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  ABSTRACT   The biotechnology industry has historically had a strong focus on innovation 
and research. As the industry has matured, companies have become intensely focused on 
commercialising their products. This study assesses the current functional composition of the 
pharmaceutical and biotechnology workforce, and compares differences in workforce needs 
among companies of different sizes, ages and product commercialisation maturities. Sample 
sets of the largest pharmaceutical and biotechnology companies were selected, as were a set 
of smaller and younger companies. Job openings posted on the websites of these companies 
were categorised. Five functional categories of job openings were created  –  Laboratory, 
Manufacturing, General  &  Administrative, Regulatory / Clinical Affairs and Sales / Marketing  –  
and each open position was placed into one of these fi ve categories. Companies with products 
on the market had an average of 17 per cent of job openings in the laboratory category, 
and 83 per cent of openings in the remaining non-laboratory categories. Smaller companies 
without products on the market had a higher percentage of jobs categorised as laboratory. 
This study identifi es the need for individuals with a blend of science and business skills, and 
makes clear the importance of educating scientifi cally trained individuals for scientifi cally 
oriented, but non-laboratory positions.  
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 INTRODUCTION  

 Pharmaceutical discovery and 
development process 
 Pharmaceutical and biopharmaceutical 
companies aim to create new medicines that 
cure diseases, alleviate symptoms and prolong 
life expectancy. The discovery, development 
and commercialisation of new medicines are 
long, risky and interdisciplinary processes that 
require teamwork among individuals with 
a wide range of scientifi c and business skills 
and knowledge. 

 In 2007, an estimated US $ 58.8bn was 
spent by pharmaceutical and biotechnology 
companies on pharmaceutical research and 
development activities, from early drug 
discovery to global regulatory approvals.  1   
The pharmaceutical research and development 
processes can be divided into two basic stages  –  
drug discovery and drug development (see 
 Figure 1 ). These stages are demarcated by 
entry into clinical trials, with drug discovery 
occurring prior to the initiation of clinical 
trials. Current analyses have estimated that an 
average of 10 – 15 years is required for the 
discovery and development of a successful 
new pharmaceutical product.  1,2   

 Pharmaceutical discovery and development 
processes generally involve large and 

interdisciplinary project teams. In the earliest 
stages of drug discovery (ie target 
identifi cation, validation, screen development 
and screening), research is generally 
biologically oriented and primarily laboratory 
based. Subsequently, chemistry expertise 
becomes critical for pharmaceutical discovery, 
while biotechnology and bioengineering 
expertise become important for the discovery 
and validation of biological products, such as 
protein therapeutics or vaccines. For both the 
discovery of pharmaceutical and biological 
products, molecule characterisation requires 
laboratory testing of molecules for their 
pharmacological properties to predict their 
effi cacy in humans. As clinical trials begin, 
expertise in biostatistics, clinical trials design, 
bioethics and regulatory affairs are required. 
Throughout these multiyear efforts, legal 
experts protect discoveries with patents, 
market analysts assess the changing 
marketplace of product offerings and clinical 
needs, and fi nancial and business specialists 
raise funds to pay for the research. The 
products themselves require scientifi c and 
technical knowledge to understand their use, 
so that even the salesforce must have a strong 
scientifi c background. Thus, many members 
of the teams involved in all aspects of the 
pharmaceutical discovery, development and 

  Figure 1  :        Drug discovery and development timeline. The estimated timing of a successful 
pharmaceutical product through the discovery and development process. The  ‘ IND ’  is the Investigational 
new drug application required by the US Food and Drug Administration (FDA) prior to initiation of 
clinical trials.  ‘ Ph I ’ ,  ‘ Ph II ’  and  ‘ Ph III ’  are the three phases of clinical trials necessary prior to submission 
of the NDA.  
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their FIPCO approach to building a company 
was emulated by others in the biotechnology 
industry, with some successes and many 
failures.  7   Failures led to eventual investor 
impatience, and an increasing investor focus 
on companies with advanced product 
pipelines.  8,9   Many recently founded companies 
have foregone discovery of their own 
products, instead aiming to only undertake 
later stages of drug development and 
commercialisation through partnering or 
in-licensing of others ’  discoveries. This 
 ‘ Development-only ’  business model aims to 
obtain profi tability for investors on a shorter 
timeline than required by a FIPCO model. 

 Many companies founded in the 1980s and 
1990s, which did adopt the FIPCO model, 
are just now beginning to bring new products 
into the marketplace. With this change in the 
biotechnology industry, due to both the 
maturation of companies and the adoption of 
the new  ‘ development only ’  business model, 
opportunities are emerging for employees 
with diverse business and scientifi c skills. To 
fi ll these opportunities, biotechnology 
companies often recruit experienced 
pharmaceutical industry professionals. 

 The US biopharmaceutical and 
pharmaceutical companies are estimated to 
employ over 300,000 individuals,  10,11   with 
employment of over 1.2 million in the more 
broadly defi ned bioscience industry, which 
includes medical devices, diagnostics, medical 
laboratories and agricultural feed and 
chemicals. Similarly, the UK employs an 
estimated 55,000 people in the bioscience 
sector.  12   Training of individuals with the 
appropriate skills for this industry is an 
important role of the educational system, 
primarily of higher education.   

 Effect of the biotechnology industry 
maturation on education of students 
in the US 
 The commercial success of biotechnology 
companies such as Amgen and Genentech, 
and the high profi le of the Human Genome 
Project,  13   undoubtedly have contributed to 

commercialisation processes possess scientifi c 
knowledge coupled with other business skills 
needed for their specifi c functions. 

 The purpose of this study was to 
understand the functional composition of the 
current workforce in biotechnology and 
pharmaceutical companies.   

 History and maturation of the 
pharmaceutical and biotechnology 
industries 
 Most of the existing global pharmaceutical 
companies trace their origins to the chemical 
industry, and the need for new antibiotics that 
resulted from the two world wars in the fi rst 
half of the 20th century. Over the past 50 
years, the pharmaceutical industry has matured 
and consolidated, and is now dominated by 
very large, global companies with products in 
multiple therapeutic areas and annual revenues 
in the billions of US $ . 

 The origin of the biotechnology industry 
began with academia ’ s discoveries of methods 
to manipulate DNA molecules, and the 
founding of companies based on applications 
of those technologies. Genentech was founded 
in 1976 and Amgen in 1980.  3,4   Both of these 
companies successfully used breakthroughs in 
molecular biology to produce a new type of 
pharmaceutical product  –  expressed human 
proteins. In 1985, Genentech independently 
marketed its fi rst product, human recombinant 
growth hormone. This product brought the 
company sales of  $ 43.6m in 1986.  5   Amgen, in 
1989, marketed its fi rst product, Epogen, that 
had sales of  $ 140m by 1990.  6   Over the span 
of almost 30 years, both Genentech and 
Amgen created tremendously successful 
companies. By 2007, Amgen revenues were 
 $ 14.3bn, while Genentech revenues were 
 $ 11.7bn. 

 Amgen and Genentech have led the 
industry with  ‘ FIPCO ’  (fully integrated 
pharmaceutical company) business models, 
undertaking all of the steps in the discovery, 
development, manufacturing and 
commercialisation of their new drug products. 
With the rise of these dominant companies, 
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the large increase in the number of 
undergraduate and graduate students seeking 
education in the life sciences over the past 20 
years. Over the period from 1984 to 2004, 
students in US colleges and universities 
prepared themselves academically to take 
advantage of the growth in the pharmaceutical 
and biotechnology industries. The number of 
students obtaining bachelor ’ s degrees in 
biological sciences over this period increased 
61 per cent (compared with a 43 per cent 
overall increase in bachelor ’ s degrees granted 
in any fi eld), while doctoral degrees in the 
biological sciences increased 53 per cent 
(compared with a 34 per cent increase in 
doctoral degrees granted in all fi elds, see 
 Table 1 ).  14   

 Despite the additional graduate and 
undergraduate life science degrees awarded, 
identifying appropriate employees for positions 
in the biotechnology and pharmaceutical 
companies is challenging. Individuals trained 
in biological and chemical sciences, who are 
also skilled in regulatory affairs, project 
management, marketing, quality assurance and 
quality control, were identifi ed as hard to fi nd 
in a survey of pharmaceutical and 
biotechnology companies in the UK  12,15,16   
and noted by senior staff at the US Food and 
Drug Administration (FDA).  17   The US 
National Research Council has urged 
universities to revise their graduate training to 
include new professional master ’ s programmes 
in science and technology.  18     

 This study 
 In the summer of 2007, job openings listed 
on corporate websites of a sample of large and 
small US biotechnology and pharmaceutical 
companies were captured and catalogued. 
Open positions in these selected companies 
were categorised using broadly defi ned 
functional categories. By identifying the types 
of available positions in the corporate 
workforce, this study aimed to estimate the 
need for individuals with different types of 
training in the pharmaceutical and 
biotechnology industries. The study estimated 
the need for different types of individuals in 
companies at different stages of product 
commercialisation as well. Within the limits 
of the study, the impact of the maturing 
biotechnology industry on the need for 
training individuals with interdisciplinary skills 
was assessed.    

 METHODS  

 Selection of large biotechnology and 
pharmaceutical companies 
 The top fi ve pharmaceutical companies and 
top four biotechnology companies, selected 
by 2004 revenues, were identifi ed. These 
companies are shown in  Tables 2 and 3 . As 
open positions were identifi ed through each 
company ’ s website, these companies provided 
3,790 job openings, a suffi cient number of 
job openings from which to reasonably draw 
conclusions.   

  Table 1 :      Degrees awarded in the US, 1984 – 2004  a   

    Year     BS total    % change from 
1984  

   MS total    % change from 
1984  

  Doctorate total    % change from 
1984  

    Biological sciences degrees by degree level 1984 – 2004 USA  
   1984  39,639   —   5,440    —    3,880    —   
   1991  40,351  1.8  4,806  13.2  4,649  19.8 
   2004  63,892  61.2  7,556  38.9  5,937  53.0 
                
    Degrees awarded in all fi elds, 1984 – 2004 USA  
   1984  986,345   —   285,462    —    31,336    —   
   1991  1,107,997  12.3  338,498  18.6  37,395  19.3 
   2004  1,407,009  42.6  555,537  94.6  42,074  34.3 

   a      Data from Tables 28 and 2 in National Science Foundation  14     
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 Class (2): No products in clinical trials, 
and approved products in the market 
(no clinical pipeline  –  marketed products). 
 Class (3): Products in clinical trials, but 
no approved products in the market 
(clinical pipeline  –  no marketed products). 
 Class (4): No products in clinical trials, 
and no approved products in the market 
(no clinical pipeline  –  no marketed 
products).   

 These small biotechnology and pharmaceutical 
companies, classifi ed by stage of maturity and 
developmental pipeline, are shown in  Table 4 . 

 These small companies were believed to be 
both younger and smaller than the large 
pharmaceutical and biotechnology companies 
previously selected. To test this, in March 
2008, a sample of the small companies ( n     =    37) 
was used to estimate the age of the companies 
in this group. In order to fi nd a company ’ s 
age, a founding year was obtained through 
each company ’ s website. When, however, 
that information was not readily available, a 
Google search of old press releases usually 
provided the founding year. Once the 
founding year was obtained, the number of 
years the company has been in business was 
deduced by taking the founding year and 
subtracting it from the year 2008. Once the 
ages had been recorded, the mean and median 
ages of companies within each small company 
type were calculated.  Table 5  portrays the 
mean and median ages of companies from 
each small company class.   

 Creating company job opening 
database 
 Each selected company website was accessed 
between 12th July and 14th July, 2007 (for 
large pharmaceutical and biotech companies) 
or in November 2007 (for small biotech 
companies), and positions advertised in the 
corporate website were captured 
electronically. When possible, the jobs were 
fi ltered to capture only full-time and 
US-based jobs. Each job opportunity was 
manually categorised using the fi ve categories 

•

•

•

 Selection of small biotechnology and 
pharmaceutical companies 
 Smaller, younger biotechnology and 
pharmaceutical companies were also selected. 
Companies within the portfolios of well-
known life science venture capital fi rms were 
selected to represent young biotechnology 
companies at a variety of maturity stages. The 
venture capital fi rms were Atlas Ventures, 
Kleiner-Perkins, Prospect Ventures, MPM 
Capital and Schroder Venture Life Sciences. 

 The websites of these fi ve venture capital 
fi rms were accessed in November 2007, and 
all biotechnology and pharmaceutical 
companies within their life science portfolios 
were recorded. Then, the website of each 
biotechnology and pharmaceutical company 
was accessed to extract information regarding 
the company ’ s marketed products and 
pipeline, similar to what was done with the 
larger companies. Companies were classifi ed 
into four classes based on whether the 
company had marketed products and whether 
the company had products in clinical trials:   

 Class (1): Products in clinical trials, 
and approved products in the market 
(clinical pipeline  –  marketed products). 

•

 Table 2 :      Top fi ve pharmaceutical companies by 
2004 revenue 

    Top fi ve 
pharmaceutical fi rms  

  Revenue 
(billion  $ ) 2004  

  Revenue 
(billion  $ ) 2007  

   Pfi zer  47  48.6 
   GlaxoSmithKline  31  45.4 
   Sanofi -Aventis  25  38.5 
   Merck and Co.  23  24.2 
   Johnson  &  Johnson 
(pharmaceutical 
products) 

 22  24.9 

 Table 3 :      Top four biotechnology companies by 
2004 revenue 

    Top four 
biotechnology fi rms  

  Revenue 
(billion  $ ) 2004  

  Revenue 
(billion  $ ) 2007  

   Amgen  10  14.3 
   Genentech  4  11.7 
   Biogen IDEC  2  3.2 
   Genzyme Corp.  2  3.8 
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described below. Many times, a job title was 
suffi cient to determine the job category. 
There were, however, also times when the 
job description from the company website 
was reviewed in order to determine in which 
category to classify the job. After all the job 
openings were classifi ed, the number in each 
category was determined and statistical 
analyses were performed using Microsoft 
Excel  ®   2003.   

 Categorisation of job openings 
 In order to understand the different functions 
of the jobs accessed, each employment 
opportunity was categorised. Broad groupings 
were desired, which would be relatively 
distinct, and into which any job opening 
could be easily categorised. 

 Five functional categories were established: 
Laboratory, Manufacturing, General  &  
Administrative (G & A), Regulatory / Clinical 

  Table 4 :      Small companies used in this study, by company class 

    Class (1): Products in clinical trials, and approved products in the market (clinical pipeline – marketed products; n = 11)  
   Acorda Therapeutics  Critical Therapeutics  Neuromed Tech  Prestwick Pharmaceuticals 
   Aderis Pharmaceuticals  Idenix Pharmaceuticals  Omrix BioPharmaceuticals  ViaCell Inc. 
   Barrier Therapeutics  Momenta Pharmaceuticals  Oscient Pharmaceuticals   
          
    Class (2): No products in clinical trials, and approved products in the market (no clinical pipeline – marketed products; n = 4)  
   Jazz Pharmaceuticals  PharmAthene  Tercica Inc.  Xanodyne Pharmaceuticals 
          
    Class (3): Products in clinical trials, but no approved products in the market (clinical pipeline – no marketed products; n = 61)  
   Achillion  Cellerant Therapeutics  Memory Pharmaceuticals  SGX Pharmaceuticals 
   Affymax Inc.  Ceregene  Metabasis Therapeutics  Sirion Therapeutics 
   Akela Pharmaceuticals  Cerimon Pharmaceuticals  Mpex Pharmaceuticals  Somaxon Pharmaceuticals 
   Alinea Pharmaceuticals  Dynogen  Neosil  Stromedix 
   Alvine Pharmaceuticals  Elixir Pharmaceuticals  Neurotech  Syndax Pharmaceuticals 
   Amicus Therapeutics  Five Prime Therapeutics  Novavax  TaiGen Biotech 
   Amira Pharmaceuticals  Gloucester Pharmaceuticals  Ophthotech  Transave 
   Arca Discovery  Hypnion  Oxagen Limited  Trubion Pharmaceuticals 
   Archemix  InfaCare Pharmaceuticals  Pacira Pharmaceuticals  Vanda Pharmaceuticals 
   Arriva Pharmaceuticals  Infi nity Pharmaceuticals  Peplin Limited  Vitae Pharmaceuticals 
   ARYx Therapeutics  Intercell AG  Peptimmune  VLST Corp 
   AVEO Pharmaceuticals  Intranasal Therapeutics  Pharmasset  Zafgen 
   Avera Pharmaceuticals  KaloBios Pharmaceuticals  Portola Pharmaceuticals  Zelos Therapeutics 
   BAS Medical  Kythera BioPharmaceuticals  QuatRx Pharmaceuticals   
   BioVitrum AB  Lux Biosciences  ROXRO Pharmaceuticals   
   BioXell SpA  Macrogenics  Sapphire Therapeutics   
          
    Class (4): No products in clinical trials, and no approved products in the market (no clinical pipeline – no marketed products; n = 12)  
   ADiMab  Chiasma  Proprius Pharmaceuticals  Senomyx Inc. 
   Avila Therapeutics  Cogentus Pharmaceuticals  Radius  Verus Pharmaceuticals 
   CGI Pharmaceuticals  Logical Therapeutics  Resolvyx Pharmaceuticals  Zafgen 

  Table 5 :      Small company average ages 

    Company class    Description    Number in company 
class sample  

  Years since founding  

          Mean (years)    Median (years)  

   1  Clinical pipeline – marketed products  11  13.6  10 
   2  No clinical pipeline – marketed products  4  6.3  6.5 
   3  Clinical pipeline – no marketed products  14  5.7  5 
   4  No clinical pipeline – no marketed products  8  4.8  4.5 
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positions were categorised as Manufacturing, 
rather than Laboratory. No effort was made 
to distinguish positions associated with clinical 
trials management from positions in regulatory 
affairs; both were categorised as Clinical /
 Regulatory. Sometimes there were diffi culties 
distinguishing positions in Clinical / Regulatory 
from positions in G & A functions due to the 
large amount of administrative functions 
required in running clinical trials, and in 
dealing with regulatory agencies. If, however, 
there was evidence that the administrative 
function was specifi cally related to clinical 
trials, the open position was categorised as 
Clinical / Regulatory, rather than G & A. 
Likewise, there were positions that were 
sometimes diffi cult to distinguish between 
Sales / Marketing and Regulatory positions. 
There is a signifi cant regulation of 
pharmaceutical marketing materials in the US, 

Affairs and Sales / Marketing.  Table 6  provides 
the defi nitions of these fi ve categories, along 
with the different functions and examples of 
job opportunities that fall within each 
category. 

 Within the laboratory category were jobs 
likely to require laboratory work and skills, 
and / or analysis of research data. These 
positions could be at any rank, from junior 
laboratory workers to laboratory managers, 
and in any discipline. Positions categorised as 
laboratory could serve in either the discovery 
stage or in non-clinical aspects of developing 
new therapeutics. The Manufacturing category 
may have included some workers who might 
perform signifi cant amounts of laboratory-
based work, for example in quality control 
analysis. Nonetheless, it was usually relatively 
easy to distinguish job opportunities that were 
associated with manufacturing steps, and these 

  Table 6 :      Defi nitions of functional job categories used in this study 

    Category    Category defi nition    Examples  

   Laboratory  The Laboratory category encompasses a wide variety 
of jobs related to the research and development of new 
pharmaceutical or biomedical products (PK/PD, biomarkers, 
crystallisation or purifi cation). Job duties in this category 
also include drug target evaluation, drug substance 
discovery and development, drug product formulation, 
animal studies and laboratory automation. 

 Chemist, Biochemist, Biologist, Research 
Fellow, Scientist, Research Veterinarian, 
Preclinical Development Manager, Product 
Formulations Technician, Laboratory 
Automation Technician 

   Manufacturing  Manufacturing includes jobs that involve duties associated 
with the supply chain, fermentation, manufacturing process 
development, fi ll/fi nish, packaging, labelling, quality control 
analysis and six-sigma training and usage. 

 Supply Chain Manager, Fill and Finish Technician, 
CMC Manager, Process Engineer, Plant Engineer, 
Procurement Operator, Packaging Technician 

   General  &  
Administrative 

 G & A includes positions in information technology, website 
development, programming, fi nance, legal counsel, business 
operations, business development, corporate and strategic 
development, cross-functionality support, project 
management, budgets, metrics, administrative logistics 
and human resources/recruitment, communications, public 
affairs and administrative assistance. 

 Administrative Assistant, Occupational Health 
Specialist, Information Systems Director, 
Systems Analyst, VP Intellectual Property, 
Payroll Specialist, Accounting Analyst, HR 
Business Partner, Business Analyst, Contracts 
Manager, Drug Development Outsourcing 
Manager 

   Regulatory/
Clinical 

 Regulatory and Clinical includes jobs within regulatory, 
quality, and clinical affairs groups. Duties within this 
category can include regulatory submissions, 
reimbursement strategy development, quality assurance 
and control of products, technical writing, clinical trial 
management, validation and verifi cation of products and 
statistical analyses. 

 Clinical Trial Manager/Coordinator, Medical 
Writer, Outcomes Specialist, Regulatory 
Specialist/Associate/Assistant, Risk Manager, 
Clinical Director/Associate, Scientifi c/Medical/
Clinical Affairs, QA/QC, Reimbursement/Pricing 
Specialist, Documentation Associates, Nurses/
Physicians, Biostatisticians/Statisticians 

   Sales/Marketing  Duties within this category can include product sales to 
physicians or third-party buyers, strategic positioning of 
brand/products within markets, market analyses, new 
product planning and competitive intelligence. 

 Product Manager, Sales Representative, 
Territory/District Manager, Account Manager, 
Marketing Director, Market Analyst, Brand 
Manager, Market Research Manager, 
Competitive Intelligence Director, Commercial 
Development Manager 
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due to the regulatory oversight of direct-to-
consumer advertising. Judgments were made 
in these situations about whether the position 
was primarily involved with satisfying 
regulatory requirements (categorised as 
Clinical / Regulatory) or was primarily 
involved with preparing a marketing plan 
(categorised as Sales / Marketing). 

 In order to assess whether the job 
categories were suffi ciently descriptive, and 
that the categorisation of job openings was 
not signifi cantly subjective, a sample of 276 
job openings were categorised by both 
authors. In this sample, 88 per cent of job 
openings were categorised into identical 
categories, providing a measure of confi dence 
in the results of this survey.    

 RESULTS  

 Job opportunities within large 
biotechnology and pharmaceutical 
companies 
 From the nine top pharmaceutical and 
biotechnology companies, 3,790 job 
opportunities were identifi ed in July 2007. 
Each of these job openings was categorised as 
Laboratory, Manufacturing, G & A, Clinical /
 Regulatory or Marketing / Sales, as described 
in the section  ‘ Methods ’ .  Table 7  gives a 
detailed breakdown of the number of job 
opportunities available by company. For each 
company, the percentage of jobs available in 
each category was calculated. Of the nine 
companies, the distribution of the number of 

job opportunities varied from Amgen, with 
90 openings, to Johnson  &  Johnson, with 987 
job openings (see  Table 7 ). 

 In  Table 8 , the categories were further 
grouped to compare the Laboratory and Non-
Laboratory categories. The  ‘ Non-Laboratory ’  
category was defi ned as the aggregate of the 
Manufacturing, G & A, Regulatory and Sales 
categories. Considering the job openings 
within these large companies altogether, job 
openings in the Laboratory category made up 
16.5 per cent of the total jobs, while Non-
Laboratory jobs comprised 83.5 per cent of 
the total job openings. 

 Merck had the highest percentage of job 
openings in the Laboratory category, with 
34.7 per cent, while Amgen had the lowest, 
with 3.3 per cent.  Table 8  shows the total 
number of job opportunities, and percentages, 
within each of the fi ve designated categories.   

 Job opportunities within small 
biotechnology and pharmaceutical 
companies 
 A total of 88 small companies within the 
portfolios of life science venture fi rms was 
examined in order to assess the employment 
opportunities in smaller and younger 
companies. From these 88 biotechnology and 
pharmaceutical companies, a total of 266 job 
opportunities were available. Of these 
opportunities, overall there were 35.3 per 
cent of Laboratory positions, 7.0 per cent 
Manufacturing positions, 26.0 per cent G & A 
positions, 27.5 per cent Clinical / Regulatory 

   Table 7 :      Number of job opportunities available by company and the percentage of jobs available by job 
categories in each company 

    Company    Total number 
of jobs  

  Laboratory 
(%)  

  Manufacturing 
(%)  

  G & A 
(%)  

  Clinical/
regulatory (%)  

  Marketing/sales 
(%)  

   Pfi zer  830  23.1  3.1  26.3  19.5  28.0 
   GSK  642  13.9  9.3  12.9  20.0  43.9 
   Sanofi -Aventis  255  6.7  3.5  20.4  43.1  26.3 
   Merck  245  34.7  5.7  37.6  15.1  6.9 
   J & J  987  8.7  7.8  25.4  24.4  33.7 
   Amgen  90  3.3  26.7  16.7  18.9  34.4 
   Genentech  99  28.3  2.0  34.3  20.2  15.2 
   Biogen IDEC  177  18.6  11.9  29.4  29.9  10.2 
   Genzyme  465  20.2  7.1  23.4  39.8  9.5 
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positions and 4.1 per cent Sales / Marketing 
positions. 

 These 88 small companies were separated 
into four classes, based on their current 
maturity in bringing pharmaceutical products 
to the marketplace. Each company was 
assessed as to whether it had marketed 
products and whether the company had 
products in clinical trials, as described in the 
section  ‘ Methods ’ . Jobs openings were then 
classifi ed as described in the section 
 ‘ Methods ’ .  Table 9  portrays the number of 
companies and job opportunities for each of 
the four types of small companies. 

 The companies with a clinical pipeline, but 
without marketed products dominate this set 
of data, with 61 of the 88 companies (69.3 
per cent), and 179 of the 266 job openings 
(67.3 per cent). These companies had 40.8 
per cent of job openings that were categorised 
in the Laboratory category. Companies with a 
clinical pipeline and marketed products had a 
lower percentage of job openings that were in 
the Laboratory category (25 per cent), while 
companies that had neither a clinical pipeline 
nor marketed products had a higher 
percentage of job openings that were in the 
Laboratory category (61.5 per cent). 

 In order to further highlight the difference 
between companies with and without 
products on the market, the 88 small 
companies were separated into two groups. 
These two groups were based on whether or 
not a company had a product out on market, 

   Table 8 :      Number and percentages of job oppor-
tunities by job categories in large pharmaceutical 
and biotechnology companies 

    Category    Number of job 
opportunities  

  Weighted mean 
( ± s.d.) (%)  

   Laboratory  627  16.5 ± 9.8 
   Manufacturing  266  7.0 ± 7.2 
   G & A  906  24.0 ± 7.6 
   Clinical/regulatory  953  25.1 ± 9.3 
   Marketing/sales  1,038  27.4 ± 13.1 
   Non-laboratory  3,163  83.5 ± 9.8 
        
   Total  3,790  100 
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regardless of clinical pipeline. Doing so 
produced 74 job openings for companies that 
had products on the market, and 192 job 
openings for companies that did not have 
products on the market.  Figure 2  is a 
graphical portrayal of the job opening 
percentages, for each job category, of these 
two groups of companies.   

 Comparison of job opportunities 
between large and small 
biotechnology and pharmaceutical 
companies 
 In order to see the differences between the 
hiring needs of small and large companies, the 
percentages in each job category within small 
and large companies were compared in  Figure 3 . 

 When the top biotechnology and 
pharmaceutical companies were compared 

with the smaller companies, the percentages 
in each category were similar between the 
large companies and the smaller companies 
with products on the market. The major 
differences were that small companies without 
products on the market had more job 
openings in the Laboratory category, and 
fewer in the Marketing / Sales category.    

 DISCUSSION  

 Job opportunities within the 
biotechnology and pharmaceutical 
industry 
 In this study, the functional types of jobs 
available in large and small pharmaceutical and 
biotechnology companies were assessed. The 
data show that the Laboratory category 
comprised around 17 per cent of job openings 
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  Figure 2  :        Small companies: products on market vs no products on market. The hiring needs of small 
companies for different types of employees are shown. Small companies are separated into those with 
products on the market, or without. Job categories are as described in the text;  ‘ G & A ’  is the  ‘ General 
and Administrative ’  category. Each bar shows the average percentage of all open positions in a job 
category.  
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Manufacturing (7 per cent)  –  and in support 
roles (G & A  –  24 per cent) (see  Table 10 ). 
Many of these positions require scientifi c skills 
and knowledge, coupled with specialised and 
often interdisciplinary knowledge of business, 
regulatory, medical or manufacturing 
processes.   

advertised by both large and small companies 
that had products on the market. The 
remainder of the positions were dominated by 
jobs that were oriented towards bringing the 
products through the regulatory process and 
commercialising them  –  Clinical / Regulatory 
(25 per cent), Marketing / Sales (27 per cent), 
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  Figure 3  :        Comparison of hiring needs in different company types. A comparison of the hiring needs of 
large and small companies for different types of employees is shown. Each bar shows the average 
percentage of all open positions in a job category.  

  Table 10 :      Summary comparison of job categories in different company types 

    Company type   
    (n=number of job openings)

  Weighted averages  

  Laboratory 
(%)  

  Manufacturing 
(%)  

  G & A (%)    Clinical/regulatory 
(%)  

  Marketing/sales 
(%)  

   Large ( n  = 3,790)  16.5  7.0  24.0  25.1  27.4 
   Small, products on market ( n  = 74)  17.6  5.4  32.4  32.4  12.2 
   Large and small, products on market  16.5  7.1  24.1  25.2  27.1 
   Small, no products on market 
( n  = 192) 

 42.2  7.3  23.5  26.0  1.0 
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 Limitations of this study 
 This study aimed to provide up-to-date 
understanding of the functional types of jobs 
in the pharmaceutical and biotechnology 
industry. The methodology that was used 
creates certain limitations in the study. Most 
importantly, the study relied upon corporate 
websites as the information source, which has 
several important aspects. The study method 
and the results are valid only if the corporate 
websites of biotechnology and pharmaceutical 
companies adequately represent job 
opportunities that are available. For example, 
if jobs are fi lled primarily by employee 
referrals and recruiters, and job openings are 
only subsequently posted if the positions are 
not fi lled, then the assessment of openings on 
the company website will give a skewed 
assessment. Posting job opportunities to a 
company website is viewed as a cost-effective 
and rapid mechanism to advertise open 
positions; over 90 per cent of Fortune 100 
companies use career websites to post job 
openings, and many companies use the online 
job postings as part of their online application 
process.  19,20   Our own informal survey of a 
small number of hiring managers and human 
resources professionals in US-based 
biotechnology and pharmaceutical companies 
( n     =    7, including several of the companies 
included in this study) had unanimous results 
that 90 – 100 per cent of open, non-executive 
positions were posted onto corporate websites. 
Senior-level executive positions may not be 
posted onto company websites, but since the 
number of senior executive positions is 
relatively small, the absence of these positions 
in the study ’ s data set should not signifi cantly 
infl uence the results that were found. 

 The use of company websites as the 
information source may impose other biases, 
including the following:   

 While it is easy and fast to post open 
positions on a company website, 
removing those job announcements after 
the jobs have been fi lled requires a 
discipline that different companies, and 

•

potentially different departments or hiring 
managers, may or may not prioritise. The 
rate of job removals by companies that 
we sampled could bias the study dataset in 
unpredictable ways. 
 The study used job openings, rather than 
total employee positions, to discern the 
composition of jobs in the industry. The 
job openings advertised are a combination 
of need within a specifi c area (created by 
growth or replacement), and how diffi cult 
the jobs are to fi ll. Using this approach, 
jobs that are diffi cult to fi ll will be over-
represented (because they remain on the 
 ‘ open ’  list longer), compared with 
positions that are fi lled rather easily. 
 The study used broad functional 
categories that are somewhat overlapping 
and subjective. The design of the study 
purposely created a limited number of 
broad categories to allow reproducible 
manual categorisation of open positions in 
different companies. 
 The study sample is relatively small, 
which may cause some biases when 
extrapolating to the entire industry. 
 The study provides a snapshot of the 
industry at a single point in time. Events 
specifi c to individual companies and to 
the industry in general may have 
infl uenced results. 
 Some of the companies have signifi cant 
research and development outside of the 
US, while this study focused on job 
openings in the US.   

 These caveats seem especially important and 
relevant when comparing one company with 
another, and no specifi c conclusions about 
individual company workforces were drawn 
from the data in this study. For example, the 
summer of 2007 was a busy time at Amgen, 
with the acquisition of two biotechnology 
companies (Alantos and Ilypsa) in June 2007, 
and the announcement of 12 – 14 per cent staff 
reductions in August 2007.  21   Either of these 
events could have signifi cantly infl uenced the 
types and number of open positions advertised 

•

•

•

•

•
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employees involved with regulatory affairs in 
the BLS study is diffi cult. Some of these 
employees may be in the  ‘ Production 
Operations ’  group that includes  ‘ Inspectors, 
Testers, Sorters, Samplers, and Weighers ’  
(SOC 51-9061). Regulatory affairs personnel, 
however, may also be included among the 
employees in SOC 13-1041  ‘ Compliance 
Offi cers ’ , or in the broad 43-000 category of 
 ‘ Offi ce and Administrative Support 
Occupations ’ . Furthermore, there are at least 
four other SOC groups that might have been 
included in this study ’ s  ‘ Manufacturing ’  
category: 17-0000 (Architecture and 
Engineering Occupations), 47-0000 
(Construction and Extraction Occupations), 
49-0000 (Installation, Maintenance and Repair 
Occupations) and 53-0000 (Transportation 
and Material Moving Occupations).   

 Effect of maturing biotechnology 
and pharmaceutical industry on 
educational programmes in the US 
 The number of students seeking bachelor ’ s 
degrees in the life sciences over the past 20 
years has increased more than the increase of 
bachelor ’ s degrees in all fi elds. The vast 
majority of that increase has been over the 
past 13 years, approximately since the 
inception of the Human Genome Project 
(which started in 1990) and the commercial 
success of key biotechnology companies like 
Amgen and Genentech. The bachelor ’ s degree 
was the most common highest degree among 
employees in New Jersey pharmaceutical and 
medical technology companies, with 46 per 
cent of these employees holding a bachelor ’ s 
as their highest degree.  23   

 Students in the US receiving doctoral 
degrees in the life sciences also increased more 
than students in other fi elds between 1984 
and 2004 (53 per cent increase in life science 
doctoral degrees vs 34 per cent in all fi elds). 
The increased number of individuals with 
PhD degrees in the life sciences may be 
creating an oversupply. In the HINJ 2006 
survey, only 7 per cent of the employed New 
Jersey pharmaceutical and medical technology 

on the corporate website in July of that year. 
In June 2008, nearly one year later, over 140 
positions were advertised on the Amgen 
corporate website, compared with only 90 
open positions in this study. Nonetheless, in 
aggregate, we believe that the data sample 
used in the study provides both qualitative 
and quantitative insight into the types of 
employees that biotechnology and 
pharmaceutical companies are seeking. 

 The data and conclusions in this study are 
supported by other studies. New Jersey-based 
pharmaceutical companies were surveyed by 
the HealthCare Institute of New Jersey 
(HINJ), and reported a high demand for 
product and marketing managers, clinical 
scientists, regulatory affairs managers, medical 
doctors and biostatisticians.  22,23   The 2006 
HINJ study examined both open positions 
and the current workforce, and found 
relatively minor differences between the two. 
In the HINJ study,  ‘ Basic Research ’  positions 
were 18 per cent of open positions, similar to 
the fi ndings in this study of 17 per cent in 
the  ‘ Laboratory ’  category. Likewise, the HINJ 
study identifi ed 28 per cent of open positions 
in  ‘ Corporate Administration ’  (similar to this 
study ’ s fi nding of 24 per cent in the  ‘ G & A ’  
category), 9 per cent in  ‘ Sales ’  and 14 per 
cent in  ‘ Marketing ’  (compared with this 
study ’ s 27 per cent in  ‘ Marketing / Sales ’  
category), 11 per cent in  ‘ Technical 
Operations / Manufacturing ’  (compared with 
this study ’ s 7 per cent in  ‘ Manufacturing ’  
category) and 17 per cent in  ‘ Clinical 
Development ’  and 3 per cent in  ‘ Quality 
Management ’  (compared with this study ’ s 25 
per cent in  ‘ Clinical / Regulatory ’  category). 

 The US Department of Labor, Bureau of 
Labor Statistics (BLS) collects employment 
statistics, and has released the May 2007 
survey of industry occupations.  11   The results 
of the BLS survey cannot readily be compared 
with the results of this study, since the BLS 
study enumerated only the existing workforce, 
while this study counted open positions, and 
because the studies used signifi cantly different 
job categorisations. For example, fi nding 
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workforce had doctoral degrees, and the 
majority of these were reported as MD 
degrees.  23   The New Jersey survey and results 
from National Science Foundation surveys 
suggest that approximately 21,000 doctoral-
level individuals are employed in the 
pharmaceutical industry, and that the US is 
producing this number of life science doctoral 
degrees every 3 – 4 years.  14   

 The proportion of students in the US 
obtaining master ’ s degrees in the life sciences 
remains lower than in other fi elds. While the 
increase in all master ’ s degrees between 1984 
and 2004 was 94 per cent, the increase in 
master ’ s degrees in the biological sciences was 
only 39 per cent. In addition, the ratio of 
students in the US receiving master ’ s vs PhD 
degrees in all fi elds was 13:1 in 2004, while 
the ratio in the life sciences was 1.3:1.  14   This 
is due to the relatively low number of 
graduate life science programmes in the US in 
which the master ’ s degree is the terminal 
degree, but is somewhat mismatched with the 
pharmaceutical industry ’ s workforce, which 
has reported that 16 per cent of its employees 
have a master ’ s degree,  23   most of which are 
the professional master ’ s of business 
administration degrees. 

 This study has assessed the jobs available in 
the pharmaceutical and biotechnology 
industries and can be used to help evaluate 
whether the current curriculum of higher 
education for life science majors refl ects the 
reality of positions that these students will 
obtain. Despite the increased number of 
students receiving advanced degrees in 
biological sciences, reports suggest that 
appropriately trained employees are diffi cult to 
fi nd.  12,15,16,23   While undergraduate education 
should generally prepare students for future 
careers, the investment of 5 – 7 years to obtain 
a doctoral degree is a signifi cant investment of 
time for highly talented individuals, which 
should be used to prepare students for their 
future roles. There has been a recognition 
that the PhD is sometimes not the appropriate 
degree for many non-research positions in the 
pharmaceutical industry.  24,25   Case studies of 

senior, non-research individuals in 
pharmaceutical and biotechnology roles 
suggest that university degrees do not provide 
straightforward paths into the pharmaceutical 
and biotechnology industries.  26   

 Industry reports have highlighted the need 
for individuals with both science experience 
and business skills.  10,16,24,25,27   The UK has 
launched a series of initiatives aimed to close 
the skills gap in the biotechnology and 
pharmaceutical industries.  12   In the US, the 
W.M. Keck Foundation provided funding to 
launch the Keck Graduate Institute of Applied 
Life Sciences in 1997, and the A.P. Sloan 
Foundation has provided seed funding to 
initiate Professional Science Master ’ s 
programmes at over 120 institutions, including 
the California State University system.  25,27,28   
Professional science master ’ s programmes 
emphasise effective communication and 
problem solving, entrepreneurship and 
technical innovation. These programmes often 
include teamwork and real-world applications, 
including internship programmes with 
industry. 

 The NRC report  ‘ Science Professionals: 
Master ’ s Education for a Competitive 
World ’   18   looks broadly at master ’ s education 
in the natural sciences, and concludes that 
there is a need for a professional degree at the 
master ’ s level for individuals who desire 
professional, but non-academic scientifi c 
careers. The report identifi ed key workplace 
skills, such as understanding the legal, 
regulatory and international dimensions of 
science-based products and services, that are 
very important in the biotechnology and 
pharmaceutical industry. The report concludes 
that strong science-based professionally 
oriented master ’ s degree programmes are 
important to enhance US science-based 
industries. Professional science master ’ s 
programmes are evolving rapidly, as numerous 
public and private colleges and universities 
explore different approaches to the 
curriculum, and as companies provide input 
into skills that can be learned in a professional 
master ’ s programme.  28   
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Needs Assessment  ,   SEMTA, UK  .  

   13   .      Cookson  ,   C .    ,    Griffi th  ,   V .      &     Pilling  ,   D .      (  2000  )  . 
  Human blueprint is revealed  .   Financial Times  , 
  27th June, Sect. 1  .  

      14   .     National Science Foundation    (  2007  )  .   Science 
and engineering degrees: 1966 – 2004 division of 
science resources statistics  ,   http://www.nsf.gov/
statistics/nsf07307/  .  

  15   .     Bioscience Innovation and Growth Team (BIGT)    
(  2003  )  .   Bioscience 2015, bioscience innovation and 
growth team (BIGT)  ,   http://www.bioindustry.org/
bigtreport/downloads/exec_summary.pdf  .  

  16   .     Angle Technology Limited    (  2002  )  .   Biotechnology 
skills review, Aberdeen UK, department of trade 
and industry  ,   http://www.advisorybodies.doh.gov.
uk/hitf/dtibioscienceskillsreport.pdf  .  

   17   .      Hussain  ,   A .      (  2005  )  .   The nation needs a comprehensive 
pharmaceutical engineering education and research 
system  .   Pharmaceutical Technology     29  ,   121   –   122  .  

    18   .     National Research Council Committee on Enhancing 
the Master’s Degree in the Natural Sciences    (  2008  )  . 
  Science Professionals: Master’s Education for a 
Competitive World, Washington, DC,     http://www.
nap.edu/catalog.php?record_id=12064  .  

  19   .      Lee  ,   I .      (  2005  )  .   Evaluation of fortune 100 companies ’  
career websites  .   Human Systems Management     24  , 
  175   –   182  .  

 Most traditional graduate training in the life 
sciences is focused on scientifi c research, 
leaving many students with the impression 
that the importance of their training is in 
laboratory skills. This study, however, 
concludes that over 80 per cent of positions 
currently available in the biotechnology and 
pharmaceutical industries are in the non-
laboratory  ‘ alternative careers ’ .  26   These 
positions require scientifi c understanding of 
the products or services, but the job functions 
may be primarily communications, marketing, 
business development, legal, project 
management, regulatory affairs or 
manufacturing. Academia may desire to make 
changes in its educational curriculum to 
match the current job composition within a 
maturing industry. Programmes such as the 
professional science master ’ s degrees may 
provide the requisite training needed for 
many positions in the pharmaceutical and 
biotechnology industries.      
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