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Arthur D. LittleSources:

Biotechnology

Products

Diagnosis

Discovery

Therapy

Delivery

Services

e.g: Rational Drug Design, High
Throughput Screening, Combinatorial
Chemistry...

e.g: Gene Sequencing, Gene
Amplification, Pharmacogenomics...

e.g: Gene Therapy, Vaccines, Growth
Factors, Cytokines, Monoclonal
Antibodies...

e.g: Liposome Encapsulation, Viral
Vectors...

Biotechnologies have enabled the commercialization of products and
services with a wide range of applications

1. Biotechnology Sector Overview   Products and Services
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Biotechnology boomed during the 1980s as a result of confluent forces

1. Biotechnology Sector Overview Industry Origins

Arthur D. LittleSources:

BIOTECHNOLOGY

Technology Breakthroughs
in BioSciences

Capital Market Appetite for
Biotechnology

Cultural Shift Towards
Entrepreneurial Business

Models
Favorable Government

Policies

1973: First DNA genetic
engineering techniques

1975: First monoclonal antibody
1977: First expression of human

gene in bacteria
1982: First biotech product in the

market (Humulin)

• The bureaucratic nature of
pharmaceutical R&D

• “Open-door” practice allowing
academics to dedicate a portion
of their work to outside activities

• Increased government funding
of medical research

• Technology transfer policies
under the Reagan administration

• Booming of Venture Capital
• Changes in pension fund

regulations allowing more
speculative investments
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Parallel Sequencing

Development
Stage:

Research
Area:

Technology:

Drug Discovery Preclinical Clinical
I      II    III

Approval
IV

Genes Drug
Targets

Cell
Assays

Small
Molecules

Drug
Leads

Drug
Tests DrugHuman

Trials

Genomics Functional
Genomics ProteomicsCombinatorial

Chemistry Screening Animal
Models Pharmacogenomics

Positional Cloning 2-D Gel.
Mass Spec.

Structural
Drug Design

Cellular Assays, Model
Organism, Gene

Knock-outs

Genotyping
Phenotyping
SNP Markers

Differential Display, Expression Patterns, Reporter Gene Technology

Bioinformatics Molecular Informatics

Chip Technologies, DNA Chips, Protein Chips, Microanalysis

High-Throughput & Ultra-High Throughput Screening

The impact of biotechnologies is evident across the entire drug discovery
development and production process

Drug Discovery Process

1. Biotechnology Sector Overview   Implications in Pharma R&D

Arthur D. LittleSources:
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1. Biotechnology Sector Overview Geographic Distribution

Biotech Statistics USA (2000)

• Number of companies*  1379
• Employees*  174,000
• Sales/revenues*  € 23.7 bn
• R&D expenses*  € 11.4 bn
• Net loss  € 5.9 bn

• Number of public companies  339
• Market capitalization  € 376 bn
• Total financing  € 29.9 bn

E&Y, Arthur D. Little estimatesSources:

Biotechnology is now an important industry both in US and European
markets

* Only entrepreneurial companies accounted

Biotech Statistics Europe (2000)

• Number of companies*  1570
• Employees*  61,104
• Sales/revenues*  € 8,7 bn
• R&D expenses*  € 1.6 bn
• Net loss  € 0.3 bn

• Number of public companies  114
• Market capitalization  € 75 bn
• Total financing  € 5.5 bn

* Include Serono
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Several factors have enabled the US to take a strong hold on the industry

Contributing
factors

! It’s heads start

! It’s more developed financing capability along

the life cycle of a biotechnology company

! It’s strong pool of management talent and world

class scientists

! It’s gigantic domestic market

! It’s unified regulatory system

1. Biotechnology Sector Overview USA leadership

Arthur D. LittleSources:
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Several parameters indicate that European biotech is on the move

The European biotech industry

Company survival index*

1-4
<1

>4

Years cash 2001: 1999:

% of total no of companies

48% 46%
36% 34%
16% 20%

European biotech pipeline*

319 (+117%)2001:

1999: 147

Number of biotech companies

1879 (+39%)2001:

1999: 1350

Market capitalization*

51   bnEUR (+41%)2001:

1999: 36 bnEUR

*European public companies

1. Biotechnology Sector Overview European performance

E&Y, Arthur D. Little estimatesSources:
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The biotech pipeline continues to grow, with 155 biotech products on
the market in 2002

Goldman Sachs & Co, PhRMASources:

Early stage of clinical development Late stage of clinical development Approved by FDA/EMEA
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1. Biotechnology Sector Overview   Pipeline

830

2000
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Therapeutics is the most heavily targeted market area, with cancer
being the largest therapeutic area being investigated

Therapeutic Area

Disease                           # Drugs in Pipeline
Cancer/Related Conditions 175
Infectious 39
AIDS/Related Disorders 29
Heart 26
CNS 28
Respiratory 22
Autoimmune 19
Others 41

2001
350 products in development in USA

Sources:  PhRMA Annual Report 1999, ADL Estimates, PhRMA “Biotechnology 2000”

Medical
Therapeutics 40%
Diagnostics 18%
Reagents  8%

Primary Focus          % of all companies

Non -Medical
Plant / Agricultural 6%
Specialty Chemicals 5%
Environmental Testing 3%
Others 21%

Market Area

1. Biotechnology Sector Overview   Focus
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Risk and complexity of a biotech medical development

Raising of sufficient capital while keeping control of the enterprise

Access to adapted technical and managerial resources and needed
competencies (clinical trials, regulatory,…)

Production of biological products (e.g. recombinant proteins)

Alliance management

Patent and regulatory constraints and uncertainties (e.g. cell and gene
therapy)

The road to success for an entrepreneur in biotechnology is long and
challenging

2. Business Models         Challenges   

1

2

3

4

5

6
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To address these challenges, Biotechnology companies pursue different
strategies according to the level of risk they wish to assume

Discovery Small Scale
Production

Pre-Clinical
Testing

Phase I Phase II Phase III Full Scale
Production

Create
Demand

Fulfil
Orders

TECHNOLOGY
PLATFORM
COMPANY

ROYALTY-BASED PHARMACEUTICAL
COMPANY (RBPC)

FULLY INTEGRATED PHARMACEUTICAL COMPANY (FIPCO)

FULLY INTEGRATED DISCOVERY & DEVELOPMENT
ORGANIZATION (FIDDO)

DRUG DELIVERY & FORMULATION
COMPANY

VIRTUALLY INTEGRATED
PHARMACEUTICAL
COMPANY (VIPCO)

Arthur D. LittleSources:

2. Business Models         Strategies   
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Idea
IPO

Purchased

Start -up 
Company

Phases of a biotech firm’s development and stakeholder involvement

Established 
Product

/technology 
Company

Financially 
Sound Quoted 
or Integrated

Entity

Academic
Centers

Large
Life Science
Companies

✔
Idea Generation

✔
Idea development

✔
Alliances

✔
Share purchase

✔  
 Partnering and/or

ownership

Investors ✔
Seed capital

✔
Operational capital

✔  
Share purchase

✔  
Ownership

✔ = Critical role

Private

As biotech firms grow to become public companies, managing
relationships with large pharmaceutical partners and public investors
become critical for their sustainable development

2. Business Models   Success Factors

Arthur D. LittleSources:
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Growth in the biotech industry has been supported by a strong
collaborative environment

Source : Recombinant Capital, Arthur D. Little Analysis

Number of Biotechnology Alliances
(1992-2000)

307 342

471

603

779
833

888 873

1154

0

200

400

600

800

1 000

1 200

92 93 94 95 96 97 98 99 00

Today approximately 25% of the Pharma. R&D budget is spent on alliances with
Biotech and academic research institutes

2. Business Models   Alliances

Biotech-
Pharma

Biotech-
Biotech
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After a very good financing year for Biotech industry in 2000, the market
conditions were depressed in 2001 and 2002

Financing of European Biotech Industry

0

1000

2000

3000

4000

5000

6000

7000

1999 2000 2001

Follow on financing
IPO1

Venture Capital

1 133

6 551

2 267

3. Key Trends Cash position

1: Initial Public Offering
Source : Recombinant Capital, Arthur D. Little Analysis
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This context should contribute to the Biotech industry consolidation

Gain critical mass

Reduce exposure to risk

Integrate vertically
or horizontally

Drivers

Rapigene Inc.
(US)

Zeptosens AG
(Switzerland)

Acquisition

Alliance(Germany)

(Germany)

Acquisition Small Molecule
Therapeutics 

(US)

(Germany)

Acquisition Trega Biosciences
(US)

3. Key Trends Increasing number of intra-biotech alliances

Arthur D. LittleSources:
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After a vegetative phase until mid 1990s, France is today in a favorable
environment for Biotech development

! The creation of the Nouveau Marché in 1996 was a decisive factor in the
development of a Biotech industry in France as it provided an interesting return for
financiers who had invested in the initial stage.

– Several Venture Capital companies have been created in France after the
establishment of the Nouveau marché

! The different government plans provided as well a favorable field for the
development of Biotech company

– "Loi sur l'innovation" in 1999 clarifying technology transfer rules, encouraging
research from universities to create Biotech companies and creating the
incubators

– Plan Innovation 2003 (Statut de la jeune entreprise innovante)

! Today, biotechnologies have a central and strategic role in the different plans of
politicians

4. French Biotech industry 
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At the end of 2001, France had 266 biotech companies and was ranked
number 3 in Europe...

4. French Biotech industry 
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… with a very high number of new businesses created during the last
four years
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Biotechnology is an opportunity for entrepreneurs

! Biotechnology will be a key driver of innovation in Healthcare

! Pharmaceutical companies will play a role in the development of biotechnologies in
the future but nature of collaborations are not completely stabilized

! French context is favorable thanks

! To create a start-up in Biotechnology is challenging but can contribute to value
generation for society (products for unmet medical needs) for founders and for other
key contributors (financial investors, universities,…)

4. French Biotech industry Conclusions 
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Arthur D. Little is a global management consulting firm

• Arthur D. Little is a premier global consulting
firm with over 2,000 staff in 29 offices

• Arthur D. Little was founded in 1886 as the
world’s first consulting firm

• Arthur D. Little has a global commitment to
serve the Life Science industry

• For questions and further information regarding
the Life Science sector, please contact:

Eric Halioua, mobile phone: +33 6 83 81 24 25
E-mail: Halioua.eric@adlittle.com

About Arthur D. Little


