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Where the Grass is Always Greener:
An Industry Analysis of Biotechnology

What is Biotechnology?

In 1919 the Hungarian agricultural engineer, Karl Ereky, first introduced the term “biotechnology” to describe the application of technology to biology.  However, humans have used biological means to facilitate their environment and their technology for thousands of years.  (Nill)  The use of fermentation by the Sumerians to make beer, the use of crushed chrysanthemums as an insecticide by the Chinese, the introduction of crop rotation by the Greeks, and the selective breeding used by farmers for centuries are all examples of what we now call “biotechnology.” (NC Biotechnology Center)

Today, biotechnology is a term used to describe the manipulation of organisms on a cellular, molecular, and genetic level in a variety of scientific fields including genetics, biology, pharmaceuticals, health care, chemistry, agriculture, and in bio-computing.  Despite this diversity, health care and pharmaceuticals provide the most significant amount of revenues in the biotechnology industry in the United States.  A reflection of this impact is shown in the fact that most biotechnological firms are not distinguished by a delineation of their products, even those such as software or equipment, but by whether they fit into broader North American Industry Classification System (NAICS) terms relating to Research and Development in the Physical, Engineering, and Life Sciences (54171), or Pharmaceuticals and Medicine Manufacturing (3254).  (Cortright, 6-7)  


In the last few decades, the techniques developed for research within the biotech field has led to a myriad of new technologies and scientific discoveries.  As of 2003, mapping of the human genome has been mostly completed, and this project alone has generated several new disciplines.  The work on the genome project was an exercise in the study of genomics, and from this study of human genes “Proteomics” has emerged.  “Proteomics” is the identification, quantification, location and function of proteins that exist within a cell.  (“Principles of Biotechnology”)  The information generated by Human Genome Project also resulted in the development of “bioinformatics,” which is the application of information technology to hardware and software designed to store the enormous amounts of information gleaned from biotech research and development in databases available to the industry community. (Ross)  

These are not the only new technologies that have been inspired or influenced by biotechnology.  Other fields include “fluorescence technologies, robotics, miniaturization, and drug screening” (Gower) to name just a few.  Because of the cooperation between fields of study, not just in the scientific community, but in commercial and private disciplines as well, biotechnology is an industry that affects the technological advancement and economics of the industrialized nations on many levels and in many different fields.

U.S. Regional Markets

Within the United States, there are a number of geographical areas in which the biotech industry has shown growth and success.  These regions of growth, in which more than half of all research and development spending and applications for patents are located, surround the cities of Boston, New York, Philadelphia, Raleigh-Durham, San Diego, San Francisco, Seattle, and Washington/Baltimore.  (Cortright, 11)  However, there are other significant communities in the Midwest, Texas, the Southeast, and the Southwest as well.  (Biospace)  

The biotech community tends to center around larger, urban areas with strong academic communities.  This may be partly because the cost of research and development can run in the millions and may take years to show a profit, if it ever does.  Compared to the average of 25,000 projects engaged in a given year, only 5,000 patents may be generated.  In recent years, most small companies have been losing money in the biotech sector.  (Cortright, 9)

Each region of the country that hosts a significant biotech community has developed its own business culture and survival methods.  The most successful regions are those which are innovative in problem solving and which have found sources of funding for the extensive amounts of research and development of which this industry is mainly comprised.


In the area of Boston, companies partner together for licensing and patenting collaborations.  Biotech is a mature industry in the area, having been established there since the 1970’s, so it has developed enough products to market and develop in order to generate profit.  Because it is a mature area within the industry, it also tends to generate more opportunities for funding, which makes it a competitive marketplace.


In New York, smaller companies have found it beneficial to develop consortia between shared labs, resources, skilled workers, and management talent in order to survive in competition with larger companies.  Many companies have found alternative ways of funding through non-biotech applications in order to attract financing during the early stages of product development.  The community is close-knit through networking, which is advantageous for sharing resources, but which may not encourage sustainability on an entrepreneurial level.  The state of New York tends to favor the protection of intellectual property with regard to biotech patents, so this makes the area more favorable for product and stock investments.


Biotech companies in Philadelphia, tend to introduce the products developed locally on a national scale.  In Philadelphia, firms tend to operate on a distributed model of management in order to collaborate with talented people in other fields.  Research and development is often specialized to the point that larger pharmaceutical companies are sometimes known to allow use of certain patents which they have no intention to utilize or develop further.


The companies in the Raleigh-Durham area of North Carolina tend to be very innovative, taking a relatively commercial, non-academic approach to product development throughout all levels of production.  For example, larger companies can be known to converge into smaller startup companies in a pipeline effect.  The area also benefits from a skilled workforce and management talent.  The biotech industry in this area also has the advantage of several well-known local universities, which attract more funding for research and development through both governmental and private sectors.


San Diego consists significantly of companies that distribute intellectual capital and special services for its product development.  Basic research is not as prolific as the convergence of the medical device industry and biotech via the field of bioinformatics. (“Networks of Innovation,” 16-23)


San Francisco is known as a longstanding leader in the biotech industry, having roots going back to the late 1970’s and early 1980’s.  One of its leading companies, Genentech, was an early pioneer of the practice of sharing information and technology with the academic and commercial companies in the surrounding area.  The reason for this cooperative effort was due more to a need to delegate the massive amounts of information it was generating from cloning novel proteins, however, rather than from a need to survive a challenging economic climate or out of any sense of altruism.  In exchange for allowing research on these proteins, Genentech retained the right to pursue the next step to drug development if it should become viable.  This method of farming out information turned out to be very profitable for the company in the long run, and provided the impetus for the product pipeline process so widespread in the industry today.  (Gower)


As with many other regions, the Seattle biotech community is highly cooperative.  One unique difference to the firms in this area, however, is the tendency to consider data management and biostatistics in company performance.  This is necessitated by the backlog of discoveries and products in development versus available funding, forcing companies to prioritize.  Overhead is kept lower by outsourcing in order to remain as competitive as possible. (“Networks of Innovation,” 25)


The biotech companies in the Washington/Baltimore area have developed a rather symbiotic relationship between the Information Technology sectors.  Together they have tapped into federal funding resources, partially having to do with the Human Genome Project, giving rise to the emergence of bioinformatics as a strong new industry in the area.  The companies around the Washington D.C. and Maryland areas have a tendency to share talented members of the workforce and to share needed infrastructure.  Because so many new and complicated technologies and discoveries are being innovated, many firms in this area sell or market the products of their research to other laboratories rather than continue further research and development themselves.  There are also a large number of service and support companies operating successfully in this region.  (“Networks of Innovation,” 14)


Of the regions described, the leaders of the industry are Boston and San Francisco both in venture capital and in number of patents applied for.  The communities that challenge these leaders most closely are the Raleigh/Durham area, Seattle, and San Diego.  (Cortright, 20-22) 

Global Competitors


Although the United States is the leader in the field, there are other regional competitors in the Global Marketplace.  Canada presents the strongest competitor in North America, being the location of many large biotech companies.  In Europe, Great Britain remains the leading region for growth and development.  Of developing nations, India is the on the forefront of innovative technologies.


Canada is second only to the United States in number of biotech firms. (Pricewater)  Between the years of 1997-2001, growth tripled in the biotech industry representing a substantial boom that echoed the prosperity seen in the U.S.   Unfortunately, since 2001 the market has slowed as it has in the U.S. as well.  Nevertheless, in 2002, revenues reached $5 billion (CDN), and the value of its exports reached $1.7 billion.  As a result of these profits, Canadian biotech community employs a highly skilled, well-paid labor force.  (Strategis)  Areas of research and commercial industry in the field are primarily headed by healthcare and genomics, followed by agriculture and environmental biotechnology.  (Canadian Biotech News)


Great Britain is the location of the “Golden Research Triangle” which is comprised of the biotech industries found in Oxford, Cambridge, and London.  (Kohn)  The industry has been struggling for the last several years, however, due to the failure in bringing several highly visible drugs to patent or production.  Few investors feel compelled to invest in ventures that cannot necessarily produce profit.  Still, despite the lack of confidence, the industry has still grown.  In 1997, there were 38 companies dealing with biotech in the nation, which was still more than any other country in Europe at the time.  By 2003, there are 100 public and 1600 privately held companies in the UK.  This may be partly because the British biotech industry benefits greatly from the leniency of laws regarding stem cells research and genetically modified foods, despite public perceptions regarding the morals of these segments of the industry.  The consumer market remains skeptical, however, so investors are relatively cautious in relation to the activities of U.S. and Canadian firms.  (Biotechanalysis)


India represents the fastest-growing market among developing countries.  In 2001, there were 800 companies engaged in biotech sectors while only 15 were primarily concerned with biotech.  The development of several new drugs, vaccines, and innovations in bioinformatics has creating a wealth of opportunities for growth.  (Wallstein)  The greatest development to the Indian biotech industry has been the creation of the Department of Biotechnology by the Union Government.  The Indian Dept. of Biotechnology facilitates cooperative efforts between disciplines with the assistances of other departments such as Health, Environment, Agriculture, Commerce and Industry, and Science and Technology.  The Dept. of Biotechnology has also been responsible for coordinating international collaborations, which has spurred economic growth within the industry.  (Chemical Business)

Leading Biotech Companies

Amgen, Inc. is one of the largest biotech companies in the world.  Headquarterd in Los Angeles, it conducts business throughout the world in the areas of research, manufacturing, distribution, and sales of its products.  It was founded in 1980, and employs over 10,000 employees.  It’s main products are: Epogen, for the treatment of anemia; Aranesp, a drug used in oncology; Neupogen, a drug used to alleviate the side-effects of chemotherapy; Neulasta, a drug used to encourage the body’s production of white-blood cells and which is also helpful in treating the effects of chemotherapy; Enbrel, an anti-inflammatory used in the treatment of arthritis; and Kineret, another drug treatment used for arthritis.
http://www.amgen.com/index.html
Genentech, Inc. is one of the oldest and largest companies in the biotech industry and is located in San Francisco.  It has been in business for over 25 years, and holds the patents to 10 protein-based products and has 20 pipeline projects ongoing for use in researching and developing other biotherapeutic products in the areas of oncology, immunological disease, and vascular medicine.  
http://www.genentech.com
Bristol Myers Squibb manufactures such over-the-counter products as the baby formula Enfamil, and the pain-reliever Excedrin, however the “cholesterol reduction drug Pravachol, platelet inhibitor Plavix, and cancer drug Taxol are the company's best sellers.” (Hoover’s online)  Bristol Myers is a company founded in 1887, and later merged with Dr. Edward Robinson Squibb’s pharmaceutical practice.
 http://www.bms.com 

Pfizer, Inc. produces pharmaceuticals for the health care of both animals and humans.  Since its acquisition of its competitor, Pharmacia, it now holds the patents to 14 best-selling drugs in the categories for which they are marketed, including Celebrex, Zoloft, Benadryl, and Sudafed.  The company sells its products to over 150 countries. 
http://www.pfizer.com
The Human Genome Project is a 13 year project instituted by the U.S. Department of Energy and the National Institutes of Health.  Its purpose is to “identify all the approximate 30,000 genes in human DNA, determine the sequences of the 3 billion chemical base pairs that make up human DNA, store this information in databases, improve tools for data analysis, transfer related technologies to the private sector, and address the ethical, legal, and social issues (ELSI) that may arise from the project.” (“About the Human Genome Project”)  In conjunction with these goals, the technologies and databases produced by this effort is being shared with the U.S. private sector to encourage economic and technological development.

There are many lists by a number of business information companies describing the top biotech companies in the industry.  These representative companies were selected because they have each appeared on both Hoover’s Who’s Who Online (see Figure 1), Plunkett Research’s Top 20 Global Biotech and Pharmaceutical Companies, 2001 (Figure 2), and in Joseph Cortwright’s Signs of Life: The Growth of Biotechnology Centers in the U.S.   However, these companies have not necessarily been ranked among the top ten in any given category.  The Human Genome Project was included because it has generated so many pipeline projects and significant discoveries in the industry.

Significant trends


There are a lot of exciting and innovative trends occurring in the biotechnology industry, in a number of various fields.  The mapping of the human genome is practically complete, and as a result of this enormous undertaking, the fields of bioinformatics, Proteomics (the study of proteins), and genomics (the study of genes) have become the hottest new fields of research and development.  (Ross)  Other fields that have been affected by these disciplines are molecular electronics, florescent technologies, and nanotechnologies.  


In terms of business management, new models of operations have been necessitated in order to curb the effects of the current fall in stocks and funding on struggling companies.  Partnerships and collaborations within the biotech research community, between companies, and between disciplines have been cultivated.   Firms have been selling or “renting” less profitable product lines while maintaining rights to certain aspects of research, and venture capitalism has supplemented government funding as well as private funding.  


Because of legal and ethical issues regarding cloning and genetically manipulated food developments, and because of consumer perception of these technologies, most investors are avoiding these controversial (sometimes legally restricted) areas of research despite their popularity in the press.  Also, because of economic downturns, the biotech industry has been losing revenue in the last few years despite these significant breakthroughs.  (Dolbeck)
Industry Outlook


The years between 1998-2000 saw a boom in the biotech industry which, unfortunately was followed by dramatic fallouts in the years between 2001-2003.  (Shook)  According to Standard and Poor’s,  in 2002 alone there was a 25% drop in biotech stock.  Within the Young & Partners Biotechnology Stock Market, the drop was 35%.  (Jarvis)  And according to the Nasdaq Biotech index, the fall of stock prices was as much as 47% in 2002.  (Hess)  The AMEX Biotech index recorded a drop of stock prices of 41% during 2002.  (Shook)  The economic forecast has mixed indications, however.


Despite the difficulty in cultivating funding in an industry that may take years to return a profit, if any is to be made at all, and despite the reluctance to fund controversial technologies, there is still the possibility that the market might yet improve.


As new technologies such as bioinformatics emerge and indicate the possibility for commercial use in other sectors, funding from venture capital may be encouraged on the basis of these lines of development.  Also, as the population gets older, new drug therapies will be in demand to treat the increasing number of ill or infirm.  Larger companies, who are always seeking to obtain new patents on intellectual capital, will welcome this opportunity for funding.  (Shook)


In the UK, the British government has passed lenient laws regarding research using stem cells, and regarding genetically manipulated foods despite popular skepticism.  This was done to encourage research and development in the field of biotechnology and in order to stimulate the economy. (“Ripe for Discussion,” Economist)  In the U.S., the FDA has decided to make the drug appeal process faster and has planned to institute a “fast-track” program to facilitate the approval of needed drug therapies.  (Hoover)  On either side of the Atlantic, these governmental nudges may give the industry some of the impetus it needs to regain its profitability.
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Annotated Bibliography of Business Information Resources 
Pertaining to the Biotechnology Industry

Associations

American Society for Biochemistry and Molecular Biology.

9650 Rockville Pike

Bethesda, MD 20814

Telephone:  301-530-7147

Fax:  301-571-1824

Email: asbmb@asbmb.fase.org
Url:  http://www.faseb.org/asbmb
Contacts:  Mrs. Barbara A. Cook (Assistant Executive Officer)

    Mr. Charles C. Hencock (Executive Officer)

    Dr. Herbert Tabor (editor)

General Description:  The ASBMB promotes the extension and utilization of biochemistry and 

molecular biology.  It publishes the Journal of Biological Chemistry, and organizes

meetings and symposia.

BIOCOM

4510 Executive Drive

San Diego, CA 92121-3021

Telephone:  858-455-0300

Fax:  858-455-0022

Email:  asmith@biocom.org
URL:  http://www.biocom.org
Contacts:    Joe Panetta (President and Chief Executive Officer)


      R. Alan Smith (Directory of Public Policy)

General Description:  This is a regional association of life sciences representing companies engaged in biotechnology, biopharmaceuticals, medical devices and diagnostics, and bioagriculture.  Participates in public policy advocacy on the regional, state, and national levels.  The association holds networking events and educational programs for its members and industry.

Biotechnology Industry Organisation (BIO)

1625 K Street NW, Suite 1100

Washington, DC 20006

Telephone:  202-857-0244

Fax:  202-857-0237

Email:  info@bio.org
Url:  http://www.bio.org
Contacts:    Mr. Gordon Binder (Chairman)


      Mr. Carl B. Feldbaum (President)

General Description:  Represents over 725 biotechnology companies, academic institutions, and state biotechnology centers in 47 states and in more than 20 nations.  Members are involved in the research and development in the fields of healthcare, agriculture, and environmental biotech products.

National Centre for Biotechnology Information/ Information Resources Branch

8600 Rockville Pike

Building 38A, Room N-805

Bethesda, MD 20894

Telephone:  301-496-2475

Fax:  301-480-9241

Email:  info@mcbi.nlm.nih.gov
Url:  http://www.ncbi.nlm.nih.gov
General Description:  Builds and maintains databases in molecular biology and genetics.  It also   conducts research in computational biology, for software tools intended to analyze genomic data, and disseminates biomedical information.

National Institute of Standards and Technology

A903 Administration Building

Gaithersburg, MD 20899

Telephone:   301-975-3058

Fax:   301-926-1630

Email:  inquiries@nist.gov
Url:  http://www.nist.gov
Contact:   Mr. Michael Newman (Public Relations)

General Description:  A non-regulatory agency of the Commerce Department’s Technology Administration.  Promotes U.S. economic growth by working with the members of the biotech community to develop and apply technology, measurements, and standards.
Directories

Plunkett’s Biotech and Genetics Industry Analysis: The Only Comprehensive Guide to 
Biotech Companies and Trends.  Houston, TX : Plunkett Research, 2001.

This resource is designed for anyone looking for information regarding the biotech industry.  It contains a glossary of industry terms, an overview of the trends and technologies affecting the field, and a section with statistics reflecting the scope of the industry.  Contains a directory to government agencies and industry associations.  Also has a chapter on careers in biotech and genetics.  The final section of the resource has a listing of each of the B&G 400 company profiles.

Coombs, James.  The Biotechnology Directory 2001.  New York : Nature Publishing Group, 2001.

This item is a directory of commercial biotechnology companies, university, institutes and research organizations from countries all over the world.  Each listing includes a company profile including the address, telephone number, fax number, email address, url, and the name of an employee to contact.  The companies are described by activity or product application and a general description.  The listings are cross-referenced 

alphabetically by country, then by company name in the first section of the directory, and by activities in the second section.  A buyer’s directory is also included to allow the user to search for companies and organizations according to the product, equipment, or services they offer.  This directory provides a section citing “Sources of Information” which lists the associations, institutions, governmental entities, and regulatory resources used to compile the information.  Finally, a listing of grants pertaining to the field is offered with the contact information, general description, and application processes required for each entry.

National Biotech Register.  Wilmington, MA : Barry, Inc., 2003.  http://www.biotech-register.com/
The National Biotech Register is a directory of company names and addresses cross-referenced both alphabetically by name and by product listings.  The information provided includes the company’s url, if applicable, the address, telephone number, email address, and contact information in order to reach an employee of the company as needed.  This item is also available in a print addition which I did not examine.


Encyclopedias and Glossaries

Bains, William.  Biotechnology from A to Z.  New York : Oxford University Press, 1998.

Although this item was not examined in person, there are 26 pages of it illustrated on Amazon.com, and it was on the basis of this perusal that I base my description.  Biotechnology from A to Z is an encyclopedia of approximately 350 terms and concepts commonly used in the biotech industry.  The author’s explanations are thorough without being difficult to read, and illustrations are often used to supplement the text.  Entries are sorted in alphabetical order and cross-referenced with an index.

Coombs, James.  Dictionary of Biotechnology.  New York : Stockton Press, 1992.  

This item is a scientific dictionary of terms, concepts and chemical substances.  Some of the meanings are illustrated with equations and chemical structures.  It is more technically oriented than the other dictionaries cited in this bibliography, and therefore may be more suitable for researchers than for those wanting to find more general information.

Leuenberger, Hans Georg.  A Multilingual Glossary of Biotechnical Terms.  New York : Verlag Helvetica Chimica Acta, 1995.


Leuenberger has written a glossary of terms intended to facilitate communication and understanding within a range of fields and in a variety of languages.  Fields represented are: molecular biology, microbiology, biochemistry, chemistry, and engineering.  Languages represented are: English, French, German, Japanese, Portuguese, Russian, and Spanish.

Murry, Thomas H.  Encyclopedia of Ethical, Legal, and Policy Issues in Biotechnology..  New York : Wiley, 2000.


A two-volume work that contains a series of in-depth essays cited with biographical references by experts in the biotech community.  Addresses important issues affecting and affected by the development of the industry such as animal and human research, cloning, regulations, and right to privacy laws.

Nill, Kimball R. Glossary of Biotechnology terms.  Lancaster, PA : Technomic Publishing, 1998.


A dictionary of terms and concepts in biochemistry and molecular biology written for members of the biotech community who do not necessarily have a degree in biology or chemical sciences.  This glossary is intended to give the reader a broader understanding of the terms used in the field, so the definitions are short and relatively easy to understand.  Also available online:  http://biotechterms.org/

Government Information

Human Genome Project Information.  Human Genome Program of the U.S. Department of Energy.  http://www.ornl.gov/TechResources/Human_Genome/home.html

The website for the Human Genome Project contains a portal to a vast array of information regarding the project and the pipeline disciplines affected by it.  Publications written in coordination with the project can be found here, as well as links to news, topical issues, research, funding opportunities, educational resources, upcoming events, and contact information.  

National Center for Biotechnology Information.  National Center for Biotechnology 

Information; U.S. National Library of Medicine.  http://www.ncbi.nlm.nih.gov/  

April 3, 2003

NCBI was created in 1988 as a division of the National Library of Medicine in order to apply the science of information technology to the increasing volume of biotechnical information being created.  It creates and maintains free-access databases as well as analysis tools used in research.  Among the databases and tools available through NCBI and linked on its website are PubMed, an archive of Life Sciences journals, and Entrez, a search tool used to retrieve information from a number of linked databases.

Science.gov.   First.Gov for Science. http://www.science.gov
Online search engine linked to databases containing government publications, government agencies, and research and development results.  Also contains a link to the subject category of “Biotechnology,” http://www.science.gov/browse/w_113C.htm,

However, while the contents in that particular category are helpful, it is not an extensive or representative list of information available.  

Grants and Funding
Grants and Funding Opportunities.  National Institutes of Health; U.S. Department of Health 

and Human Services.  http://grants1.nih.gov/grants/funding/funding.htm  April 24, 2003
This pathfinder compiled by the NIH lists funding opportunities through grants, contracts, training opportunities, and projects.  

Not-for-Profit and Commercial Research Funders.  University of Illinois at Chicago.  

http://www.uic.edu/depts/ovcr/ors/private.html  (April 28, 2003)

Provided by the Office of Research Services, this is a website containing an annotated list of companies, foundations and institutions through which grants and contracts may be available for research and development.

Indexes and Databases

LexisNexis: Academic Search Forms, Biotechnology News.  Available through the UNC 

Online Catalogs.  http://eresources.lib.unc.edu/eid/
LexisNexis is a well-known, powerful index and database used by a many professionals in a variety of disciplines for its comprehensive content.  The sources used for the Biotechnology News Search Form are the American Journal of Bioethics, Biotech Business, the Biotech Equipment Update, Biotech Financial Reports, Business Wire, Drug Discovery and Development, Genomics and Proteomics, the PR Newswire, and Worldwide Biotech.

Science Citation Index Expanded.  Available through the UNC Online Catalogs.  

http://eresources.lib.unc.edu/eid/
This index is a database of over 5,300 journals spanning 164 scientific disciplines that

include fields such as biology, biochemistry, biotechnology, computer science, medicine, and agriculture, to name a few.  I have made no searches on this database, so this resource is unexamined.

Monographs

Archarya, Rohini.  The Emergence and Growth of Biotechnological Experiences in Industrialized and Developing Countries.  Cheltenham, UK : Edward Elgar, 1999.


Archarya examines and contrasts the development of the biotech industry in both industrial and developing countries.  The author also noted differences in both philosophies concerning use, for and against, and differences in technologies.  Also compared are the relationship between the biotech industry and environmental resources.  The ecological debate is put into the framework of the overall differences within the relative technologies, in terms of how to maintain access to biotechnologies while preserving natural resources.  Concludes that the emergence and growth of modern biotechnologies in different research and development environments are affected by whether it exists in an industrialized or developing economy.

Gaisford, James D.  The Economics of Biotechnology.  Cheltenham, UK : Edward Elgar, 2001.


There are many issues affecting the profitability of the biotech industry today, and in this book, Gaisford sketches out a few of the most pertinent.  He defines what biotech is, gives a brief history, and predicts its potential benefits while acknowledging possible risk to both human health and the environment as well.  The effects of change brought by new technology on both individuals and society are also discussed.  Gaisford addresses the implications of intellectual property and intellectual capital within biological research.  He tackles consumer concerns and their origins in terms of ethical and religious attitudes, as well as safety concerns, and discusses how these perceptions affect regulation.  

Knoppers, Bartha.  Biotechnology and the Consumer: A Research Project Sponsored by the Office of Consumer Affairs of Industry Canada.  Norwell, MA : Kluwer, 1998.


This is a series of essays written by various authors on topics of interest in the biotech industry.  Topics include: consumers’ risk perceptions, the market for credible information in biotechnology, ethical and social issues, commercialization of human genetics, comparison of international policies, consumer product labeling, the dissemination of research information to consumers, marketing and advertising used as information, media perspectives, federal regulations, innovations, industry performance, and controversies regarding the funding of research.

Sapienza, Alice M.  Leading Biotechnology Alliances Right from the Start.  New York : Wiley, 2001.


Given the current trend toward collaborations and partnerships in the biotech community, this item gives insightful and necessary instruction on the best way to incorporate the relative business cultures, organizational structures, and personnel into research alliances.  According to the author, these alliances are vital within the industry and often result in innovations and technological breakthroughs.  Includes strategies, perspectives, and advice for large and small companies attempting to work together.

Senkes, Jacqueline.  Biotechnology and Competitive Advantage: Europe’s Firms and the U.S. Challenge.  Cheltenham, UK : Edward Elgar, 1998.


Senkes examines the European biotech industry, including regulation issues, management, risk perception, the relationship to its pharmaceutical industry, European ability to compete versus the relative lack of commercialization of research and development in the U.S.  Contrasts scientific and commercial development to the process as it occurs in the U.S.  Although the nature of the biotech economy has changed to embrace more commercial interests in the U.S. during the last several years, this item is useful as an insight into the European biotech business culture.

Sterckx, Sigrid.  Biotechnology, Patent, and Morality.  Burlington, VT : Ashgate, 2000.


Several of the arguments regarding the justification of patents are discussed from both pro and con perspectives in this collection of essays and speeches published by the international workshop indicated by the title of this volume in 1996.  Both U.S. and European points of view on the matter are described in terms of the ethical, social, and cultural aspects of the debate.  Scientific and economic ramifications are also explored.

News and Industry Information Resources

BioSpace.  San Francisco, CA : Biospace.  http://biospace.com/  (April 28, 2003)


BioSpace is an information service that specializes in the Life Sciences.  Its homepage is a source of current industry information, regional and national marketplace news, investor reports, company news, and career information.

BioResearch Online: A Vertmarketplace for Industry Professionals.  Vertmarkets, Inc. 

http://www.bioresearchonline.com/  (April 28, 2003)  

Vertmarkets is an online company that facilitates the buy and sale of industry-specific products and services to biotech community. Its website, BioResearch Online, provides free industry publications, marketplace news and reports, access to job services, and discussion forums. 

BioWorld Online: The Worldwide Biotechnology News and Information Source.  Thomson 

BioWorld.  http://bioworld.com/  (April 28, 2003)

BioWorld Online is a subscription service designed to meet the information needs of the biotech community, however it also contains some free access to the articles in its publication, “BioWorld Today.”    Some of the publications that may be accessed with a subscription include: “BioWorld International,” “State of the Industry Report,” “BioScan Directory,” and “BioWorld Financial Watch.”  With a subscription, users may access financial news, career opportunities, stock information and company profiles as well.

Periodicals 

BioTechniques.  Westborough, MA : Eaton Publishing.


BioTechniques provides a forum for articles regarding innovative research techniques, laboratory methods, and related technical tools.  Submissions are peer reviewed before publication.

Inside Life Science.  scitari information consultants [sic].   http://www.inside-lifescience.info/

Inside Life Science is an online magazine provided as a free business information service by scitari information consultants.  Scitari is an information service provider for the Life Science industry.  Among the many topics covered are: latest news, trends, upcoming events, book reviews, and marketplace information.

The Journal of BioLaw and Business.  Journal of BioLaw & Business.


This publication is intended to supply expert advice and insight regarding biotech law and business issues.  Articles may address such topics as intellectual property, regulations, partnering, liabilities, due diligences, as well as other matters.  Available both in print an online through a subscription: http://www.biolawbusiness.com
Journal of Biotechnology.  Elsevier Science.


The Journal of Biotechnology publishes articles in the areas of molecular biology, physiology, biochemistry, biochemical engineering, and bioprocess engineering, and the computer application of new software in any of these fields.

Journal of Commercial Biotechnology.  Henry Stewart Publications.


This journal provides articles regarding the latest trends in the biotech business.  The topics of financing, bioethics, intellectual property, management, public relations, industry innovations, the transfer of technologies, and corporate strategies are among the many issues covered by this publication.

Signals: the Online Magazine of Biotechnology Industry Analysis.  Recombinant Capital.  http://www.signalsmag.com/

An online magazine intended for the members of the biotech community, Signals contains articles on current trends of interest in the fields of research, biotechnology, medical devices, and pharmaceuticals.

Trends in Biotechnology.  Elsevier Science.


Appealing to researchers, scientists, and engineers in a variety of disciplines, this publication is a highly regarded journal consisting of informative articles on many biotech technologies.  It is intended to facilitate the application of research to practical uses.

Portals

123Genomics.  123Genomics. 2002.  http://123genomics.homestead.com

The authors of this portal have grouped hundreds of links to resources about bioinformatics and genomics into 18 categories that range a broad array of topics, from Sequence Databases, Journals and Publications, Organizations and Associations, 

Molecular Pathways, and Meetings and Events, just to name a few.  The majority of the links work, and while the user may have to browse to find desired information, there is a huge amount of quality information at this site.

BioScorpio.  BioScorpio. March 21, 2003  http://bioscorpio.com

BioScorpio has so many links to so many different types of information; it may be hard for a user to know where to start searching first.  Access to company portfolios, research & development pipeline information, databases, and open-end intelligence information are some of the types of information linked here.

Biotechnology Information Directory Section: The World Wide Web Virtual Library.  Cato Research.  http://cato.com/biotech/   (April 29, 2003)


Cato Research is a contract research and development organization that offers the Biotechnology Information Directory Section website as a free public service.  This portal offers access to over 1500 companies, institutes, universities, government agencies, and other sources of information.  Links to online publications, laboratory products and supplies, software, and databases are also provided.

Statistics

American Statistics Index.  Washington : Congressional Information Service, 2001.

Researchers may find articles with statistics on such issues as patents, agriculture, research and education, and technology.  Each annual index cites references to the articles published within the year by U.S. governmental publications as well as international organizations.  To find information on the biotech industry, consult the subject, “biotechnology.”

Statistical Reference Index.  Washington : Congressional Information Service, 2000.

Researchers may find articles with statistics on a variety of subjects, such as agriculture, market value of new technologies, biotech industry production, economic impact, revenues, taxes, employment, financial performance, and venture capital investments.  Each annual index cites references to the articles published within the year by sources other than U.S. government publications.  To find information on the biotech industry, consult the subject, “biotechnology.”

Standard & Poor’s Industry Surveys : Biotechnology.  New York : Standard & Poor’s, 2002.

Standard & Poor’s provides industry information regarding revenues, recent product approvals, research and development, and new research techniques, as well as many other subjects.  It also pulls together industry ratios and statistics, regulatory information, and current trends to provide an overall profile of the biotech industry.  The report includes a glossary of terms used within the article, and provides a bibliography of references to periodicals, books, trade associations, government agencies, and online resources.  The top biotech companies and companies with biotech operations are then examined in a “Comparative Company Analysis,” which uses tables to illustrate activities in such topics as: operating revenue, return on assets, return on equity, debt, share earnings, share prices, and dividend payout rates.

Subjective Impressions

I feel this was an extremely useful assignment for this class, if only because it reminded me strongly of all the types of searches and digging one is required to do to produce a competent work of research.  This was also a very difficult assignment for me.  However, I don’t believe that is as much a reflection on the assignment itself as it is on the series of difficulties and a time for healing and personal growth I had to face within myself.  After I failed to make all the deadlines for this project, and there was nothing left to gain or lose by completing this assignment, I decided I had to finish it.  Not to prove that I could do it in order to complete the course, because that was no longer possible; I had to do it to prove to myself that I still had the determination and the will to follow through on something that I had started.  That sounds fairly easy when you say it out loud, but it’s extremely difficult when you don’t know if you have what it takes.  

Now, I know I can follow through.  Knowing this, I will take the steps I can to try to make up for the grades and the time I have lost.  I suppose the bottom line is similar to something you told me on the phone about your own experiences.  There comes a time when you have to get up, brush yourself off, and get back to doing what you ought to do.  I honestly don’t think I was strong enough before I had to face this assignment.  And man, this was a tough assignment to have to face.  Not that it was difficult finding information; there was almost too much information out there.  But there was so much to sort through, keep or discard.  I hope, when you read this report, you will find that I did learn a lot from your course, because looking back, I know I did.

Well, there are my most subjective impressions.  Now, for a few words that pertain specifically to this assignment, and not to the difficulty I had surrounding it.  

*****

One of the most difficult aspects of this assignment was the fact that I often didn’t know how to categorize many of the online resources.  I had to constantly scratch my head and wonder, “is this a portal? or an index? would this be considered research information or industry information?”  All too often, the answers to all of those questions would be, “yes.”  However, I decided to make my judgments based on whether the resource offered links or articles, and whether the information found within the resource provided, quantitatively or qualitatively, more of one kind of information than another.  Also, I did describe a few subscription resources, but I have to admit that I favored those that allowed free access just on principle.

There was no possible way I could reference all the information resources in my industry in this report.  There is just too much information out there, which isn’t surprising given the nature of the field.  So I ended up deciding to narrow my choices by mostly choosing resources that referenced “biotechnology” in a general sense, rather than chasing after specific geographical regions of industry growth, or specific disciplines such as genomics or bioinformatics.

Regarding my choices for government documents, I decided against relying on print information in that area because most of the information I wanted to cover in that area had already been broached by other resources, like Plunkett’s Almanac, among others.  Also, since more and more government information is being published only electronically these days, I felt that more current information would be found online.  That is why all of the government resources I cited are online resources.

One final comment:  Early in the semester, you told the class that we would all benefit from looking through the resources we were using in our exercises with our industry in mind.  This was, I’m sure you already know, a really great suggestion.  Having done this with my own assignments, even though I didn’t finish all of them, I ended up finding that I had a number of great places to start.  This is the kind of project that requires a lot of weeding and culling, so telling the class to get an early start in this manner was doing everyone a favor. 

I hope everyone else took it!

Hoover’s Who's Who
	Biotechnology Companies
Ranked By Sales

	1.   Amgen
	

	2.   Genentech
	

	3.   Applera
	

	4.   Genzyme
	

	5.   Serono
	

	6.   Chiron
	

	7.   Biogen
	

	8.   Immunex
	

	9.   Amersham Biosciences
	

	10. Invitrogen
	


Hoover.com:  http://www.hoovers.com/industry/snapshot/0,2204,9,00.html
Figure 1.

	Top 20 Global Biotech and Pharmaceutical Companies, 2001

	Based on 2001 Sales, US$ Thousands

	Rank
	Company Name
	2001 Sales
(US$ 000)

	1
	Merck & Co., Inc.
	$47,716,000

	2
	Johnson & Johnson
	$33,004,000

	3
	Pfizer, Inc.
	$32,259,000

	4
	Bristol Myers Squibb
	$19,423,000

	5
	Novartis AG
	$19,070,000

	6
	Astrazeneca plc
	$16,480,000

	7
	Abbott Laboratories
	$16,285,000

	8
	Wyeth
	$14,128,000

	9
	Akzo Nobel NV
	$12,576,000

	10
	Eli Lilly & Co.
	$11,542,000

	11
	Schering-Plough Corp.
	$9,802,000

	12
	Baxter International, Inc.
	$7,663,000

	13
	Syngenta AG
	$6,323,000

	14
	Monsanto Co.
	$5,462,000

	15
	Amgen, Inc.
	$3,763,000

	16
	Novo-Nordisk AG
	$2,839,000

	17
	Amersham plc
	$2,206,400

	18
	Genentech, Inc.
	$2,081,700

	19
	Teva Pharmaceutical Industries
	$2,077,400

	20
	Allergan, Inc.
	$1,745,500

	
Source: Plunkett Research, Ltd.  http://www.plunkettresearch.com/health/biotech_statistics_3.htm
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