISTED ON THE LONDON STOCK EXCHANGE

THE TIMES – APRIL 1992

Glaxo
Smith Kline

THE TIMES – APRIL 2002
Acambis
Alizyme

Antisoma
AstraZeneca
Axis-Shield

Bioglan Pharma
British Biotech

Celltech
CeNeS Pharmaceuticals

GeneMedix
GlaxoSmithKline

Goldshield
Intercare Group

KS Biomedix
ML Laboratories

Osmetech
Oxford Biomedica

Oxford Glyco
PPL Therapeutics

Pharmagene
Phytopharm
Powderject

Profile Therapeutics
Protherics
Provalis

Wm Ransom
SR Pharma

Shire Pharmaceuticals
SkyePharma

Theratase
Vernalis

Weston Medical
XTL Biopharm

Xenova

The 1992 list does not classify “Pharmaceuticals” separately, they are under “Industrials”.





R&D Scoreboard for Pharmaceuticals - 2002R&D Scoreboard for Pharmaceuticals - 2002

Operating Profit as % of Turnover

R&D as % of Turnover
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Source:   The 2002 R&D Scoreboard, URN02/215, DTI



UK R&D EXPENDITURE AS A PERCENTAGE OF SALESUK R&D EXPENDITURE AS A PERCENTAGE OF SALES

3.5 2.7

26

36

2 1.7

0

5

10

15

20

25

30

35

40

1990 2000

%
 o

f S
al

es

CHEMICALS

PHARMACEUTICALS

OTHER MANUFACTURING

Office for National Statistics (Business Enterprise R&D 2000, and PRODCOM)



CHEMICAL COMPANIES LISTED ON THE LONDON STOCK EXCHANGECHEMICAL COMPANIES LISTED ON THE LONDON STOCK EXCHANGE

THE TIMES – APRIL 1992
Allied Colloids

Amersham
Anglo United

BTP
Bayer DM50

Blagden
Brent Chemicals

Caird Group
W Canning

Croda
Ellis & Everard

Euro Colour
Evode

J Halstead
Hickson
Hoechst

ICI
Laporte
Leigh
MTM

Norsk Hydro
Peterson Zochonis

Plysu
Porvair

Rentokil
Sutcliffe Speakman

Wardle Storeys
Wentworth

Wolstenholme
Yorkshire Chemicals

Yule Catto

THE TIMES – APRIL 2002

Amberley Group
BASF DM

BOC
Bayer DM50
British Vita

Croda
Dyson

Elementis
Euro Colour

Hoechst
ICI

Porvair
Scapa

Syngenta
Takeda Chemicals

Victrex
Yorkshire Group

Yule Catto

The 1992 list was categorised as “Chemicals and Plastics”, and at that time BOC was in a section called “Industrials”.
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R&D Scoreboard for Chemicals - 2002R&D Scoreboard for Chemicals - 2002

Operating Profit as % of Turnover

R&D as % of Turnover
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Air Products
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Source:   The 2002 R&D Scoreboard, URN02/215, DTI
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Costs of
notification

Costs of
notification

Time
required

Time
required

Regulatory
requirements

for R&D

Regulatory
requirements

for R&D

Spending 
on R&TD

Spending 
on R&TD

Regulatory
principles

Regulatory
principles

Number of
notifications

of substances

Number of
notifications

of substances

FACTORS PENALISING INNOVATION IN THE EU CHEMICAL INDUSTRYFACTORS PENALISING INNOVATION IN THE EU CHEMICAL INDUSTRY



COST & TIME OF BRINGING A NEW CHEMICAL (of > 1 COST & TIME OF BRINGING A NEW CHEMICAL (of > 1 tpatpa) TO MARKET) TO MARKET
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INDUSTRY UNDER PRESSUREINDUSTRY UNDER PRESSURE

• Global markets & competition

• Rapid pace of technology change

• High cost & risk of R&D

• Stockholder demand for near-term profits

• Government regulation

• Customer pressure on costs

• Technology / product complexity

• Competing materials



EXPORTSEXPORTS £28.7 billion

IMPORTSIMPORTS £23.2 billion

£5.5 billion





SERVICE REQUIREMENT

R&D
INTENSITY



PROPORTION OF CHEMICAL INDUSTRY IN HIGHER ADDED VALUEPROPORTION OF CHEMICAL INDUSTRY IN HIGHER ADDED VALUE
SPECIALITY CHEMICALSSPECIALITY CHEMICALS
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GOAL
SUSTAINABLE & COMPETITIVE UK CHEMICAL INDUSTRY

MARKETS

ENABLERS

TECHNOLOGIES

Impact on growth
Healthcare
Electronics

Large but low impact
Automotive

Defence / Aerospace
Housing

Technical innovation slow to impact
Energy
Food

Environment

Intellectual property
Legislation & regulation

R&D / technology management
Interdisciplinarity

Pacing
Nanotechnology

Process intensification
Biosciences (biotechnology, genomics, proteomics)

Combinatorial (including high-throughput) technologies
Catalysis / synthesis

Key
New materials
Environment
Formulation

Computational (informatics, data analysis, modelling)
Processing
Separation

Platform / base
All branches of chemistry and chemical engineering and their interface with other disciplines (e.g. biology & materials)



Source:  Cefic and Eurostat

Note:  Data covering the firms with no employee are excluded

EUROPEAN CHEMICAL COMPANIESEUROPEAN CHEMICAL COMPANIES
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53%

28%

13%

6%

1%

6%

18%

75%
73%

16%

8%

3%

Employment
class

Number of enterprises

& sales by employment

size-class (share in %)

94% of all chemical companies employ fewer than 250 employees,

generating over 25% of sales and employment



1980

1990

2000

Amount spent on R&D
per annum

Amount spent on R&D
per annum

Proportion of turnover coming from new
products (<5 years old)

Proportion of turnover coming from new
products (<5 years old)

Proportion of profit coming from new products
(< 3 years old)

Proportion of profit coming from new products
(< 3 years old)

Number of extra employees arising from new
product introductions

Number of extra employees arising from new
product introductions





GALWAY
Aran Chemicals

KINGS
Katamid Ltd

PLYMOUTH
Daviron Instruments Ltd

HULL
Kingston Chemicals Ltd

DUNDEE
AMCET Ltd

CARDIFF
Muscagen Ltd

ST ANDREWS
Innov8ive

LEICESTER
Scionix Ltd

GLASGOW
XstalBio

EDINBURGH
Albachem Ltd

EAST ANGLIA
Photodynamic Therapy

UCL
Capteur Sensors Ltd

SCHOOL OF PHARMACY
Lipoxen Technologies Ltd

PharMaterials

LOUGHBOROUGH
Charnwood Catalysis

Phlogiston Scientific Ltd

STRATHCLYDE
Smart Tech Ltd

Ocutec Ltd

WARWICK
Warwick Analytical Services

Warwick Effect Polymers

YORK
Vistatec York Ltd

DMD Chiral Ltd

SALFORD
CUD Technologies

Photonic Research Systems Ltd

LEEDS
Gluco Ltd

Lumenia Ltd

LIVERPOOL
Stylacats

Charterhouse Therapeutics

HUDDERSFIELD
TDL Sensors

Bioscrubb

QUEENS, BELFAST
Quill

QuCHEM
Questor Technologies Ltd

MANCHESTER
Manchester Organics

Muscagen
Nanoco Technologies Ltd

SHEFFIELD
Luminaries Ltd
Shefcote Ltd

Webelements Ltd
Cavendish Instrunents Ltd

UMIST
Advanced Hall Sensors

Gentronix Ltd
Microarray Ltd

Oncoprobe
Osmetech plc

Phototherapeutics Ltd

OXFORD
Opsys

Biosensors Ltd
Pharminox

Inhibox
Oxonica Ltd

Zyentia

CAMBRIDGE
Polight Technologies Ltd
Biotica Technology Ltd

Akubio
Solexa

Astex Technologies
Millenium Pharmaceuticals Ltd

IMPERIAL
Photobionics

Casect
Proteom Ltd
!C-Vec Ltd

Argenta Discovery Ltd
Molecular Vision
Powewrlase Ltd
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SPIN-OUTS FROM CHEMISTRYSPIN-OUTS FROM CHEMISTRY DEPARTMENTSDEPARTMENTS



Sensors / Analytical
Instrumentation

Manufacturing 
equipment / software

Healthcare

New materials

Miscellaneous

General
Consultancy

Electronics / Optics

Nanotechnology

Novarc (Oxford)
IPSA Power Engineering (UMIST)

Adaptive Screening Ltd (Imperial/Glasgow)
Birmag (Birmingham)
Novothera (Imperial)

CellTran Ltd (Sheffield)
Hybrid Systems (Birmingham)

Auxetic Materials (Bolton Institute)
Gluco Ltd (Leeds)

Smart Tech (Strathclyde)
Surfactant Solutions (Napier)

Ceres Power (Imperial)

Kingston Chemicals (Hull)
Ecertec Ltd (Leeds)

Optiglass Devices Ltd (Leeds)

Oxonica(Oxford)
Riohm Tec (Oxford)

IMPT (Imperial)
Mesophotonics (Southampton)

NanoCo Technologies Ltd (Manchester)
NanoMagnetics (Bristol)

Kindbrisk (Oxford)
Microarray Ltd (Leeds)
SensAlyse Ltd (QMC)

International Interstitial Technologies (Manchester)

M Gill (Leeds)

Bodycote SHU Coatings (Sheffield Hallam)
Newlands Scientific

Adelan (Birmingham)

CAPCIS (UMIST)
Kingston Polymer & Composites Consultancy

Swansea Tribology Services (Swansea)

Cambridge Display Technology (Cambridge)
Opsys (Oxford)

Osprey Metals Ltd (Swansea)

IQE (Cardiff)

Disperse Technologies (Leeds)
Nano Instruments (Oxford)

Start-ups
< 3 years old

Start-ups
> 3 years old

Acquired or floated as a
public company
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Start-ups
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Acquired or floated as a
public company

SPIN-OUTS FROM MATERIALS SCIENCESPIN-OUTS FROM MATERIALS SCIENCE DEPARTMENTSDEPARTMENTS



Faraday
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Faraday PartnershipsFaraday Partnerships

concept modelled onconcept modelled on

FraunhoferFraunhofer  GesellschaftGesellschaft



THE INNOVATION STRETCH (STEP CHANGE)THE INNOVATION STRETCH (STEP CHANGE)

BUSINESS
PERFORMANCE

-

SHAREHOLDER
VALUE

TIME

PATENTS



“It is difficult, if not impossible, to engage in noble
enterprises without money to spend on them”

Aristotle





Business /
Market

Product /
Service

Technology

time

What new products / processes will be needed to get there?What new products / processes will be needed to get there?

Where are we now?Where are we now?
Where do we want to be?Where do we want to be?

What technology will be needed to achieve those products / processes?What technology will be needed to achieve those products / processes?

TECHNOLOGY ROADMAP LOGICTECHNOLOGY ROADMAP LOGIC



PRODUCTPRODUCT

TECHNOLOGY
SPECIFIC

TECHNOLOGY
SPECIFIC

INDUSTRYINDUSTRY

TYPES OF TECHNOLOGY ROADMAPSTYPES OF TECHNOLOGY ROADMAPS

Im
pa

ct

Large

Limited

Participation

Broad

Narrow





WHAT’S IN IT FOR YOUR COMPANY ?WHAT’S IN IT FOR YOUR COMPANY ?

Reduce the cost and risk of R&D

Leverage technical resources

Guide technology investments

Boost corporate image

Capitalize on existing research

Co-ordinate access to R&D funding resources



US – FIELDS POISED FOR EXPLOSIVE INTELLECTUAL AND COMMERCIAL GROWTHUS – FIELDS POISED FOR EXPLOSIVE INTELLECTUAL AND COMMERCIAL GROWTH

ADVANCED MATERIALSADVANCED MATERIALS

MOLECULAR BIOLOGYMOLECULAR BIOLOGY

INFORMATION SCIENCEINFORMATION SCIENCE

US Vision 2020



KEY THEMES FOR THE UKKEY THEMES FOR THE UK

• ENERGY

• MEDICAL

• Imaging

• Tissue engineering

• INFORMATION & COMMUNICATIONS

• Photonics

• SYSTEMS FOR LIFE

• Water

• Food Safety

• Security







“Innovation is a difficult and complex problem
 that is constrained in many dimensions, but it is
also an important activity and its mastery is vital
 for long-term well-being of nations, companies, 

communities, and families.  Only innovation 
increases the size of the pie, which means 

that only innovation leads to  improved 
standards of living.”



“It may be innovative but there is no way we
can try it .  It’s never been done before”


