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This is the first report Critical I has produced that compares the biotechnology sectors across some fifteen European nations and the USA. 

This report covers the reference year 2003 and includes both public and private company data. Taking into account staggered reporting periods, 2003 is the most
recent year for which a full set of comparative data can be presented.

As part of its ongoing survey work, Critical I has looked in depth at the biotechnology sectors of nine European nations – Denmark, Finland, France, Germany,
Ireland, Norway, Sweden, Switzerland, and the UK – and at that of the USA. 

For these countries, information has been gathered and validated according to the approach outlined in the Methodogy Appendix. 

In addition, Critical I has undertaken some preliminary survey work on five additional Western European nations – Austria, Belgium, Italy, The Netherlands, and
Portugal. In these cases, we have used available primary information sources to assess on an individual company basis falls within the definitions used in this
survey. We have also been able to obtain information on metrics such as numbers of employees, research spending, number of R&D employees, and revenues
for many of the companies, but the penetration of these data is lower than for those countries covered in our on-going work. In addition, it has not been validated
by company sources (with the exception of a few instances) as we would normally do. Our assessments of the biotechnology sectors within Austria, Belgium,
Italy, The Netherlands, and Portugal are accurate, but based on a less complete set of data. In addition, we cannot provide in this survey a picture of the year-
on-year progression of the biotech sectors in these countries.

Only for Spain have we relied on secondary information sourcing: we cite data gathered originally by Genoma Espana.

For eight of the sixteen countries covered in this report Denmark, France, Germany, Ireland, Norway, Sweden, the UK and the USA - we can compare metrics
directly on a year-on-year basis at a company level. Thus we know, for instance, not only how many people a particular company employs and what its R&D spend
is, but also whether it is expanding or contracting. As an example of the utility of this approach, data on the proportion of companies in the UK, USA, France, and
Germany that have increased their employee counts between 2002 and 2003 has been used as an early indicator of impending restructuring or likely future
expansion. Greece and Luxembourg as well as Central and Eastern European countries are not covered in this report as further research and analysis is needed.
It is the intention of Critical I to expand its future research activities to these countries and beyond.
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In a political Europe, biotechnology has tended to become synonymous with
genetically modified plants, the foods and feeds derived from them, and the
environments into which they are released. This preoccupation with “GMOs”
is not only scientifically unwarranted, it is also economically inappropriate.
Plant biotechnology, although an important part, represents just a fraction of
the biotechnology landscape both in Europe and in the United States.
Agricultural biotechnology companies – including those covering both plant
and animal applications – account for just 5% of US companies in the field. In
Europe, the figure is slightly higher at 7%, but this is matched by the 7% of
European companies that use biotechnologies such as biosensing,
bioscrubbing, bioremediation, and water treatment to benefit the environment
directly.

Defining Biotechnology

Our study identified 1,976 European biotechnology companies whose primary
commercial activity fell within the definition of biotechnology outlined in the
Methodology Appendix. This definition that Critical I has adopted excludes
some organisations that alternative definitions of biotechnology or life
sciences often encompass. We exclude, for instance, clinical research
organisations, suppliers of biological reagents for research purposes, medical
device companies, and those drug companies which use little biology. We also
exclude consultancies, technology transfer organisations, incubator centres,
investors in biotechnology companies, and organisations that are active in
biotechnology companies but which do not have a formal corporate legal identity.

Critical I’s definition is not the only valid definition of “biotechnology”.
However, this first comparative study of biotechnology across Europe is
dependent on consistent adherence to a transparent definition of the sector.
We apply one definition of biotechnology across all our data sets, and it is this
that permits valid comparison between nations, between trading blocs,
between regions, or between different time periods for a single geographical
grouping.

At the end of 2003 Europe’s biotechnology industry:

• Had 1976 companies
• Employed approximately over 94,000 people, including 35,000 in R&D
• Spent about €6 billion in R&D
• Had 450 compounds in clinical development or awaiting approval
• Generated nearly €19 billion revenue
• Raised € 750 million in venture capital in 2003 

and over € 940 million in 2004
• Raised a total of € 1.49 billion through equity in 2003 

and €1.6 billion in 2004
• Raised nearly €1 billion in debt financing in 2003 

and over €1 billion in 2004
• Formed 132 new companies

The European biotechnology community continues, quite rightly in our view, to
look westward to the United States for its benchmarks. 

In 2003, the US biotechnology industry:

• Comprised 1830 companies (2002: 1891)
• Employed approximately 172,400 people (2002: 168,000)
• Spent €16.4 billion on research and development
• Had over 1110 new drugs in clinical development or awaiting approval

(2002: 1164)
• Generated nearly € 42 billion of revenue (2002: nearly € 40 billion)
• Raised € 2.1 billion in venture capital in 2003 and over € 2.9 billion in 2004
• Sold an additional € 5 billion worth of equity – largely through the public

markets – in 2003 and another € 4 billion in 2004
• Raised a further € 4.3 billion of debt in both 2003 and 2004
• Formed 83 new companies

Europe versus US

Thus with approximately the same number of companies as in the European
sector, the US biotechnology industry employs approaching twice as many
people, spends approaching three times as much on research and development,
raises 3 or 4 times as much venture capital, and has access to 4 times as much
debt finance. In this context, it may be regarded as somewhat surprising that the
US industry generates only roughly twice the revenue of the European sector.

Thus, at present, European biotechnology even when taken collectively does not
“compete” with the US sector in the sense of being on a par with it by any
measurable value with the exception of company numbers. National
biotechnology efforts in Europe similarly cannot match up to that of the USA: the
largest single national sector – that of the United Kingdom is equivalent to
around 10-12% of the US sector, by measures ranging from number of
employees, to R&D effort, to revenues and venture capital raised. Overall
investment in the UK, however, is lower still, running at around 7.5% of US levels.

Our findings indicate that Europe could develop a biotechnology sector that
would compete with that in the US. The entrepreneurial spirit is alive and well
and Europe continues to establish new companies at a 50% higher rate than
the United States. Venture capital investors continue to invest in European
biotechnology, even though the demands they place on investee companies
are now more stringent than they were in the post-genomic boom years of
2000-2001. VCs now expect companies to be 50% bigger and to be spending
100% more on R&D than they did in 2001 before they will finance them.

Restructuring

This increased stringency in venture financing was a major incentive for global
biotechnology restructuring, a theme explored in detail in Restructuring. The

Source: Critical I Limited See Appendix for explanation of sector definition

European biotech companies by sector US biotech companies by sector
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wave started in the US in 2001 and 2002, was very apparent in the UK in 2003,
and has continued in the rest of Europe throughout 2004. In Europe, the rate
of new companies formation fell from around 12.5% in 2001 – 12.5% of
Europe’s biotechnology companies in 2001 were formed in 2001 – to around 6-
7% in 2003. France, Denmark and Sweden (along with the new sectors in
Spain, Portugal, Austria and Switzerland) expanded both the numbers of their
companies and their employee bases. However, the largest national sectors -
Germany and the UK – both contracted between 2002 and 2003, as did
Ireland’s. The UK lost 75 companies in 2003: Germany, 33. There has been
some merger and acquisition activity, especially in the UK, but there is a good
deal of “rationalisation” to come before stability is reached.

Financial Health

The financing gap is probably the biggest single barrier to European
competitiveness in biotechnology. Very young start-up companies frequently
struggle to raise cash to get to them off the ground. However, there are an
increasing number of national and regional scheme that provide money in
varying forms of softness for young companies. The information we present
here indicates that it is not the supply of seed financing or early venture
capital that is holding back European biotechnology. The main obstacle occurs
somewhat later in the business cycle. Whether through lack of ambition, lack
of application, or (more simply and more likely) lack of a suitable financial
infrastructure, Europe’s companies seem to founder after a 3-5 year
honeymoon period. The section of this report on “Financial Health” reveals
that although Europe companies can attract seed financing and venture capital
for a few years, the money supply runs out for most companies. At the point
at which Europe’s companies ought to be taking off, most of them appear to
run out of financial runway. 

Fortunately, the development of a national biotechnology sector is not yet an
Olympic event. The real arena of competition is the marketplace where
companies compete against other companies. For biotechnology companies,
there are several markets in which they must first compete for the finance that
will accelerate their corporate and product development strategies, and they
must compete for attention from the large companies that are the market
incumbents and which represent their primary sales channels. 

The Elite European Company

In this report, we have developed the idea of the Elite European Company
(although we will resist the temptation to use the obvious outmoded acronym).
These Elite companies are relatively large, still growing, and continuing to invest
in value-creating R&D, all parameters that can be measured using wholly
objective criteria. We would expect these companies to be able to compete on
an international stage for finance, for personnel, and for deals. A list of 60 of
them is shown in the short chapter entitled The Elite European Company.

We have included, as appendices, a profile of the biotechnology sectors for each
of the 15 nations we are reporting on. Each contains a chart of the location of the
companies together with a small snapshot of data from the end of
2003/beginning of 2004 on the relative size of the sector, its productivity, and its
age-profile. The profile also outlines metrics describing a “typical” company from
that sector.

Source: Critical I Limited

The European biotech landscape
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Restructuring in the biotech industry

The capital supply and demand imbalance that the biotech industry has
endured since the dotcom crash of 2001 triggered a wave of restructuring
which started in the USA in 2002 and has continued eastwards since that
time. 

Biotech management teams have been forced to reorganise their companies
to meet the demands of the industry’s various stakeholders. The preliminary
completion of the human genome map, and the efforts to industrialise various
processes involved in drug target discovery such as informatics, proteomics
and functional genomics and the ability of the major players to capture and
build value have forced companies to rethink what is needed to build
sustainably profitable businesses.

Number of European Companies - 2003

Number of Employees and R&D employees -2003

This reassessment resulted in companies engaging in both short term
remedial activities as well as taking action that would have longer term
implications. For many companies the need to conserve cash and cut spending
resulted in some very heavy pruning of staff numbers and none-core business
operations, with an attempt to balance high margins and short term revenue

benefits. Others refocused their business models, while others engaged in
mergers and acquisitions to build stronger foundations through asset
accumulation. Those that were unsuccessful in raising finance and/or
revenues or failed to take adequate defensive action simply went out of
business.

Even though there have been signs that investor enthusiasm for biotech has
been returning steadily since the collapse in 2001, company managements
have been forced to focus on cash burn rates and conserving cash resources.
The result was approximately one in four companies laying off significant
numbers of staff, while others also either dropped cash draining discovery
programmes or switched focus completely.

It is our estimate that a significant proportion of companies in the most
developed biotech nations have had to lay off staff in the past three years,
with smaller and less mature companies faring worse. However, while we
estimate that there has been a decline in the overall numbers employed by
dedicated biotech companies, a greater number of firms – usually start-ups -
increased staffing levels than reduced them.  

Jobs: Contraction

Between 2001 and the start of 2004, there was a 4% decline in the numbers
employed in the European biotech sector (in those seven countries where
Critical I has for the period full data. We estimate that the biotech industry
was employing 94,000 at the start of 2004. While the green biotech sector
witnessed the largest proportional decline in employment, the red biotech
sector, which saw a 6% fall in total employment between 2002 and 2003,
accounted for the greatest number of job losses. 

More worrying is the decline in the numbers employed in research and
development activities in the home market. We estimate that there was a 5%
decline in R&D employment in European biotechs between 2002 and 2003.
Again, those companies in the red biotech sector took the biggest hit with an
8% decline between 2002 and 2003, resulting in an R&D complement of
19,777 employees in the seven European countries for which we have
comprehensive numbers. 

Among the major biotech markets, the messages from the UK sector were
somewhat confusing. UK biotech companies are still the largest employer in
Europe employing some 22,405 people at the end of 2003, with 9,645 engaged
in research and development, representing 30% and 32% of the European
total, respectively. However, these numbers represent a fall of 8% in the total
employed between 2002 and 2003, while the fall in R&D employment dropped
some 10% over the same time frame. Just under one in four UK biotech
companies in our employment survey reported a fall in employee levels,
although 43% of the sample were able announce an expansion in headcount. 

25000

Source: Critical I Limited

Source: Critical I Limited
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Company count 2002-2003

Country # of Companies Companies Companies # of 
companies founded ceased removed companies

2002 2003 trading, in through 2003
receivership M&A
or dormant

Austria 5 39
Denmark 91 10 2 1 98
Finland 64
France 222 11 5 3 225
Germany 527 31 28 5 525
Ireland 38 4 1 0 41
Italy 4 29
Netherlands 13 119
Norway 31 1 3 0 32
Portugal 3 17
Spain 71
Sweden 108 7 5 2 108
Switzerland 6 97
UK 494 36 60 15 455
Europe 132 1976
USA 1891 83 100 44 1830

Source: Critical I Limited

No UK companies were immune from the need to consider restructuring. In the
case of vaccine producer, Acambis, restructuring was driven by the need to
sustain profitability: the company cut back on some early discovery
programmes and shifted some R&D activity from the UK into the US.
SkyePharma similarly wanted to get back into the black, while Xenova wanted
to conserve cash following its merger with KS Biomedix. Even the most
successful UK groups were forced to lay off staff. Celltech closed down its
target discovery activities in the UK and the US, resulting in a reduction of 262
jobs, while Shire Pharmaceuticals shed 104 jobs as it refocused on late stage
development activities.

In 2004, the drift of R&D activities westwards continued. As expected,
Acambis confirmed that it would be closing its research operations in
Cambridge, UK, and would take them to its Cambridge, Massachusetts
research facilities. The restructuring resulted in about 40 job losses (12.5% of
the company’s workforce). OSI Pharmaceuticals, a US company, announced
that it was moving its UK oncology activities back to the US in a bid to save
$10-15 million in annual operating costs. With the strengthening of the British
pound and the Euro against the US dollar, it is clear that many US companies
were finding European activities expensive. 

Although the UK was the first mover in restructuring in Europe, other countries
had already shown signs of contracting in 2003. Three out of ten (30%)
German companies in our employment survey sample had reduced staffing
levels even though a similar proportion of companies (31%) increased staff
numbers in 2003. Although Germany had only two fewer companies in 2003
than in 2001, there was a 7% decline in total employment between 2002 and
2003 to 17,200. The number of research staff in Germany companies also fell
by some 6%. Major German biotech companies actively involved in this
restructuring included GPC Biotech which cut its workforce by 21% as it
shifted its emphasis from technology platforms to more product oriented
activities, and LION Bioscience which chopped its workforce back 30% in a bid
to meet profit targets. The relatively small scale of the retreat in German
biotech employment levels is significant considering the level of employee
security that exists in Germany. However, the fact that there was a drop at all
does reflect the investment drought the German industry was enduring, a
drought exacerbated by the continued and somewhat unexpected survival of a
large proportion of those companies wrenched into being by the investment
incentives attached to the BioRegio scheme and its offspring. 

Proportion of companies that:

Country Increased Decreased
employees employees 
(2002-2003) (2002-2003)

USA 45% 26%
UK 43% 24%

Germany 31% 30%
France 56% 17%

Cutting Costs

In 2004, the German companies continued to prune their efforts. Still trying to
meet its profit projections, LION announced that it was reducing its German
operations and would focus its bioinformatics and cheminformatics
businesses in its UK and US subsidiaries. LION announced that its workforce
would drop from about 140 to between 50 and 70 employees. Similarly, with
an eye on profitability, MWG Biotech announced that it would exit the
genomics diagnosis and technology businesses to concentrate its efforts on its
core businesses of genomic synthesis and information. The restructuring
would involve job losses of 210 – including 90 in Germany and 30 in the US –
reducing the workforce by 60% to 140.

Cost-cutting also forced downsizing at other German companies. In a bid to
chop its annual burn rate by 33% to less than €2 million a year, co.don AG, a
Berlin-based tissue engineering company, reduced its workforce by 25% to 24
people. Micromet AG, one of Germany’s more prominent private biotech
companies, reduced its staff by 33% to 90, as it implemented cost-cutting
mainly in research and development. 

In Sweden, a number of the more mature companies were also prompted to
make staff cuts during 2004. The largest cuts were at Active Biotech which
announced that it was restructuring to focus on its most advanced clinical
projects resulting in a 56% decline in its headcount from 176 to 78 staff. With
a similar emphasis on more developed projects, Karo Bio reduced its staff
numbers by 20 to 75 as it sought to focus on advancing selected compounds
into the clinic. The jobs lost were mainly from early drug discovery research. 

Regulatory disappointment also forced Spain’s flagship biotech Pharmamar to
retrench during 2004. The company announced job cuts of 14% of its
workforce to 215 people after the European Medicines Evaluation Agency
recommended against marketing approval for the company’s Yondelis to treat
advanced soft tissue sarcoma. The restructuring was expected to cut its burn
rate by 33% from €63 million in 2003 as the company focused its efforts on
preclinical and clinical development of cancer compounds. Pharmamar, a
subsidiary of Zeltia, said it would continue to develop Yondelis as a cancer
treatment.  

Among the major European nations, France appears to have fared the best
over the 2002-2004 period better. According to the Critical I employment
survey, staff levels rose in more than half (56%) of French companies, while
only 17% cut numbers during 2003. Indeed, with the exception of the service
provider section, France’s biotech sector saw across the board increases in
headcount between 2002 and 2003. Employment in the French biotech sector
grew 5% in 2003 with the industry employing 8,923 people at the end of 2003.
The increase in French biotech employment reflects France’s position in the
life sciences growth cycle, government initiatives to stimulate the creation of
new biotech companies were kicking in both 2002 and 2003 (see The YIC
Factor page 15). It remains the case, however, that the French biotechnology
sector has yet to achieve anything remotely approaching the maturity of its
German and British neighbours. Even with the declines seen in 2003/4, French
biotechnology companies had only just over 50% of the German employee
count and 40% of the UK figure French stakeholders were still focusing on the
promise of the sector rather than expecting it to deliver results.
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The Norwegian and Irish national sectors also suffered significant job losses
in 2003/4 although in each case these were associated with reversals at their
flagship companies. Ireland’s Elan self-inflicted restructuring continue,

galvanised by the substantial debt that it took on in 2003. In Norway, the
principle victim of refocusing was the diagnostics group, Axis-Shield, which
closed its laboratory operations in Olso with the loss of around 40 jobs.

Month Company Location Staff cuts Notes
Jan Acambis UK 14% to 280 Moving some R&D effort UK to US
May Axis-Shield UK 10% to 400 Jobs lost in Norway as diagnostics 

business shifted to UK. Expects a 
€ 1.8M/year saving  

Sep BioInvent Sweden 19% to 105 Switching from biomanufacturing to 
developing antibody therapeutics   

Jan BioTie Therapies Finland 26% to 40 Closed Vikki R&D unit, refocus on Turku  
Aug Celltech UK 8% to 1660 100 sales staff in EU go: downsizing of 

Californian manufacturing  
Nov Celltech UK 129 jobs Closed target discovery in UK & US
Jan GeneScan Switzerland 43% to 52 BioChip Technologies division cut as 

company focuses on agrifood business
Oct GPC Biotech Germany 21% to 158 Reduces technology research
Jan IsoTis Switzerland 31% to 107 Post-merger to contain R&D spending
Sep IsoTis Switzerland 29% to 60 Merged with GenSci OrthoBiologics 
Jan Karo Bio Sweden 13% to 116 Focus on chemistry, away from biology
Nov Karo Bio Sweden Cut to 100 R&D returns from US to Sweden
Nov LION Bioscience Germany 30% to 190 Cost cutting to achieve profits
Jun MediGene Germany 30 jobs Cut US subsidiary staff by 75% to 10
Jan Pharmexa Denmark 26% to 87 Cost cutting exercise to save € 2.3M in 

2003 and € 4.6M in 2004  
May Pharmexa Denmark 25% to 60 Curbing R&D by 20% to conserve cash  
Sep PPL Therapeutics UK 20 jobs cut Company put up for sale
Nov PPL Therapeutics UK 35 jobs cut More cuts following for sale decision  
Sep PyroSequencing Sweden 17% to 150 Aims to save € 5-6M annually after 

merger with Personal Chemistry  
Jul Shire Pharma UK 6% to 1727 Return to late stage focus sees closure 

of Canadian lead optimisation   
Jan SkyePharma UK 11% to 420 Cost cutting to save € 4.96M a year  
Oct Vernalis  UK 34% to 135 To cut spending by € 18.4M a year  
Jul Xenova UK 38% to 66 Cut unpartnered preclinical work to focus

on late stage. € 2.8M saving   
Source: Critical I Limited

Selected European restructuring 2003

The US picture

After a tough round of restructuring in 2002, the US biotech sector looked well
on the road to recovery in 2003 with a 3% year-on-year increase in total
employment levels. The US biotech sector was employing 172,367 people by
the end of 2003. However, while 45% of US biotech companies in our
employment survey revealed that they increased their headcount during 2003,
restructuring had not been completed and 26% of companies employed fewer
people at the end of 2003 compared with the start. Much of the restructuring
that continued on from 2002 was associated with refocusing from discovery
platforms towards later stage product developments. This had a major
influence on the numbers employed in R&D which dropped 6% in 2003 to
73,520 researchers.

By 2004, however, it looked like the worst was over for US biotech companies.
Fewer companies announced significant job cuts although a number of high

profile businesses were among the biggest casualties. Champions of the
genomics boom, Incyte Corp and Human Genome Sciences both announced
substantial staff reductions as they sought to focus even more on
therapeutics. Incyte closed its operations in Palo Alto, California, which
housed its LifeSeq and ZooSeq genomic databases, and moved to Wilmington,
Delaware. As part of the restructuring, to enable the company to focus on
discovery and development, Incyte cut its workforce by 57% to 215 staff. 

Human Genome Sciences, which was one of the first technology platform
companies to switch to a therapeutic focus, announced that it would
concentrate on its most promising clinical candidates reducing the number of
compounds it had in early stage development. At the same time, the company
revealed that it would lay off 200 of its 1000 staff. Exelixis, at one time one of
the industry’s most prominent functional genomics companies also continued
its switch into therapeutics as it consolidated its research and discovery
organisations with the loss of 62 (11%) jobs.
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Other big US biotech job losses in 2004 were reported by Corixa Corp, Genta
Inc, and Maxim Pharmaceuticals Inc. Corixa announced that it would reduce
its headcount by 43% to 220 as it restructured to shift from its cancer vaccine
and antibody portfolios and concentrate on its adjuvant and TLR4 programmes.
Genta cut its headcount by 85 employees (45%) after it received disappointing
regulatory news from the FDA relating to its Genasense cancer compound.
Maxim Pharmaceuticals announced that it was cutting its headcount by 50%
in an effort to reduce its burn rate following the news that its Ceplene plus
interleukin-2 formulation had failed a Phase III trial in advanced malignant
melanoma patients.

Failure historically by some US biotech companies to make genuine progress
forced some technologies – such as gene therapy – onto the backburner. By
the end of 2003, technology platforms had definitely lost their lustre and the
spotlight was focusing more on product development. Investors were looking
to back propositions that were most likely to provide robust returns on
investment. 

From Platforms to Products

This realignment of business models was not confined to weak companies but
included some of the USA’s most enduring companies. Human Genome
Sciences, Millennium Pharmaceuticals, CuraGen, and Vertex Pharmaceuticals
also announced substantial reductions in staffing levels as they switched from
early drug target discovery and moved downstream into much later stage
biotech drug development and commercialisation. This trend, which is also
apparent in the UK, is likely to gain momentum throughout the rest of Europe
in 2004 and subsequent years.

Asset accumulation through M&A

Three distinctive trends have been driving biotech M&A activity in recent
years. First, there was evidence that fairly successful companies sought to
consolidate their strengths by buying or merging with other robust businesses
that added products, revenues and/or new markets. This was dominated by
top tier US biotech companies. There is a prevailing view among most of top
management that success in developing a blockbuster product is no guarantee
that the process is reproducible. Consequently, biotech companies are always
looking outside their own R&D efforts to achieve growth rates demanded by
investors.

The second trend saw companies that were relatively cash-rich but with
limited technology values being bought by cash strapped but tech and product-
rich businesses. The third group of transactions were much more defensive
involving weak companies combining with others in the hope that they would
build stronger potentially sustainable businesses.

During 2003, 150 companies across the nine countries for which we have
validated data included in this survey disappeared from the landscape as a
result of M&A activity. Not all M&A activity results in companies disappearing
because sometimes the prey companies are maintained as operating
subsidiaries. As expected, the US dominates the M&A attrition rates with 87
companies disappearing from its country total; with 17 being merged out of
existence and 70 being acquired and swallowed whole. 

UK biotech sector consolidates 

Britain’s biotech sector witnessed some major upheavals in the past two years
with some very high profile mergers and acquisitions. Clearly, the most
significant event was UCB Pharma’s 2004 acquisition of Celltech Group,
Britain’s biotech bellwether for the past five years or so. The Belgian
pharmaceuticals group, like many other drug companies, was labouring with
an innovation deficit and decided to fill it with Celltech’s pipeline. While the
acquisition caused a great deal of debate within the UK about the
consequences of losing control of its major biotech, it is clear that UCB intends
to maintain a strong UK research presence within its Celltech operations.

Similar concerns were raised when PowderJect Pharmaceuticals’ profitable
vaccines business was acquired by Chiron, a US top tier biotech in 2003.
Chiron saw the PowderJect acquisition as an opportunity to boost its own
substantial vaccines activity. Ironically, the main attraction was PowderJect’s
strong US flu vaccines market presence which ran into production problems
during 2004. PowderJect’s former non-vaccines drug delivery business was
spun off as PowderMed and attracted substantial venture support in 2004.

Celgene Corp was another US company to acquire UK assets when it bought
the Penn T division of Penn Pharmaceutical for $110 million cash. Penn T was
the British manufacturer of Celgene’s Thalomid thalidomide drug and by
buying the company, Celgene has secured control of Thalomid manufacture
worldwide. Respironics acquired Profile Therapeutics in 2004 for
approximately $46 million in a bid to increase its international presence
particularly in respiratory drug delivery.

Other marquee deals involving UK biotech companies include Celltech’s 2003
acquisition of Oxford GlycoSciences, a proteomics platform business with a
promising biotech drug Zavesca for Gaucher’s disease. Celltech, at the time
beat off competition from Cambridge Antibody Technology. Celltech decided to
use OGS’s own cash pile to pay for its acquisition. By acquiring OGS, Celltech
scooped a range of oncology targets that it considered to be novel and
partially validated, picked up a product (Zavesca) with only €50-60 million in
potential peak sales, but for which OGS or its owner would get very high
royalties, as well as adding a second generation compound in Phase I trials
with a better side effect profile to its pipeline. Celltech was also able to beef
up the oncology expertise of its staff. The acquisition did result in 129
researchers being laid off by the year end.

Cash, a public listing, and critical mass were the main lures for RiboTargets to
reverse into British Biotech and it was the promise of a marketed triptan
migraine drug (Frova) that prompted the newly merged company to then
acquire Vernalis. Through the three-way merger, the backers of the three
companies believed that they would be creating a potentially more
sustainable company than if they tried to go it alone. Similarly, investors in the
private British company Solexa were able to realise a public exit when it
merged in late 2004 with Lynx Therapeutics to build a leading company in the
area of DNA sequencing technologies.

There were similar defensive mergers taking place in the UK involving the
consolidation of intellectual property with cash. From the reaction of the
investment community – which in some cases prompted the consolidation –
such transactions are considered to be value creating and so worth backing.
One such example was the merger between Argenta Discovery and Etiologics
to create a company that offers contract research services and has pulmonary
and inflammation compounds in pre-clinical development. Argenta, which now
has 120 employees and sales of about €10 million, was able to raise just
under £6 million from its existing investors.

In a bid to build a pre-IPO critical mass, Britain’s Strakan and France’s
ProSkelia completed a stock merger to create a 240-strong musculoskeletal
and drug delivery company, ProStrakan. Shortly after the merger was
completed, ProStrakan then sought to build a commercial presence in Spain
first by buying the pharmaceutical sales and marketing company Devon
Farmaceutica SLU and then by acquiring the specialty pharmaceuticals
company Elfar. ProStrakan’s Spanish activities operate as Strakan Spain.

Not all companies were able to restructure or refinance themselves out of
trouble and went out of business. Notable casualties included PPL
Therapeutics, forever associated with Dolly the Sheep, which failed to attract
additional finance and could not save itself despite swinging job cuts during
the year, and Weston Medical, a drug delivery technology company that ran
into development problems. Pharming Group, the Dutch biomanufacturing
company that has pulled itself back from the brink, acquired key patents
belonging to PPL covering the production of recombinant proteins and
recombinant tissue sealant compositions.
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European M&A still to take off

M&A activity among Europeans was much more muted than in the UK. There
were no major big ticket deals involving French companies and Zentaris, which
was acquired by Canada’s Aeterna Laboratories, was the only major German
M&A transaction. This lack of M&A activity can be explained by the relative
maturity of both French and German sectors which are populated by
companies that have yet to develop the musculature to be predators but yet
have still to develop enough mass to be attractive prey. Both sectors did
conclude some important all private transactions as companies such as
France’s Hybrigenics and Germany’s BioFrontera sought to extend their
technology coverage. 

There were signs in 2004 of the long expected consolidation of German
biotech companies both among themselves and across borders. Again, there
was evidence that such consolidation was taking place at the behest of
investors. Graffinity Pharmaceuticals, a Heidelberg-based functional genomics
company, merged with MyoContract AG of Liestal, Switzerland, which had a
metabolic focus, to create Santhera Pharmaceuticals, also based in Liestal.
The new company was able to add a further €7 million from VC sources giving
it an estimated €20 million cash pile.

Similarly the investors of Nadag AG and SiReen agreed to back the stock
merger of the two companies to create Sirenade Pharmaceuticals, which is
focusing on CNS and oncology indications. All the existing investors in the
original companies committed to investing additional funds. There were the
first signs of asset acquisitions at fire sales. MediGene AG acquired assets of
Munich Biotech, which filed for insolvency in June 2004, which included the
company’s tumour endothelial cell targeting technology and an intravenous
paclitaxel formulation that is in Phase II trials for metastatic breast cancer and
metastatic pancreatic cancer. 

Beyond the mega-merger of Sanofi-Synthelabo and Aventis in 2004, among
French companies, Cerep was the most active consolidator. Cerep acquired the
French cancer target identification company Molecular Engines Laboratories in
a stock transaction that valued the company at some €3.4 million. Cerep also
acquired the Swiss clinical development services company Hesperion for
about CHF 16 million. As the Sanofi-Aventis merger settles in there is an
expectation that this will have a knock on effect on the state of the French
biotech industry.

Scandinavian and Swiss companies, which are more likely to have spun out
from pharmaceutical companies or were founded by teams with
pharmaceutical industry experience, were much more active with big ticket
M&A deals during 2003 and 2004. In 2003, Switzerland’s Actelion, regarded
as one of the European biotech bellwethers, beefed up its pipeline when it
acquired fellow Swiss Axovan in a cash plus milestone deal. Similarly,

Switzerland’s Straumann acquired Sweden’s Biora AB to beef up its
biomaterials activity as did Isotis when it acquired GenSci, the US company.
Novartis, the Swiss pharma major acquired 51% of the US biotech company
at Idenix Pharmaceuticals. During 2004, Swiss infectious diseases company,
Arpida was also in the business for asset acquisition by buying up the Danish
combichem company Combio for an undisclosed amount of stock. By
increasing its medicinal chemistry capabilities, Arpida expects to improve its
ability to convert hit opportunities into druggable leads. 

Sweden’s Pyrosequencing AB made two major acquisitions in 2003 in its bid
to become a profitable company in fiscal 2004. The first step was completed
when the DNA sequencing company merged with fellow Swede and chemistry
play Personal Chemistry in an all share deal valued at €20.9M, while the
second was the € 27.8M cash acquisition of Biotage which was a subsidiary
of Dyax Corp., and provided Pyrosequencung a third product line and an
enlarged sales force. Denmark’s Lundbeck acquired the US biotech company
Synpatic Pharmaceutical for €97.3M. 

In 2004, Atonomics, a Danish biosensor technology company, acquired fellow
Danish company Azign Bioscience from its parent company NeuroSearch. A
similar all Danish transaction took place when Borean Pharma acquired
Proteopharma so as to consolidate its IP position associated with a trimerised
apolipoprotein A-1 developed by both companies. 

US companies were also eyeing up continental European life science
companies. Idexx Laboratories acquired Vet Med Lab, a German veterinary
reference laboratory with operations in nine EU countries, for just over $31
million. Cambrex Corp’s French subsidiary, Cambrex France, acquired France’s
Genolife, which specialises in rapid microbial detection testing for the
pharmaceutical, agriculture, food and cosmetic industries, for about $6
million. At the tail end of 2004, Aphton Corp announced its intention to beef
up its cancer offering by acquiring for stock the Austrian cancer vaccine
company Igeneon. CytRx Corp, even ventured into the former eastern Europe
when it acquired the clinical and pharmaceutical assets of Hungary’s BioRex
Research and Development Co for $3 million. However, not all attempts were
successful, Sonus Pharmaceuticals dropped its bid to acquire France’s
Synt:em.

Italian companies seemed particularly vulnerable to US overtures. Infectious
diseases play, BioSearch Italia was, in essence, acquired in 2002-2003 by its
long time collaborator Versicor to create a new company, Vicuron
Pharmaceuticals, with the critical mass to succeed. Similarly, in 2004, Cell
Therapeutics Inc acquired the Italian cancer company Novuspharma in a stock
deal that valued the company at $160 million. In both cases the Italian
managers believed that their businesses would have a more sustainable
future and would be able to compete in the US markets by merging with US
companies. 

Acquirer Location Target Location Value €M
Idec Pharmaceuticals US Biogen Inc US 5082  
Johnson & Johnson US Scios Inc US 2137
Chiron Corp US PowderJect Pharmaceuticals UK 697
Genzyme General US SangStat Medical US 464
Gilead Sciences US Triangle Pharmaceuticals US 368
Invitrogen US Molecular Probes US 258
Versicor Inc US BioSearch Italia Italy 207
Novartis AG1 Switzerland Idenix Pharmaceuticals US 202
Cell Therapeutics US Novuspharma Italy 187
Allergan Inc US Oculex Pharmaceuticals US 186
Celltech UK Oxford GlycoSciences UK 143
ICN Pharmaceuticals US Ribapharm Inc US 103
1Novartis acquired 51% stake in Idenix Source: Critical I Limited

Selected Biotech M&A activities during 2003 (Confirmed value transactions >€100m)
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Further restrained consolidation in the USA

US biotech engaged in a sustained M&A activity throughout 2003 and 2004.
The largest life sciences deal was General Electric’s acquisition of Britain’s
Amersham in an all stock deal valued at some €7.4 billion. The deal involved
merging GE’s Medical Systems division with Amersham to create GE
Healthcare, which will focus on the development of molecular imaging and
personalized medicine. But apart from a few headline grabbing deals, much of
the M&A activity that took place in the US was still fairly modest.

The biotech:biotech event of the past two years was Idec Pharmaceuticals’
€5.1 billion all-share merger with Biogen, the second largest biotech/biotech
deal ever after Amgen’s 2002 €9.5 billion acquisition of Immunex. Through the
merger, Idec and Biogen hope to merge as a partner of choice for the biotech
industry based on the idea that it will understand the needs and struggles of
biotech companies better than conventional pharma companies. Both
companies had blockbuster products reaching the end of their patented shelf
lives but with poor internal scientific productivity, had no potentially big selling
replacements moving through the pipelines. With a combined war chest of
€1.2 billion, the merged company started scouting the biotech industry –
particularly in Europe – for new product opportunities.

In 2004, the biggest all biotech:biotech deal was Amgen’s acquisition of the
80% of Tularik it did not already own. In a bid to stock its early stage pipelines
in both inflammatory diseases and oncology, Amgen had to offer a 44%
premium on Tularik’s prevailing stock price. 

Genzyme Corp, which has a long history of buying assets, was the most active
US biotech consolidator in the past two years. It has been particularly busy
adding oncology assets to its business through the acquisitions of Ilex
Oncology for $1 billion and the physician services cancer testing assets of
bankrupt Impath for $215 million. By acquiring SangStat Medical in 2003 for
some $600 million, Genzyme hoped to enhance its product portfolio and
existing pipeline of products in development for immune-mediated diseases. 
Pharmaceutical majors – including the European group – continued to have a
small but selective appetite for biotech companies with 2004 being a rather
lean year for such transactions. Johnson & Johnson was the most active
acquiring Scios Inc, 3-Dimensional Pharmaceuticals and OraPharma for a total
€2.28 billion in 2003. However, it would be a mistake to think that there is to
be a massive wave of pharma companies acquiring biotech businesses. The
most common relationship between pharma and biotech remains discreet
biopartnering which sees limited cash flow to biotechs until success is
virtually guaranteed. 

At the tail end of 2003, there were a number of big pharma announcements of
deals that were not completed until 2004. These included Pfizer reaffirming its
commitment to the cardiovascular area by wanting to acquire Esperion
Therapeutics and adding some potentially important follow-on products to its
acute cardiovascular disease treatment, Lipitor. Similarly, Eli Lilly’s announced
plan to build its own antibody capabilities by acquiring Applied Molecular
Evolution for approximately €320M included a  pre-clinical pipeline of next
generation products that include second generation Remicade and second
generation Rituxan.

The biggest break on wholesale M&A consolidation is probably the
misalignment of value creation timelines of investors and managements.
Investors are prepared to accept dilution of value in the first year as costs of
integration come through but want to see benefits in the third year post-
merger. Management teams take a longer term view with an expectation that
the value of a deal shakes out in the fifth year. The immediate reaction of the
Biogen-Idec merger announcement was a very skeptical  investment market.
Until the expectations of these two groups are more in tune it is unlikely that
there will be the massive industry consolidation that many industry watchers
have predicted.

Beyond the 87 US companies that disappeared through M&A activity during
2003, the US also saw an addition 112 companies cease trading or go
bankrupt. High profile casualties included the biomaterials companies,
Advanced Tissue Sciences, a company that actually had an approved product,
BioTransplant, and Organogenesis. Nevertheless, entrepreneurial activity is
still strong in the USA with 84 new companies - mostly in drug discovery -
being created in 2003.

Acquirer Location Target Location Value €M
UCB Pharma Belgium Celltech Group plc UK 1921  
Amgen US Tularik1 US 961  
Pfizer Corp US Esperion Therapeutics US 961
Genzyme Corp US Ilex Oncology US 739
QLT Inc Canada Atrix Laboratories US 554
NPS BioTherapeutics US Bayer’s blood product business Germany 436
Invitrogen US BioReliance Corp US 370
Genzyme Corp US Impath Inc US 159
Bradley Pharmaceuticals US Bioglan Pharmaceuticals UK 135

1Amgen acquired the 80% stake of Tularik it did not already own                                                                   Source: Critical I Limited

Selected Biotech M&A activities during 2004 (Confirmed value transactions >€100m)
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Investment picture of global biotech industry

Biotech as an industry continues to be an attractive target for the investment
community. For two years running, globally, investors have increased the
amount of money they have put into biotech companies. Indeed, the amounts
put to work in biotech in 2003 and 2004 were the third and second,
respectively, largest amounts of all time. Only in 2000, at the height of the
dotcom and genomics boom, did the industry raise more, attracting nearly €40
billion.

In 2003, the global biotech industry was able to raise approximately €15.7
billion, while in 2004, according to our latest estimate, the sector was able to
attract about €17 billion. This 8% year-on-year improvement would be greater
still if measured in US dollars. The final figure for 2004 will certainly exceed
€17 billion, as employee share purchases, stock sales under biopartnering
deals, and small-scale financing events are added into the mix.

In 2003, the biotech industry raised €8.7 billion through equity financings and
€7.0 billion through debt financings. From 2002 to 2003, the industry
increased its equity funding by 18 percent increase and its debt financing by
55%: 2004 number were higher still, with equity funding increasing another
14% over 2003, and debt up 4%.

In both years, US biotechnology companies took the lion’s share of finance. Of
the total funds raised by either US or European firms, US companies accounted
for 83% of the equity finance (Europe 17%) and 86% of the debt provision

(Europe 14%): in 2004 the picture was much the same with European
companies accounting only for 16% of the equity raised and 19% of the debt
financing. This gap in funds raised by US companies against the sums raised
by their European counterparts – which is especially apparent among the
maturing companies of over 5 years - is a major cause for concern and
undermines the competitiveness of European biotech companies (see Europe
and the USA).

Public Offerings

With some great relief, the biotech IPO market opened in the US at the start
of the fourth quarter of 2003 when Acusphere floated on NASDAQ in October
2003. A further six US companies were able to float by the end of 2003,
although at that time the IPO window in Europe was for all intents and
purposes closed: only Sinclair Pharma, a UK No Research Development Only
(NRDO) company, got away, raising €12.6M in new capital in a December
2003 AIM flotation. US companies raised a total of more than €380 million at
IPO in 2003.

The first wave of IPOs had an inauspicious start in the public markets with all
but two companies trading at below their IPO price as 2003 closed.
Nevertheless, the enthusiasm for IPOs continued in 2004 and spread outside
the US. Indeed, of the 64 life science companies to complete IPOs during 2004,
half of them were based outside the US. During 2004, 15 European biotech
companies floated on stock exchanges raising a total of more than €414
million. 

Top Global Biotech IPOs in 2004

Company Primary Activity Nationality Amount €m 
Basilea Pharmaceutica AG Infectious diseases Switzerland 132.95 
Eyetech Pharmaceuticals Inc Ophthalmic US 116.01 
Ark Therapeutics Ltd Cancer UK 80.74  
Sosei Co Ltd Genitourinary Japan 76.86
Cytokinetics Inc Cancer US 76.26
Theravance Inc Autoimmune US 72.71
Corgentech Inc Cardiovascular US 70.94
Mannkind Corp Metabolic US 64.66
GTx Inc Cancer US 57.86
Barrier Therapeutics Inc Dermatology US 55.43

Source: Critical I Limited
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The London stock markets, the London Stock Exchange (LSE) and the
Alternative Investment Market (AIM) continue to dominated the European IPO
scene, although other exchanges are still seeing large offerings. The London
offerings in 2004 totalling €183 million, were led by Ark Therapeutics, with
most of the listings on the London Stock Exchange’s AIM market. Switzerland’s
Basilea Pharmaceutica and the Swiss Exchange (SWX)had the honour of
completing the industry’s largest IPO in 2004. 

Thirty-two US companies floated during 2004 raising more than €1.27 billion.
Although three of the top four IPO fundraisings were non-US, the average US
float raised 40% more money than the average European float. 

We have looked at the profiles of the US companies that completed IPOs in
2003 and 2004 and compared them with European companies. The US
companies appear no more advanced in either their technological programmes
or clinical developments but they do outperform their European counterparts
in other metrics. New US IPO companies tend to have grown faster and have
invested larger amounts in R&D. They are likely to have been able to attract
larger sums of money from earlier investors. A major advantage for US biotech
companies over their European competitors is, in our opinion, the presence of
a sustainable and liquid public market for biotechnology stocks: NASDAQ not
only generates cash for companies but also serves as source of reassurance
for earlier investors who might be concerned about exits for their investments. 

Importantly for the sustainability of the public markets for biotech, the class of
2003-2004 IPOs has actually performed in the after market fairly well. The
shares of approximately two thirds of the companies that floated were worth
more at the end of the year than they were at IPO: they were, in the jargon, “in
the money”. Some companies, led by Pharmion, saw their valuations double and
as a group, the IPO class of 2003-2004 advanced just over 15 percent.

Venture capital support for biotech remains robust but targeted

Across the whole of Europe Venture capital support for the biotech sector
remained relatively robust with about €940 million being put to work in 2004.
In 2003, the European biotech industry was able to attract just over €756
million from venture capital sources. In comparison, US biotech companies
raised €2.85 billion in venture capital during 2004, up from €2.29 billion in
2003. While the European total for 2004 was up 24% in Euros, the US total
was up 34% in dollar terms.

Venture capital is not invested evenly around Europe

Ranges of individual investments 

Below €5 million        €5-15 million        Above €15 million 

We have noticed that in recent years the venture capital community has been
investing in fewer European companies, although those that do receive
finance do get larger amounts than previously. In particular, we have noticed
a growing trend for venture capitalists to provide more support for either the
most promising of their portfolio companies or in companies that they believe
have the potential for being asset consolidators. Many merger and acquisition
transactions benefited from an influx of additional venture capital. 

Selected European biotech IPOs in 2004 and 2005

Company Country Exchange Year Amount €M 
2004
Basilea Pharmaceutica AG Switzerland SWX 2004 119.9  
Ark Therapeutics Ltd. UK London LSE 2004 76.3  
Epigenomics AG Germany Frankfurt 2004 38.0  
Inion Finland London LSE 2004 47  
Vectura Group plc UK London AIM 2004 27.2  
bioMerieux SA France EuroNext 2004 24
Allergy Therapeutics Ltd. UK London AIM 2004 21.3
VASTox plc UK London AIM 2004 19.9
Synairgen plc UK London AIM 2004 13.3
Evolutec Group plc UK London AIM 2004 7.8
Sareum Holdings plc UK London AIM 2004 2.7
Physiomics plc UK London AIM 2004 1.1
Eirx Ireland London AIM 2004 1.1
2005
Intercell Austria Vienna 2005 46.8
Paion Germany Frankfurt 2005 40
Ardana UK London LSE 2005 30.4
Proximagen Neuroscience UK London AIM 2005 21.0
Plethora UK London AIM 2005 14.5

Source: Critical I Limited

Critical I comparative study for EuropaBio
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A rising trend in recent years has been the increased support for companies
that have substantial assets from day one and are focusing more on
development than discovery. In Europe, a number of companies have emerged
from big pharma, assisted with private equity and partly prompted by
consolidation within the multinational drug industry. These companies tend to
be run by former pharma industry executives who have plenty of experience in
clinical development and commercialisation and are likely to bring non-core
big pharma assets with them. Venture capitalists seem keen to back this kind
of company since they perceive that its riskiness has been reduced.

Top Global VC financings in 2004

Company Nationality Amount €m 
Jazz Pharmaceuticals Inc US 184.75 
Synta Pharmaceuticals Inc US 59.12 
Metabolex Inc US 55.43  
Arpida AG Switzerland 54.46  
AlgoRx Pharmaceuticals Inc US 48.03 
Corus Pharma Inc US 48.03 
Eximias Pharmaceutical Corp US 46.59 
JDS Pharmaceuticals Corp US 45.82 
Arakis Ltd UK 42.39 
SkinMedica Inc US 40.65 

Source: Critical I Limited

Top European VC financings in 2004

Company Nationality Amount €m 
Arpida AG Switzerland 54.46 
Arakis Ltd UK 42.39 
Novexel SA France 40.00  
Addex Pharmaceuticals SA Switzerland 32.62  
ProStrakan Ltd UK 32.16
Cyclacel Ltd UK 31.13
Jerini AG Germany 31.00
PowderMed Ltd UK 29.23
Igeneon AG Austria 26.70
Ablynx NV Belgium 25.00
CareX SA France 25.00
Heidelberg Pharma Germany 25.00

Source: Critical I Limited

Similarly, in the US, there is a growing enthusiasm for a class of companies
that go by the acronym NRDO – no research development only. These are
similar to the pharma spin-outs although they are less likely to have emerged
from one source. In these cases, VCs are backing management teams that they
believe have the skills to cherry pick potentially interesting product lines and
accelerate their development. Many of the companies in the most recent IPO
wave belonged to this class and it is clear that investors were, again, attracted
to the relatively reduced risks associated with the businesses.

With venture capitalists focusing most of the money on fewer companies,
there is clearly a danger that many others are failing to attract funding support
and are falling into an equity gap. Indeed, it is our contention that European
companies are not struggling to bridge one equity gap but are in fact facing at
least three equity gaps: 

1. far less money has been made available to European biotechnology
companies at any stage of growth;

2. the amount of money per investment is much lower; and
3. money is usually available only to European companies of 5 years old only

or less – older European companies struggle to attract private equity
finance, cannot access public markets, and cannot raise debt.

We do not, however, see much evidence of an equity gap at the seed level.
Across Europe there are schemes – many mobilising national and European
government funds – that are focused on supporting new local companies.
Consequently, the rate of new company formation remains fairly robust in
Europe, although this does distort the age profile of the industry (see Figure
below). For instnace, in the Netherlands, the BioPartner programme has
helped start-up approximately 80 new companies since 2001: consequently,
about two thirds of the Dutch biotech industry is less than five years old. The
Danish, Spanish, and Austrian sectors are also young with the Swedish,
Belgian, French, Italian and German biotechnology still somewhat youthful.

European biotechnology has more young companies

The YIC Factor

It is, perhaps, in response to the generally youthful nature of European
biotechnology that one of the structural support mechanisms currently
gathering momentum is the Young Innovative Company initiative. Following a
model now implemented in France (the JEI, Jeunes Entreprises Innovantes),
thrusting, independent, and research-oriented companies can qualify for a set
of tax reliefs, particular those targeted at reducing the cost of employment.
Investments in such companies can also benefit. This is not a biotech-specific
measure, but biotechnology is clearly one of the key sectors to which it
applies.

To qualify as a JEI, French companies must be less than 8 years old, employ
fewer than 250 people, have revenues below €40 million, and exhibit R&D
spending that is more than 15% of their turnover. Furthermore, they cannot be
majority owned by some other corporation or by risk-capital organisations. If
the JEI/YIC scheme was taken up elsewhere in Europe with the same
parameters applying, countries such as Portugal, The Netherlands, Austria and
Germany would particularly benefit (see table page 16). In all these countries,
and probably in Spain, too, over 60% of the biotech companies would qualify.
Half the companies in Europe as a whole would meet the criteria.

The intention, at least in France, is to attempt to extend at least some of the
privileges enjoyed by the Young Innovative Company to older firms of up to 15
years. This would apparently yield benefits to over 60% of European
companies.  

Source: Critical I Limited
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European Biotechnology companies

A large proportion of European biotechnology companies might quali-
fy for future “Young Innovative Company” or “Innovative Company”
support.

Country YIC YIC% IC IC%
Portugal 12 71% 13 76%
Netherlands 82 69% 98 82%
Austria 25 64% 26 67%
Germany 323 62% 397 76%
France 123 55% 145 64%
Sweden 59 55% 73 68%
Italy 15 54% 16 57%
Finland 33 52% 46 72%
Denmark 51 51% 60 60%
Europe 996 50% 1229 62%
Norway 15 47% 19 59%
Switzerland 45 46% 51 53%
UK 189 42% 256 56%
Ireland 15 37% 18 44%
USA 545 30% 781 43%
Belgium 9 17% 11 20%

Source: Critical I Limited

Venture Capitalists maintain red biotech preferences

Whether in the US or in Europe, venture capitalists tend to like the same sorts
of companies. They primarily invested in companies with a human healthcare
therapeutic and diagnostic focus, accounting for more than 90 percent of the
sums put to work in 2003. Technology service providers, such as companies
offering high throughput screening or medicinal chemistry services, attracted
8% of the venture capital, while companies focussed on agricultural biotech
or the environment received less than 1% of the biotech’s venture funding.

Sector Total VC Raised 2003 in Europe   
Under €5 million €5 million or over 

Agbio 4.8 0  
Environmental 9.49 0  
Healthcare 90.6 486.64  
Service 24.6 39.05    

There are investors who will invest in the Agricultural Biotech and
Environmental arenas, but they will only risk amounts under €5 million. The
larger investment tranches are reserved for companies in the Service (7.5%)
and Healthcare (92.5%) sectors.  

So what does an investable biotech company look like to the venture capital
community? One trend we have noted is that between 2001 and 2003, venture
capitalists were putting in less money per employee. In fact, a European

company that managed to attract between 5-10 million in 2003 was likely to
have to have many more employees and spend more on R&D than a company
attracting the same amount of money in 2001. Investors clearly expect their
portfolio companies to make their money work harder. 

Companies that received €5-15 million in venture capital have had to
wait longer for their money, grow bigger, and invest more in R&D

Employees R&D  R&D Spend Avg age of
Employees €m  company Years) 

Europe 
2001 29 17 2.2 2.8  
2002 28 19 4 2.6  
2003 40 28 6 4.4  
USA
2002 31 18 11 3.3  
2003 47 30 11 4.1 

Source: Critical I Limited

Follow-on offerings in public markets

Investor sentiment towards the biotech industry began to first pick up in the
middle of 2003 as a number of the industry’s leaders mostly US – were able to
report positive news from the clinic and market. This opened the door for
companies to conduct secondary and other follow-on offerings. In 2003, the
global biotech industry was able to raise approximately €3.0 billion through
secondary and follow-on offerings, while in 2004 this number slipped to €2.5
billion. Again the US biotech industry dominates the sums raised accounting
for 77% and 91% of the totals in 2003 and 2004, respectively.

An additional major source of finance that is still hard for European biotech
companies to tap into are the PIPEs - private investment in public equity – which
usually involve a public company selling about 10-20% of its shares to one or
more institutional investors at a discount price to the prevailing share price. The
money raised this way is usually earmarked for a specific value-creating purpose
such as an acquisition or a clinical trial. 

Worldwide, biotech companies raised approximately €1.61 billion from PIPE
transactions in 2003 and approximately €2.1 billion in 2004. In both years, US
companies accounting for more than 85% of the total. Rules set out by European
financial regulators that intend to protect existing shareholders from possible dilu-
tion make PIPEs a less convenient financing vehicle for European companies than
US ones.

Europeans step up debt financings

Similarly, convertible debt, which is a regularly significant source of financial
support for US companies, has yet to catch on in Europe owing to the relative
immaturity of the biotech industry, although in-roads are being made. To
access debt successfully it is important to demonstrate an ability to pay back
the loans, usually through revenue streams. During the course of 2003
companies worldwide were able to raise approximately €6.95 billion in debt,
again with the US taking the lion’s share at 86%. In 2004, the global biotech
industry was able to raise an additional €6.24 billion in debt – most of the
year-on-year decline can be attributed to the decline in the US dollar’s value
against the Euro. US companies accounted for 81% of the debt raised in 2004.

During 2003, the amount of debt raised by European companies rose dramatically
compared with 2002, to €980 million in 2003 but this was largely due to 3
companies -Ireland’s Elan and 2 Swiss companies, Serono and Actelion. Elan, which
pulled itself back from the brink of bankruptcy in 2003 was able to raise substantial
sums through a follow-on offering (€189 million) and a debt financing (€382
million). Serono and Actelion, with promising pipelines, were also able to raise
funds through debt vehicles. In 2004, the amount of debt raised by European com-
panies increased further to €1.15 billion. Again Ireland’s Elan attracted the largest
amount of support and accounted for almost three quarters of the European total. 

Source: Critical I Limited
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Collaborations as a source of finance

Biotech companies are fortunately able to look beyond the financial markets
to sustain their growth. Two additional sources of financial support for the
biotech industry include the ability to attract finance from multinationals who
are keen to put the biotech industry’s products into their own portfolios, as
well as biotech companies making money from their own products. For most
sectors, outside the human healthcare sector, growing a revenues base is the
only option.

Pharma majors, concerned about the impact their own innovation deficits will
have on their future prospects, maintained an appetite for late stage and
marketed biotech products. Not surprisingly US biotechs were the most
popular biopartnering targets reflecting once again the relative maturity of the
US industry, although European biotechs have been involved in a number of
significant deals in 2003 and 2004 (see Tables: Top Biopartnering deals in 2003
and Top Biopartnering deals in 2004). European pharmaceutical companies
have also emerged as important movers in biopartnering.

Top Biopartnering deals in 2003

Biotechnology company Pharma/Biotech Partner Details of the transaction Value €M  
Millennium Pharmaceuticals Johnson & Johnson JNJ’s Ortho Biotech Products acquired non-US global marketing 425

rights to Velcade 
Biovitrum Amgen Amgen acquired exclusive rights to develop and commercialize 414

Biovitrum’s small molecule enzyme inhibitors for treatment of metabolic  
diseases, included is BVT3498, which is in Phase II trials for type II diabetes

Regeneron Pharmaceuticals Aventis SA Partnership to develop & commercialise Regeneron’s VEGF TRAP which 405
is in Phase I trials to treat solid tumours and NHL

Regeneron Pharmaceuticals Novartis AG Partnership to develop Regeneron’s IL-1 TRAP which is Phase II 278
trials for rheumatoid arthritis

Actelion AG Merck & Co Co-develop and promote globally Actelion’s oral rennin inhibitors to 216
treat heart failure, renal failure and hypertension

Idenix Pharmaceuticals Novartis AG Novartis licensed two hepatitis B virus treatment candidates 199
& has option to co-develop Phase I/II hepatitis compound

Corgentech Bristol-Myers Squibb Deal to co-develop and co-promote Corgentech’s E2F Decoy currently 199
in Phase III for prevention of vein graft failure 

Medivir AB Boehringer Ingelheim Medivir has out-licensed to Boehringer, a Phase II inhibitor of reverse 158
transcriptase as an HIV therapy

Lexicon Genetics Bristol-Myers Squibb Drug discovery, development and commercialization in neuroscience 152
Flamel Technologies Bristol-Myers Squibb Licensing and commercialization agreement to develop and market 131

Basulin®, a controlled release insulin, developed as a daily injection.

Top Biopartnering deals in 2004

Biotechnology company Pharma/Biotech Partner Details of the transaction Value €M 
Medarex Inc Bristol-Myers Squibb Agreed to co-develop MDX-010, a humanised monoclonal in Phase III 392

against metastatic melanoma, and MDX-1379, a peptide vaccine for 
metastatic melanoma

Dov Pharmaceutical Merck & Co Dov granted Merck an exclusive license to develop & commercialize 336
DOV 21,947 for all indications and DOV 216,303 to treat depression, 
anxiety and addiction. Dov gets $35m up front & is eligible for up 
to $300m in clinical & regulatory milestones & up to $120m in sales milestones.

Medarex Pfizer Inc 10-year deal for up to 50 antibody products. Pfizer paid $80m upfront & will 296
buy $30m of Medarex stock. Pfizer is responsible for global 
development and commercialization. Medarex to get R&D funds, license fees, 
milestones & royalties. If all 50 get approved milestones could exceed $400m.

Vertex Pharmaceuticals Merck & Co Collaboration to co-develop Vertex’s anti-cancer candidate VX-680 284
with Vertex getting $20 million upfront, plus research funding for two years  

Plexxikon Wyeth Laboratories Companies to co-develop treatments for diabetes & other metabolic disorders 275
based on PPAR agonists at preclinical stage

Nastech Pharmaceutical Merck & Co A global alliance to develop the nasal spray appetite regulator 252
PYY3-36 as an obesity treatment which is currently in Phase I

Vernalis plc Endo Pharmaceuticals Endo acquired US rights to market Vernalis’ Frova frovatriptan 251
treatment for migraine headaches in North America. Vernalis will get 
$30m, $15m anniversary payments for two years. VER also will get a $40m 
payment upon approval of Frova to treat menstrual-associated migraine, 
and a $50m five-year loan facility. It is also eligible for up to $255m in sales 
milestones and for tiered royalties of 20% and higher.

Pharmasset Roche Holding AG ROCZ licensed from Pharmasset worldwide rights to PSI-6130, 222
a nucleoside polymerase inhibitor, and its prodrugs to treat HCV infection.

CancerVax Serono Partnered to develop & commercialize  Canvaxin immunotherapy & will 207
share costs equally. Serono will pay $25m upfront fees & $12m for 
CancerVax shares. CancerVax could receive up to $253 million milestones.

ArQule Roche Holding AG Partnership to develop ArQule’s E2F candidates for specifically killing cancer 204
cells. ArQule gets $15 million upfront, plus R&D support, milestones & royalties 

Source: Critical I Limited
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While biopartnering deals, and the sums usually associated with them, make
big headlines and are of immense value to the individual participants, it is
clear that they have little impact on the overall financial health of the biotech
industry. The sums involved are best case scenarios where everything works
and products hit their targets. 

Moreover, biopartnering deals should come with a health warning. Indeed,
there is sometimes the danger that having a major product linked to the
decisions of a much larger third party can actually detract from value creation.
First, biotech management may have to continually second guess the partner’s
intentions. Second, the product could get orphaned if the partner no longer
considers the product a key part of its future. Third, with only a few exceptions
the balance of power and rewards is usually heavily weighted towards the
pharma partner.

Biotech industry sees revenues increase

Biotech companies continue to see robust revenues growth in domestic terms.
Based on our analyses of the two most recent years for which accounts are
available – the financial years 2002 and 2003 – there are signs that the
industry is making rapid progress. Indeed, we estimate that the US biotech
industry grew its revenues by more than 26% between 2002 and 2003. 

European companies covered in this survey reported total revenues of €18.5
billion in 2003. This represents – in Euro terms – a 3% decline on the previous
year. However, European exchange rate movements – primarily involving
Sterling and Euro changes – mask the true growth of European biotech sales,
which was a 1% year-on-year improvement. Indeed, in Euro terms, the UK
biotech sector, which accounts for 27% of the survey’s European total, saw a
revenues decline of some 3% between 2002 and 2003 and yet in Sterling
terms, revenues actually grew 5.1%. Danish biotech companies, which
account for 26% of European sales, reported a 7.4% increase in local currency
terms compared with 5% when translated into Euros. There were similar
shifts in Swedish and Norwegian biotech performances, but as together they
only account for less than 4% of the European total their impact was less
marked.

Companies with a healthcare focus accounted for just over three quarters of
European biotech revenues in 2003. Although the human healthcare revenues
total in the European group (excluding Switzerland) slid 3% in Euro terms
between 2002 and 2003, the real sales movement was a mere drop of 0.5%
when the Sterling and Danish Kronur exchange rates are factored in. Changes
at Ireland’s Elan accounted for another 2.5% decline in European healthcare
sales alone. The near extinction of German genomics company revenues
almost decimated German healthcare sales which slipped year-on-year by 9%.
Three quarters of European biotech healthcare sales come from companies
that were more than 15 years old at the end of 2003.

Not surprisingly, Serono and human healthcare companies with substantial
sales such as Actelion and Berna BioProducts dominated the Swiss
performance. In 2003, we estimate that the Swiss biotech industry turned over
some €2.16 billion, with the human healthcare companies turning in €1.90
billion (88%) of that total. Companies created since 1997 have, however, been
able to generate significant revenues, turning over some €364 million (17%
of the Swiss total) in 2003, reflecting the rapidly maturing nature of
Switzerland’s start-ups.

With its maturer and unarguably more successful biotech industry it is not
surprising that the US biotech industry reported a revenues advance between
2002 and 2003. Even with the US dollar weakening against the Euro, the US
biotech industry was able to deliver 5% year-on-year growth between 2002
and 2003. In local currency terms, however, the increase in US revenues is a
massive 26%. We estimate that the US biotech industry achieved 2003
revenues in excess of €43.5 billion. 

Interestingly, while healthcare sales account for the majority of the revenues,
the split among the US biotech industry is much more equitable than in
Europe. Green biotech sales, and crop biotech sales in particular, were up in
dollar terms by 14% at €3.7 billion, although in Euro terms the revenue
slippage was 2%. With an ability to sell genetically modified seeds without
political hindrance, the US agbio industry was able to put away sales of some
€2.7 billion, which represent a local currency advance of just over 12%.

Companies in the Technology Service Provider sector also fared much better
than their European counterparts. This group reported a local currency
adjusted sales improvement of some 36% at €2.2 billion, driven primarily by
the uptake in bioinformatics services in the US. It is apparent the existence of
a truly single domestic market with a sizeable client base is able to support
Technology Service Providers. The sheer size of the research commitment by
the US-domiciled life sciences industry further underpins this growth.

Similarly, US companies in the Service Provider sector saw a 50% plus boost
(26% in year on year Euro terms) in revenues. This was primarily driven by the
outsourcing of activities such as contract research and customised biological
raw materials which grew 74% and 61%, respectively, and to a lesser extent
biomanufacturing outsourcing which advanced in dollar terms by 7%, although
in Euro terms this represented a decline of 11%, year-on-year.

The greatest contribution to the growth in US biotech revenues comes from
the healthcare sector and those commercialising biotech drugs, in particular.
Drug discovery and development companies saw turnover jump more than
22% during 2003 to €22.6 billion ($28.5 billion). While more than 80% of
these revenues are associated with companies founded before 1988, other
age groups were still reporting substantial performances. Compared with their
European counterparts, US drug discovery companies are quickly ramping up
biotech drug revenues. In the three to five year age band reported 2003
revenues of €670 million, while the six to ten year old group and the 11 to 15
year old group reported revenues of €1.8 billion and €1.9 billion,
respectively.

With the current rates of successful biotech drug approval, we anticipate that
the US biotech industry, and its drug discovery and development sector in
particular to be the major driver of global biotech revenues. However, it is our
contention that the reason why the US biotech sector will sustain this
momentum is because it has historically been better funded than its European
counterparts and that there is a link between the ability to raise finance and
the speed of sustainable revenue generation.

Equity creates revenues

The biotechnology sector is awash with business models, but in truth there are
two principle routes to developing a business – with equity investment or
without it. In principle, equity investment acts as catalyst to business growth
and is at its most potent at the start of a company’s growth. For companies
founded on technological intellectual property, the injection of equity capital
ought to allow a company to build rapidly upon that initial intellectual property
without the need to a separate or parallel infrastructure to generate revenues
to fuel a business. Biotechnology companies also need recourse to external
capital in order not only to fund their research and development process, but
also to secure value from that R&D. To benefit from their IP in what is often a
drawn out product development path, biotechnology companies need access
to capital to give them a negotiating position with potential product
development partners.

To assess the impact of equity capital on biotechnology company growth we
were able to take advantage of the fact that we have a set of year-on-year
data attributable to identified individual companies. This means that we can
not only examine the data on a collective basis, but also distinguish particular
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attributes and events associated with each company in the dataset.
Furthermore, we can examine how those attributes change with time. In this
case, for the group of healthcare companies that raised money from venture
capital investors during 2002, we assessed how the event altered the number
of people they employed, the number of people they employed in research and
development, and their ability to generate revenues. We then undertook the
same analysis with a group of age-, size- (by employee), revenue-, and R&D
employee-matched controls which had not raised any venture capital in any of
the three years for which we have detailed data – 2001, 2002, and 2003. 

The results of the analysis were contained some surprises. We had expected
that “invested” companies would add employees and, in particular, R&D
employees at a faster rate than unfunded companies. This was, in fact the
case: companies that raised €5-10 million, for instance, added 7 employees
on average from a base of 29, with the R&D contingent strengthened from 21
to 26 people. The comparable group of unfunded companies, on the other
hand, added just the equivalent of a part-time employee per company. The
impact of funding on employee numbers, however, was not consistent.
Companies funded below €5 million added around 2 employees each whereas
the equivalent unfunded firms lost 2 people. But companies that attracted
€10-20 million did not grow aggressively, adding 3-4 people only, while their
unfunded peers added 8-9 people. 

The one metric that was consistently elevated in the “invested” group was,
somewhat surprisingly, revenues. We had anticipated that companies failing
to raise capital might have been driven towards revenue generation. In fact,
“invested” companies added significant revenues in the year following
investment relative both to their own baseline revenues and to their unfunded
peers. Companies that received €1-5 million in 2002 increased their revenues
the next year by an average of  €1.0 million, a third up on  their 2002 figure
of 2.9 million. In the unfunded group, revenue dropped in the subsequent year
from an average of €2.74 million to €2.27 million. Companies receiving €5-
10 or €10-20 million increased their revenues by nearly €5 million in the next
year, increases of 200% or 80% respectively over earnings in 2002. Revenues
at their unfunded peers were essentially flat.

We believe that equity investment gives companies a position of greater
strength from which they can negotiate financially better outcomes from
collaborations or, in the case of revenues through sales, to put in place a more
effective sales and marketing infrastructure. Equity investment aids revenue
generation significantly: its absence inhibits. 
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Europe and the USA

The USA is the largest biotechnology power in the world. The best that
European national pretenders can hope for is a distant second place. However,
as a collective group, Europe has the potential – in science, financial muscle,
and on a commercial footing – to challenge the USA. With moves afoot within
European Union to create a centrally funded European Research Area, and the
prospects of harmonised financial regulations leading to a more coherent
investment climate, the obstacles to a more internationally-minded European
biotechnology endeavour seem to be diminishing. 

This section compares the status at the end of 2003 of the biotechnology
communities on the two sides of the Atlantic. 

At the end of 2003, the US was home to 1830 biotechnology companies
compared to 1976 companies in the fifteen European states which have been
surveyed. In both cases, the number are little different from those in the
previous year. Europe created significantly more new companies in 2003 (132)
than the US did (83). 

The headline figures, therefore, seem to indicate that both the US and
European biotechnology seemed to have reached a similar state of stability.

The Typical Biotechnology Company

In preparing this report, we have considered 3806 companies at varying levels
of detail. But the current reality is that a very small proportion of these
companies account for a very large proportion of the magnitude of the sector.
Some of these companies are market leaders such as Amgen in Thousand
Oaks, California, Serono in Geneva or Novo Nordisk in Bagsvaerd, all of which
are, in essence, mature drug companies that just happen to specialise in the
development and marketing of biological compounds. Others are “iceberg”
companies, substantial chunks of industrial endeavour that that been formed
whole from a large company ice-sheet: examples include Sweden’s Biovitrum
(ex-Pharmacia), Germany’s Viatris (ex-DSM), and Actelion (ex-Roche) and
Speedel (ex-Novartis) in Switzerland. Others still have grown rapidly – either
organically or through merger and acquisition – and are now exceptionally
“big for their age” compared to other companies of their vintage. 

In all, there are 150 companies – 83 in the US and 67 in Europe – that stand
out from the crowd. Between them, this 4% of the companies accounts for
44% of the biotech employees in the countries covered in this survey, 35-37%
of the research effort and nearly 60% of the revenues. These are the
companies that everyone is interested in because they represent the
dynamism that provides much of the excitement in biotechnology. However,
one of the  objectives we had set ourselves in this study was to understand
what more typical biotechnology companies look like in order to compare the
relative performance of “typical” companies on either side of the Atlantic.

To get to the typical companies – to 96% of biotechnology’s unsung
performers - we looked at each of the age-groups we have defined and
subtracted the contributions due to the atypical companies. The residual total
was then divided by the number of typical companies to give a mean for each
metric. Thus, there were seven companies of 2 years or younger in Europe that
employed nearly 2400 people between them. The 2400 was subtracted from
the 6500 European total for 0-2 year old companies and divided by the
remaining number of companies in that group, 432, to yield a “typical” early-
stage European company’s employee value of 8.

This exercise generated the following profiles for European and US “typical”
companies.

Typical companies – Europe versus US
Financial data in € millions

Europe 
Age (years) 0-2 3-5 6-10 11-15  
Employees 9 19 31 42 
Revenue €0.46 €1.3 €5.56 €7.58 
Research strength  8 12 17 17
(personnel)
Research strength  €1.47 €1.76 €3.28 €3.28
(R&D budget)

USA 
Employees 16 27 61 66 
Revenue €0.56 €1.85 €8.02 €10.9 
Research strength 10 16 33 38 
(personnel) 
Research strength  €1.97 €2.91 €7.32 €10.99
(R&D budget)

The initial differences between the typical US and European companies are
relatively small and probably surmountable. It is possible that the availability
in Europe of relatively soft money for the formation of spin-out operations
creates a disproportionately large number of smaller companies.

However, the differences grow rather than shrink with age, suggesting that if
soft money is an explanation of the small size of European start-ups, then an
additional explanation is needed for the continued and increasing deficit.

Source: Critical I Limited

The Typical company –  definition: the numbers shown for The Typical Company
are the mean of those for all companies in the age group, minus any contributions
from any Atypical Companies

Atypical Companies – stand out from their peers because of their stellar
performance or origins: statistically, they are more than 1.5 standard deviations
from the mean of their peer group
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European companies in the 6-10 year ageband are at a substantial
disadvantage to their American counterparts. They generate only 70% of the
revenues of their Stateside peers, and have half the employees, half the
number of R&D employees, and half the research budget. By the time a typical
European company gets over 10 years old, its research spending is less than
30% of an equivalent “typical” US company.

The stark differences that we observe are real: they are not a consequence of
a mistake in methodology that has somehow removed the contribution of all
of Europe’s high performing companies and none of those from the US. Indeed,
in reaching the layer of “typical” companies, we have removed a
disproportionately large slice of the US biotechnology effort. The atypical US
companies accounted for 47% of US employees and 39% of US R&D
spending, while only 40% of Europe’s employee count and 30% of its R&D
spending can be attributed to the larger, atypical companies. 

The consequences of slow growth

As we indicated in our 2004 publication, The Equity Gap, we continue to
believe that the significantly greater availability of risk capital (and debt
provision) in the USA is a major influence on the way in which the growth of
its biotechnology sector can be accelerated. 

We have used data drawn from nearly 2000 financing transactions made in
biotechnology between 2001 and 2004 to examine the nature of the capital
supply in the USA and in Europe in more detail.

Europe: Venture capital dependent

The analysis of the data indicates that the venture capital market in
biotechnology appears to be operating to a global standard. That is to say, not
only is there a close correlation between the age at which a company received
venture capital and the average amount that it can expect to receive, but also
the European and North American poles of that market seem to be operating
in synchrony. Companies between 0 and 2 years old might expect around € 5-
10 million, on average. This rises with age to a plateau of somewhat under €
15 million. Although the pattern of investment is very similar in the US and
Europe, the amount of venture capital available to biotechnology in the US, is
3-4 times the size of the pot in Europe.

In Europe, venture capital represents virtually the only significant pot of money
available to biotechnology companies. Shareholders in publicly-quoted
companies are getting used to, and recognising the value of, PIPE transactions –
private investments in public equity, made at a discount to prevailing market
rates. But in 2003, for instance, venture capital represented over 50% of the
equity investments made in Europe. 

US: Debt finance weapon

Debt provision is also sparse; small companies in France, The Netherlands,
Germany and Finland and elsewhere have access to start-up loan funds, often
from government-backed schemes. But large scale strategic loans are few and
far between in Europe: only Elan in Ireland (for restructuring), Actelion, and
Serono (both in Switzerland made substantial loan provisions in 2003.

In the US, however, biotechnology companies which have taken their aliquot from
the venture capital have access to substantial amounts of debt or public equity
provision. In the US, the € 2,100 million worth of venture capital which found its
way into biotechnology coffers in 2003 was only just over 20% of the total equity
finance. PIPEs and similar transactions contributed € 1.37 billion, and public equity
offerings (largely follow-on offerings) added nearly another € 3.5 billion. 

On top of that, US biotechnology had access to nearly € 6 billion worth of debt.

The top of the list of money raised in 2003 is almost completely dominated by
US companies. There were only two European companies in the top 50 equity
financings: Elan, the Irish specialty pharmaceutical group, which raised nearly
$190 million in equity and € 365 million in debt to finance its restructuring
programme; and Flamel Technologies, the French drug delivery firm which
raised € 53 million in equity. Eleven European companies in addition made it
into the top 100: nine were from the UK – Alizyme (#59), Lorantis (#63),
Cambridge Antibody Technology (#75), Arrow Therapeutics (#84), Xenova
(#87), Oxford Biomedica (#88), the UK end of Amarin (#89), Ardana Bioscience
(#90), and GW Pharmaceuticals (#90) – and the other two were the
German/UK drug discovery company, Cellzome (# 86) and Sweden’s Active

US and European VCs invest similar amounts
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Biotech (#100). If debt financing is added, Serono would come into the list at
#7 but all the other European companies bar Flamel would fall out of the top
100 because of the preponderantly US nature of debt financing in
biotechnology.

This distribution of biotechnology’s elixir of growth had, and continues to
have, a profound effect on the rate and the nature of the development of
biotechnology in Europe.

The Elite European Companies

The Elite European Company is a continuum standard that applies to
companies at all stages of the biotechnology growth cycle. It is a measure that
combines investor expectations of the biotech sector with the current
standards of performance in the sector. It changes as financial markets
change in order to reflect both the supply and demand for capital. And it
changes to reflect biotech best practice. It is a rough guide to the likelihood
that a given company will be able to raise a given level of finance at a
particular time.

It is very clear that there is a global market operating in biotechnology finance,
and that competing in that market is key to ultimate success of the European
biotechnology sectors. The laudable efforts of European governments to kick-
start their biotechnology sectors through early-stage financing schemes may
come to little if sufficient finance is not available to European companies once
they have started. The biotechnology sectors both in Europe and the US are
full of “also-ran” companies, companies that make up the numbers but make
little overall contribution to the health of the sector.

At the start of this chapter, we discussed the massive contribution of a mere
4% of companies to the sectors on both sides of the Atlantic. Attempting to
define the concept of the Elite European Company is a mechanism for starting
to think about what needs to be done in Europe in order to create more“4%”
companies and to convert mediocre existence into stellar performance. 

For the purposes of this study, we will use a rather straightforward definition
for the European Elite Company: it must outperform an appropriate benchmark
by 100%. And the appropriate benchmark we have chosen is the Typical US
company. 

A European benchmark would certainly not be suitable; it is of little virtue to
be the best technology-based company in a country or a region when
technology propositions are judged with reference to global peers. The Typical
US company outperformed the Typical European company by 50-100% across
a range of parameters (see The Typical Biotechnology Company, above). In
asking the Elite European Company to outperform the Typical US benchmark,
we are asking it do 4 times better than the average European firm.

The expectations of the Elite European Company are set out in the table
below.

Typical or Elite?
Financial data in € millions

Typical European Company 
Age (years) 0-2 3-5 6-10 11-15  
Employees 9 19 31 42 
Revenue €0.46 €1.3 €5.56 €7.58 
Research strength  8 12 17 17
(personnel)
Research strength  €1.47 €1.76 €3.28 €3.28
(R&D budget)

Elite European Company 
Employees 32 54 121 132 
Revenue €1.12 €3.7 €16 €22 
Research strength 10 32 66 76 
(personnel) 
Research strength  €4 €5.8 €15 €22
(R&D budget)

The company must be on a growth track 

Using these parameters and a simple search of the Critical I database, we
have identified some 60 European companies under 15 years old that fit the
bill. It remains to be seen, of course, if these companies live up to their
promise. 

Considering the list was selected solely on the basis of objective and
measurable criteria, however, it is remarkable in that it contains no huge
surprises. It contains some public companies and most of the European

Source: Critical I Limited

Elite European Companies – outperform Typical US companies of similar
ages by 100%. These companies may not outperform the best US
companies but should be able to compete for financial and business
resources in an international market.
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companies that would be public if only the market had been less firmly closed
over the past few years. It also features a number of spin-offs from big
pharma. Yet it also points to 45 companies of a more recent vintage, those
companies that if they are properly nurtured (and get lucky) could become the
powerhouses of the future.

There are of course some omissions. The list is restricted to those countries
for which Critical I has systematically collected data on a year-on-year basis.
The Swiss companies, Arpida, Basilea, Cytos, Actelion, and Speedel would
certainly make the list, as would Crucell from Belgium, Zeltia in Spain,
Newron in Italy, and Intercell in Austria.

Europe’s Elite Companies?

Company Country Founded Activity
elbion AG Germany 2002 Healthcare
Procognia Ltd UK 2002 Service
Xention Discovery Ltd UK 2002 Healthcare
ACE BioSciences A/S Denmark 2001 Service
Akubio Limited UK 2001 Healthcare
Apibio France 2001 Service
Biovitrum AB Sweden 2001 Healthcare
Cambridge Biotechnology Ltd UK 2001 Healthcare
CMC Biopharmaceuticals A/S Denmark 2001 Service
Curacyte AG Germany 2001 Healthcare
Mekos Laboratories AS Denmark 2001 Healthcare
Proteome Sciences R&D GmbH Germany 2001 Service
Acumen Bioscience Limited UK 2000 Service
AnalytiCon Discovery GmbH Germany 2000 Service
Arakis Limited UK 2000 Healthcare
Argenta Discovery Limited UK 2000 Service
Cellzome Limited UK 2000 Healthcare
Idealp’ Pharma SAS France 2000 Service
Lorantis Ltd UK 2000 Healthcare
Renovo Ltd UK 2000 Healthcare
Astex Technology Limited UK 1999 Healthcare
Biolitec AG Germany 1999 Healthcare
Genfit SA France 1999 Service
Genmab A/S Denmark 1999 Healthcare
MelTec Gmbh Germany 1999 Service
Prestwick Chemical France 1999 Healthcare
QPharma AB Sweden 1999 Service
Trek Diagnostic Systems UK 1999 Healthcare
Arrow Therapeutics UK 1998 Healthcare
Epigenomics AG Germany 1998 Healthcare
GW Pharmaceuticals Plc UK 1998 Healthcare
IMTIX SangStat France 1998 Healthcare
INGENIUM Pharmaceuticals AG Germany 1998 Service
metanomics Germany 1998 Service
Morphochem AG Germany 1998 Healthcare
Munich Biotech AG Germany 1998 Healthcare
Personal Chemistry AB Sweden 1998 Service
PlasmaSelect AG Germany 1998 Healthcare
Proteus SA France 1998 Service
Santaris Pharma A/S Denmark 1998 Healthcare
Solexa Ltd UK 1998 Service
Structural Bioinformatics A/S Denmark 1998 Service
UroGene S.A France 1998 Healthcare
Xerion Pharmaceuticals AG Germany 1998 Healthcare
Biotage AB Sweden 1997 Service
Cyclacel Limited UK 1996 Healthcare
NicOx S.A. France 1996 Healthcare
Enviros Group Plc UK 1995 Environmental
Vernalis Group Plc UK 1995 Healthcare
Jerini AG Germany 1994 Healthcare
Acambis Plc UK 1993 Healthcare
Evotec OAI AG Germany 1993 Service
Trinity Biotech Plc Ireland 1992 Healthcare
Advanced Medical Solutions UK 1991 Healthcare
Cambridge Antibody Technology UK 1990 Healthcare
Flamel Technologies S.A. France 1990 Healthcare
Cerep SA France 1989 Service
Miltenyi Biotec GmbH Germany 1989 Healthcare
Biotrace International Plc UK 1988 Environmental

Qualification for the Elite Companies Table: This list contains only
companies of 15 years or under where Critical I can assess their growth.
Some companies in Austria, Belgium, Italy, The Netherlands, Portugal and
Spain may have qualified but would not be included because only one
year’s data is held.

Source: Critical I Limited



Austria - 2003
(Source: Critical I Limited: preliminary data)

Status

(Financial data in €m)
2003 (2002)

39 (0) Companies
1789 (n.a.) Employees

0 (n.a.) R&D employees
€0 R&D Spend
€0 Revenue
€48 Total Equity (of which)
€48 Venture Capital
€0 Private placements
€0 Public Equity Offering
€0 Debt

Healthcare pipeline
0 Products in Phase I 
0 Products in Phase II
0 Products in Phase III

Austria - Age structure

Year # Companies founded
2001-2003 16
1998-2000 9
1993-1997 3
1988-1992 4
Before 1988 5
Unknown age (not surveyed) 2

Companies formed in 2003 5
“Young innovative companies” (% of country total) 25 (64%)
“Innovative companies” (% of country total) 26 (66%)

Employees in companies of (2002): 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

R&D Staff in companies of: 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

Key to Map
Agbio    Environment    Healthcare    Service

Austria - the typical company
Further research and analysis needed
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Belgium - 2003
(Source: Critical I Limited: preliminary data)

Status

(Financial data in €m)
2003 (2002)

54 (0) Companies
2676 (n.a.) Employees

0 (n.a.) R&D employees
€0 R&D Spend
€0 Revenue
€35 Total Equity (of which)
€11 Venture Capital
€0 Private placements
€22 Public Equity Offering
€0 Debt

Healthcare pipeline
0 Products in Phase I 
0 Products in Phase II
0 Products in Phase III

Belgium - Age structure

Year # Companies founded
2001-2003 9
1998-2000 13
1993-1997 9
1988-1992 10
Before 1988 8
Unknown age (not surveyed) 5

Companies formed in 2003 0
“Young innovative companies” (% of country total) 9 (16%)
“Innovative companies” (% of country total) 11 (20%)

Employees in companies of (2002): 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

R&D Staff in companies of: 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

Key to Map
Agbio    Environment    Healthcare    Service

Belgium - the typical company
Further research and analysis needed

Source: Critical I Limited

Source: Critical I Limited
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Denmark - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)

100 (91) Companies
17329 (16848) Employees
3866 (3735) R&D employees

€942 R&D Spend
€4697 Revenue
€59 Total Equity (of which)
€44 Venture Capital
€0 Private placements
€3 Public Equity Offering
€55 Debt

Healthcare pipeline
14 Products in Phase I 
17 Products in Phase II
4 Products in Phase III

Denmark - Age structure

Year # Companies founded
2001-2003 45
1998-2000 29
1993-1997 9
1988-1992 8
Before 1988 9
Unknown age (not surveyed) 0

Companies formed in 2003 11
“Young innovative companies” (% of country total) 51 (51%)
“Innovative companies” (% of country total) 60 (60%)

Employees in companies of (2002): 
5 years or less 3638 (3401)
6-10 years 312 (285)
Over 15 years 13378 (13161)

R&D Staff in companies of: 
5 years or less 1473 (1460)
6-10 years 193 (117)
Over 15 years 2199 (2157)

Key to Map
Agbio    Environment    Healthcare    Service

Denmark - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 12 26 34 50 215
Revenue €0.69 €1.15 €11.84 €3.95 €19.43
Research strength 9 17 21 23 40
(personnel)
Research strength €1.27 €2.97 €2.66 €4.61 €4.98
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited



Finland - 2003
(Source: Critical I Limited: validated data 2002)

Status

(Financial data in €m)
2003 (2002)

64 (0) Companies
2016 (2203) Employees
1146 (1251) R&D employees

€186 R&D Spend
€251 Revenue
€20 Total Equity (of which)
€5 Venture Capital
€15 Private placements
€0 Public Equity Offering
€34 Debt

Healthcare pipeline
8 Products in Phase I 
5 Products in Phase II
5 Products in Phase III

Finland - Age structure

Year # Companies founded
2001-2003 10
1998-2000 17
1993-1997 22
1988-1992 10
Before 1988 5
Unknown age (not surveyed) 0

Companies formed in 2003 11
“Young innovative companies” (% of country total) 33 (51%)
“Innovative companies” (% of country total) 46 (71%)

Employees in companies of (2002): 
5 years or less n.a. (912)
6-10 years n.a. (436)
Over 15 years n.a. (354)

R&D Staff in companies of: 
5 years or less n.a. (594)
6-10 years n.a. (236)
Over 15 years n.a. (421)

Finland - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 25 29 20 25 84
Revenue €0.9 €0.9 €2.1 €5.7 €8.6
Research strength 15 20 10 15 35
(personnel)
Research strength €1.3 €3.5 €3.6 €2.7 €1.4
(R&D budget)
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France - 2003
(Source: Critical I Limited: validated data 2002)

Status

(Financial data in €m)
2003 (2002)
225 (222) Companies

8922 (8510) Employees
4193 (4072) R&D employees

€608 R&D Spend
€1944 Revenue
€167 Total Equity (of which)
€90 Venture Capital
€1 Private placements
€52 Public Equity Offering
€10 Debt

Healthcare pipeline
27 Products in Phase I 
29 Products in Phase II
5 Products in Phase III

France - Age structure

Year # Companies founded
2001-2003 59
1998-2000 82
1993-1997 39
1988-1992 24
Before 1988 21
Unknown age (not surveyed) 0

Companies formed in 2003 31
“Young innovative companies” (% of country total) 123 (54%)
“Innovative companies” (% of country total) 145 (64%)

Employees in companies of (2002): 
5 years or less 2461 (2529)
6-10 years 1075 (793)
Over 15 years 5386 (5187)

R&D Staff in companies of: 
5 years or less 1617 (1657)
6-10 years 671 (476)
Over 15 years 1904 (1938)

Key to Map
Agbio    Environment    Healthcare    Service

France - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 8 19 27 50 86
Revenue €0.4 €1.19 €2.75 €16.25 €17.08
Research strength 6 12 17 20 43
(personnel)
Research strength €1.06 €1.76 €2.58 €3.97 €3.7
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited
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Germany - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)
525 (527) Companies

17277 (18590) Employees
8625 (9207) R&D employees

€1283 R&D Spend
€3035 Revenue
€222 Total Equity (of which)
€179 Venture Capital
€27 Private placements
€3 Public Equity Offering
€2 Debt

Healthcare pipeline
33 Products in Phase I 
41 Products in Phase II
7 Products in Phase III

Germany - Age structure

Year # Companies founded
2001-2003 125
1998-2000 206
1993-1997 105
1988-1992 52
Before 1988 37
Unknown age (not surveyed) 0

Companies formed in 2003 4
“Young innovative companies” (% of country total) 323 (61%)
“Innovative companies” (% of country total) 397 (75%)

Employees in companies of (2002): 
5 years or less 7763 (9588)
6-10 years 3435 (2592)
Over 15 years 6078 (6409)

R&D Staff in companies of: 
5 years or less 4841(6014)
6-10 years 1820 (1620)
Over 15 years 1964 (1932)

Key to Map
Agbio    Environment    Healthcare    Service

Germany - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 10 21 27 24 92
Revenue €0.94 €1.86 €3.12 €3.81 €29.75
Research strength 14 13 16 8 34
(personnel)
Research strength €2.73 €1.51 €3.16 €1.75 €4.36
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited
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Ireland - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)

41(38) Companies
2940 (3947) Employees
1053 (1248) R&D employees

€277 R&D Spend
€982 Revenue
€198 Total Equity (of which)
€1 Venture Capital
€7 Private placements

€189 Public Equity Offering
€381 Debt

Healthcare pipeline
1 Products in Phase I 
1 Products in Phase II
3 Products in Phase III

Ireland - Age structure

Year # Companies founded
2001-2003 9
1998-2000 10
1993-1997 9
1988-1992 8
Before 1988 5
Unknown age (not surveyed) 0

Companies formed in 2003 4
“Young innovative companies” (% of country total) 15 (36%)
“Innovative companies” (% of country total) 18 (43%)

Employees in companies of (2002): 
5 years or less 292 (209)
6-10 years 133 (452)
Over 15 years 2514 (3285)

R&D Staff in companies of: 
5 years or less 209 (132)
6-10 years 39 (91)
Over 15 years 804 (1025)

Key to Map
Agbio    Environment    Healthcare    Service

Ireland - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 9 20 14 52 51
Revenue €0.29 €1.7 €1.42 €9.33 €6.44
Research strength 6 15 4 16 14
(personnel)
Research strength €1.3 €0.97 €0.43 €2 €1.02
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited
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Italy - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)

29 (0) Companies
1532 (n.a.) Employees

0 (n.a.) R&D employees
€0 R&D Spend
€0 Revenue
€15 Total Equity (of which)
€15 Venture Capital
€0 Private placements
€0 Public Equity Offering
€0 Debt

Healthcare pipeline
0 Products in Phase I 
0 Products in Phase II
0 Products in Phase III

Italy - Age structure

Year # Companies founded
2001-2003 11
1998-2000 5
1993-1997 5
1988-1992 5
Before 1988 2
Unknown age (not surveyed) 1

Companies formed in 2003 13
“Young innovative companies” (% of country total) 15 (53%)
“Innovative companies” (% of country total) 17 (57%)

Employees in companies of (2002): 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

R&D Staff in companies of: 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

Key to Map
Agbio    Environment    Healthcare    Service

Italy - the typical company
Further research and analysis needed.

Source: Critical I Limited

Source: Critical I Limited
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Netherlands - 2003
(Source: Critical I Limited: preliminary data)

Status

(Financial data in €m)
2003 (2002)

119 (0) Companies
2415 (n.a.) Employees

0 (n.a.) R&D employees
€0 R&D Spend
€0 Revenue
€15 Total Equity (of which)
€14 Venture Capital
€0 Private placements
€0 Public Equity Offering
€1 Debt

Healthcare pipeline
0 Products in Phase I 
0 Products in Phase II
0 Products in Phase III

Netherlands - Age structure

Year # Companies founded
2001-2003 45
1998-2000 40
1993-1997 16
1988-1992 12
Before 1988 6
Unknown age (not surveyed) 0

Companies formed in 2003 1
“Young innovative companies” (% of country total) 82 (68%)
“Innovative companies” (% of country total) 98 (82%)

Employees in companies of (2002): 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

R&D Staff in companies of: 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

Key to Map
Agbio    Environment    Healthcare    Service

Netherlands - the typical company
Further research and analysis needed.

Source: Critical I Limited

Source: Critical I Limited
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Norway - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)

32 (31) Companies
970 (926) Employees
283 (277) R&D employees

€34 R&D Spend
€117 Revenue
€2 Total Equity (of which)
€2 Venture Capital
€0 Private placements
€0 Public Equity Offering
€1 Debt

Healthcare pipeline
15 Products in Phase I 
5 Products in Phase II
1 Products in Phase III

Norway - Age structure

Year # Companies founded
2001-2003 6
1998-2000 9
1993-1997 8
1988-1992 4
Before 1988 5
Unknown age (not surveyed) 0

Companies formed in 2003 0
“Young innovative companies” (% of country total) 15 (46%)
“Innovative companies” (% of country total) 19 (59%)

Employees in companies of (2002): 
5 years or less 159 (166)
6-10 years 147 (126)
Over 15 years 663 (634)

R&D Staff in companies of: 
5 years or less 113 (100)
6-10 years 56 (71)
Over 15 years 112 (106)

Key to Map
Agbio    Environment    Healthcare    Service

Norway - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 6 13 18 30 108
Revenue €0.17 €0.32 €8.58 €5.24 €4.81
Research strength 4 9 7 3 19
(personnel)
Research strength €1.24 €0.81 €1.51 €1.1 €0.54
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited
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Portugal - 2003
(Source: Critical I Limited: preliminary data)

Status

(Financial data in €m)
2003 (2002)

17 (0) Companies
153 (3597) Employees
0 (2231) R&D employees

€0 R&D Spend
€0 Revenue
€0 Total Equity (of which)
€0 Venture Capital
€0 Private placements
€0 Public Equity Offering
€0 Debt

Healthcare pipeline
0 Products in Phase I 
0 Products in Phase II
0 Products in Phase III

Portugal - Age structure

Year # Companies founded
2001-2003 5
1998-2000 3
1993-1997 5
1988-1992 0
Before 1988 4
Unknown age (not surveyed) 0

Companies formed in 2003 3
“Young innovative companies” (% of country total) 12 (70%)
“Innovative companies” (% of country total) 13 (76%)

Employees in companies of (2002): 
5 years or less 1587 (1790)
6-10 years 460 (163)
Over 15 years 1668 (1644)

R&D Staff in companies of: 
5 years or less 1071 (1241)
6-10 years 356 (178)
Over 15 years 931 (810)

Key to Map
Agbio    Environment    Healthcare    Service

Portugal - the typical company
Further research and analysis needed.

Source: Critical I Limited

Source: Critical I Limited



Spain - 2003
(Source: Genoma Espana: ADVANCE OF THE STRATEGIC STUDY OF BIOTECHNOLOGY IN SPAIN: DESCRIPTION AND INDICATORS)

Status

(Financial data in €m)
2003 (2002)

71 (0) Companies
1484 (n.a.) Employees

0 (n.a.) R&D employees
€0 R&D Spend
€0 Revenue
€5 Total Equity (of which)
€5 Venture Capital
€0 Private placements
€0 Public Equity Offering
€0 Debt

Healthcare pipeline
0 Products in Phase I 
0 Products in Phase II
0 Products in Phase III

Spain - Age structure

Year # Companies founded
2001-2003 0
1998-2000 0
1993-1997 0
1988-1992 0
Before 1988 0
Unknown age (not surveyed) 71

Companies formed in 2003 0
“Young innovative companies” (% of country total) n.a. (n.a.%)
“Innovative companies” (% of country total) n.a. (n.a.%)

Employees in companies of (2002): 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

R&D Staff in companies of: 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

Spain - the typical company
Further research and analysis needed.
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Sweden - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)

108 (0) Companies
3716 (n.a.) Employees
2359 (n.a.) R&D employees

€313 R&D Spend
€501 Revenue
€95 Total Equity (of which)
€45 Venture Capital
€0 Private placements
€44 Public Equity Offering
€1 Debt

Healthcare pipeline
9 Products in Phase I 
9 Products in Phase II
0 Products in Phase III

Sweden - Age structure

Year # Companies founded
2001-2003 29
1998-2000 41
1993-1997 13
1988-1992 13
Before 1988 12
Unknown age (not surveyed) 0

Companies formed in 2003 7
“Young innovative companies” (% of country total) 59 (54%)
“Innovative companies” (% of country total) 73 (67%)

Employees in companies of (2002): 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

R&D Staff in companies of: 
5 years or less n.a. (n.a.)
6-10 years n.a. (n.a.)
Over 15 years n.a. (n.a.)

Key to Map
Agbio    Environment    Healthcare    Service

Sweden - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 9 16 35 35 76
Revenue €0.13 €0.75 €2.09 €5.08 €16.46
Research strength 5 12 27 16 66
(personnel)
Research strength €0.97 €1.79 €4.42 €0.99 €5.86
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited



Switzerland - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)

97 (0) Companies
8819 (n.a.) Employees
4143 (n.a.) R&D employees

€639 R&D Spend
€2157 Revenue
€43 Total Equity (of which)
€43 Venture Capital
€0 Private placements
€0 Public Equity Offering

€498 Debt

Healthcare pipeline
2 Products in Phase I 
6 Products in Phase II
4 Products in Phase III

Switzerland - Age structure

Year # Companies founded
2001-2003 29
1998-2000 29
1993-1997 17
1988-1992 2
Before 1988 20
Unknown age (not surveyed) 0

Companies formed in 2003 6
“Young innovative companies” (% of country total) 45 (46%)
“Innovative companies” (% of country total) 51 (52%)

Employees in companies of (2002): 
5 years or less 910 (n.a.)
6-10 years 1393 (n.a.)
Over 15 years 6514 (n.a.)

R&D Staff in companies of: 
5 years or less 622 (n.a.)
6-10 years 780 (n.a.)
Over 15 years 2740 (n.a.)

Key to Map
Agbio    Environment    Healthcare    Service

Switzerland - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 9 21 79 20 79
Revenue €0.33 €1.24 €21.28 €4.9 €27.16.
Research strength 7 14 49 7 32
(personnel)
Research strength €1 €2.66 €9.81 €1.62 €4.61
(R&D budget)
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UK - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)
455 (494) Companies

22404 (24938) Employees
9644 (10762) R&D employees

€1757 R&D Spend
€5041 Revenue
€554 Total Equity (of which)
€247 Venture Capital
€160 Private placements
€91 Public Equity Offering
€2 Debt

Healthcare pipeline
83 Products in Phase I 
82 Products in Phase II
35 Products in Phase III

UK - Age structure

Year # Companies founded
2001-2003 125
1998-2000 124
1993-1997 94
1988-1992 49
Before 1988 63
Unknown age (not surveyed) 0

Companies formed in 2003 36
“Young innovative companies” (% of country total) 189 (41%)
“Innovative companies” (% of country total) 256 (56%)

Employees in companies of (2002): 
5 years or less 3668 (4828)
6-10 years 3751 (4650)
Over 15 years 14984 (14919)

R&D Staff in companies of: 
5 years or less 2551 (3116)
6-10 years 1858 (1799)
Over 15 years 5234 (5846)

Key to Map
Agbio    Environment    Healthcare    Service

UK - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 8 18 37 59 84
Revenue €0.15 €0.96 €8.04 €9.16 €37.43
Research strength 6 12 17 28 27
(personnel)
Research strength €0.92 €2.17 €3.61 €5.67 €10.49
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited



USA - 2003
(Source: Critical I Limited: validated data 2003)

Status

(Financial data in €m)
2003 (2002)
1830 (1891) Companies

172391 (164377) Employees
73520 (77960) R&D employees

€16386 R&D Spend
€41659 Revenue
€7302 Total Equity (of which)
€2100 Venture Capital
€1365 Private placements
€3444 Public Equity Offering
€5967 Debt

Healthcare pipeline
0 Products in Phase I 
0 Products in Phase II
0 Products in Phase III

USA - Age structure

Year # Companies founded
2001-2003 355
1998-2000 466
1993-1997 457
1988-1992 221
Before 1988 331
Unknown age (not surveyed) 0

Companies formed in 2003 83
“Young innovative companies” (% of country total) 545 (29%)
“Innovative companies” (% of country total) 781 (42%)

Employees in companies of (2002): 
5 years or less 23162 (26403)
6-10 years 32563 (27585)
Over 15 years 116641 (110388)

R&D Staff in companies of: 
5 years or less 13218 (16076)
6-10 years 16896 (17067)
Over 15 years 43405 (44817)

USA - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 16 27 61 66 109
Revenue €0.57 €1.85 €8.03 €10.9 €33.71
Research strength 10 16 33 38 37
(personnel)
Research strength €1.97 €2.92 €7.32 €10.99 €8.13
(R&D budget)
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Europe - 2003
(Source: Critical I Limited: validated data 2003 and 2002, Genoma Espana (Spain only))

Status

(Financial data in €m)
2003 (2002)

1975 (0) Companies
94211 (79022) Employees
35316 (32788) R&D employees

€6043 R&D Spend
€18747 Revenue
€1485 Total Equity (of which)
€756 Venture Capital
€212 Private placements
€406 Public Equity Offering
€987 Debt

Healthcare pipeline
192 Products in Phase I 
195 Products in Phase II
64 Products in Phase III

Europe - Age structure

Year # Companies founded
2001-2003 523
1998-2000 617
1993-1997 354
1988-1992 200
Before 1988 202
Unknown age (not surveyed) 79

Companies formed in 2003 132
“Young innovative companies” (% of country total) 996 (50%)
“Innovative companies” (% of country total) 1229 (62%)

Employees in companies of (2002): 
5 years or less 20482 (23426)
6-10 years 10709 (9499)
Over 15 years 51189 (46096)

R&D Staff in companies of: 
5 years or less 12501 (14318)
6-10 years 5777 (4231)
Over 15 years 15891 (14238)

Key to Map
Agbio    Environment    Healthcare    Service

Europe - the typical company

(Financial data in €m)
Age (years) 0-2 3-5 6-10 11-15 16+
Employees 9 19 31 42 89
Revenue €0.47 €1.30 €5.56 €7.58 €26.66
Research strength 8 12 17 17 33
(personnel)
Research strength €1.47 €1.76 €3.28 €3.30 €6.15
(R&D budget)

Source: Critical I Limited

Source: Critical I Limited
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Appendix - Methodology

A consitently applied definition of biotechnology

Our method depends on the consistent application of a single definition of
biotechnology throughout the study. We do not claim that this is the only
definition that could be applied, nor that other definitions are in some way
invalid or inferior. However, in order to be able to compare the “biotechnology”
sector in one country with that in another (or with the same sector in
subsequent years), Critical I has adopted a single definition. We thus know
that we are “comparing apples with apples”.

Critical I can compare the data presented in this report with data gathered
elsewhere by comparing the lists of companies included in each study,
assuming that these are available. Thus it is possible to track the source of
discrepancies, should there be any.

In this survery we include only companies whose primary commercial activity
depends on the application of biological organisms, systems or processes, or
on the provision of specialist services to facilitate the understanding thereof
are included in the remit of this study.

Big pharma companies, other major corporates, and companies for whom
biotechnology is an important but, nonetheless, minor part of their business
are not included in this study. Dedicated biotechnology subsidiaries of major
corporates are included, however. As a result, the study does not, and was not
designed to reflect, the full scope and extent of biotechnology activity in the
countries surveyed. This is particularly relevant in the Agricultural and
Environmental sectors where the number of pure play biotechnology
companies is extremely limited, albeit that biotechnology-based techniques
are both a widespread and increasingly vital part of their technology mix.

A rigorous application of this definition, likewise, means that many companies
who might, and indeed, often do feature in reviews of the biotechnology
industry have been excluded from this study. Examples include companies
such as R&D Systems, Genetix, Applied Biosystems and Quest Diagnostics, to
name a few. By the same token, companies such as Novo Nordisk and Serono
have been included, not withstanding their scale, because they do satisfy the
definition above.

Sectoral analysis

Companies analysed in this study have been categorised by sector (e.g.
healthcare, environmental, agriculture, service):

Activity Includes

Agricultural Veterinary healthcare, biopesticides, plant agriculture, 
food technology and processing, green biotech

Industrial & Biocleaning, ioremediation, environmental diagnostics, 
Environmental industrial diagnostics, water & effluent treatment, waste 

recycling, white biotech

Human Biomaterials, drug delivery, drug discovery, gene therapy, 
healthcare healthcare diagnostics, genomics, vaccines, red biotech

Service bioprocessing. chemicals, contract research, contract 
manufacturing; bioinformatics, functional genomics, 
high throughput screening

Companies were split into five age bands according to the year in which they
were founded, namely: 

2001-2003
1998-2000
1993-1997
1988-1992
Before 1988

In our preliminary study of Austria, Belgium, The Netherlands, Italy, and
Portugal, were unable to find dates of foundation for a few companies and we
therefore introduced a sixth age category – “Unknown age (not surveyed)”.
This category applies to the data from Spain which, unlike all countries, was
not sampled at the individual company level.

The age-bands and sector categorisation allow Critical I to make comparisons
between groups of companies of similar ages and activities, and thereby to
“extrapolate” for metrics that may be missing for an individual company.
Furthermore, the benchmarking we perform in this study and in other works
uses the age and sector banding to permit comparisons with peer companies.

Data-gathering

To ensure that we included only companies that fall within the above
definitions and sectors/sub-sectors, and that their data profile was complete
as possible, an extensive data gathering process was undertaken, using the
following approach:

• Identification of companies for potential inclusion
Our starting-point in each country was the universe of well-known, readily
identified biotechnology companies. Potential additional companies were
identified through:
• Directories and web-sites of university technology transfer offices,

business incubators, regional development agencies, trade and industry
bodies

• Contact with, and searches of the promotional materials issued by,
investor groups

• Industry directory searches; and
• Critical I’s own network of industry contacts
In 2002 for example, this resulted in an initial long-list of companies being
compiled – in the case of the USA this extended to over 8,000 companies

• Filtering of companies against the agreed definition 
of biotechnology
• Information on the companies’ operations and activities was then

scrutinised, recorded in a screening database (to provide a record of
activity transitions year-on-year) and used as the basis for deciding
whether or not a company should be included and, if so, to which primary
activity category (i.e. sub-sector) it should be assigned.

• Each selection and activity categorisation was approved by two or more
members of our review panel.

• The activities and primary activity category assigned to each company
have been checked each year since to ensure that changes in company
activity are tracked and accurately recorded.

A check was made with the relevant national authority to identify a company’s
trading status to ensure that insolvencies, liquidations, cessations of trading
and dormancy were recorded.

Continuing with the USA example, in 2002 this stage of the process reduced
the initial list down to 4,000 or so companies, and then the final tally of just
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over 1,800 companies.

• Gathering raw data – this phase involved the
• Obtaining and analysis of all available company annual reports &

accounts
• The detailed review of company web-sites & other public information

sources to gather the required metrics
• Confirmation of each company’s Activity classification

• Validation of data – this phase involved
• Inviting CEOs/FDs to review and validate the metrics gathered on their

company via a secure and password-protected website
• Checking company submissions for accuracy/consistency/completeness
• Clarifying those returns as required with each company, before accepting

their data in to the database and incorporating it in to the analysis data-
set

This process applied to the data gathered on company performance to the year
ending 31st December 2003 for Denmark , France, Germany, Ireland, Norway,
Sweden, the UK and the USA, and also the data for to the year ending 31st

December 2002 in Finland.

For Austria, Belgium, The Netherlands, Italy and Portugal, Critical I has
undertaken an abbreviated data collection process for the purpose of this
report. We have rigorously applied the same inclusion criteria as for the
countries listed in the previous paragraph. However, neither our trawl of
companies nor the gathering of data on companies that are included have
been as comprehensive. It is possible that data may be under-reported in these
countries as a consequence.

For Spain, the survey uses aggregated data published by Genoma Espana in its
report The Strategic Study Of Biotechnology In Spain: Description And
Indicators. While the Genoma Espana study is a thorough piece of work,
Critical I cannot vouch for the accuracy of its data or for the comparability of
the Spanish sector described.

Currencies

Prior to analysis all metrics were converted to Euros using the exchange rates
below.

Currency to Euro Exchange rate Exchange rate Exchange rate 
(31/12/2001) (31/12/2002) (31/12/2003)

Dkr 0.135 0.135 0.134
US Dollar n/a 0.95 0.794
GBP 1.634 1.535 1.417
SKr 0.107 0.110 0.11
Nkr 0.125 0.138 0.119
CHFl n/a n/a 0.641

Currency fluctuations since 2001 which have weakened both the US dollar and
the Pound Sterling against the Euro may distort the international comparisons
reported in this survey. In dollar or sterling terms, the US and UK sectors are
doing rather in year on year performance than reported here. Fluctuations in
Scandinavia have had less influence, as the table above shows.
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