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Abstract: 

Germany is a late starter in the biotechnology industry. Though it has world renowned 

educational institutions and universities for biotechnology supported directly or indirectly 

by the federal or the state government but the industry initiative was lacking. German 

biotech industry was scattered and was not properly supported neither by the government 

nor privately. In the mid 1990s, German government realized that in order to be at the 

cutting edge of technology, it must support entrepreneurial business model in emerging 

technologies like biotechnology and information technology. 

German government endorses the entrepreneurship and venture capitalism by its various 

funding programs. It also emphasizes on the industry- academia interaction to 

commercialize the research done in the universities. 

Biotechnology industry in Germany is continuously growing with some sporadic 

fluctuations. Therapeutic drugs form the largest share of the market. A large number of 

business models are being supported by the venture capitalists also. Venture capitalism in 

Germany is growing continuously as there are a large number of VC support programs 

launched by the German govt. to endorse it. 

The German biotech industry is still behind USA, Japan and UK. Most of the industries 

here are young and very few of them make profit. Industries need to focus on core 

business to produce new products which can be patented and commercialized. The 

existing tax laws need to be amended. The legislative body needs to form policies which 

favor industries rather than forcing to set up bases outside the country. If Germany wants 

to be a country which is developing technologies rather than receiving them, a production 



base rather than a selling market for imported products; the companies, investors, politics 

and society must work in coherence to achieve this aim.  

India is a developing country. Its biotechnology industry suffers from the same problems 

as the German biotech industry in mid 1990s. Unfriendly government policies, lack of 

funding, a very low rate of entrepreneurship, lack of bioclustring and rudimentary 

industry academia interaction are the deficiencies which India needs to overcome to be a 

part of the global biotech elite group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. Introduction 

Ernst & Young's definition of biotechnology includes all innovative methods, products 

and treatments containing living organisms or their cellular or sub-cellular parts, as 

well as, all commercial transfer of knowledge from the fields of molecular biology, 

virology, and microbiology and cell biology. Products and treatments that are not purely 

bio-technical, but that play a significant role in the biotech industry, such as bio-

informatics, also fall in this category. Its applications range from medicine, classic food 

production and agriculture to bioinformatics. To an increasing degree it is referred to as 

the basic or key industry for the forthcoming decades, and the significance attached to it 

is comparable to that of microelectronics and information technology.  The industries 

based on biotechnology, such as those concerned with food, pharmaceuticals and waste 

treatment, are closely linked with the world’s major problems of malnutrition, disease 

and environmental pollution. Because of unmet medical needs (cancer, AIDS, 

Alzheimer) and the high growth of population along with the scarcity of resources, the 

biotechnology industry will play a major role in ensuring continued worldwide prosperity 

in this millennium. The solution to these problems will depend, among other things, upon 

the continued successful development of these industries. Biotechnology is fundamental 

to the future optimal use of the world’s renewable resources. It also will make an 

increasing contribution to meeting energy requirements, both indirectly through the use 

of improved processes, and directly by providing substitutes for existing fuels, but this 

contribution, although valuable, should not be overestimated. 

The starting point of the modern biotechnology industry can be traced back to the work 

of Stanley Cohen and Herbert Boyer in 1973 which showed the manipulation of DNA 



sequences. Since this groundbreaking discovery, the biotechnology industry has grown 

rapidly. There exist nearly 1,300 biotechnology companies in the USA, providing 

employment to approximately 150,000 people. Today, most of these biotechnology firms 

are still relatively small, with approximately two-thirds employing fewer than 150 

people. It has been increasingly accepted that these small, innovative businesses were the 

most important key driver for the emergence and development of the biotechnology 

industry. (1-3) 

 The awareness of the importance of this rapidly growing industry has been    

increasingly recognized by the academic management literature in the last few years. Of 

particular interest are small, innovative bioventures, which are breaking new 

technological ground in the most advanced branches of the life sciences. Many studies on 

new entrepreneurial entrants in biotechnology mainly address the situation in the USA. 

However, there is little research on the emergence of bioventures in countries like 

Germany. (4) This project tries to fill this void to the extent possible by covering all the 

major areas to be looked at viz. academic institutions and their funding, major areas of 

biotech research, biotech industry, regulatory developments, ventutre capital availability 

and patents. German biotechnology is still suffering from some inherent problems which 

need to be tackled with to sustain a technologically advanced society.  

India with all its talent and natural resources suffers from some bottlenecks. Indian 

business environment is still not very friendly. Government policies and the general 

environment do not endorse individual initiatives. India can emulate good things from the 

German model as discussed to expedite its progress on its path to witness a glorifying 

success as she witnessed in information technology.   

 



2. Biotechnology and Germany 

Biotechnology has the Potential to Become a Major Factor in German Economy 

Biotech is an exciting, innovative and future oriented industry. Still an emerging industry 

– it originated in the USA in the late seventies, with Germany following as recently as in 

the early nineties - it now comprises approximately 4,500 companies worldwide. 

Whereas there are already numerous mature companies in the US biotech industry that 

outperform many a long-established pharmaceuticals groups as regards profit, headcount 

and market capitalization, the European and German biotechnology industry is still in an 

early development stage. In Germany there are about 350 biotechnology companies, and 

the oldest of them were founded barely over ten years ago. The majority of these 

companies still makes losses and will not reach break-even until in a few years from now. 

Noting the increasing international focus on biotechnology, the German Ministry for 

Economics and Technology sees Germany in a "pole-position" in the European biotech 

market. Despite sluggish growth of the international high-tech markets and scarce venture 

capital, the German model of matching private capital with state funding has made 

Germany a leading biotech center in Europe, second only to the UK in total sales, and 

leading Europe in the number of life science firms (365) and annual sales increase (33%). 

A December 2001 study sees biotechnology as the driving factor of future economic 

growth. Germany, with an increasing acceptance of red biotechnology promises strong 

growth dynamics. The total market is expected to increase by 53% by the year 2005 and 

the number of employees in core biotechnology firms to grow five-fold in the next seven 

to ten years.  There is potential for licensing to German start-up technology, biotech-to-

biotech transactions and licensing to Germany's big pharmaceutical companies. 



3. Initiatives of German government 

Following reunification in 1989, the German economy has run into a time of stagnation. 

One result has been the high unemployment rate in Germany, especially in the region of 

the former East Germany. In the middle of the 1990s the German government recognized 

that in order to sustain the standard of living, new entrepreneurial business models had to 

be introduced. Therefore, governmental support policies changed to foster entrepreneurial 

business models in high-technology sectors such as information technology and 

biotechnology. (5) 

One lesson learned from the successful development of biotechnology companies in the 

USA was the establishment of clusters, namely in Boston, North Carolina, San Diego and 

in the so-called Bay Area around San Francisco. These clusters consist of a network of 

venture capitalists, patent attorneys, specialized consultants, politicians and researchers 

from universities as well as from pharmaceutical companies. 

Knowing the importance of these networks, the German Federal Ministry for Education 

and Research (BMBF) launched the supra-regional BioRegio competition in 1995. The 

main objective of this competition between 17 regions in Germany has been the 

commercialization of biotechnological research from universities and other research 

institutes. Therefore, the different regions were encouraged to submit proposals in which 

integrated concepts for biotechnology research and implementing its results 

commercially were worked out. More specifically, the proposals pinpointed the strategic 

core competences of each region and how the network of research institutions, incumbent 

companies, public administration and service organizations fosters entrepreneurship. In 

doing so, young scientists and researchers at universities as well as other research 



institutions worked closely with regular authorities, technology transfer agencies and 

executives from pharmaceutical and chemical companies. Each region established a 

coordination centre, which was (and still is) in charge of linking together all activities 

strategically. 

Out of these 17 participating regions, three winners were selected by an international jury 

of experts in biotechnology. The decision was based on several criteria such as the nature, 

number, profile and potential of biotechnology-orientated research institutes, colleges and 

technical colleges in the region and the existing industrial companies and available 

services as well as the willingness of banks and private investors to finance regional 

biotechnology companies. 

The most convincing and matured concepts for commercializing biotechnological 

research were: BioRegio Munich, BioRegio Rhineland (with its centre Cologne) and 

BioRegio Rhine-Neckar Triangle (with its centre Heidelberg). Since 1997 and for a 

period of five years, the selected model regions will receive an additional total of 

DM 150 million from the national biotechnology program. A special vote was given for 

the BioRegio Jena in East Germany which has been acknowledged for its specific core 

competence in bio-instruments. However, the other 13 defeated regions pursued their 

concepts by raising funds from state government and other sources. For instance, the 

losing region Berlin is now one of the hot spots for commercialized biotechnology in 

Germany. To put it simply, just the concerted interaction among people from universities, 

industry and public administration induced by the competition led to a bio-boom in the 

regions. (6) 

 

 



4. Organizations and institutions that carry out R&D (7) 

 

Germany has an extensive and well developed research infrastructure dedicated to 

biotechnology; starting from basic research and going to applied fields. Germany has 

some 750 government-financed research institutions. They are financed primarily by the 

Federal and the Länder governments, in keeping with agreed financing formulas. 

 4.1.  Higher education institutions   

  4.1.1 Universities: These play a key role as the main hubs and foundations of the 

German research system. The performance of Germany’s universities is a key factor in 

the success of the entire German research system. Universities cover a broad spectrum of 

research activities, including basic research, application- oriented research and 

development. Of the 92 universities, at least 70 have biotechnology or biology 

departments. 

4.1.2 Associated Institutes (An-Institute): They serve as links between higher education 

institutions and industry. Their task is to research commercially relevant areas 

within the spectrum between applied research and market-oriented product 

development. They have also been involved in a number of co-operative ventures 

– in particular, collaborative projects, special research areas and transfer areas – 

that have developed within universities, among universities, and between 

universities and non-university institutions. 

4.1.3 Universities of Applied Sciences (Fachhochschulen): These play an increasingly 

important role in application-oriented research and development. Because of their 

practical orientation and their integration within specific regions, they represent 

important links between the science and business communities, and they are “natural” 



partners for businesses in their regions, especially for small and medium sized enterprises 

without R&D departments of their own. 

 

 

 
 

 

Location of facilities of higher education (1) 



4.2. Max Planck Society 

The Max Planck Society supports cutting-edge basic research, outside of higher 

education institutions, in the areas of biomedical research, chemical, physical and 

technical research. Max Planck institutes emphasize new, especially innovative research 

directions 

• that are not yet being pursued (or not being pursued to an adequate extent) by 

Germany’s higher education institutions, 

• that do not fit within higher-education organizations, due to their interdisciplinary 

nature, 

• that require staffing and apparatus that is beyond the means of higher education 

institutions. 

 The Max Planck Society currently maintains 80 institutes, research agencies, laboratories 

and working groups. Of these 19 are involved in medical biotech-related work including 

the Max Planck Institute of Biochemistry and the Max Planck Institute for Molecular 

Genetics. 

Various institutes dedicated to biotechnology under Max Planck Society are 

1. Max Planck Institute for Biology  

2. Max Planck Institute of Developmental Biology  

3. Max Planck Institute of Immunobiology  

4. Max Planck Institute for Medical Research  

5. Max Planck Institute of Cell Biology  

6. Max Planck Institute of Biochemistry  

7. Max Planck Institute of Neurobiology  



8. Max Planck Institute for Molecular Genetics  

9. Max Planck Institute for Infection Biology  

10. Max Planck Institute of Molecular Plant Physiology  

11. Max Planck Society Working Groups for Structural Molecular Biology at 

DESY   

12. Max Planck Institute for Brain Research  

13. Max Planck Institute for Terrestrial Microbiology  

14. Max Planck Institute for Physiological and Clinical Research, W. G. 

Kerckhoff Institute 

15. Max Planck Institute for Biophysical Chemistry (Karl Friedrich Bonhoeffer 

Institute) 

16. Max Planck Institute for Experimental Medicine  

17. Max Planck Institute for Plant Breeding Research  

18. Max Planck Institute of Molecular Cell Biology and Genetics  

19. Max Planck Research Unit for Enzymology of Protein Folding  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

location of institutes of Max Planck society (1) 



4.3.  Fraunhofer Society (FhG)  

 It is guided by the objective of translating research findings into new and innovative 

products, processes and services. It supports institutions of applied research and conducts 

contract research for industry, services companies and the public sector. 

Various institutes dedicated to biotechnology under Fraunhofer Society are: 

1. Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB  

2. Fraunhofer Institute for Biomedical Engineering IBMT  

3. Fraunhofer Center for Molecular Biotechnology Delaware (CMB) 

                         

Location of facilities of Fraunhofer society (1) 



4.4 : Helmholtz Association of German Research Centres (HGF)  
 

 This is a registered non-profit association comprising of 15 major research centers. 

Various institutes dedicated to biotechnology under Helmholtz Association are: 

1. Research Centre Jülich (Jülich) 

2. German Cancer Research Center (DKFZ) 

3.  Max Delbrück Centre for Molecular Medicine (MDC) 

4. German Research Centre for Biotechnology (GBF)  

                  

 

Location of facilities of Helmholtz Association (1) 



 

4.5: Blue List Institutions (BLE):  They play a key role in the economic development of 

the new Länder. By co-operating with a wide variety of institutions, especially with 

universities and MPG and FhG institutes, the BLE help shape Germany’s scientific 

landscape and give it innovative impetus. 

Various Blue List Institutions dedicated to biotechnology are: 

1. German Research Institute for Food Chemistry (DFA)  

2. Molecular Pharmacology Research Institute (FMP)  

3. DSMZ – German Collection of Microorganisms and Cell Cultures    

4. Institute for Plant Biochemistry (IPB)  

5. Institute for Plant Genetics and Crop Plant Research (IPK)  

6. Institute for Molecular Biotechnology (IMB)  

 
 
 
 
 
 
 

 
 
 

 

 

 

 

 

 

 

 



4.6: Federal and Länder institutions 

Their research is thus aimed at obtaining scientific findings in support of their relevant 

ministries’ tasks. Various federal and State institutions dedicated to biotechnology are:  

1. Robert Koch Institute (RKI) Internet: http://www.rki.de 

2. Paul Ehrlich Institute (PEI)  Internet: http://www.pei.de 

       

Location of Federal and Lander Institution (1) 



5. Research support – structure and players 

The two players which support the R&D are Federal and State governments and the 

industries.  Business and industry account for over two-thirds of all research carried out 

annually in Germany. In the second half of the 1990s, following a weak period in the first 

half of the decade, industrial R&D expenditures grew very rapidly, thereby contributing 

significantly to growth of R&D expenditures in Germany. In 2000, the entrepreneurial 

sector invested a total of € 34.02 billion in research and development. 

But the target of these two funding routes is different. Industry concentrates its research 

efforts on development of marketable products. According to informal estimates, only 

some 5 percent of all industrial research expenditures are spent on basic research. By 

contrast, in its funding the state emphasizes basic, knowledge-oriented research. At least 

one out of every three companies in the German industrial sector carries out its own 

research and development. At least half of the companies in this group carry out R&D on 

a continual basis, while the group’s other companies carry out R&D sporadically.  

 

5.1.: Federal expenditure on research and development 

Funding biotechnology research is one of the central priorities in the Federal 

Government’s research policy. The authors of the DELPHI study on technological 

development, published in 1998, concluded that by 2020, biotechnology methods will be 

involved in approximately half of the 30 most important innovations world-wide. (31) 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the year 2003 R&D expenditure on the various funding areas and their associated 

funding priorities differed considerably from the 1999 figures. Among funding areas that 

are also significant in terms of volume, the largest relative growth occurred in 

Structural/innovative and other generic activities, Geosciences and raw material supplies, 

Educational research, Sustainable development, Biotechnology and Information 

technology. 

Ferderal expenditure on R&D in some major areas  from 1998- 2002
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In the year 2000 Biotechnology (+7.4 per cent), Sustainable development (+5.3 per cent), 

Information technology (including multimedia and production engineering) (+4.7 per 

cent), Humanities; economic and social sciences (+4.2 per cent) and enjoyed above-

average growth rates. 
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The positive development of expenditure in these areas is being driven especially by 

funding from the “Investing in our Future” Programme 

(Zukunftsinvestitionsprogramm – ZIP). This package of measures will strengthen 

Germany's competitiveness, in a lasting way, in one of the most important emerging areas 

in science and business. At the same time, the Federal Government is pursuing its core 

research-policy aim with the measures: research for people.  

The effort will fund research in five areas of disease and disorders that affect large 

numbers of people: 

1. cardiovascular disorders, 

2. cancer, 

3. disorders of the nervous system,  



4. environmentally related illnesses,  

5. infections. 

 In addition, it will integrate ethical, social and legal issues of genome research, and it 

will provide for broad-based public discussion. The National Genome Research Network 

will bring about a breakthrough for Germany in genome research. 

The purpose of the framework programme “Biotechnology – using and shaping the 

opportunities” (“Biotechnologie – Chancen nutzen und gestalten”) is to consolidate 

Germany’s high level of performance in the biosciences and safeguard it for the new 

millennium, as well as to open up new potential for innovation. The programme centers 

on supporting innovation in biotechnology and genetic engineering, especially in areas 

overlapping with other disciplines, on funding genome research and on supporting 

reorganization of industrial production processes – with the help of biotechnological 

methods – to make them sustainable. 

 
 
 
The following programs have been and are being carried out in this funding area: 
 
 
 

Program name program duration 
Year      funding volume (in    

                   million €) 
2000 126.7 
1999 117.7 Biotechnology 2000 1990- 2000 
1998 

 
106.6 

2001: 145.7 Biotechnology- using and 
shaping the opportunities  

 
2001-2005 

2002: 154.0 

Network national genome 
research 

 
2001-2003 178.95 

 
Source:  
 
 
 
 
 



 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
           
Source: 

5.2: Funding routes 

The following section describes how the German research landscape is financed. 

1. The Federal Government and the Länder governments: The Federal Republic of 

Germany’s federative system enables both the Federal Government and the Länder 

governments to fund and promote German research in their respective fields of 

responsibility. Under Art. 91 b of the Basic Law, the two sides co-operate in the 

promotion of scientific research institutions and projects of supraregional importance. 

The Federal Government has a number of different instruments at its disposal to fund 

research and development:  

1. targeted, short-to-medium-term funding (project funding) 

2. medium-term or long-term basic or core funding of institutional research. 

Project funding is invariably provided in the framework of general or specialized funding 

programs: 
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• Direct project funding: The purpose of such funding is to achieve high 

international standards of performance in selected areas of research and 

development. 

• Indirect project funding: The purpose is to support qualified research 

institutions and individual scientists, and especially to support small and 

medium-sized enterprises as they become involved in research and 

development. 

• Competence networks: To support competitive procedures to identify 

and support “innovation clusters”. 

 

5.3:  The business enterprise sector:  This is the most important source of funding for 

German research. Gross domestic expenditures for research and development (R&D) 

amounted to €49.8 billion in 2000, or 11.6 percent more than in 1998. Public-sector 

financing of R&D grew by 2.3 percent from 1998 to 2000, to €15.9 billion. Industry’s 

share of R&D financing has grown continually since 1996 (60.8 percent). By 2000, this 

share reached 65.5 percent (€32.7 billion) and represented nearly two-thirds of all 

expenditures for R&D. 
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6: Federal programs to boost biotechnology and entrepreneurship (8) 

 
1. BioChance – Up to 50% financial support for young companies seeking to 

convert biotechnological knowledge into products, process development and/or 

services. Program duration: 1999-2003.  Total budget: € 50.0 million ($CDN 84 

million). 

2. BioChancePLUS – Eligible are German-based SME’s, university affiliations and 

colleges. Modern biotech industrial research and pre-competitive developments 

may apply for funding, which supports network development and the growth of 

young companies. Program duration: 2004-2008.  Total budget: € 100.0 million 

($CDN 169 million). 

3. Bioinformatik - Support for networking of education and technology initiatives, 

with the goal of new qualitative research results in the field of bio information 

technology. 

4. BioFuture – Provides young German and international researchers the 

opportunity to research new biotechnology topics independently within an 

established working group. Program duration: 1998-2006. Total budget: € 75.0 

million ($CDN 127 million). 

5. Bionik – Links biology, physics and technology. Seeks the exchange of 

principles, processes and structures to solve problems and develop innovation, 

especially for molecular-based systems. 

6. BioProfile – Support for initiatives coordinating biotech research and knowledge 

and technology transfer for specific biotechnology topics. Three regions were 

selected: 



• Braunschweig/ Göttingen/ Hannover (Functional Genomics - platforms for 

diagnostics and therapies); 

• Potsdam/ Berlin (Nutrigenomics - Utilising both genome research and 

plant biotechnology to diagnose, to prevent and to develop therapies for 

nutrition-related diseases) and 

• Stuttgart/ Tübingen/ Esslingen/ Reutlingen/ Necker-Alb (Regeneration 

biology). 

Program duration: 2001-2006. Total budget: € 50.0 million ($CDN 84 million). 

7. Biotechnology for Nutrition – Research on how food influences our health and 

how it can be actively used to improve health. Also, includes the development of 

functional foods. 

8. Substitutes for Animal Testing – Replacement and support of alternatives to 

animal-based testing procedures. 

9. GenoMik – Supports developments in microbial genomics for combating human 

diseases, protecting flora, developing sustainable agriculture, improving 

environmental protection and the utilization of the genomes in biotech production. 

10. Nanobiotechnology - Supports research on and use of new developments in 

nanobiology and nanobiotechnology. 

11. Neurobiology – Supports neurobiological research cooperation between industry 

and academia. This initiative is currently being restructured and is not accepting 

proposals. 



12. NGFN-EP - Supports ‘illness-based genome networks’, systemic-methodical 

platforms, and explorative projects, especially proposals exhibiting visionary 

potential. 

13. Proteom Analysis – Supports projects that contribute to the development of 

methods and technical platforms for functional research of the proteom as well as 

projects linking research to applications. 

14. System Biology – Supports projects that explore the complex and dynamic 

processes in biology, with a current focus on the liver. 

15. Tissue Engineering – Supports industrial research and pre-competitive 

development projects. A focus on SME’s with some academic involvement. 

16. TSE Diagnostik – Supports innovative, collaborative projects for applied basic 

research. 

 

7: State programs to boost biotechnology and entrepreneurship (8) 

 

In addition to the federal government, German states (or Laender) also offer funding 

programs geared to biotech companies. Three states offering major support to biotech 

initiatives are: 

1. North-Rhine Westphalia (NRW) 

Three funding programs have been set up for biotech companies in NRW. 

1. The “Gutschein-Modell” or credit voucher program is to cover consultant’s 

services for the preparation of business plans, IP-related advice, or market studies. 

The amount of the grant depends on the project and the nature of the consultant’s 

services. 



2. The “Incubator Program” is to finance the co-habitation of new biotech 

company with an established one. The start-up uses the facilities of the 

established company and thereby learns the day-to-day business of running a 

company. A maximum of € 100,000 ($CDN 169,000) is available and must be 

matched 1:1 by the companies involved. This is the only program of its kind in 

Germany. 

3. The “TIP Program” (Technology Innovation Program) is for funding R&D 

projects. The company submits a project proposal and is assessed by a scientific 

committee. A maximum of 35% of the project costs can be financed with this 

program. 

 

2. Bavaria: Bavaria offers two programs for technology-based companies. 

1. BayTOU assists companies in the start-up phase with the acquisition of venture 

capital from both private VC companies and Bavaria’s own VCs; Bayern Kapital 

Risikokapitalbeteiligungs GmbH and Bayerischen Beteiligungsgesellschaft mbH. 

Up to 35% of the startup costs are handed out as grants. Applicable are costs 

pertaining to personnel, materials, consultants and third party contracts, 

acquisition costs, trade fair participation and special one-off expenses. 

2. The BayTP program assists established companies interested in developing new 

            technologies to improve processes or products. The funding is in the form of a           

            low interest loan. The loan is for 80% of the total costs and is for a duration of 10     

            years. 

 



3. Baden-Wurttemberg 

1. The state is investing € 60 million ($CDN 100 million) in the development of 

three life sciences centres based on successful US models. They are located at the 

University of Freiburg (Centre for Biosystems Analysis), Heidelberg 

(Quantitative Analysis of Molecular and Cellular Bio-systems - Bioquant) and 

Ulm (Research Network for Zytoorganopoese2). 

2. The state also funds cooperative projects between R&D institutes and mid-sized 

companies in pre-competitive stages of development. Funding programs also exist 

for bioinformatics, biomaterials, and projects with a high risk element and for 

startups, such as “Startup associations on campuses” and “Young Innovators”. 

3. An additional state initiative is the program “Biotechnology Offensive-Baden-       

Wurttemberg” entailing € 29 million ($CDN 49 million) of funds. The following     

      R&D institutes have been financed; Centre for Proteome Analysis € 5 million    

      ($CDN 8.5 million), Centre for Structural Biology € 5 million ($CDN 8.5      

      million),  Centre for Chemistry in the Life Sciences € 2.5 million ($CDN 4.2  

      million),  Centre for Physics in the Life Sciences € 1.5 million ($CDN 2.5  

      million),  Nanobiotechnology  € 2 million ($CDN 3.4 million), cooperation  

      between university and non-university research € 2 million ($CDN 3.4 million),   

      Healthy Nutrition and Healthy Ageing € 10 million ($CDN 17 million) and a  

      biotechnology education program € 1 million ($CDN 1.7 million). 

 

 

 



 

8: Approved reform in taxes and other incentives in the next five years (8) 

 

There are no approved reforms in the tax structure or specific tax incentives that would 

benefit biotech companies. The typical approach has been to fund the biotech industry 

directly through grants. This can be traced back to EU regulations which do not permit 

changes to the tax structure to bolster certain industries. If any European country were to 

use their tax legislation to do this, it must be approved in Brussels before entering into 

law. Hence short-term funding programs, which are more acceptable to Brussels, are the 

most expedient tools. Of course, the biotechnology associations are raising tax issues 

with the government that would benefit their members, such as an improvement in the 

carrying forward of losses. Unfortunately, the federal government is currently too 

occupied with reforming the social system and the tax system for the general public to 

give these proposals much consideration. 

 

9: Major areas of research in biotechnology (9) 

          

• Proteome research: Based on the results of genome research, the focus of 

bioscientific research activities has been shifted towards the strategic exploration 

of the biological functions of all proteins present in a cell, an organ or an 

organism. This is the only way to gain an understanding of the complex processes 

that are vital to the development and treatment of diseases affecting plants, 

animals and humans, and that are indispensable if the synthesis potential of 

biological systems is to be exploited. Aspects of glycobiotechnology and modern 

natural substance research can play a crucial role in achieving this aim. 

Techniques and methods for the highly innovative field of proteome research are 



only available to a limited extent, even on an international scale. New 

interdisciplinary approaches are the only way to improve the technical and 

methodological conditions for protein analysis and develop them further with a 

view to automation and miniaturization. The priority funding programme on New 

efficient methods for functional proteome analysis complements and supports the 

activities of genome research (DHGP, GABI, etc.), especially with regard to 

functional analysis, which, without investigation of the protein functions, would 

only advance at a slow pace. In the long term, it will be possible to decode large 

protein networks as well as signal and regulatory cascades and to make use of the 

results both for systematic studies in basic research and for the development of 

new therapeutic methods to treat diseases resulting from genetic transformations 

(e.g. new targets for polygenic diseases).This priority funding programme also 

strongly complements research and development activities in the health care 

sector (e.g. development of vaccines, gene therapy, Molecular Medicine lead 

project), which in future will have a solid basis to build upon.  

 

• Bioinformatics: The dynamic growth of the bioinformatics sector is a 

consequence of the rapid development of certain modern disciplines of the life 

sciences. Wherever large quantities of data arise that have to be correlated and 

placed in their proper context, it is indispensable to use methods of 

bioinformatics. Besides brain research and research into biological diversity, one 

of the current main fields of application is genome research. Even if sequencing 

of the human genome has been completed and the sequencing of the most 



important model organisms  will be concluded in just a few years’ time, a great 

deal of additional expertise in bioinformatics is needed for the work on the 

functional analysis (structure, function and interaction of cellular proteins), which 

is already starting now. There is reason to assume that due to the complexity of 

feedback systems in cells and organisms, all new issues of molecular biology will 

make it necessary to develop new methods of bioinformatics. The requisite high-

performance bioinformatics tools will have to be developed by life scientists and 

computer scientists in interdisciplinary working groups. Other central goals 

include the creation of common bioinformatics standards, without which the 

integration and use of the knowledge gained would be problematic, and the 

implementation of infrastructural measures, such as establishment of new 

bioinformatics study courses to boost the number of young scientists in Germany. 

 

• Nanobiotechnology: Nanobiotechnology is an emerging field of scientific and 

technological opportunity which establishes links between nanofabrication and 

biosystems for the benefit of both disciplines. It is characterized by its high degree 

of interdisciplinary activities and will boost cooperation between life sciences, 

physical sciences and engineering sciences. This enables researchers to gain new 

substantive insights into the functioning of biological systems. At the same time, 

nanobiology will lead to a completely new class of machines and systems 

produced by means of microtechnology and nanotechnology. Co-operation 

between industry and the research community in collaborative interdisciplinary 

projects is expected to create the basis for the application of this new technology. 



The possibilities opened up by nanobiotechnology should be used to bring about 

innovations that improve the competitiveness of German industry and ensure a 

more responsible use of the environment and its resources. 

• Tissue engineering: The current state of knowledge in disciplines such as cell 

biology and cell culture engineering, molecular biology and biophysics makes it 

possible to venture into the field of biologically oriented tissue regeneration. A 

new field of research and application with enormous market potential is emerging 

from areas of overlap between traditional disciplines. Skin cell replacement alone 

is expected to offer a high market volume. In the innovative field of biological 

regeneration and tissue engineering, technological competence is generally and to 

an increasing extent generated by networked interdisciplinary research and 

development activities. The driving force behind the research discipline of organ 

regeneration and tissue engineering is the steadily growing demand for substitute 

tissue and organs. Industrial research and pre-competitive development projects 

are funded in order to translate existing biotechnology knowledge into specific 

applications. In the case of high-risk research projects, funds may be granted for 

technical feasibility studies. The intention is to develop and use biological matter 

for tissue reconstruction and hybrid tissue substitution at each of the three 

different levels of molecules, cells and tissue/organs. The funding is provided in a 

joint initiative with the Health research Program. 

• Sustainable BioProduction:  As one of the key technologies for the 21st century, 

biotechnology has enormous potential for pointing the way towards 

environmentally sound, resource-saving economic management. Biological 



systems can make an important contribution to sustainability, since usually they 

preserve resources, save energy and avoid waste. In future, funding will primarily 

go to efforts to develop innovative and ecologically sound biotechnology 

production processes and products that, from the outset, prevent or minimize 

environmental pollution and thus make an important contribution to production- 

and product-integrated environmental protection. 

 

10: Academia –industry interaction 

Companies have increasingly been conducting R&D in co-operation with partners in 

science and industry and have been reducing their purely in-house R&D. Today, one out 

of every seven euros spent on R&D goes to external contracts; 15 years ago, the 

corresponding figure was one out of every 11. Large companies, in particular, have 

increasingly been awarding R&D contracts to third parties. 

A total of two-thirds of money that companies pay to third parties for R&D remains 

within German industry. Another sixth goes to scientific institutions. About one out of 

every ten euros spent on research at German higher education institutions now comes 

from industry. 

R&D contracts awarded to partners abroad, and co-operative ventures with foreign 

partners, have increased significantly. One out of every five euros spent on extramural 

R&D now is paid to partners abroad, meaning that this share of R&D spending has 

doubled since the mid-1980s. This trend is a reflection of the growing internationalization 

of research and development.  

 

 



11: Industry (10, 11) 
 
 
 
 

 

 

 
 
 
 
 



11.1: MARKET HIGHLIGHTS: 
 
The nascent state of the biotech sector, as well as the difficulty in classifying biotech 

products as such, the plethora of biotech startups, and institutions fully or partially 

engaged in biotech work, contribute to the difficulty in obtaining precise statistics.  

Different sources provide different data about the number of industries present and the 

amount of revenue and R&D expenditure. For example the German Information Office of 

Biotechnology (Informationssekreteriat Biotechnologie), which is sponsored by the 

Ministry for Education and Research, estimated the number of companies in 2000 at 530 

while the Federal Statistical Office using estimates the number of companies with strong 

biotech activity in 2000 between 1,100 and 1,200. 

This is because of the definition which is used to define a biotech company. Some people 

use to loose a definition increasing the number of companies and some use a very narrow 

definition limiting the number to very less. This report primarily uses Ernst & Young's 

definition of biotechnology and the appropriate statistical data since this firm's pioneering 

reports on the state of biotechnology in Germany are generally accepted as standardizing 

yardsticks for the sector. 

The focus is on "core biotech firms" whose aim is the commercialization of modern 

biotechnology, and which are active in research, development, and marketing of biotech 

products, technologies and services.  Ernst & Young's rigid definition has consistently 

produced the most conservative estimates in the field. 
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The US population (274 million) is 3.3 times Germany's but the US had 5.6 times as 

many small biotechnology companies with a work force (153,000) more than 28 times 

that of Germany's companies. So, in both the rest of the EU and the US, biotechnology 

companies have somewhat larger workforces than in Germany. Thus, while Germany's 

biotechnology industry may be growing rapidly, it remains less developed than the 

biotechnology industries of the rest of the EU and of the US. (12) 

Germany ranks third in productivity, following the United States and the UK. In 2000, 

U.S. companies employed three times as many employees per company and UK 

companies employed twice as many as German firms.  Total sales in the U.S. biotech 

sector are six times higher; sales in the UK are three times higher than in Germany. 

Finally, while 24% of U.S. firms and 17% of UK firms were traded publicly in 2000, 

only 5% of German firms were listed. The total market value of the 15 companies 

currently listed on the German technology stock exchange is USD 3.47 billion. 

 

 Germany               U.K. 

      (in multiple of  

          Germany) 

            U.S.A. 

    (In multiple of  

        Germany) 

      No. of Employees      1      Twice    Three times  

          Total sales      1    Three times      Six times 

   Firms traded publicly 

    (percent of total) 

     5         17         24 

 

Source:  

 



 

11.2: Industry Segmentation: 
 

The majority of the German biotech companies are involved with therapeutic drugs 

(56%), the next largest focus is molecular diagnostics (30%) and, in third place, it is drug 

delivery systems (9%). Tissue engineering and bio-informatics were named by 7% and 

3% of the biotech companies respectively. 

 

biotech  industry segmentation

54%

28%

8%
7% 3%

Therapeutic Drugs Molecular Diagnostic Drug Delivery System

Tissue Engineering Bioinformatics

 
 
 
Source: Biotechnology Comparative Study : Germany 
February 2004 
Ernst & young 2004 

 
 

 
 
 



Biotech Companies in Germany - 
Employees per Company 
 
 
 
 
 

 
 
Source: ISB 2004 (www.i-s-b.org/sme) 

 
 
 
 



11.3: Major Biotech Companies (13, 14, 15) 
 

1. 4SC AG                                                

2. Alnylam Europe AG  

3. amaxa GmbH  

4. AnalytiCon Discovery GmbH  

5. apovia AG  

6. Artemis Pharmaceuticals GmbH  

7. ARTES Biotechnology GmbH  

8. Aktiengesellschaft  

9. Axaron Bioscience AG  

10. Axxima Pharmaceuticals AG 

11. Bavarian Nordic GmbH  

12. BAYER HealthCare AG 

13. BioGeneriX AG  

14. Biometra biomedizinische 

Analytik GmbH  

15. Bionas GmbH  

16. BioReliance Manufacturing 

GmbH 

17. BioSpring GmbH  

18. BIOTECON Diagnostics GmbH 

19. BIOTREND Chemikalien GmbH  

20. BioVisioN AG 

21. Boehringer Ingelheim GmbH  

22. B.R.A.I.N AG 

23. CellGenix Technologie Transfer 

GmbH  

24. Cellzome AG 

25. Cenix BioScience GmbH 

26. ChemCon GmbH  

27. Combinature Biopharm AG 

28. Cytecs GmbH  

29. CYTOPHARM GmbH 

30. DCS GmbH & Co. KG 

31. Degussa AG  

32. DeveloGen AG  

33. DIREVO Biotech AG 

34. EPIDAUROS Biotechnologie AG  

35. Epigenomics AG 

36. Eppendorf AG  

37. Evotec OAI AG  

38. Fraunhofer IGB  

39. Fraunhofer IPM  

40. Fraunhofer ITEM  

41. Fresenius Biotech GmbH 

42. GATC Biotech AG 

43. GENEART GmbH 



44. GPC Biotech AG  

45. Graffinity Pharmaceuticals AG 

46. greenovation Biotech GmbH  

47. Heidelberg Pharma Holding 

GmbH  

48. IBA GmbH  

49. IBFB PHARMA GMBH  

50. IDEA AG  

51. Indivumed GmbH  

52. Invitrogen GmbH  

53. Jerini AG  

54. MediGene AG  

55. MelTec GmbH  

56. Memorec Biotec GmbH 

57. metabion GmbH  

58. metanomics GmbH & Co. KGaA 

59. Micromet AG  

60. MorphoSys AG  

61. mtm laboratories AG 

62. Munich Biotech AG 

63. Murinus GmbH 

64. MWG Biotech AG 

65. N-Zyme BioTec GmbH 

66. nanoTOOLS Antikörpertechnik 

GmbH & Co. KG  

67. New England Biolabs GmbH  

68. NOXXON Pharma AG  

69. Oncotest GmbH  

70. ORPEGEN Pharma GmbH 

71. PAION GmbH  

72. PAN Biotech GmbH 

73. Partec GmbH 

74. PIERIS Proteolab AG 

75. ProBioDrug AG 

76. ProBioGen AG  

77. ProCorde GmbH  

78. ProQinase GmbH 

79. Protagen AG 

80. Proteo Biotech AG 

81. psf biotech AG 

82. Rentschler Biotechnologie GmbH 

& Co. KG 

83. responsif GmbH 

84. Roche Diagnostics GmbH  

85. RZPD Deutsches 

Ressourcenzentrum für 



86. Genomforschung GmbH 

87. Sartorius AG  

88. Sartorius BBI Systems GmbH  

89. ScheBo® Biotech AG 

90. Scil Proteins GmbH 

91. Scil Technology GmbH 

92. SIRS-Lab GmbH  

93. Strathmann Biotec AG 

94. SunGene GmbH & Co. KGaA 

95. SWITCH Biotech AG  

96. SymbioTec GmbH  

97. TeGenero ImmunoTherapeutics 

AG 

98. Tib Molbiol Syntheselabor 

GmbH 

99. TRION Pharma GmbH 

100. Vivascience AG  

 

 

 

 

 

 

 

 

 

 

 

 



17: The Close Link between the Future of the Pharmaceutical Industry and 

Biotechnology(27)  

As biotechnology grows in importance in Germany, the future of the industry is 

becoming increasingly intertwined with that of the pharmaceutical industry.  Eighty-five 

genetically produced drugs are already available in Germany, nine of which are 

manufactured within the country. German firms are currently testing ninety additional 

genetically produced drugs. With the decoding of the genetic code and, more recently, the 

human genome, the marriage of pharmacology and biotechnology promises further 

developments in medical treatments for hitherto incurable diseases such as cancer, 

Alzheimer's and Parkinson's.  

The Pharmaceutical Industry and Innovation 

In 2003, 17 pharmaceuticals based on new molecular entities were launched in the 

German market. With three new pharmaceuticals, special attention was paid to viral 

infections. For the first time since 1995, patients have access again to an entirely new 

class of Aids medications. 

A total of five of the 2003 new molecular entities are genetically manufactured. The 

significance of Germany as a research and production site for gene technology is further 

increasing. Since 1990, Germany has quintupled the number of patent applications for 

pharmaceuticals based on gene technology. The research and development of new 

pharmaceutical substances is highly cost- and labor-intensive. In 2003, the research-based 

pharmaceutical companies increased their R&D expenditures in Germany by 5.9 percent 

to EUR 3.8 billion. This growth rate is significantly higher than the increase in sales. This 



shows that the VFA companies continue their commitment to invest in Germany as a 

research location. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: IMS VFA 
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From 2000 to 2003, pharmaceutical sales increased worldwide by about 28 percent to 

EUR 466 billion. With regard to both size and dynamics, the U.S. market is in the lead. 

At 44 percent, sales in the U.S. market from 2000 to 2003 increased almost twice as fast 

as the other markets. Almost half of worldwide sales are generated in the United States 

today. Germany’s share in the world market has decreased from five percent in 1997 to 

about four percent in 2003 (not taking into account the exchange rate development of the 

Euro versus the U.S. dollar). 
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In Germany, more is spent on conventional pharmaceuticals that are more than five years 

old than in most other European countries. Not even one out of 10 Euros is spent on 

innovations that have been launched during the past five years, although at least as many 

pharmaceuticals are authorized in Germany as in other European countries. However, 

they are prescribed less often or have lower prices. 
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In 2003, 17 pharmaceuticals based on NMEs (new molecular entities) were launched in 

the German market. The number of molecular entities launched in Germany is closely 

connected to international developments. Unless their importance is merely local, most 

new molecular entities receive marketing authorization in all key markets in a timely 

manner. This is the only way to balance the costs for the research and development of an 

NME, which globally amount to USD 800 million on average, within its limited patent 

term. 
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In 2003, special attention was devoted to three newly launched pharmaceuticals for viral 

infections. Two of them were developed to fight the AIDS virus HIV. They will help 

especially those patients for whom previous pharmaceuticals are no longer effective or 

cause serious side effects. As a so-called fusion inhibitor, one substance will prevent the 

virus from penetrating human cells. For the first time since 1995, patients have access 

again to an entirely new class of Aids medications. 

Cancer therapy was also significantly improved for many patients. More effective than 

previously, two new pharmaceuticals fight nausea and vomiting as well as the loss of 

leucocytes – frequent   consequences of chemotherapy or radiation treatment. The  

development of two of the new pharmaceuticals was made possible by the European 

Orphan Drug regulation, which became effective in early 2000. This regulation provides 

research-based pharmaceutical companies with economic incentives for the development 

of therapies for rare diseases. A total of five of the 2003 new molecular entities are 

genetically manufactured. 
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In 2001, an average of USD 800 million was required for the development of a new 

molecular entity. This includes failures that also need to be financed by research based 

pharmaceutical companies More than half of these expenditures are spent on clinical 

development, especially the logistically expensive, multinational phase III studies. The 

requirements with regard to proven safety and efficacy during the marketing 

authorization process have increased steadily. Another reason for the strong cost increase 

is the growing complexity of the diseases to be treated. 
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In 2003, the research-based pharmaceutical companies increased their R&D expenditures 

by 5.9 percent to EUR 3.8 billion. This increase was significantly larger than the sales 

increase and shows that the VFA member companies continue their commitment to invest 

in Germany as a research location. As in previous years, the growth recorded by the 

pharmaceutical companies is much larger than for the economy as a whole, for which, 

according to recent reports, even a slight decline is expected for 2003. 

R&D human resources costs have also increased more strongly again. This proves the 

importance that qualified research professionals have for the VFA member companies 
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In the international comparison, Germany has lost its significance as a production 

location for pharmaceutical products. Only 6 percent of the overall pharmaceutical 

production in Europe, Japan and the United States, which amounted to about USD 370 

billion in 2002, came from Germany, compared to 9 percent in 1990. In contrast, 

pharmaceutical production has strongly increased in countries such as the United 

Kingdom, Sweden and Denmark, which have been continuously promoting their R&D 

activities for many years. In addition, Ireland has evolved as a first-rate production 

location during the past few years. 

 
 
With a volume of about USD 22 billion in 2003, Germany is the third largest market for 

pharmaceuticals in an international comparison and at the same time one of the markets 

exhibiting below-average growth. From 1998 to 2003, sales in the German pharmacy 

market increased by about 38 percent. 

During the same time, the U.S. pharmacy market grew by almost 90 percent. In Spain, 

Great Britain and Italy, sales increases were 42 to 65 percent. Only France and Japan 

recorded lower sales increases than Germany. 
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In 2003, the number of pharmaceuticals is significantly reduced. A well-known German 

directory of pharmaceuticals, Rote Liste currently contains 8,992 entries for medicinal 

products. This includes many drugs that are used very infrequently. Based on evaluations 

made by statutory health insurance, 90 percent of physicians’ prescriptions are for only 

2,300 pharmaceuticals. The number of pharmaceuticals offered is often represented in an 

exaggerated fashion. For example, if not just the individual product but all of its dosage 

forms and concentrations are counted separately, one may arrive at numbers of 40,000 

pharmaceuticals or more. However, this mode of counting is not customary in other 

countries and is therefore inappropriate for the purpose of comparisons. 
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The share of pharmaceuticals with genetically altered substances in the pharmacy market 

is constantly increasing: For EUR 1.7 billion in sales (at manufacturer’s prices), it was 

8.6 percent in 2003. In 2000, this share was still at 7.4 percent. In addition, there are the 

sales in the hospital sector, but no detailed data were available for this segment. About 

two-thirds of sales were recorded for insulin and immunomodulators (immunostimulants 

and immunosuppressants). Other important substance classes include vaccines, growth 

and sexual hormones as well as marrow growth factors, e.g. erythropoietin (EPO). 

 

 

 

 

 

 

 



Centres of Excellence / Biotech Clusters:s 

 
One lesson learned from the successful development of biotechnology companies in the 

USA was the establishment of clusters, namely in Boston, North Carolina, San Diego  

and in the so-called Bay Area around San Francisco. These clusters consists of a network 

of venture capitalists, patent attorneys, specialized consultants, politicians and researchers 

from universities as well as from pharmaceutical companies. (5) 

Currently, there are about ten main biotech clusters in Germany, the largest of which are 

Bavaria, Baden-Wuerttemberg and North Rhine-Westphalia. The German States of 

Bavaria, Baden-Wurttemberg and North Rhine-Westphalia were the leaders in the 

German biotechnology sector in 2002, with 54% of Germany’s biotech companies 

divided geographically among the three (23.6% Bavaria; 18.6% Baden-Wurttemberg; 

11.7% North Rhine-Westphalia). The distribution of German core biotech ventures shows 

several cluster regions, with Munich, Berlin, Heidelberg, Freiburg, Cologne, and 

Hamburg being among the bigger ones. (28) 

 
 
 

In terms of geographic areas, biotech-park-Munich leads Germany in the number of high-

volume investments (EUR 20 million +) (40%) followed by Berlin-Brandenburg (24%) 

and Heidelberg and Cologne/ Duesseldorf (18%). (27) 
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12: Quality assurance (1) 

Research should be subject to internal (within the institution) and external (funding 

source) quality assurance. All of these quality assurance efforts are aimed at orienting the 

German science and research system, day in and day out, to quality standards and to the 

idea of competing to find the best way of reaching goals. 

One of the most important time-tested quality assurance policies used in Germany is:   

• To assess each project’s potential success prior to any decision on funding; 

• To monitor each project continuously during the funding period, by means of 

interim assessments, status seminars, etc.; and  

• To assess each project’s results upon project completion. 

• A new, recently introduced requirement now mandates the preparation and 

updating of “utilization plans”, to ensure that knowledge obtained with tax money 

is actually put to use. 

In 2000 a special controlling system for the programs of the BMBF was established. This 

system regularly reviews programme- implementation status, evaluates results as of the 

review date and analyses these results to provide a basis for future decisions (programme 

monitoring). Furthermore, the reviews that the BMBF has long carried out in its various 

funding and innovation areas is complemented by funding audits leading to systematic 

evaluation of all of the BMBF’s funding programme and priorities. As a result, the 

BMBF will be in a position to subject each of its funding areas to at least one external 

evaluation throughout a period of 8-10 years. 

 

 



13: Clinical Trials (8) 
 
By 2004 Germany has adopted new procedures for carrying out clinical studies for 

human medicines based on the EU directive 2001/20/EC. (32) This has lead to a 

harmonization of EU regulations. Individual countries have the opportunity to use stricter 

guidelines and/or shorter deadlines than those in the Directive. This could lead to site 

advantages within Europe where slightly different legal conditions and deadlines exist. 

For the most part, all of Europe will have identical procedures. 

 

Clinical trial expertise  

Germany has numerous internationally top-ranked teaching hospitals. The German 

medical research community consists of 36 universities that offer medical studies with 34 

of these associated with hospitals, i.e., teaching hospitals. In total Germany has 2,240 

hospitals and about 301,000 doctors. The companies that wish to carry out clinical tests 

make contracts with the hospitals/universities and not with the doctor. The 

hospital/university then pays the doctor making the entire process transparent.  

 

 

 

 

 

 
 
 
 
 
 



14: Regulatory developments in Biotechnology in Germany (16-23) 
 

14.1: Contained Use and Placing on the Market of GMOs 

14.1.1: For the contained use of GMOs: Defined by Genetic Engineering Act and EC 

Directive 90/220/EEC. The responsible authorities of the respective Bundeländer / 

Federal States seek advice from the Central Advisory Committee for Biological Safety 

and inform the Robert Koch-Institut (Federal Ministry of Health) of their decisions. 

14.1.2: For deliberate release of GMOs: Defined by Genetic Engineering Act and EC 

Directive 90/219/EEC. The responsible agency is the Robert Koch-Institute. The RKI 

makes decisions in agreement with the following authorities. 

• Federal Environmental Agency (Federal Ministry of Environment)  

• Federal Biological Research Centre for Agriculture and Forestry ( Federal 

Ministry of Consumer Protection, Food and Agriculture)  

• Federal Research Centre for Virus Diseases of Animals (in cases of using 

genetically modified vertebrates or genetically modified micro-organisms that are 

applied to vertebrates; Federal Ministry of Health)  

The Central Advisory Committee for Biological Safety gives its opinion. The Committee 

consists of 30 experts from diversified fields (microbiology, cell biology, virology, 

genetics, hygiene, ecology, trade unions, technical safety, occupational safety, economy, 

research-promoting organisation and environmental protection). The Work of the 

Committee is supported by its Secretariat at the Centre for Gene Technology of the RKI. 



The Bundeländer / Federal States also give their opinions and take responsibility for the 

supervision of experiments. 

14.2: For placing on the market: The Robert Koch-Institute is the competent German 

authority for decisions concerning marketing, defined by Genetic Engineering Act and 

EC Directive 90/220/EEC. The RKI has to ask the following institutions to consider 

applications. 

• Federal Environmental Agency (Federal Ministry of Environment)  

• Federal Biological Research Centre for Agriculture and Forestry  

• Federal Research Centre for Virus Diseases of Animals and Paul-Ehrlich Institute 

(Federal Ministry of Health) (in cases of using genetically modified vertebrates or 

genetically modified micro-organisms that are applied to vertebrates)  

The Central Advisory Committee for Biological Safety gives its opinion. The 

Bundeländer / Federal States are responsible for the monitoring of products placed on the 

market. 

14.3: Placing on the Market of Foods Derived from GMO (Novel Foods)  

14.3.1:  Notification: In the case of foods or food ingredients which are substantially 

equivalent to existing foods or food ingredients as regards their composition, nutritional 

value, metabolism, intended use and level of undesirable substances contained therein, it 

is sufficient to notify to the European Commission the placing on the market. The 

substantial equivalence has to be demonstrated either on the basis of the scientific 



evidence available or on the basis of a statement delivered by a competent authority of a 

member state. 

The German competent authority for the delivery of statements on the substantial 

equivalence of novel foods is the Federal Institute for Health Protection of Consumers 

and Veterinary Medicine (BgVV). 

14.3.2: Authorizations: The procedure of notification is not applicable to novel foods 

containing, or consisting of, genetically modified organisms. For the placing on the 

market of this category of novel foods authorizations are mandatory. The applicant has to 

provide the competent authority of the member state in which the product is to be placed 

on the market for the first time with the necessary information, including the results of 

studies which have been carried out and any other material which is available to 

demonstrate the safety of the food. In addition as GMO can reproduce and transfer their 

genetic material they must be subjected to an environmental risk assessment according to 

Directive 90/220/EEC in order to prove that their release will not cause any harm to 

human health and the environment. 

The competent authority has to deliver an initial assessment report to the European 

Commission within three months from receipt of the application. The report will then be 

distributed to all member states which within 60 days may forward comments or 

reasoned objections to the marketing of the food concerned to the Commission. If 

necessary, the Commission will take an authorization decision. 



In Germany two federal institutes share the responsibility for the safety assessment of 

foods derived from GMOs. The Robert Koch-Institute (RKI) provides in cooperation 

with the Federal Institute for Health Protection of Consumers and Veterinary Medicine 

(BgVV) the initial assessment reports or the comments to initial assessment reports 

delivered by competent authorities of other European Union member states as far as 

foods containing or consisting of GMOs are concerned. The BgVV has the lead in 

preparing initial assessment reports and comments for those foods which are derived 

from GMOs but do not contain them. The Robert Koch-Institute is responsible for the 

environmental risk assessment of the GMOs whereas the BgVV is responsible for the 

assessment of the food safety. 

For any of the other categories of foods within the scope of the Novel Foods Regulation  

BgVV is the competent authority to deliver initial safety assessment reports or comments. 

14.3.3: Labeling: The control of compliance with the labeling requirements of 

Regulations (EC) No 258/97, No 1139/98, No 49/2000 and No 50/2000 is within the 

competence of the food control agencies of the federal states of Germany. In order to 

provide these bodies with the necessary instruments to detect and identify genetic 

modifications in novel foods the BgVV has been developing and standardizing PCR 

based methods. The methods have been included into the Collection of Official Methods 

under article 35 of the German Federal Foodstuffs Act. The development and validation 

of methods for the quantification of food ingredients derived from genetically modified 

organisms is in progress. 

 



14.4: Relevant Laws/ Regulations/ Rules (Part I. GMO / Part II. Novel Foods) 

14.4.1: Contained Use and Placing on the Market of GMO 

Genetic Engineering Act (1 July 1990, amended 1993): 

• For the contained use of GMOs  

• For deliberate release of GMOs  

• For the placing on the market  

• without reproductive medicine and the use of somatic-genetic therapeutic 

procedures in humans.  

The relevant regulations are: 

• Regulations on Containment Levels and Safety Measures for Genetic Operations 

in Genetic Engineering Installations  

• Regulations on the Advisory Committee for Biological Safety  

• Regulations on the Keeping of Records for Genetic Operations  

• Regulations on Hearing Procedures and Regulations on Application and 

Notification Documents  

14.4.2:  Placing on the Market of Foods Derived from GMO (Novel Foods)  

Regulation (EC) No 258/97 of the European Parliament and of the Council of 27 

January 1997 concerning novel foods and novel food ingredients, Official Journal of the 

European Communities No L 43/1, 14.2.97. 



The Novel Foods Regulation came into force on May 15, 1997 and is directly applicable 

in all Member States of the European Union. It requires that the placing on the market of 

those products which have not hitherto been used for human consumption to a significant 

degree within the Community and which have been derived from new or modified 

materials or have been produced using new techniques, e.g. genetic engineering, is either 

notified to the European Commission or has to be authorized. Among other categories of 

novel foods Regulation (EC) No 258/97 applies to 

1. foods and food ingredients containing or consisting of genetically modified 

organisms within the meaning of Directive 90/220/EEC, and  

2. foods and food ingredients produced from, but not containing, genetically 

modified organisms.  

 

 

 

 

 

 

 

 
 

 

 



15: Venture Capital availability: 

 
 Biotechnology has a high level of complexity and uncertainty. According to the Tufts 

Center for the Study of Drug Development, the process of developing a drug takes on 

average 15 years from basic research to market introduction (11). During this time, up to 

US$ 500 million (12) have to be invested. Moreover, it has been statistically shown that 

five out of 5,000 drug candidates go from the research to the clinical stage, and out of 

these five only one reaches market introduction. (13) 

These industry-specific figures make it clear that investments in biotechnology have a 

risky and rather long-term character. Therefore, the traditional German investment   

system – credit financing by banks – was inappropriate for bioventures. Fortunately, 

national as well as international venture capitalists became increasingly aware of the 

growth potential of the biotechnology industry. 
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In 2003, the market for venture capital and private equity activities in Germany remained 

nearly constant with an investment volume of EUR 2.6 billion. The consolidation phase, 

which resulted in a significant decrease in new investments in 2002, seems to be 

concluded. Over the past year, the trend of large buy-out transactions (corporate 

takeovers through equity investors and management) has favored traditional industries, 

e.g. services. In contrast, the high-tech industries lost in significance. New investments in 

the fields of biotechnology, pharmaceutics, medical technology and health care decreased 

to about EUR 200 million. 

 

 



Venture capitalists continue to be the most important investors in the area of 

biotechnology, making up 72% of the total in financing. Most of them concentrate on 

start-up (86%) and expansion (76%) phase financing. Of the USD 52 million invested in 

biotech in the first quarter of 2002, USD 42 million were invested in start-ups, according 

to the survey of the Association of German Investors (Bundesverband deutscher 

Kapitalbeteiligungsgesellschaften, BVK). Venture Capital financing decreased only 

slightly in 2001 compared with 2000 (USD 470 million vs. USD 510 million), reflecting 

trends in biotech investment worldwide. (27) 

15.2: Major VC organizations working in Germany are (27) 
 

1. 3i Europe PLC Zweigstelle 

Deutschland 

2. 3i Germany 

3. 3i Germany 

4. ABNAMRO Capital Gesellschaft 

fur Beteiligungsberatung MBH 

5. Advent International GMBH 

6. Alpha Beteiligungsberatung 

GMBH 

7. Alpinvest / NIB Capital 

8. Atama AG - Global Finance & 

Technology Management 

9. Atama AG - Global Finance & 

Technology Management 

10. Atlas Venture 

11. BayTech Venture Capital 

Beratungs GmbH 

12. Berlin Capital Fund GMBH 

13. Beteiligungsgesellschaft fur die 

Deutsche Wirtschaft MBH 

14. BMP Aktiengesellschaft 

15. Bridgepoint Capital GMBH 

16. Capiton AG 

17. Capman Management GMBH 

18. CEA Capital Partners 

Management GMBH 

19. Centennium Capital Partners 



20. Commerz 

Beteiligungsgesellschaft MBH 

(CBG) 

21. CVC Capital Beratungs GMBH 

22. DaimlerChrysler Venture GMBH 

23. Deutsche Beteiligungs AG 

24. Earlybird 

25. Equinet Venture Partners AG 

26. Extorel Management - und 

Beteiligungsgesellschaft MBH 

27. Genes GMBH Venture Services 

28. Granville Baird Capital Partners 

29. Hannover Finanz GMBH 

30. Heidelberg Innovation GMBH 

31. IBB Beteiligungsgesellschaft 

MBH 

32. IDP-Industrial Development 

Partners 

33. Iglobe Partners PTE Ltd. 

34. IKB Venture Capital GMBH 

35. IMH Industrie Management 

Holding Treuhand GMBH 

36. Infineon Technologies Ventures 

37. IVC Venture Capital AG 

38. Kappa-IT Ventures 

39. KBB Beteiligungs-GMBH & Co. 

KG 

40. Life Science Ventures GMBH 

41. Medicis AG 

42. Mercury Private Equity 

43. Norddeutsche Private Equity 

GMBH 

44. Palladion Partners GMBH 

45. PEPPERMINT. Financial 

Partners 

46. Polytechnos Venture-Partners 

sssGMBH 

47. Proximitas AG 

48. Quadriga Capital 

Beteiligungsberatung GMBH 

49. S-Refit GMBH & Co. KG 

50. Sal. Oppenheimer jr. & Cie. 

KGAA 

51. Seed Capital Brandenburg 

GMBH 

52. Seed Ventures GMBH 



53. Siemens Venture Capital GMBH 

54. Sony Europe 

55. SVM Star Ventures Management 

56. T-Telematik Venture Holding 

GMBH (T-Venture) 

57. Target Partners GMBH 

58. TBG 

59. TEC Venture Partners GMBH 

60. Techno Nord VC GMBH 

61. TechnoMedia 

Kapitalbeteiligungsgesellschaft 

Köln mbH 

62. Technostart GMBH 

63. TFG Venture Capital Gruppe 

64. TVM Techno Venture 

Management GMBH 

65. U.C.A. Unternehmer Consult AG 

66. VCI GMBH Beratung fur 

Technologieinvestitionen 

67. Venture Cap Holding AG 

68. Wellington Partners Venture 

Capital GMBH 

 

 

 

VC investments in German companies generally range between USD 18-45 million per 

company. The Top-Venture-Capital investments in German companies are listed in the 

following table: 

 

 

 



15.3:  Top Venture Funding of German Core Biotech Companies in 2000 and 2001 (EUR 

million) (26, 27) 

Company Investment in 

million USD 

Selected Investors 

Ingenium 

Pharmaceuticals 

50.0 Deutsche Bank, IKB, Index Ventures, Lehman 

Brothers, NMT New Medical Technologies, Sal. 

Oppenheim, Schroder Ventures, Sofinnova, Süd 

VC, TVM 

Micromet 46.0 3i, Abingworth, Advent Venture Partners, Atlas 

Venture, HBM Bioventures, Schroder Ventures, 

The Wellcome Trust 

Cardion 42.4 BdW, CBG Commerz, DVCG, IKB, NMT New 

Medical Technologies, Sal. Oppenheim, TVM 

MetaGen 

Pharmaceuticals 

42.0 Apax 

Morphochem 40.7 3i, Alta Partners, Alta Berkely, IKB, Life 

Sciences Partners, Merlin Biosciences, Nomura, 

TVM, WestLB, Viscardi 

 

DeveloGen 40.0 Dresdner Kleinwort Capital, BdW, CBG 



Commerz, DVCG, Global Life Science, IMH, 

TVM 

Cellzome 34.0 Advent International, Atlas Venture, Heidelberg 

Innovation, Index Ventures, Schroders Ventures, 

Sofinnova Ventures 

Axxima 

Pharmaceuticals 

33.4 Bayern Kapital, Bear Stearns, Global Life 

Science, HBM Bioventures, Heidelberg 

Innovation, IKB, NIB Capital, Novartis 

BioVentures, SüdVC, TVM 

PAION 33.0 3i, Genevest, WestLB, Vertex Management Fund 

Graffinity 

Pharmaceuticals 

30.6 3i, GIMV, Heidelberg Innovation, Oxford 

Bioscience , TechnoStart, Merlin Biosciences 

MBT Munich 

Biotechnology 

30.3 3i , Deutsche Bank, DEWB, Global Life Science, 

Global Vision, Heidelberg Innovation, 

Hypovereinsbank, Sal. Oppenheim 

Wilex 30.0 Apax, Bayern Kapital, Bioconnect, Earlybird, 

Merlin Biosciences, TVM 

Epigenomics 28.0 3i, Abingworth Management, DVCG, MPM 

Asset Management 



Verigen 23.7 DB Investor, Candover Investments, Mercury 

Private Equity 

Febit 22.0 3i, Heidelberg Innovation 

Xantos 

Biomedicine 

21.0 Alta Partners, Bayern Kapital, GIMV Life 

Sciences, Global Life Science, Oxford Bioscience 

Jerini 20.0 3i, bmp, IBB, PolyTechnos, Sanders Morris 

Harris, TVM 

Noxxon Pharma 20.0 BCF Berlin Capital Fund, bmp, HANNOVER 

Finanz GmbH, Life Science AG, Merlin 

Biosciences, WestLB 

 

Major VC financings: (27)  

 
In 2000-2001, there were six VC investments with over USD 31.5 million and a further 

12 ranging from USD 18-31.5 million. The year 2001 saw an increase in the number of 

phases of larger volume (EUR 20 million +).The leading VC investments in 2000-2001 

were:  

• In the Munich-based Ingenium Pharmaceuticals with USD 45 million. The firm 

focuses on new curative methods for degenerative diseases of the nervous system 

as well as for cardiovascular, metabolic and immunological irregularities. 

• Paion's whose first phase was financed with USD 29.7 million. Paion develops 

therapeutic proteins for the treatment of strokes and acute neuronal disturbances. 



15.4: Investment Rounds and Capital (28): As Venture capital financing is a risk 

prone business, generally investments are made in several rounds. To take the minimum 

risk low investments are made initially in the Seed round as this is the most critical part. 

Slowly with time if the venture performs well the investments are increased with each 

round. 

 

SEED € 1-2 MILLION OR LESS 

A- ROUND € 5- 10 MILLION 

B- ROUND  UPTO €  20 MILLION  

C- ROUND LARGER THAN €  20 MILLION 

 
 

15.5: Government programs to assist VCs realize better returns (5, 27, 29, 30) 
 

Although there are no direct programs to assist VCs realize better returns, the following                                         

programs, which are essentially investment incentives, have indirectly helped VC 

profitability. 

1. BTU-Program (Beteiligungskapital für kleine Technologieunternehmen). This 

program was introduced in 1989 to supply equity capital for small technology companies. 

The German federal loans bank (Kreditanstalt für Wiederaufbau –KfW) and the 

Equalisation Bank (Ausgleichsbank –tbg) implemented the program. 

a. The KfW model would lend an accredited small technology company between 70 and 

80% of its financial requirements. The loan did not need any security or collateral and, if 

the company went bankrupt, the loan did not have to be repaid. 

b. The tbg model used matching funds; hence the amount raised by private means, 

known as the lead investor, was matched by the bank or co-investor. The tbg investment 



was in the form of a silent partner. If the company went bankrupt within 5 years, the tbg 

would reimburse the lead investor 50% of their investment.  Hence the risk to the investor 

was a maximum of 30% of the total investment. 

c. Since 2001 the conditions for the BTU programs have been reworked. The current 

BTU Seed Phase program foresees a maximum of € 150,000 ($CDN 254,000) for start-

up companies. This amount must not exceed 24.9% of the total available capital (hence € 

600,000 or $CDN 1.0 million).  For biotech companies in the “new” German states (east 

Germany) there are two further opportunities to obtain financing, thus lowering the risk 

for VCs. 

2. European Recovery Program –ERP: These funds are used to help depressed regions 

by supporting the creation of new businesses. Biotechnology startups can access the 

ERP-Start-Up-Program, the ERP-Regional Funding Program and The ERP-Innovation 

Program. 

3. FUTOUR: This program is financed by the German Federal Ministry of Economy and 

Employment. This program assists young technology businesses through a combination 

of grants and financing assistance and also that its advisors provide business advice for 

the new companies. 

 

 

 

 

 
 
 
 



15.6: ‘Neuer Markt’- the German equivalent of NASDAQ (5, 29, 30) 

 
However, venture capitalists need to have a clear exit strategy for their investments. The 

most attractive exit strategy by far is an Initial Public Offering (IPO) at the stock 

exchange. The launch of the stock market for young high-tech and high-risk companies, 

‘Neuer Markt’, in 1997 was clearly a cornerstone in the development of the German 

biotechnology industry. After being accepted by the financial community ‘Neuer Markt’ 

quickly became the dominant financing option for (venture-backed) Biotech companies. 

Similar to the NASDAQ stock market in New York, it has implemented stringent 

disclosure standards. ‘Neuer Markt’ companies, for example, have to file quarterly and 

publish annual reports. Moreover, the issue must place at least 20% of shareholders’ 

equity. These conditions are designed to secure a minimum liquidity. By far the largest 

biotech IPO in 2000 was the going public of Lion Bioscience located in Heidelberg 

(BioRegio Rhine-Neckar Triangle) with Euro 228 million and a valuation of Euro 774 

million at IPO. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



16: Patents (26) 

 
In Germany, patents generally guarantee the patent owner exclusive rights for a period of 

20 years.  In return, the owner of the patent is required by law to make an invention 

public within 18 months of the first date of his petition for a patent. Patents play a 

particularly significant role for biotech firms as "intangible assets"; they serve as 

determining factors for the financing, and, consequently, the growth potential of the firm. 

 

The European Union passed a set of European Guidelines for the Protection of Biotech 

Inventions in 1998 (98/44/EG), according to which humans and human body parts, 

including organs, limbs, bodily fluids, nucleotide sequences, and molecules found in the 

human body in their natural state cannot be patented. For a patent, an industrial 

application must be connected with the isolated gene sequence. Patents on genes may 

only be acquired in connection to a particular function. While this EU directive was to be 

incorporated into national law by July 1, 2000, so far, only the UK, Ireland, Finland and 

Denmark have adhered to this timeline. A corresponding national German law was 

passed in the Lower House of the German parliament (Bundestag), but the Upper House 

(Bundesrat) has not yet passed the implementation of the EU directive. 

 

The number of patent applications rose by 88% in the last two years, and 2001 saw 

almost 25% more patent applications than 2000. The number of granted patents 

decreased, albeit negligibly. About 46% of granted patents went to companies listed on 

the stock market. While German biotech companies have submitted a total of 3,271 



patent applications, only 1,497 patents have been granted (45.8%). Of those, 332 were 

granted in 2000 and 301 in 2001.  

16.1: EU Directive on the protection of biotechnological inventions 

The EU Directive on the legal protection of biotechnological inventions entered into 

force on 30 July. This piece of legislation, which creates the framework for the 

development of associated national and European law, in significant respects reflects 

patent practice and the case law of the European Patent Office as based on the EPC. It is 

to be assumed that its requirements can be implemented quickly and effectively in 

European law. The Office has already submitted specific proposals to allow European 

grant practice to continue developing in keeping with the harmonized law of the 

contracting states. 
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After the number of patent applications for pharmaceuticals based on gene technology 

had quadrupled between 1990 and 2002, a slight decline was recorded in 2003 for the 

first time in seven years (from 1,779 to 1,582 patents). In an international comparison, the 

United States is still the uncontested leader, although the nation experienced a 

particularly strong decline in patent applications (-20 percent). In contrast, patent 

applications for pharmaceuticals based on gene technology from Germany have 

continued to increase. Since 1990, Germany has quintupled the number of patent 

applications, thereby expanding its share from 11 to 16 percent. 
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16.2: Patent Application for the Genetically Manufactured Pharmaceuticals 

 1990 1995 2000 2001 2002 2003 

USA 192 352 891 866 897 722 

Germany 49 65 183 208 209 247 

Japan 66 28 82 112 118 154 

U. K. 29 41 90 111 112 91 

France 25 41 84 95 94 81 

Other 71 118 285 331 349 287 

Total 432 645 1,615 1,723 1,779 1,582 

 
Source: Deutsches Bundesamt 
 
 
 
 



17: Analysis: 
 
Noting the increasing international focus on biotechnology, the German Ministry for 

Economics and Technology sees Germany in a "pole-position" in the European biotech 

market. Despite sluggish growth of the international high-tech markets and scarce venture 

capital, the German model of matching private capital with state funding has made 

Germany a leading biotech center in Europe, second only to the UK in total sales, and 

leading Europe in the number of life science firms and annual sales increase (33%). A 

December 2001 study sees biotechnology as the driving factor of future economic 

growth. Germany, with an increasing acceptance of red biotechnology promises strong 

growth dynamics. There is potential for licensing to German start-up technology, biotech-

to-biotech transactions and licensing to Germany's big pharmaceutical companies. 

• Whereas there are already numerous mature companies in the US biotech  

industry that outperform many a long-established pharmaceuticals groups as 

regards profit, headcount and market capitalization, the European and German 

biotechnology industry is still in an early development stage. In Germany there 

are about 350 biotechnology companies, and the oldest of them were founded 

barely over ten years ago. The majority of these companies still makes losses and 

will not reach break-even until in a few years from now.  

• The development of novel drugs and technologies takes a very long time. In order 

to make German biotechnology a major economic factor, the companies 

themselves, but also financial investors, the pharmaceuticals industry and, last but 

not least, politics will have to assume a decisive role.  



• The development of these innovations is only possible if private and public capital 

–markets provide adequate financial resources. The past few years have shown 

that the biotechnology industry strongly responds to the varying financial market 

sentiments. As much as the industry had benefited from the prevailing euphoria 

until mid-year 2000, it now suffers from the investors’ great reluctance. 

• Although the situation in the USA has meanwhile significantly improved, the 

mood in Europe and in Germany is brightening up only very slowly. Many private 

companies have difficulties in successfully acquiring the necessary financing, not 

only because the investors’ interest has shifted from mere technology companies 

towards companies with drug candidates in late stages of clinical development. 

This especially affects the German biotechnology industry which is comparatively 

new and highly technology-oriented. 

• German companies will have to generate tangible results in the forthcoming years, 

i.e. to launch drugs and to commercialize technologies. They have to prove that 

their ideas are feasible and, above all, marketable. They have to tailor their 

business plans to their customers, focus on core business, if necessary, and bundle 

their resources in order to become profitable as quickly as possible.  

• For the above mentioned reason, the well-informed investors financing these 

companies and accepting the risks involved are also sought after. They should 

support this process and, moreover, invest in a limited number of companies 

selected according to strict quality standards rather than randomly distributing 

money. The latter also applies to state institutions granting subsidies. The 

pharmaceuticals industry, as a partner of the biotech industry, is called upon not 



to freeze its cooperativeness for tactical reasons, since in the end it will benefit 

from a healthy biotech industry. 

• The appropriate political decisions to support innovation and the willingness to 

invest are also required. Thereby the legal setting has to be reliable and 

comprehensible for German companies on the one hand, and attractive for 

domestic and foreign investors on the other hand.  

• A growth industry such as biotechnology depends on the capital market, and both 

companies as well as investors need to face equally favorable conditions in order 

to be able to compete. It is imperative that existing tax law provisions need to be 

improved, to make investments within Germany as attractive as they presently are 

in other European countries which already offer tax benefits.  

• For the research endeavors of pharmaceuticals companies and the attractiveness 

of a location, guaranteed patent protection and competitive pricing for cutting-

edge products are crucial. Restatement of the German act on genetic engineering 

is likewise essential. The underlying European directive provides for numerous 

implifications and relief which should be implemented in full, in order to prevent 

companies from migrating and to avoid discouraging of investors. In the future it 

will be necessary to rule out measures that could impede innovation. Health 

policy regulations should be reviewed and adjusted with regard to their possible 

impact on industry and economy by verifying their compatibility with the 

industrial site.  



• Germany must not lose sight of the new chances and opportunities emerging, and 

has to be aware that there is only a limited period of time left to seize these 

chances. 

• Germany is competing intensely with other nations, not only in the field of 

pharmaceutical biotechnology, but also in agriculture, industrial biotechnology 

and many other areas. The above also applies here, perhaps to an even greater 

extent. Only if   innovations are perceived as opportunities rather than risks, the 

society will be able to benefit from the industry’s potential.  

• To meet the new challenges in a proactive way the legislative body has to be 

informed about which political measures will have positive effects on the 

biotechnology industry, and which measures will have a negative impact.  

• Society has to be informed about the opportunities and the risks associated with 

innovation, but also about the economic consequences that may result if it is shy 

from any risks. German people have to recollect their strengths, for imagination, 

creativity, motivation and dependability are no unfamiliar things to them, but 

have once made Germany a powerful industrial site. A lot of German 

biotechnology companies are developing highly innovative technologies and have 

promising drug candidates in clinical testing, although most of them are still in an 

early stage. This is a solid foundation on which German biotech can evolve into a 

profitable and economically important industry during the forthcoming years. 

• If Germany wants to remain an attractive research site for medical, therapeutic 

and agricultural progress, securing jobs for highly qualified people, rather than 

descending towards a selling market for imported medical and agricultural 



products and services, analogous to the examples from consumer electronics as 

well as communication and semiconductor technologies, the joint efforts by 

companies, investors, politics and society are required. 

The sustainability of the technology site, Germany, will be largely influenced by the 

development of the biotechnology industry. Germany possesses the scientific and 

economic resources to make it a success story for the benefit of all: patients, consumers, 

society and industry equally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19. Strengths of Indian Biotechnology:  

1. Biotechnology has the potential of generating revenues about USD 5 billion and 

generating 1 million jobs by 2010 through products and services. 

2. Biopharmaceuticals alone have the potential to be a USD 2 billion market, clinical 

development services in excess of USD 1.5 billion while bioservices can generate 

near about USD 1 billion and the rest is due to industrial biotechnology. 

3. Estimates indicate that the industry grew by 39% annually to reach a value of 

USD 705 million in 2003-2004. 

4. The biopharma sector enjoys the largest share of the market being approximately 

at 76%, bio-agri 8.42%, bio-services 7.70%, industrial products 5.50% and 

bioinformatics being at 2.45%.  

5. In the area of biomanufacturing, Indian market is expected to see a 43% increase 

from Rs. 308.50 crore in 2001 to Rs. 1,305.7 crore in 2005 and projected to reach 

1,864.3 crore in 2007.   

6. India is country rich in bio- diversity. It harbors 8% of the global biodiversity and 

is one of the 12 mega bio-diversity centres. India has world largest number of rice 

and wheat varieties available for instance.    

7. The rich cultural heritage and ancient knowledge about the usage of bio resources 

like the medicinal use of herbs is an added value. 

8. A strong scientific pool of human resources in areas of biochemical engineering, 

chemical engineering, microbiology, molecular biology, synthetic organic 

chemistry and allied branches of sciences is present. 



9. Approximately 500,000 students qualify in life sciences and biotechnology and 

some 1,500 PhDs in Biosciences and engineering each year. 

10. With its richness in mathematical sciences an information technology, India is all 

set to lead the world in bio informatics. 

11. Availability of skilled and educated man power, proficiency in English speaking, 

low capital and operational costs. 

12. India has a large number of institutions like IISc, TIFR, CCMB, ICMR, IARI, 

CDRI, NBRI, various national and international depositories and a strong base of 

university network promoting both basic and applied sciences.  

13. India ranks the highest with 61 USFDA- approved plants and in excess of 200 

GMP certified pharmaceutical manufacturing companies.     

14. The concept pf Contract research organizations contract manufacturing 

organizations is gaining momentum in India. 

15. A low cost, skilled labor pool is available bringing the cost of manufacturing 

down to one fourth to one third than that in developed countries making it a 

favorite cost effective manufacturing site for the developed countries.  

 

 

 

 

 

 

 



Challenges:  

1. As IT brought a significant change in the technology and employment generation 

in country, biotechnology can be the next wave to create employment, leverage 

the technological and living standard, creating new businesses. 

2. Our land and bio resources are limited but the population is growing at a fast 

pace. This generates a problem in the form of feeding the population and 

providing them with acceptable level of life which is not possible through 

traditional agricultural practices. 

3. Innovative products and services which make use of renewable and non 

renewable resources more efficiently, reduce environmental pollution are 

required. 

4. Creation of business capital for new and old business enterprises is a major 

problem. Biotechnology being a risky business, Venture capitalism is not a 

favorite practice in India. Many of the innovation do not succeed to come to the 

market just because of the lack of funds to commercialize them. 

5. Social concerns are also a big problem. The reception of biotech products by the 

public has been rather mixed with people accepting biopharmaceutical products 

more than transgenic crops. This can only be done away with an open and honest 

decision making with the public. 

6. A very important question which arises is of the availability of raw materials. 

Very substantial quantities of raw materials will be needed in order to establish 

biotechnology industry on a large scale, and the sources will have to be 

diversified. The raw materials of the biotechnology industry are principally 



sources of carbon (starch, sugars and in coming years possibly cellulose). The 

problem is especially important because these carbon–containing substances are 

obtained from agricultural activity. Being at the interface between agricultural 

activities and non–food industries utilizing agricultural products will not always 

be easy.  

7.  Technology transfer from the institutions to industries is an area where Indian 

scientific community still lags behind. The science and research communities will 

have to intensify their dialogue with society and industry in order to live up to 

their important responsibility of strengthening the capacity for innovation, 

creating jobs.  

8. Intellectual property rights are a big issue of concern in biotechnology. It is more 

difficult to apply clear and strict rules to define the patentability of life–based 

products or processes than to define the patentability of more conventional 

technological inventions. The patenting problems which arise in the area of 

genetic engineering, microorganisms need to be discussed both at the national and 

international level. 

9. Safety is another matter which draws attention. The problem is not confined to 

genetic engineering and microbiology; it also and particularly applies to industrial 

processes utilizing very large quantities of microorganisms. Some leading experts 

are sure that, above a certain scale, it will be practically impossible to guarantee 

absolutely no leakages of microorganisms during production itself or during the 

essential stages of molecule purification and recovery.  



10. While Indian industry is strong in product development and marketing, but we 

still lack in infrastructure to support R&D in areas like molecular modeling, 

protein engineering, drug designing and immunological studies. 

11. Creation of inter disciplinary centres of excellence with world class infrastructure 

12. Till year 2005, due to the process patent regime, innovative R&D was not done up 

to a good level but now to ensure quality and affordability to be globally 

competitive, India has to develop its own biotechnological and pharmaceutical 

products.  

13. A major to challenge to meet is to make the employment available both at the 

undergraduate level and the post graduate level. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Recommendations:  

1. A lesson which Germany learnt from USA and which India could follow is the 

origin of bio clusters. In Germany there are about ten bio cluster regions 

supported by both the Federal govt. and the State govt. Though in India some bio 

clusters are present like Bangalore, Hyderabad, Mumbai, Delhi etc. but no 

incentive to given to the regions by the central govt. and these regions could come 

up only because of favorable policies of the different state govt.  

2. Government should try to create a healthy competition among the states to 

promote bio clusters. Special incentives ad excellent infrastructure should be 

provided to the companies present in these regions.  

3. A large number of biotech parks equipped with facilities of research laboratories, 

multi- purpose pilot facility for manufacturing and product development and 

quality control and validation of technology are required to facilitate the young 

start ups by providing them with adequate infrastructure. 

4. To provide active support to capital intensive biotech industry, incubator funds, 

seed funds and various other incentives are needed to be provided either by 

promoting Venture capitalism or by setting up separate funding programs.  

5. Currently lending to agri-business by banks is categorized as Priority sector 

lending. The same can be achieved for the biotech firms by amending the policy 

guide lines of the RBI. 

6. Another way of generating money to fund biotech firm is by public funding. 

Though public would not investment in a new idea but if the product reaches to 

the clinical trial level, this can be achieved.  



7. One general problem, especially relevant to biotechnology at present, has to do 

with relations between universities, or academic institutions in the broad sense, 

and industry. A transfer of knowledge between universities and industry is 

essential. It must be promoted as effectively as possible through the dissemination 

of information, through personnel mobility, and through co–operation between 

university research, which is usually public, and industrial research and 

production, which are usually private.. This requires simple govt. policies, clear 

university rules regarding technology transfer and an agreement between the 

industry and institution involved.  

8. Creation of depositories of biological materials for agriculturally and medically 

important organisms, plasmids, cosmids etc and creation of large animal house 

facilities. It is also important to improve our knowledge of microbial physiology, 

especially for industrial applications. 

9. Safety matters need to be examined at international level, since otherwise they 

could lead to differences in legislation and practice and accordingly generate 

economic and industrial tension between countries. 

10.  Expert consensus indicates that the enrollment at the master and PhD level is 

adequate but the quality is not consistent. Some areas like IPR, regulatory issues 

and industrial training have received little attention. 

11. A model curriculum both at the undergraduate and postgraduate level needs to be 

formulated. This should be formulated after taking into consideration the present 

and future industry trends which needs to be revised regularly. To ensure a 



minimum level of education and training, an accreditation system need to be set 

up. 

12. Training questions are important for the development of bioindustry, since that 

calls for people trained in both science and technology. While people in science 

and industry need to be broadly and properly familiar with the overall problems, 

what is particularly important is that each specialist in science, technology and 

industry should be highly skilled in a given field — microbiology, genetics, 

molecular biology, chemical engineering or biochemical engineering. 

13. Creation of hands on industrial exposure to biotechnology students through an 

extended industry internship. 

14. To reduce the cost of manufacture of products, import duties on raw materials, 

key R&D equipments needs to be relaxed. This would make the Indian products 

more competitive in the global market. 

15. Another way of reducing he prices is by providing tax incentives or tax holiday to 

the industry for a limited time. 

16. There should be an easy access to information, regarding rules and regulations for 

trans- boundary movements of biologicals. 

17. To increase the public awareness to the biotech products, a network of govt. 

information agencies and NGOs should communicate in an honest way regarding 

the pros and cons of a new technology to the far and wide of the country. 
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Appendix 1 

SOME RECENT DEFINITIONS OF BIOTECHNOLOGY: 

1. IUPAC (International Unions of Pure and Applied Chemistry). 

The application of biochemistry, biology, microbiology and chemical engineering 

to industrial processes and products (including here the products in health care, 

energy and agriculture) and on the environment.  

2. European Federation of Biotechnology. 

The integrated use of biochemistry, microbiology and engineering sciences in 

order to achieve technological (industrial) application of the capabilities of 

microorganisms, cultured tissue cells, and parts thereof. 

3. Biotechnologie, Eine Studie über Forschung und Entwicklung, Dechema  

Biotechnology is concerned with the use of biological activities in the context of 

technical processes and industrial production. It involves the application of 

microbiology and biochemistry in conjunction with technical chemistry and 

process engineering.  

4. Biotechnology — Report of a Joint Working Party, UK. 

The application of biological organisms, systems, or processes to manufacturing 

and service industries. 

5. Biotechnology in Canada: Promises and Concerns. 

The application of biological organisms, systems, or processes to manufacturing 

or service industries. 

 

 



6. Biotechnology: A Development Plan for Canada. 

The utilization of a biological process, be it microbial, plant or animal cells, or 

their constituents, to provide goods and services. 

7. Biotechnology: a Dutch Perspective. 

The science of the production processes based on the action of microorganisms 

and their active components, and of production processes involving the use of 

cells and tissues from higher organisms (narrower definition). Medical 

technology, agriculture and traditional crop breeding are not generally regarded as 

biotechnology. 

8. Biotechnology for Australia. 

The devising, optimising and scaling–up of biochemical and cellular processes for 

the industrial production of useful compounds and related applications. This 

definition envisages biotechnology as embracing all aspects of processes of which 

the central and most characteristic feature is the involvement of biological 

catalysts. Plant agronomy falls outside this definition but plants provide the raw 

material for most biotechnological processes, so research in plant breeding and 

productivity is of direct importance. 

9. OTA Report – Impacts of Applied Genetics. 

The collection of industrial processes that involve the use of biological systems 

(in glossary). The use of living organisms or their components in industrial 

processes. 

 

 



Appendix 2: 

1. Pursuant to Article 91 a Basic Law, the Federal Government participates in 

fulfilling tasks of the Länder where such tasks are significant for the population as 

a whole and improvement of living conditions requires the Federal Government’s 

participation. Such “joint tasks” include construction and expansion of higher 

education institutions, including university clinics. 

2. Pursuant to Article 91 b Basic Law, the Federal Government and the Länder may 

work together, on the basis of agreements, in educational planning and in support 

of scientific research institutions and projects of supraregional importance. 

3. European Union Directive 2001/20/EC: It is concerned with 'the approximation 

of the laws, regulations and administrative provisions of the Member States 

relating to the implementation of Good Clinical Practice in the conduct of clinical 

trials on medicinal products for human use. The Directive was fully implemented 

on 1 May 2004.The main aim of the Directive is to simplify and harmonize the 

administrative provisions governing clinical trials by establishing a clear, 

transparent procedure and creating conditions conducive to the effective co-

ordination of such clinical trials in the European Community by the authorities 

concerned. This would facilitate the internal market in medicinal products while 

at the same time maintain appropriate levels of protection for public health. 

Overall, the Directive aims to provide an environment for conducting clinical 

research that protects participants without hampering the discovery of new 

essential medicines. 



4. Directive 90/220/EEC: The Directive deals with experimental releases of GMOs 

(deliberate releases for any other purpose than for placing on the market which 

are in principle limited to individual Member States) in its Part B and placing on 

the Community market of GMOs in its Part C. Before any of the (Part B and C) 

procedures leading to first-time consents is initiated, an environmental risk-

assessment based on common principles has to be carried out. Each Part 

comprises a standard procedure at the end of which the "lead" competent 

authority (i.e. the one having received a notification) gives its consent for the 

deliberate release or the placing on the market. 

5. Directive 79/112/EEC: This Directive concerns the labeling of foodstuffs to be 

delivered as such to the ultimate consumer and certain aspects relating to the 

presentation and advertising thereof. Without prejudice to the community 

provisions to be adopted in this field, this Directive shall apply also to foodstuffs 

intended for supply to restaurants, hospitals, canteens and other similar mass 

caterers, in so far as the Member States shall so decide.  

6. Regulation (EC) No 258/97: The Novel Food Regulation was enacted on 27 

January 1997 and came into force on 15 May 1997. Its principal objectives are: 

• to protect the functioning of the internal market within the Community; and 

• to protect public health. 

     Consistent with these objectives, the Novel Food Regulation establishes a              

     Community system for the pre-market approval of novel foods. This regulation  

     fixes a single cut-off date of 15 May 1997, after which novel foods require       

     approval based on a safety assessment before they can be placed on the market in  



      the Community. For foodstuffs that were on the market in some Member States   

      only before that date, the principle of mutual recognition applies, ensuring the  

      functioning of the internal market.  

7. Council Regulation (EC) 1139/98: It set out the particulars that it was mandatory 

to include on the labeling of foods and food ingredients obtained from genetically 

modified organisms (GMOs). 

8. EC Regulation 49/2000 amends EC Regulation 1139/98 on the labeling of foods 

and food ingredients containing GM Soya and maize by:  

• Extending the scope of the labeling requirements to include foods and 

food ingredients containing GM Soya and maize which are to be delivered 

as such to mass caterers.  

• Introducing a de minimis threshold of 1% for the adventitious 

contamination of soya and maize from non GM sources, below which 

labeling will not be required.  

            Making provision for the formulation at EC level of a negative list of food               

            ingredients, or foods comprising a single ingredient, which do not require   

            labeling, because they contain no novel DNA or protein resulting from genetic  

            modification of Soya or maize 

9. EC Regulation 50/2000: This regulation requires the labeling of foods and food 

ingredients that contain additives or flavorings which are, contain, or are 

produced from, genetically modified organisms (GMOs). The Regulation applies 

to foods which are intended for mass caterers and the final consumer.  



10. EC Regulations 49/2000 and 50/2000 have been made pursuant to the Food 

Labeling Directive (79/112/EEC), as amended. The Regulations are directly 

applicable in all Member States, so national legislation need only make 

appropriate provision for enforcement of the EC Regulations.  

11. Directive 93/584/EEC: The objective of this Directive is to approximate the laws, 

regulations and administrative provisions of the Member States and to protect 

human health and the environment:  

when carrying out the deliberate release of genetically modified organisms into the 

environment, 

 when placing on the market products containing, or consisting of, genetically 

modified organisms intended for subsequent deliberate release into the environment. 

 This Directive shall not apply to the carriage of genetically modified organisms        

by rail, road, inland waterway, sea or air. 

 

 

 

 

 

 

 

 

 

 



Appendix 3 

BIOTECHNOLOGY: ACCORDING TO INDUSTRIAL SECTORS 

Sector                                                                           Activities 

1. Chemicals:          organic (bulk)          ethanol, acetone, butanol 

                                                                        organic acids (citric, itaconic) 

 

                      organic (fine)          enzymes 

                                                      perfumeries 

                                                                        polymers (mainly polysaccharides)                                                                                                

 

           inorganic                metal beneficiation,                             

                                                                        bioaccumulation and leaching (Cu, U) 

 

2. Pharmaceuticals                                  antibiotics 

                                                                  diagnostic agents (enzymes, antibodies)    

                                                                  enzyme inhibitors 

                                                                        steroids 

                                                                        vaccines 

 

3. Energy                                                 ethanol (gasohol) 

                                                                         methane (biogas) 

                                                                         biomass 

 



4. Food                                                     dairy, fish and meat products 

                                                                          beverages (alcoholic, tea and coffee) 

                                                                          baker’s yeast 

                                                                          food additives (antioxidants, colours,                         

                                                                                                    flavours, stabilizers) 

                                                                          novel foods 

                                                                          mushroom production 

                                                                          amino acids, vitamins 

                                                                          starch products 

                                                                         glucose and high fructose syrups 

                                                                         functional modifications of proteins, pectins 

                                                                         toxin removal 

 

5. Agriculture                                           animal feedstuffs 

                                                                         veterinary vaccines 

                                                                         ensilage and composting processes 

                                                                         microbial pesticides 

                                                                         Rhizobium and other N–fixing bacterial                 

                                                                              Inoculants 

                                                                         mycorrhizal inoculants 

                                                                         plant cell and tissue culture (vegetative                        

                                                                             propagation,embryo production, genetic                      

                                                                             improvement) 



 

 

6. Service Industries                              water purification 

                                                                       effluent treatment 

                                                                       waste management 

  oil recovery 

  analytical tools 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 4 

 

7. Max Planck Institute for Biology Internet: http://www.bio.tuebingen.mpg.de 

8. Max Planck Institute of Developmental Biology Internet: 

http://www.eb.tuebingen.mpg.de 

9. Max Planck Institute of Immunobiology Internet: 

http://www.immunbio.mpg.de 

10. Max Planck Institute for Medical Research http://www.mpimf-

heidelberg.mpg.de 

11. Max Planck Institute of Cell Biology Internet: http://www.mpg.de 

12. Max Planck Institute of Biochemistry Internet: http://www.biochem.mpg.de 

13. Max Planck Institute of Neurobiology Internet: http://www.neuro.mpg.de 

14. Max Planck Institute for Molecular Genetics Internet: 

http://www.molgen.mpg.de 

15. Max Planck Institute for Infection Biology Internet: http://www.mpiib-

berlin.mpg.de 

16. Max Planck Institute of Molecular Plant Physiology Internet: 

http://www.mpimp-golm.mpg.de 

17. Max Planck Society Working Groups for Structural Molecular Biology at 

DESY  http://www.mpasmb-hamburg.mpg.de 

18. Max Planck Institute for Brain Research Internet: http://www.mpih-

frankfurt.mpg.de 



19. Max Planck Institute for Terrestrial Microbiology Internet: http://www.uni-

marburg-de/mpi/ 

20. Max Planck Institute for Physiological and Clinical Research, W. G. 

Kerckhoff Institutewww.kerckhoff.mpg.de/default.html 

21. Max Planck Institute for Biophysical Chemistry (Karl Friedrich Bonhoeffer 

Institute)www.mpibpc.mpg.de 

22. Max Planck Institute for Experimental Medicine Internet: 

http://www.mpiem.gwdg.de 

23. Max Planck Institute for Plant Breeding Research Internet: http://www.mpiz-

koeln.mpg.de 

24. Max Planck Institute of Molecular Cell Biology and Genetics Internet: 

http://www.mpi.cbg.de 

25. Max Planck Research Unit for Enzymology of Protein Folding Internet: 

http://www.enzyme-halle.mpg.de 

26. Fraunhofer Society (FhG) www.fraunhofer.de 

27. Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB 

Internet: http://www.igb.fraunhofer.de 

28. Fraunhofer Institute for Biomedical Engineering IBMT Internet: 

http://www.ibmt.fraunhofer.de 

29. Helmholtz Association of German Research Centres (HGF) 

http://www.helmholtz.de  

30. Research Centre Jülich (Jülich), 



31. German Cancer Research Center (DKFZ) Internet: http://www.dkfz-

heidelberg.de 

32. German Research Centre for Biotechnology (GBF) Internet: http://www.gbf.de 

33. Max Delbrück Centre for Molecular Medicine (MDC) Internet: 

http://www.mdc-berlin.de 

34. German Research Institute for Food Chemistry (DFA) Internet: 

http://www.dfa.leb.chemie.tu-muenchen.de 

35. Molecular Pharmacology Research Institute (FMP) Internet: http://www.fmp-

berlin.de 

36. DSMZ – German Collection of Microorganisms and Cell Cultures Internet: 

http://www.dsmz.de 

37. German Diabetes Research Institute, at Heinrich Heine Universtity, 

Düsseldorf (DDFI)  http.//www.ddfi.uni-duesseldorf.de 

38. Institute for Plant Biochemistry (IPB) Internet: http://www.ipb.uni-halle.de 

39. Institute for Plant Genetics and Crop Plant Research (IPK) Internet: 

http://www.ipk-gatersleben.de 

40. Institute for Molecular Biotechnology (IMB) Internet: http://www.imb-jena.de 

41. Robert Koch Institute (RKI) Internet: http://www.rki.de 

42. Paul Ehrlich Institute (PEI)  Internet: http://www.pei.de 

 

 

 

 

 



Appendix 5  

Science expenditure 

Science expenditure covers expenditure on research and development (R&D) as well as 

expenditure on academic teaching and education and other related scientific and 

technological activities. The latter include, for example, scientific and technical 

information services, data collections for general purposes, studies on the feasibility of 

technical projects (feasibility studies for research projects, however, form part of R&D), 

and development of a basis for decision-making in politics and industry. 

 

R&D expenditure 

Research and experimental development (R&D) comprise creative work undertaken on a 

systematic basis in order to increase the stock of knowledge, including knowledge of 

man, culture and society, and the use of this stock of knowledge to devise new 

applications (cf. Frascati Manual 1993, para. 57). Expenditure incurred in the context of 

this work is expenditure on research and development. 

 

Intramural R&D expenditure 

All expenditure on R&D performed within a country or within a certain sector of the 

economy or another reporting unit, whatever the source of funds. This does not include 

funds for R&D performed abroad or by international organisations (cf. Frascati Manual 

1993,  para. 335). 

 

 



Extramural R&D expenditure 

Expenditure on research and development performed abroad, within international 

organizations or outside a certain sector or other unit (reporting unit) of the economy (cf. 

Frascati Manual 1993, para. 333). 

 

Total R&D expenditure 

Total expenditure comprises the intramural and extramural R&D expenditure of a 

country, a sector or other unit (reporting unit) of the economy. 

 

Government expenditure on R&D 

All resources allocated to R&D by Federal and Länder (state) governments, regardless of 

the sector in which R&D is performed. 

 

R&D expenditure by the business enterprise sector 

Expenditure by business enterprises and institutions for co-operative industrial research 

and experimental development.  

 

 


