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Joyce Groote 

PRESIDENT'S MESSAGE 

My involvement  in biotechnology 
extends  over  the past  20 years. It has 

been a wonder to watch  the science 

increase in sophistication and the 

industry grow exponentially. As a 

result, Canada has become a biotech-

nology success story around the  world. 

Over  the  years, a supportive infra-

structure has been created by govern-

ment,  the research community and 

industry-related organizations. 

The  government has helped sustain  the 

development of the technology and 

the industry by adopting a pragmatic 

science-based approach to regulation. 

Fundamental to this approach  was  the 

use of  existing regulatory expertise 

and infrastructure as  well  as the use of 

existing legislation rather than  the  creation 
of a new regulatory regime.  The  federal 

government has also  played  an  impor-

tant role  in the support of basic research, 

especially since 1983 under  the National 

Biotechnology  Strategy.  Industry looks 
forward  to the continued  federal gov-

ernment activities supporting our 

industry under  the new  Canadian 

Biotechnology Strategy. 

Canadian scientists have also con-

tributed to our success. They have a 
long  history of excellence in research. 

Building on this base, the Canadian 

industry has excelled and achieved 

world class recognition for the devel-

opment of a number of important 

products, particularly in the health 

care and agricultural sectors. 

However, as  we enter  into  the year 2000, 

an increasing undercurrent  of  discom-

fort is building in the public  arena. 

IVIany people are  seeking  more  infor-

mation about the science of  biotech-

nology, its products  and  their safety, 

to allay  the  fear  of the unknown that 

drives their  concern. This  is most evi-

dent in Europe  where both Canadian 

and U.S. genetically engineered prod-

ucts are  facing barriers to market entry. 

Europeans are  questioning the  safety 

of  these products  as  well  as  their social 

and  ethical implications. Compounding 

this problem, very well funded organi-

zations are  flooding  the market  with 

anti-biotechnology  information. 

For the above reasons, it will be impor-

tant  to  find  ways  to increase communi-

cation to  the public in a more consistent 

and  global  effort.  These  efforts must 

now extend beyond  the agriculture 

and food  sectors  that have  been the  tradi-

tional concern. Public perceptions are 

spilling  over into  the health  care sector, 

particularly  with  the application of 

biotechnology to areas such as repro-

ductive technologies, xenotransplanta-

tion and gene therapy. Governments 

and industry around the world have 

a shared responsibility to meet this 

demand for information. Public under-

standing of biotechnology, and even-

tual acceptance that biotechnology 

is a vital tool for providing innovative 

products that benefit consumers, is 

essential for the success of our industry. 

Succeen from Excellence 3 



On the regulatory front, governments 

are facing increasing pressure to include 

socio-economic considerations as part 

of their decision making process. The 

most recent example of this was the 

Cartagena meeting of over 140 coun-

tries (February '99) to negotiate a 

Biosafety Protocol. There was consid-

erable pressure on the few nations 

possessing the expertise and experience 

with genetically engineered products, 

to accept a Protocol that would have 

effectively shut down the import and 

export of all biotechnology  products  ai  

well as living modified organisms used 

in research. Fortunately, for our indus-

try,  Canada  held strong against those 

using the Protocol to address many 

unrelated issues ranging from socio-

economics to trade strategies. Canada 

and a handful of other exporting nations 

based their negotiations on scientific 

principles  and  their experience in  con-

ducting risk assessments. The final 

round of negotiations will occur over 

the next 18 months and the industry 

will need to  convey  its requirements 

to government before a  final  Protocol 

is accepted. 

This is only the beginning of  what we 

can  expect as  new regulatory  regimes 

are developed and  existing  agreements 

are reviewed over the next few years. 

Canadian government officials  will  face 

similar pressures  in  negotiations such 

as Codex  Alimentarius, and  review of 

existing international agreements which 

include the World Trade Organization 

(and its  Sanitary and Phytosanitary 

Agreement (SPS),  Technical  Barriers 

to Trade Agreement (TBT) and the 

Agreement on Trade-Related Intellectual 

Property (TRIPs)). BIOTECanada 

will be  working with  its membership 

and our sister organizations to deal 

vvith these issues both domestically 

and internationally. We will also be 

working with the broader community 

to develop an international code of 

ethics with which  the industry could 

demonstrate its sense  of  corporate 

responsibility and commitment to 

the highest quality products. 

Domestically, despite the success of the 

Canadian industry,  many  challenges 

still  exist. Throughout product devel-

opment, companies must deal  with 

issues  related to  patent  and product 

approval  as  well as financing difficul-

ties. Although the Canadian regulatory 

system has an excellent reputation for 

safety, the  review  process itself  can 

take  much  longer  than in  other coun-

tries. Following approval by federal 

agencies, products are subject to fur-

ther  restrictions. As an example,  health 

care  products  are  subject  to strict 

pricing controls and can face uncer-

tainty as to whether they will be 

included on provincial formulary 

listings. BIOTECanada will  be 
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working with both its membership and 

government to overcome these barriers 

to help the Canadian industry become 

more successful. It will be necessary to 

identify the combination of industries 
affected by the various issues to ensure 

that the relevant policy changes are 

carefully articulated to government. At 
the same time, BIOTECanada will be 

working to ensure that the regulatory 
system  remains strong and that prod-

uct safety for all Canadians is not 

compromised. 

This report highlights the current state 

of the biotechnology industry in many 

of the above dimensions. It provides an 

important baseline for BIOTECanada 

to work co-operatively with all levels 

of government to identify important 

issues and to formulate coherent, sup-

portive policies. The effort to develop 

this report has been a gratifying exam-

ple of a smooth partnership between 

government and industry and I look 

forward to future collaborations as 

the industry continues to grow. 

Succem from Excellence 5 



laill1110119111 

ACKNOWLEDGEMENTS 

This publication is based  on results 

from  a  survey conducted by Statistics 

Canada in  partnership with Industry 

Canada and  BIOTECanada.  Industry 

Canada and Statistics Canada funded 

the survey and were instrumental in 

developing  the  list of companies to con-

tact,  in defining the sectoral  classifica-

tions, and in verifying the data coding. 

Statistics Canada also provided invalu-

able assistance in ensuring  a  high 

response rate and in providing addi-

tional  data verification  and  tabulation. 

Data analysis was a team effort 

between BIOTECanada and our pub-

lic and private sector partners (listed 

below). Frequent and valuable discus-

sions were held with Industry Canada 

and  Statistics Canada on interpretive 

aspects of the data. All the partners 

contributed significantly to the content 

of  this report;  we are  grateful to them 

for providing information, editorial 

review and financial support. 

The industry itself has also made a sub-

stantial contribution: 210 companies, 

representing 74% of  the  biotechnology 

industry, committed significant human 

and financial resources to providing 

the statistical data requested. 

Government partners  for  this 

publication are: 

Industry Canada 

Statistics Canada 

Agriculture and Agri-Food  Canada  

Private sector partners are: 

Contact Canada 

Ernst & Young  LLP 
KPMG LLP 

We also wish to thank  the following 

regional associations for providing 

input into the  survey development 

and assessment. 

Ag-West Biotech 

BioAtlantech 

BioNova 

British Columbia  Biotechnology Alliance 

Ontario Agri-Food Technologies 

Ottawa Life Sciences Council 

Quebec Bioindustries  Association 

Toronto Biotechnology  Initiative 

Views expressed in this  report are those 

of BIOTECanada and do not necessarily 

reflect the views of Industry  Canada, 

Statistics Canada,  Agriculture and 

Agri-Food Canada or our other partners. 

For copies of the  report, or for further 

information, please contact: 

BIOTECanada 

420  -  130 Albert St. 

Ottawa,  ON Canada  K1 P 5G4 

tel:  (613) 230-5585 

fax: (613) 563-8850 

e-mail:  info@biotech.ca  

web site: www.biotech.ca  

Contact Canada- 

21  ERNST & YOUNC; 

BIOTECanada  would like to give 

special thanks  to: 

National Research Council  Canada, 

Gold Sponsor 

Biotechnology Human Resource  "  1,01, •  Agriculture and •  Agn-Food Canada C,ouncil,  Silver  Sponsor 

Agriculture et 
Agroalimentaire Canada 

6 Canadian Biotechnology '98 



EXECUTIVE SUMMARY 

For two decades, biotechnology has 
been  quietly growing in importance  to 

Canada. It has application in many 

areas: new health care products for 
specific conditions; hardier crops, 

healthier animals, and new foods; 
and environmental bio-remediation,  to 
name only  a  few. Biotechnology has 
such  a broad  range of  uses because 
it is based  on  understanding  the 

structure  and  function of the building 
blocks of all life forms. Characterizing 

this multi-faceted industry is an  impor-
tant way  of  both broadening Canadians' 
understanding  of biotechnology,  and 
assisting  the  evolution of appropriate 
policies. 

This report describes  the  Canadian 

industrial biotechnology community. 
The  document offers information on 
the  size and structure of the industry, 
its focus and future direction, the fiscal 
realities, and the important business 
issues  it faces. 

Statistics Canada gathered the data for 
the report by means of an industry sur-
vey carried  out in the  summer of 1998. 
It  gathered  information  from 210 firms 
that  develop or use biotechnology  to 
produce commercial products in the 
health  care, agriculture, aquaculture, 
food  processing, environment, forestry, 
b iochemicals,  bio-informatics, and 
mining/petroleum sectors. 

In absolute numbers, Canada ranks 

second in the world, after the United 

States, in terms of the number of com-

panies using biotechnology, employees, 

and  revenues.  This enviable position 

has been built through  a  combination 

of leading-edge  research,  determined 

entrepreneurial spirit, supportive 

government policy and increased 

availability of financing. 

The  Canadian biotechnology industry 

now consists  of  282 companies, 

72%  of which  are  small (employing 

50 people or fewer).  Total  employment 

in the  industry is just under  10,000, 

and the firms reported having a 

further  1,900 unfilled  positions. 

Biotechnology-related revenues are 

over $1.1 billion, and R&D spending 

exceeds $585  million. 

The health care sector dominates 

activity in all  aspects of biotechnology, 

encompassing 46%  of the companies, 

87% of the R&D investment, and  over 

two  thirds  of  the employment. Agricul-

ture  follows  with  22%  of  the compa-

nies, 5%  of the  R&D and  17% of  the 

employment. The  combined sales  of 

agricultural and food processing 

products  derived from biotechnology 

almost equal the sales  of biotech health 

care products. 
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Regional comparisons show that 

Quebec has the largest number of 

companies, followed by Ontario and 

British Columbia. Ontario has slightly 

more biotechnology employees than 

Quebec  —  both have over 30% of 

the total employment — followed by 

British Columbia at 13%. Both Ontario 

and  Quebec  have comparable levels of 

biotechnology sales — combined they 

account for  over  70% of such sales  — 

but companies  in Ontario invest almost 

twice  as  much in  R&D  as those in 

Quebec. British Columbia, with 20% 
of the firms, also conducts about that 

level of  R&D  (18%). While Alberta 

and Saskatchewan  invest 8% and 4% 
respectively in  R&D, they  enjoy tvvice 
the  biotechnology  sales of British 

Columbia. The Atlantic provinces have 

a growing presence in biotechnology, 

with 7% of the companies  and 5% of 

the  employment. 

Significant  growth rates  (over  10% 
per year)  are  foreseen in employment 

to  2001. If  realized,  this  growth  would 

result  in  there being twice  as many 

biotech employees  as there were in 

1995.  All  regions  are  anticipating  con-

tinued growth, but  British Columbia, 

Quebec,  and Ontario expect  the 

greatest  increase. 

Access  to  capital  is  a  critical  require-

ment  of  the industry, and  one  that was 

identified  most  frequently as a  hurdle. 

Companies  anticipated  seeking close to 

$1 billion in  1998,  based  on responses 

made prior to  the market fluctuations 

that set in during the latter half of the 

year. Venture capital investments rose 

steeply in 1997, up over 40% from 

1996 and by almost a factor of three 

from 1995. The Scientific Research 

and Experimental Development 

(SR&ED) Tax Credit Program is very 

important for the industry, although a 

substantial number of companies have 

not applied for these credits during 

the last five years. 

Financing and developing alliances of 

various kinds are the  two  top preoccu-

pations of the  industry's chief  executive 

officers.  About  three  quarters  of both 

the health care and agriculture compa-

nies have created  R&D  partnerships. 

Alliances for manufacturing, marketing 

or distribution have been put into place 

by over half of all companies  using 

biotechnology. 

Regulatory  issues were also identified 

as among  the  most  significant  hurdles 

facing the industry in  terms  of  both 

time  and  cost. Rates  at  which products 

receive approval for  either clinical 

trials  or  for  market entry  remain 

slow  in  Canada as  compared  vvith 

our  international  competitors. 

Intellectual  property considerations are 

also important. Approximately 17% of 

firms  had to  abandon  projects due  to 

blocked intellectual  property  rights, 

and an even  greater percentage have 

been  involved in patent  infringement 

litigation. 
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On the scientific side, over half of the 
firms are using DNA-based technolo-

gies, while the high-growth technologies 

include biosensors, gene therapy, bio-

informatics, and genomics. There 
are relatively few companies actively 
vvorking in these high-growth fields, 
but a significant number of firms indi-

cated that they would be soon develop-
ing such expertise. 'Virtually all areas 
are expected to see an increase in activ-

ity, although the more traditional areas 
will show by far the lowest anticipated 
increase. 

This report presents the most compre-

hensive picture available to date of the 

Canadian biotechnology industry — 

those companies using biotechnology. 

Planning for the next industry assess-

ment is already underway, so that we 

can obtain even more complete infor-

mation. In the meantime, it is evident 

that the Canadian biotechnology 

industry is an important success 

story, with the promise of much 

more accomplishment in the future. 
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INTRODUCTION 

"The extent to which 

Canada adopts 

biotechnology 

and pursues its 

development and 

application will sig- 

nificantly determine 

the country's future 

economic status 

and its role in 

world affairs. "  

Biotechnology methods and discoveries 

cut across disciplines and sectors, 

opening up the possibility of innovation 

in many areas. It is therefore an enabling 

technology —  one that creates numer-

ous opportunities beyond the original 

target(s). It is a science-based technol-

ogy that has elucidated the function 

and structure of the building blocks 

of living organisms. Our commercial 

successes over the past ten years have 

demonstrated the feasibility of developing 

products with specific characteristics 

and  targeted  applications. While the 

Canadian biotechnology industry is in 

the  early stages  of evolution, it has 

developed strengths  in  several sectors, 

using sophisticated techniques to create 

products, jobs and  new opportunities. 

This  report characterizes  the Canadian 

industrial biotechnology activity.  The 

document offers  information on  the 

size  and  structure  of  the  industry, its 

focus  and future  direction,  the  fiscal 

realities and the important business 

issues  it  faces. 

The report establishes  a single, credible 

benchmark of  statistics  and analyses on 

this  important enabling technology. It 

provides  a base for decision'makers to 

use  to ensure that biotechnology  is 

developed and applied in Canada to  the 

fullest  extent  possible. 

Statistics Canada obtained the data for 

the report by means of an industry sur-

vey carried out in the summer of 1998. 

It gathered information from firms 

that use biotechnology to produce com-

mercial products in human health, agri-

culture, aquaculture, food processing, 

environment, forestry, biochemicals, 

bio-informatics, and mining/petroleum 

sectors. 

Canada now ranIcs second, only to 

the United States, in the absolute num-

ber of companies using biotechnology, 

employees, and revenues. This enviable 

position  bas  been built through a combi-

nation of leading-edge research, entre-

preneurial spirit, government policy 

and availability of financing. 

Providing such  an  authoritative 

and comprehensive summary of the 

Canadian biotechnology industry is 

a  key element in BIOTECanada's 

mandate.  As a technology associa-

tion that is the voice for  the  indus-

try  and  research community in 

Canada, BIOTECanada strives to 

build a broader understanding of 

the industry's importance, and the 

many ways it already contributes 

to  a  better quality of life for all. 

Such understanding is essential for 

a supportive regulatory and policy 

environment to be fully realized, 

and for Canada to be recognized 

as a leader in biotechnology. 

I  Leading in  the Next  Mit/en/am, National Biotech-

nology Advisory Committee, 6th  Report,  1998. 
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METHODOLOGY 

Survey Methodology 
To undertake the survey, a universe of 
475 firms believed to be developing or 

using biotechnology was identified from 
Company listings in Contact Canada 's 
directory Canadian Biotechnology 1998, 
Statistics Canada's Industrial R&D 

SurveY, Canadian Biotech News and 
BIOTECanada's database. The survey 

excluded government laboratories, uni-

versities, hospitals, research centres, 
not-for-profit organizations, newly 

established firms, and companies using 

only traditional biological techniques 
such  as  dairy cultures or fermentation. 

For this report, biotechnology is 
defined as "the application of science 

and engineering in the direct  or  indi-
rect use of living  organisms or parts of 
organisms, in their natural or modified 
f°rrns,  in an  innovative manner  in  the 
Production of  goods  and  services or to 

improve existing processes." Various 

modern biotechnological tools have 

been included under this definition, 

including DNA-based technologies, 
bi

ochemistry, immunochemistry and 
a series  of advanced bioprocessing-
based technologies. 

Statistics Canada was commissioned 
to distribute  the survey, collect and 
validate  the data, and generate tables 
describing the survey results. Of the 
475 firms contacted, 144 considered 
themselves  to be outside the scope of 

the survey, had merged with another 
firm or were out of business. Of the 
remaining  331 firms, 210 (63%) Pro -
vided data, 20 (6%) refused to partici-
pate and 102 (31%) did not respond 

to numerous requests to complete the 

survey. Financial data  were supplied 

by  148  of the  210  responding firms. 

To estimate  the  size  of the industry,  the 

102 firms that did not respond were 

assumed to  have the  same percentage 

of firms outside  the scope of the survey 

as in the  universe  of 475 firms. Thus, 

72 firms  in this group of 102  were  con-

sidered to be involved in biotechnol-

ogy. These  72  firms were added to 

the 210  that responded, providing an 

industry  total of 282  firms. The  previ-

ously determined ratio of  small, medium 

and large  firms was applied to this 

additional group  of 72  firms. 

BIOTECanada analyzed the  survey 

results in conjunction with  the  private 

sector partners  in this project,  Contact 

Canada, Ernst & Young, and KPMG. 

The data provided  in  the report do 

not take into account new entrants, 

consolidations or bankruptcies that 

may have occurred after June 1998. 

Unless otherwise noted, the material  in 

this report is intended to represent the 

amount of biotech activity undertaken 

within the 282 firms considered as 

making up the Canadian biotechnology 

industry. Firms were asked to estimate 

the percentage of their total  sales, R&D, 

exports and human resources that were 

attributed to biotechnology. This per-

centage was then applied to key data 

sets to reflect only the biotechnology 

activity being undertaken by each firm, 

keeping in mind the proportion of 

small, medium and large firms. 

Success from Everllenee 	11 



Company Size 

Medium 	51-150 employees 

Smal I 1-50 employees 

Large 	 >151 employees 

Industrial Sectors 
Descriptions  of  industrial sectors cov-

ered in this  report are  provided in  an 

Annex at the end of this section. 

Financial Data and Definitions 
All financial  data are reported  in 

Canadian  dollars. 

• Biotech Sales: sales of biotech-

nology products  and services 

• Product Sated: biotech sales plus 

sales  of  traditional products 

and services 

• Other Revenue:  contract  revenue 

plus interest revenue multiplied 

by  the percentage of biotech 

sales, or biotech R&D where no 

sales exist, declared by each firm 

• Total Biotech Revenue: biotech 

sales plus other revenue 

• R&D: biotech R&D 

• Exporte: biotech exports 

Figure 1: Overview of Survey Data Sets 

Contact 	Statistics 

Canada '982 	Canada '985  

1  Canadian Biotech '97, Coming of  Age,  Ernst 8t Young's Fourth Report on the 

Canadian Biotechnology Industry, John Goudey and Deepika Nath, 1999. 

2  Canadian Biotechnology 1998, Contact Canada, Fred Haynes, January, 1998. 

3  Statistics Canada, Biotechnology Firm Survey  —  1997 

Comparisons with Other 
Canadian Reports 
Data  comparisons among surveys  are 

complicated by  the differences  in  defin-

itions,  the  universe of companies sur-

veyed and the type of questions asked. 

Two of the most recent  and  widely 

quoted Canadian publications are 

Canadian Biotech  '97  — Coming of  Age  
by Ernst  &  Young and Canadian 

Biotechrzology 1998, a directory  of 

firms published by Contact Canada. 

Figure  1  below provides an overview 

of  key  data  sets  provided in each of 

the documents. 

These three data sets are not directly 

comparable.  The Ernst  & Young  pub-

lication reported the entire business 

activity of each firm, not just the 

biotech component of that activity'. 

Their survey obtained responses from 

71  companies (32%) and the results 

were extrapolated to the estimated 

number of biotechnology firms in 

Canada  (224).  Information extracted 

from the annual reports of some public 

companies was also included. The 

period covered by  the survey was 

mid-1995 to mid-1996. 

Contact Canada produces  an  annual 

directory  listing  companies and other 

organizations that consider themselves 

to be involved  in biotechnology. The 

total of  558  companies listed for 

1998  included newly established firms, 

companies using traditional biological 

Ernst & 

Young  
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techniques  such as cultures and fer-
mentation, and service providers  — 
catagories  that were omitted from this 

survey. Each organization supplies 
information  on  its  technologies, prod-
ucts, alliances and key company statis-
tics.  The directory provides  data on 
biotechnology  activities  as  well  as the 
total activity  of  each organization. 
Employment data were collected as of 
1997 and financial data as of 1996. 

The Statistics Canada  survey gathered 
financial data for 1997 and employ-
ment data as of the second quarter of 

1998.  Financial  data were provided by 

148  firms (52%) and  other  data  were 

provided by 210 firms (74%). The sur-

vey focusses on the biotechnology com-

ponents of each company's activities, as 

defined by the companies themselves. 

While direct  comparisons are not pos-

sible, all three data sets demonstrate 

consistent trends. The biotechnology 

industry in Canada is R&D intensive. 

It is composed primarily of small, entre-

preneurial firms  and it is expanding 

in terms of number  of companies, 

employees, R&D expenditures, sales 

and other key economic indicators. 
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Aquaculture 

1Viany aquaculture firms concentrate 

on fish health, including  diagnostics, 

therapeutics and vaccines. Broodstock 

development  and extraction of bioac-

tive compounds from aquatic species 

are also included in this category. 

Food  Processing 

Food  processing companies are 

those which use enzymes, bacterial 

cultures, probiotics, and other novel 

food components. 

Bio-informatics 

The bio-informatics sector comprises 

those firms involved  in genomics and 

molecular modelling. This includes 

DNA, RNA and protein sequencing 

as well as biological databases. 

Other 

This  category encompasses all  firms 

that fall outside the sectors described 

above. In  general it includes firms that 

use biotechnology to develop nucleo-

tides,  peptides,  proteins, hormones, 

growth factors  and other biochemicals 

Also within this group  are  Firms  involve 

in  forestry,  mining,  energy, petroleum 

and chemicals, including  the  use of 

cleaner industrial bioprocessing. 

Annex: Sector Descriptions 

Health Care 

The health care sector includes thera-

peutics, diagnostics and gene therapy. 

Therapeutics includes vaccines, bio-

pharmaceuticals, immune stimulants, 

rational drug design, drug delivery and 

combinatorial chemistry, whereas diag-

nostics  covers  immunodiagnostics, gene 

probes, and biosensors. Gene therapy 

includes gene identification, gene 

constructs and  gene delivery. 

• Agi 	iculture 

Agriculture firms are involved  in plant 

and animal biotechnology  as well as 

agricultural  inputs. Plant  biotechnology 

includes the use of tissue culture and 

embryogenesis, as  well  as novel plant 

development.  Animal  biotechnology 

firms focus  on terrestrial animals 

including diagnostics, therapeutics, 

embryo transplantation and other 

reproductive technologies. Agricultural 

inputs include the use of bacteria, fungi 

and  yeast  to produce  feed  additives, 

bio-fertilizers and bio-pesticides. 

Environnent 

The  environment sector is made  up  of 

bio-filtration, which includes  the treat-

ment  of  organic  industrial  emissions, 

as  well  as  bio-  and phyto-remediation 

technologies used  to  clean  up toxic 

waste  sites. This  sector is  also  devel-

oping diagnostics  for  the  detection of 

toxic substances using bio-indicators, 

biosensors and immunodiagnostics. 

14 Canadian Biotechnology '98 



MON  SANTO  
Food Health Hope  - 

a life sciences company 

We can work together 
with biotech companies 
in Canada. 

How: 
• Strategic Alliances -R&D 
• Partnerships 
• Joint Venturing 
• Research Collaborations 
• Licensing 

What we can offer: 

• Therapeutic Focus 
• Leading edge technologies - 

traits, promoters, markers, etc. 
• Patents in Canola,Wheat &other key crops 
• Funding and other resources 

At Monsanto, we would like to work 
with biotech companies involved in: 

• Pharmaceuticals 
• Nutraceuticals 
• Biomaterials 
• Environmental Sustainability 
• Plant Biotechnology 

We're open for 
business, call us! 

For more information contact: 
Bin Huang (905) 814-2804 

Monsanto Canada Inc. 
2233 Argentia Road 
P.O. Box 667 
Mississauga, Ontario 
L5M 2C2 

Phone: (905) 819-9666 
Facsimile: (905) 819-9994 
Website: www.monsanto.com  



IMPROVING 	THE 	FUTURE... 

AG-WEST BIOTECH INC. 
BRINGING BIOTECHNOLOGY 	TO 	YOU 

Ag-West Biotech Inc. is a non-profit company facilitating agricultural 

biotechnology initiatives in Saskatchewan through funding assistance, 

promotion and technology transfer.  

It enhances awareness of agricultural biotechnology, 

assists in the identification and acquisition of 

new technologies, and encourages adop- 

tion and integration of these technolo-

gies. Its involvement covers the entire 

spectrum of animal, microbe and plant 

biotechnology, including vaccines, animal 

health, biological pest control, plant tissue culture, 

plant cell culture, modified seeds/plants, micropropagation, biofertiliz-

ers, food processing and fermentation. 

Ag-West Biotech ensures these technologies are moved forward to com-

mercial products to improve animal production, develop new crops and 

to create new business. Working in alliance with the Saskatchewan 

biotechnology research community, it has access to the expertise of one 

of the top agricultural biotechnology centres in North America. 

Through publications such as the monthly AgBiotech 

Bulletin and AgBiotech Infosource, Ag-West pro- 

vides information on agricultural biotechnolo- 

gy to the industry and the public. It operates the Saskatchewan 

Agricultural Biotechnology Information Centre, featuring public tours, 

a demonstration laboratory and an interactive information centre. As 

part of its communication and public awareness role, Ag-West also 

operates a web site, organizes national and 

international conference,s, carries out 

surveys measuring attitudes to biotech- 

nology, holds industry seminars and 

supports the creation of information 

sources like newsletters, videos and comput- 

er-based learning modules. 

Seeking strategic partners to assist in the commercialization of agricul: 

tural biotechnology projects in Saskatchewan, Ag-West Biotech services 

include: consulting a.dvice; a regulatory affairs advisory service, provid-

ing expert advice and mentoring to companies wishing to move products 

through the regulatory process; investment funding in support of the 

research, development, commercialization and expansion phases of pro-

jects; facilitation of research collaborations; identification of new tech-

nologies; facilitation of intellectual property and technology transfer; 

professional development seminars, media information 

services and a small business mentorship  pro-

grain for the industry. 

raueteeseep 

Awe 
Ag-West Biotech Inc. 

101-111 Research Drive, Saskatoon, SK Canada S7N 3R2  •  Ph.: 306-975-1939  •  Fax: 306-975-1966  •  E-mail: agwest@agwest.sk.ca  •  Web: http://www.agwest.sk.ca  



THE FUTURE IS NOW 

Lisa is looking into the future 

Canada's research-based pharmaceutical companies 
eMploy more than 18,000 highly skilled Canadians, with more 

than 3,500 working directly in the research & development of 

totrionow's medicines. 

And, in universities, hospitals and research centres in 

evetY reffion of Canada some 4,500 indirect jobs have also been 

created through extra-mural research investment placed by 

PMAC member companies. 

New and more effective medicines don't just happen. 

People, like Lisa, must discover, research, perfect and produce 

thent. And all this takes 10 to 15 years before regulatory 

aPProval. That's why strong domestic regulations are needed 

to ensure Canadians have continued access to new medicines. 

Pharmaceutical Manufacturers Association of Canada 
302-1111 Prince of Wales Drive, Ottawa, Ontario K2C 3T2 

Telephone (613) 727-1380 • Fax (613) 727-1407 

Internet: http://www.pmac-acim.org  



Bio 99 
INTERNATIONAL 
BIOTECHNOLOGY 
MEETING & EXHIBITION 
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THE WORLD'S LARGES T  BIOTECH MEETI 

BIO '99 will feature four days 
of sessions and workshops and 
over 450 exhibit spaces. Don't 	------ 
miss the opportunity to be 
among the more than 
5,000 industry leaders, 
representing every facet of the 
biotechnology industry expected 
to attend this event. 

Seattle, WA * May 16-29; 1999 

Bio  
BIOTEÇHNOLOGY 

INDUSTRY  
ORGANIZATION 

www.bio.org  

For more information or to join BIO, 
visit our website at vvww.bio.org  or 
call (202) 857-0244. 

Make plans now to attend: 
BIO 2000 in Boston, March 26-30, 2000 
BIO 2001 in San Diego, June 24-28, 2001 



Creating a 
Culture of 
Innovation 

ech pompanies are growing much faster and creating more jobs than 

r economy. And we want to make sure that our high-growth 

the people they need, so they are able to innovate and 
nally. 

in Ontario, our key challenge is to build on the things we are doing well, 
to identify where improvements are needed, and to set out a course to 
long- term prosperity. 

That's why the Ontario Ministry of Energy, Science and Technology, along with 

Partner ministries, is nurturing scientific discovery and innovation through 
Programs such as: 

• the Premier's Research Excellence Awards which help Ontario's world-class 
researchers attract talented people to their research teams; 

• the Ontario Research and Development Challenge Fund, a ten-year 
$ 500-million commitment to turning scientific discovery into new  economic 
oPportunities and job growt 

• our new Biotechnology S.. 
biotechnology expertise in 
the industry. 

All these initiatives have a 
based on unique products, _ 
gains which Ontario needs t 
DPPortunities in the growth i 
;cientists to flourish here at h 

re which will better harness the existing 

rnment, build awareness and help champio 

on goal to create new competitive advantases 

es and processes, and achieve the producttivity 

am  n competitive. We want to create 
es of the future for our best and brightest 

@ Ontario  



From Bench 	Du laboratoire 
to Bedside 	au chevet du 
to Boardroom malade 

Irercheur=inalade... 
g 	entrepreneur... 
T 	ersonnes, une même 

chose en tête, 
qui compte pour nous tous : 
la santé. 

Depuis le laboratoire, la 
recherche en santé permet de : 

mettre au point de nouveaux 

traitements, de nouveaux 
médicaments; 

prévenir la maladie et même 

scientist... a-T:fàfà 
entrepreneur... 

Three people with one thing 
in common, something that 
can make a difference to all 
of us: 

Health. 
lt starts in the lab, or "bench": 

health research into new 
therapies, new medicines; 

research that prevents 
illness, even saves lives; 

research that creates new 
technologies, new industries, 
new jobs for Canadians. 
VVe help make it happen. 
We're the Medical Research 
Council. 
This year alone we're provid-
ing research grants and 
tnining awards to over 
4,000 scientists working in 

universities, teaching hospi-
tals and research facilities 
across the country. 
VVe've also formed dozens of 
partnerships with the private 
sector, including venture 
capital funds. 
And we're always looking for 
new partners. Call us at 
(613)  941-6696! 
Find out how we can create a 
partnership in health research 
that can make a difTerence. 
To all of us. 

sauver des vies; 
créer des technologies, des 

industries et des emplois 
pour les Canadiens. 

Au Conseil de recherches 
médicales du Canada, 
nous aidons les chercheurs 
à parcourir le chemin qui 

mène à la découverte. 
Cette année seulement, noUs 
avons accordé des subventio 

de recherche et des bourses  s 
de formation à plus de 
4 000 chercheurs qui travaille. 

dans les universités, les hôpiti 
d'enseignements et les cen 
de recherche à la grandeur 
du pays. 
Nous avons aussi conclu des 
dizaines de partenariats avec 
le secteur privé, notamment 
des sociétés à capital de riscill 

Et nous sommes toujours à 
la recherche de nouveaux 
partenaires. Appelez-nous au 
(613) 941-6696 ! 
Découvrez comment nous 
pouvons établir un partenaci‘ 
dans la recherche en santé 
qui compte. 
Pour nous tous. 

Medical Research Conseil de recherches 
Council of Canada médicales du Canada 

Visit our website at www.mre.gc.ca  Visiter notre site Web : www.enn.gc.ca  

Canadâ' 



Cancer Vaccine 
That's not 

an oxymoron... 

and we're out 

to prove it. 

We're Pasteur Mérieux Connaught Canada. You know us 

mainly for our PENTACELTm vaccine against childhood 

diseases and for vaccines against other illnesses such 

as influenza and meningitis. But in partnership with the 

government of Canada, we've begun an exciting collab- 

orative effort to enlist the immune system in the battle against cancer. This is a 

multi-level vaccine initiative that will involve researchers not only at Pasteur Mérieux 

Connaught Canada, but also at medical institutes, universities and biotech companies 

across Canada. It is truly a collaborative effort that requires teamwork and leader-

ship. Our first targets are melanoma, colorectal and bladder cancers. Our goal, 

with the help of our partners across Canada and around the world, is to demonstrate 

that therapeutic vaccines can improve the treatment of these diseases. 

For more information, call [416] 667-2800. 

rp \PASTEUR MÉRIEUX CONNAUGHT   
RHÔNE-POULENC GROUP 

Committed to protecting life 



FOR THE Many, 
FROM ONE OF THE Felt) 

3TC®, our discovery for HIV/AIDS, make 
BioChem Pharma one of the select few 
biopharmaceutical companies to see its 
research become a breakthrough product. 

A breakthrough that's helping improve 
the quality of life for so many. 

As always, we continue to focus our 
research and development efforts on unmel 
human health needs that medical science 
has yet to solve. 

BIOCHEM PHARMA 

THERAPEUTICS - VACCINES - DIAGNOSTICS 

www.biochempharma.corri 



Patents 

Trade-marks 

Licensing 

Regulatory 
Matters 

Technology 
Transfer 

Financing 

Due Diligence 

Litigation 

BLAKE, CASSELS & GRAYDON 
Barristers & Solicitors • Patent & Trade-mark Agents 

: iotec nology Alliance 

Building Bridges...Expandin g A 	
nces 

The BC  Biotechnology  Alliance was founded in 1991 to promote and 
facilitate the development of a strong commercial biotechnology industry 
in British Columbia. Representing over 95% of BC's biotechnology 

community, the BCBA is an effective voice on a range of issues that affect 
the industry, from influencing public policy to stimulating investor interest. 

Working in cooperation with its 200+ members (more than 80 companies), 

the BCBA provides a valuable information network that connects you to 

the key players in the industry. You can access BCBA's established 

relationships with industry, academia, government, media and community 

groups by becoming a member. 

To get connected call us at 604.221.3026, fax 604.221.3027 

or visit our website at www.biotech.bc.ca  

BCBA BC Biotechnology 

Alliance 

I 	Suite 220 - 3250 East Mali, Vancouver, BC V6T 1W5 

Blakes' full service Intellectual 
Property Group provides a broad 

range of legal services relating to 
biotechnological and pharmaceutical 

products and processes 

For more information please contact: 

Brian W. Gray 

(416) 863-3256 	bwg@blakes.ca  

Box 25, Commerce Court West, Toronto, Ontario M5L 1A9 
Tel: (416) 863-2400 Fax: (416) 863-2653 ipe blakes . ca 

 http://www.blakes.ca  
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Canadian 
Biotechnology 1999 

• 1,100+ Profiles 
• Biotech companies 
• Services & Supplies 
• All biotech sectors 

• agriculture 
aquaculture 
biomaterials 
CRO's & CMO's 
environment 
food/beverage 
fermentation 

Detailed profiles 
Corporate data 

380+ pages 
• Research groups 
• Articles 

including: 
• therapeutics 
• vaccines 
• diagnostics 
• horticulture 
• molecular tools 
• veterinary 
• and more 
• Key contacts 

,  Alliances 

Diagnost ics 
Itiotrelinolop Canada  99 

e 	 „. 

œt.  

-14 

a 

Plrlarma 
Biolleharma & '99  Diagnostics 

Canada 

• genomics 
• oncology 
• osteoporosis 
• and more $1992e $199.m 

Nutraceuticals Canada 
• 900+ Profiles  • 335+ pages 
• Drug Companies 
• Clinical and Analytical Trials 
• CRO's & CMO's 
• Research Groups 
• Service & Supply Companies 
• Therapeutic X-index includes: 

• analgesics 
• cardiovascular 
• dermatology 
• gene therapy 

• 800+ profiles  • 216+ pages 
• Diagnostic Companies 

• human  •  food  •  veterinary 
• aquaculture  •  agriculture  •  envire 

• Service & Supply Companies 
• Research Groups 
• Diagnostic X-index includes: 

• cytology  •  histology  •  cardiologY 
• virology  •  CIA/EIA/RIA• microbiold 

• and more 

with this ad 

" ...an absolute must for anyond 
doing Biotech business in Canada 

'99  Canadiar 
Biotechnology Director) 

si99.' 

Save Hours of Time: find companies, contacts, tel#s, fax#s, e-mail & webs! 

Also by Contact Canada 

1-888-502-6666 
Email:ccinfo@ContactCanada.com  

Contact Canada' 
Life Science Information Specialists since 1989 

CD 
availZrr ns  
" plus $7.50 S&H, & 7% GST in Canada or 15`)/0HST & 8% PST in ON 
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RNS T & YOUNG 

PI° NEERED 

P R OF E SS 10 NA L 

SERVICES IN 

SUPPORT OF 

BIOTECHNOLOGY. 

TODAY WE'RE 

RECOGNIZED AS 

A SERVICE LEADER. 

DRAWING ON A GLOBAL 

ERNST & YOUNG NETWORK, 

OUR BIOTECHNOLOGY SERVICE 

TEAMS GENERATE POOLS 

OF INNOVATIVE IDEAS 

AND DEVELOP PRACTICAL 

SOLUTIONS THAT TARGET THE 

RESULTS YOU WANT- 

THE RESULTS THAT ACHIEVE 

YOUR BUSINESS OBJECTIVES. 

Whether yours is a mature company or a visionary start-up, we can help. To learn more, call: 

National 	Quebec and Atlantic 	Ontario 	Pacific and Western 

John Goudey 	Claude C. Bismuth 	Rob Scullion 	Dennis Bettiol 

(905) 882-3017 (5141 874-4330 (9051 882-3021  16041 643-5423 
Shelley Brown 
(306) 652-6594 

El ERNST &YOUNG 



You pace. You bang your head against the wall. 
You do everything in your power to satisfy your shareholders. 
Except talk to the people who could help you the most. 

We'll provide dear business advice that can help you increase your company's 

shareholder value. Think of it as a headache remedy. It just doesn't come in a bottle. 

For more information about how KPMG can help biotechnology companies, 

contact Linda Nower at 416 228 7128, e-mail: lnower@kpmg.ca  - 

www.kpmg.ca  

It's time for clarit 0 KPMG LLP 1999.  AH  rights reserved. 



Name:  

Email:  	

e°111Pany: 

Address: 

COEuntry: Postal Code / Zip: 	 

To learn more about this 
conference, complete and 
return this form to : 

BC Biotechnology Alliance 

220-3250 East Mall 
Vancouver, BC 

V6T 1W5 
Email: 

pacrimgbiotech.bc.ca  
Tel: 604-221-3026 
Fax: 604-221-3027 

Web: www.biotech.bc.ca  

Preliminary Conference Announcement 

Mark your calendars I 

PACIFIC RIM 
BIOTECHNOLOGY 
CONFERENCE 
AND BIOEXPO 
—CD--  
Vancouver, Canada 

November  12-17  

THE BCBA & BIOTECANADA ARE CANADA'S HOSTS OF 

PAC Runn 2000 

\les! 
I AM INTERESTED IN ATTENDING THE PACIFIC RIM 2000 CONFERENCE. 

e? BC.RA BAcr„a.n,octeechnoiogy 

Ikegistration package 	11 
S 
eonsorship 	 D 	 ME I,

D  
4hibitor Kit 	 D 	 BIOTECartarla, 

...... 	
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McCarthy 
Consultant 77;  Services Inc. 

Since 1981, a trusted reliable resource for 
highly competent regulatory expertise for 

the pharmaceutical, medical device, 
biotechnology, food and cosmetic 

industries. 

• Device Licence Applications 
• Advertising and Labelling review 
• GMP/GLP/ISO Audits and Training 
• Provincial Submissions 
• Government Liaison 
• Trouble Shooting 
• Regulatory Strategy 

• QA/QC 
• NDS 
• OTC Drugs 
• IND 

1151 Gorham Street, Unit 8 
Newmarket, Ontario, Canada L3Y 7V1 
Ph: 905-836-0033 Fax: 905-836-0006 

web: www.mccarthyconsultant.com  
email: mccarthy@mccarthyconsultant.com  

SPECIALIZING IN INTELLECTUAL PROPERTY LAW 

INCLUPING PROTECTING INNOVATION IN 

BIOTECHNOLOGY 

Smart & Biggar 
BARRISTERS AND SOLICITORS — PATENT AND TFtADE MARK AGENTS 

OTTAWA 
Joy D. MORROW 

Tel. (613) 232-2486 
Fax (613) 232-8440 

ottawaeamait-bigp,ar.ca 

TORONTO 
YOON KANG 

TeL (416) 5934514 
Fax (416) 591-1690 

toronto@amart-biggar.ca  

MONTREAL 
CHRISTIAN BOLDUC 

Tel. (514) 954-1500 
Fax (514) 954-1396 

montreal@amart-biggar.ca  

VANCOUVER 
J. CHRISTOPHER ROBINSON 

TeL (604) 682-7295 
Fax (604) 682-0274 

vancouvereamart-biggar.ca 



STRUCTURE OF THE INDUSTRY 

SECTION HIGHLIGHTS 

• The Canadian biotechnology industry now consists of  282  firms, 25% of' 

which are publicly traded 

• About 46% of the companies are in the health care sector; agriculture 

ranks second at 22% 
• Quebec has the largest number of  companies, followed by  Ontario and 

British Columbia 

• Small, entrepreneurial companies represent 72% of the total industry 

• Over half the firms surveyed  are using DNA-based  technologies 

• Employment is now just under  10,000, and an  additional 1,900 positions 

are vacant 

• Total  biotechnology  revenue is $1.1 billion, 90% from biotech sales 

• Health care contributed to 50% of biotech sales, 58% of exports and 

87% of R&D 

• The  combined  agri-food sector is responsible for 44% of biotech sales 

and 7% of R&D 
• R&D expenditures total $585  million 

The Canadian biotechnology industry 
e°fltinues  to grow, demonstrating inter-
national leadership as it faces several 
eballenges, acquires people with 
new skills, and  benefits from  sales of 
Products  now reaching  the market. 

Ile Canadian biotechnology industry 
n*w consists  of  282  firms,  25% of 

which are publicly traded. The  indus-
trY is characterized by a mixture of 
tirn.  dedicated to biotechnology,  and 

Of  those using it  as a tool to develop 
ttn)re  traditional products  and services. 
1:41otechno1ogy  is the sole activity  in 
66% of the industry, including 27% 
(:)f the large companies, 53% of the 

itledium companies and 74o /o of 

the small companies. 

The  industry is defined not only by 

those companies developing biotech-

nology products but also by those 

using biotechnology to develop other 

products  in addition  to providing a 

variety  of services.  Notably, just 

over half the firms surveyed are  using 

DNA-based  technologies,  with the 

remainder applying biochemistry-based 

or bioprocessing-based technologies. 

Company Distribution by Sector 
(see Figure 2) 
Health care dominates the  industry, 

representing  46% of the total number 

of firms. The next largest sector is agri-

culture, comprising 22% of our compa-

nies. When combined with the  food 

processing firms, the agri-food sector 

comprises fully 29% of the total. The 

environment sector comprises 11% of 

Stucco.' from Excellence 	15 



Source: Statistics  Canada,  Biotechnology Firm Survey  —  1997. 

Figure 2: Company  Distribution by Sector (%) 

Source: Statistics Canada, Bietechnokgy FU.n: Survey — 1997. 1  Company Distribution by Regiod the Canadian biotech industry and the 

remainder is made up of a variety of 

industrial sectors. 

Companies focussed on platform 

technologies such as bio-informatics, 

genomics and molecular modelling 

now make up 3% of our industry. 

Figure 3: Company Distribution by Region (%) 

• Health Care 

• Agriculture 

• Environment 

• Bio-Informatics 

• Aquaculture 

Food Processing 

Other 

(see Figure 5) 
Quebec has the largest number of 

companies (31%) followed by Ontario 

(25%) and British Columbia (20%). 

The three Prairie provinces share 

18% of the industry and the Atlantic 

region makes up the remaining 6%. 

• Quebec 

• Ontario 

• British Columbia 

• Saskatchewan 

• Alberta 

• Manitoba 

• Nova Scotia 

O Newfoundland  & PEI 

O New  Brunswick 
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S°urce:  Statistics Canada, Biotechnology Firm  Survey  —  1997. 

Company Distribution by Size 
Small, entrepreneurial companies 

( 1 -50 employees) represent  72%  of 

the  industry, whereas medium firms 
(5 1-150 employees) make up  15% and 
large  firms (151  or more  employees) 

Form 12%. 

Employment (see Figures 4-6) 
There are now just under 10,000 people 

employed  in Canada on activities 

involving biotechnology. An additional 

1,900 positions are vacant. 

Health care leads all other sectors, with 

68% of total employment. Agriculture 

Figure 4: Percentage Employment by Sector 

• Health Care 

• Agriculture 

• Other 

• Environment 

• Bio-Informatics 

• Food Processing 

0  Aquaculture 

49.  ure  5:  Percentage Employnzent by Region 

• Ontario 

• Quebec 

• British Columbia 

• Alberta 

• Saskatchewan 

• Manitoba 

• NB/NF/PEI 

2%  0  Nova Scotia 

rce:  Statistics Canada,  Biotechnology Firm Survey — 1997. 
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Small Total 

Figure 6: Employment by Company Size 

20000 	  

15000 

o 

'15 10000 

5000 

Medium 	Large 

Company Size 

• Currently Employed 

• Projected to 2001 

Source: Statistics Canada, Biotechnology FU.nz Survey  —  1997. 

is a distant second, employing 17%. 
Agriculture firms have an average of 

29 biotech employees, significantly less 

than the 52 biotech employees in the 

average health care firm. Agriculture 

and health care firms expect that each 

of their sectors will experience an aver-

age employment growth of 55% by 

the year 2001. 

Ontario leads the country in employ-

ment, with 33% of the total, followed 

closely by Quebec, with 32%. Com-

panies in Ontario now average 23% 
more employees per company than 

their sister firms in Quebec, but this 

differential is forecast to almost 

disappear by 2001. 

By company size, large firms account 

for 44% of all biotech employees, 

whereas  small firms  employ  32% and 

medium firms  24%.  This  is expected 

to  change significantly by 2001, when 

small firms will employ  44%  of  all 

biotech employees and large firms 

will employ  34%.  

Small companies reported that 33% 
of their available positions are vacant. 

Medium and large  firms reported 

lower vacancy  rates of 12%  and 14% ,  

respectively. 

18  Canadian Bietechnokgy '98 



Financial Overvkw 
(See Figures 7-10) 

Total Biotech Revenues 
(rdee Methodology Section for definitions) 
Total biotech revenues are now 
$1.1 billion. This comprises 90% 

biotech sales and 10% other revenues 

(contract research and income from 
investments). In distribution by com-
Peny size, large companies account for 

64% of the total, small firms account 
for 20% and medium firms for 16%. 
Total biotech revenues for large firms 

average $21 million. For medium firms, 
the average  drops to about  $4  million, 
and the average small firm has total 
biotech revenues just exceeding 
$1 million. 

Small and medium firms rely more 

on contract research revenues: they 

earned 78% of such revenues. 

Sales and Exports 

Biotech sales now approximate $1 bil-

lion, even though 29% of the firms are 

not yet generating sales. Health care 

leads with half of all biotech sales, fol-

lowed by agriculture at 23% and food 

processing at 21%. The combined  agri-
food sector has 44% of biotech sales, 

almost matching those from health 

care. Health care also accounts for the 

majority of exports: 58% of the total. 

Food  processing includes only 7% of 

Canadian companies  but  achieves  21% 

of sales and 18%  of exports. Although 

environment makes up 11% of the 

eig.  lire  7: Biotech Revenue by  Company  Sie  
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also leads vvith 42% of exports, follovved 
by Quebec and Alberta. Saskatchewan 

firms are more focussed  on  domestic 

markets: they have 9% of the biotech 

sales but less than 1% of the exports. 

The more globally oriented Alberta 

firms have 9% of the biotech sales but 

19% of the exports. 

Overall, exports make up a significant 

portion (40%) of biotechnology prod-

uct sales. Small firms, in particular, 

depend on export markets, where over 

50% of biotech sales revenue is gener-

ated. Domestic markets  are  more 

important to the large and medium 

firms, generating  61%  and  68%  of 

their biotech  sales respectively. 

Large firms reported 70% of 

biotech sales. Five firms account 

for 60% of biotech sales and 

50 firms account for virtually 

all biotech  sales.  

The average sales of biotechnology 

products per employee were approxi-

mately $58,000 for  small  firms, $62,000  

for medium firms and $162,000 for 

large firms. 

R&D Expen.diturei 
Health care has the lion's share (87%) 

of R&D expenditures. Agriculture, 

although it includes 22% of the com-

panies, accounts for only 5% of R&D 

spending. The remaining 8% is widelY 

distributed among the other sectors 

companies, the sector has only 3%  of 
sales and 1% of exports. 

Ontario leads the nation with 36% of 

biotech sales, followed by Quebec, 

Saskatchewan and Alberta. Ontario 

Figure 8: Key Data by Sector 

Biotech 

Sector 	Companies 	Sales 	R&D 	Exports 

	

% 	% 	% 	% 

Health Care 	46 	50 	87 	58 

Agriculture 	22 	23 	5 	21 

Environment 	11 	3 	1 	1 

Food Processing 	7 	21 	2 	18 

Aquaculture 	4 	1 	0 	1 

Bio-Informatics 	3 	0 	2 	0 

Other 	 7 	2 	3 	1 

Total 	 100 	100 	100 	100 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997 

Figure 9: Key Data by Region 

Biotech 

Sector 	Companies 	Sales 	R&D 	Exports 

	

% 	% 	% 	% 

Quebec 	 31 	34 	24 	25 

Ontario 	 25 	36 	42 	42 

British 

Columbia 	 20 	4 	18 	9 

Saskatchewan 	8 	9 	4 	0 

Alberta 	 7 	9 	8 	19 

Nfld, NB, PEI 	3 	0 	0 	1 

Nova Scotia 	3 	2 	2 	3 

Manitoba 	 . 	3 	6 	2 	1 

Total 	 100 	100 	100 	100 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997 
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(see Figure 8). While the combined 

agri-food sector covers 29% of the 

e°n1panies and 44% of biotech sales, 

it carries out only 7% of R&D. 

Most R&D expenditures (42%) take 

Place in Ontario; Quebec is next at 
24% followed by British Columbia 

at 18% (see Figure 9). 

Small and medium companies clearly 

lead the pack in terms of absolute 

R8rD spending. Large firms report 

k8tD expenditures of 34% of their 
biotech sales. In addition, the survey 

highlighted the fact that over half of 

the companies spend more than 50% 
Of  their revenues on R&D. 

Figure 10: Key Data by Company Size 
(financials in $ 

	

Small 	Medium 	Large 	Total 

No. of Firms 	204 	43 	35 	282 

Biotech Sales 	$183 	$137 	$698 	$1,017 

Other Revenue 	$49 	$47 	$23 	$119 

Total Biotech 

Revenue 	$231 	$183 	$721 	$1,135 

R&D 	 $192 	$153 	$240 	$585 

Exports 	 $95 	$43 	$275 	$413 

Employees 	3,125 	2,397 	4,302 	9,823 

Unfilled 

Positions 	1,031 	281 	587 	1,899 

Total Positions 	4,155 	2,678 	4,890 	11,723 

Note: Estimations for sector totals by Industry Canada and BIOTECanada. 

Source: Statistics Canada, Biotecnnnlnyy Finn Survey  —  1997 
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CORPORATE STRATEGY 

SECTION HIGHLIGHTS 

• CEOs considered finance and alliances as issues of increasing importance 

• Financing and regulatory issues were the most often cited hurdles to 

commercialization 

• 73% of health care firms and 76% of agriculture firms have R&D 

partnerships 

• Domestic partnerships were the most common 

• Alliances for manufacturing, marketing or distribution were formed by 

over half the companies 

• 17% of firms abandoned a project as a result of intellectual property 

rights held by other firms 

• 19% of public companies were involved in patent infringement litigation 

The biotechnology industry has been 

going through a time of rapid growth 

and change, especially over the  past 

five years. This section describes some 

of the underlying strategies being 

adopted by senior management teams 

to deal with the  constantly changing 

business environment. 

CEO Strategic Decisions 
The survey asked CEOs to identify, 

from a  list  of 19 potential choices,  the 

important decisions that were made 

in  1997 and that were expected to be 

made in 1998. Responses were groupe' l  

into  six categories to help ascertain 

CEOs' top priorities: product devel-

opment, human resources, technoloe 

licensing, finance, alliances and  othei. 

Figure  11 identifies  both finance and 

alliances as the issues of increasing 

importance. 

Within each category, CEOs identified 

more specific concerns. For instance, 

from 1997 to 1998, not only has  the 

Figure 11: Strategic Decisions by CEOs 

I  997 	 % 	I  998 

Product Development 	 33 	Product Development 	l 

Human Resources 	 18 	Finance 	 : 

Finance 	 17 	Alliances 	 l 

Alliances 	 16 	Human Resources 

Technology  Licensing 	 7 	Technology Licensing 

Other 	 9 	Other 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997 

--/ 
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finance  category become the second 

//lost important strategic issue, but also 

within  this category alliances and sales 

have become more significant sources 

of financing. Other sources remained 

relatively stable. Expectations of 
increased financing were expressed 
only by small companies. Over the 
saine  period, CEOs placed increasing 

Portance on alliances vvith other 

cuoiPanies but revealed little change 

in their desire for alliances with either 

academia or government. This is par-
ticularly evident among small firms. 

General Strategies 
In the  early 1990s, many biotechnology 

firilis intended to become fully inte-
grated  pharmaceutical companies 

(1 'IPC0s)  in an attempt to mirror the 

success  of the pharmaceutical giants as 

well  as a handful  of  flagship biotech-

n010,gy firms from the US. This required 
developing  in-house capacity for the 
full range of activities from early-stage 
research to manufacturing and  even 

a'arketing services. These capabilities 

've.  ere  expected  to be  acquired through 
lu-house  development,  mergers  or 
acquisitions.  This model  has not 

bee  ri  achieved  by any Canadian 

1)i(itechnology  firm. 

In  fact, in  today's  world,  the FIPCO 
IrePresent s  a bygone era. Even the 

'rest  of multi-national pharmaceuti- 
cki 

companies now often rely on out-

'clurcing and alliances  to access the 

nl'at  innovative technologies, to carry 
t  clinical trials,  to provide access to 

smaller markets or  to help them fill 

their product pipeline. Biotechnology 

firms, too, have  begun to focus their 

efforts on core capabilities while 

accessing  the required  range of  other 

activities through  alliance formation 

and other corporate strategies. 

This approach has helped to concen-

trate management focus, conserve 

cash positions and improve  the  long-

term viability of many biotechnology 

firms. Expectations of Canadian CEOs 

reflect this  trend toward alliance cre-

ation rather than accomplishing the 

same ends  through mergers or  acqui-

sitions.  In  both 1997 and 1998  less 

than 4% of CEOs expected to acquire 

another company and less than 1% 

expected to be acquired. 

Strategic Alliances 
The survey reported on the different 

types  of strategic alliances. Among the 

R&D partnerships, universities  were 

the dominant partner,  followed  by 

research  centres and other biotechnol-

ogy companies. Federal laboratories 

and the Networks  of  Centres  of 

Excellence  were each  cited in  less  than 

12%  of R&D partnerships, suggesting 

that more effort may be required to 

raise industry awareness  of  such 

opportunities. C,onsidering  the impor-

tance  of  R&D partnerships to expand 

the technology  base  and to  provide 

access to new ideas, it is notable that 

27% of  health  care firms  and 24% 

of  agriculture firms did not yet  have 

a research  partner. 

k. 
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Domestic R&D partnerships were 

reported most frequently (52%) 

among the firms surveyed. US R&D 

partnerships were noted by 26% of 

the respondents and EU links by 17%. 

Environment and aquaculture compa-

nies rely most heavily on Canadian 

R&D partners; the vast majority of 

their partnerships are located in 

Canada. Health care companies 

accounted for 50% of the R&D 

partnerships, and just over half of 

these partnerships were Canadian. 

Increasingly, as more products reach 

regulatory approval, there is a ten-

dency for Canadian firms to enter into 

later-stage manufacturing, marketing 

and distribution alliances — over half 

the companies surveyed already have 

such alliances. However, considering 

how important alliances are for suc-

cessful business development within 

the industry, it is somewhat surprising 

that these numbers do not approach 

100%. The current industry focus  on 

research  may be  an  important  factor. 

Environmental firms appear to be at an 

even earlier phase of development than 

other sectors, with considerably more 

involvement  in  R&D partnerships 

than  later-stage  alliances. 

These later-stage alliances enable 

biotechnology companies to retain their 

product development focus  and  build 

on  existing competencies rather than 

vertically integrating all the functions 

required  for  successful  commerciali- 

-  zation. Canada and the US were the 

dominant locations for later-stage 

strategic alliance partners, each 

reported by approximately 28% of 

respondents. The EU and Asia were 

identified as other alliance partner loca-

tions by 20% and 13%, respectively. 

Many firms in all sectors have more 

than one alliance. The vast majority 

of agriculture firms and health firms 

had at least one strategic alliance, but 

environment firms were less involved. 

R&D partnerships were in place  for 

6§% of firms. IVIarketing alliances 

were held by 49% of firms, followed 

by manufacturing at  29%, finance at 

13% and regulatory at  9%. Other types 

of later-stage strategic alliances  were 

reported by only 3% of firms. 

Intellectual Property 

Intellectual property (IP) often forms 

the basis for emerging companies to 

establish their value  as  market players 

and alliance  partners.  The  survey 

showed that over the past three years 

37% of respondents had assigned  IP 

rights outside the company, vvith the 

recipients being evenly split between 

Canadian and foreign organizations. 

Private-sector firms made up 69%  of 

the  recipients. Acquisition of IP  was 

more  active: 61% of  respondents  were 

involved in such dealings over the past 

three years, and 60% of them acquired 

technologies  from within Canada. Of 

those acquiring IP, 40% sought the 

technologies from universities and 
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Access to skilled human resources 

was  the  third most o ften cited problem, 

especially  for small and medium 

companies. 

a  further 32% from other companies. 

Medium firms were the most active 

in both assigning and acquiring IP, 

with half assigning it and almost all 

acquiring it. 

A substantial proportion (17%) of all 

respondents have  had to  abandon a 

Project because they were blocked by 

I? rights held by another organization. 

This  problem was equally cited by 

small, medium and large firms, whether 

Publicly  or privately held.  This may 

suggest that  an  adequate level  of  tech-

nical due diligence,  prior to the  initiation 

of a project,  had not been completed. 

Within  the year prior to the survey, 19% 

Of public companies had been involved 

in litigation related to patent infringement. 

A  tnuch smaller proportion (7%)  of 

Private firms had been involved 
(luring-  the  same period.  As the indus-

trY  grows  and  as more products  enter 
the  marketplace,  we  can  expect these 

nUmbers to increase. Companies 

should  consider mechanisms to  deal 

Ivith this  potentially  serious problem. 

iiiirdied to Commercialization 
l espondents described several impor-

tant  barriers that  must  be overcome 
tlurin5.... the  product development cycle. 

he  most  pressing hurdle to successful 

%nmercialization,  reported by 64% 
Of respondents, was considered to be 

ccess to capital.  Small  and medium 

nrius,  both  public and private, were 

the most concerned. This issue  was  of 

greatest importance to the aquaculture 

and environment firms. 

The  cost  and  time required for regu-

latory approval was  the  second most 

often cited hurdle, reported by  56%  of 

respondents. Aquaculture  firms appear 

to be the most concerned with regu-

latory hurdles, followed by food pro-

cessing  and agriculture  companies. 

The concern over the time required 

for approval dominated over cost, espe-

cially among the large companies„In 

order  of  priority, the  other regulatory 

issues cited  in the  survey were interna-

tional harmonization, IP protection and 

labelling. Agriculture  was  the sector 

most concerned about international 

harmonization  and  labelling, while 

the health  care sector was  the  most 

concerned about regulatory approval. 

Small private  companies were  the  most 

concerned  group on  all  issues.  Only 

9%  of  survey respondents presently 

have alliances  related to regulatory 

affairs, ranking last in the list of late-

stage  alliance  types  behind  marketing, 

manufacturing and finance.  Of those 

firms that raised  capital in 1997, 
7%  planned to use  it for regulatory 

approvals.  The proportion increased 

to 12%  of those companies expecting 

to raise  capital in  1998. 
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C,onsidering the current media interest 

and consumer concern over genetically 

engineered products, especially in 

Europe, it is surprising that only 

25% of the responses identified public 

acceptance as an issue. Labelling was 

considered a hurdle in less than  5% 

of responses from food processing 

firms and 4% of agriculture firms. 

Figure 12: Hurdles to Commercialization 

Percentage 

Hurdles 	 of Responses 

Access to Capital/Smart Capital 	 64 

Cost & Time for Regulatory Approval 	 56 

Skilled Human Resources 	 32 

Consumer Acceptance 	 25 

Lack of Information on Markets 	 21 

Access to Technology 	 18 

International Harmonization 	 12 

IP Protection 	 11 

Other 	 8 

Labelling 	 5 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997 

•  BIOTECanada Commentary — 
Hurdles to Success 

Companies face a wide variety of hurdles during 

product development and commercialization. 

Canadian firms appear to recognize a number 

of issues that have plagued the industry since 

its earliest days, such as financing and alliance 

formation. 

However, the survey was conducted prior to 

the sudden stock market decline and subse-

quent tightening of purse strings by investors in 

August 1998. The change in the financing envi-

ronment has surely placed greater emphasis on 

the need for innovative mechanisms to raise and 

conserve cash. As well, the nature of partnering 

has changed due to the recent and ongoing 

transnational consolidation. Emphasis is now 

given to rationalization of both partners and 

product lines, more strict capital asset manage-

ment, and the search for opportunities to build 

the late-stage development pipeline. CEOs must 

move quickly to consider the implications and 

identify both the challenges and opportunities 

raised by this change in circumstances. The busi -

ness environment in 1999 has little in common 

with what existed but a few short years ago. 

Canadian firms now also face a variety of other 

issues. Yet, according to the survey responses, 

CEOs appear relatively unconcerned or unaware 

of their potential impact. These include the 

Biosafety Protocol, Health Canada's legislative 

renewal, the socioeconomic factors creeping into 

the regulatory process, international regulatorY 

harmonization, restrictions to formulary listings ,  

public acceptance, and intellectual property 

protection. 
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of the expertise gaps as well as the existing 

management and personnel difficulties in that 

department. Other agencies must also move 

quickly to meet the rising demand for timely 

product review. 

International intellectual property harmonization 

must also be achieved. Issues such as Patent 

Term Restoration for pharmaceutical products 

and patenting of higher life forms need to be 

revisited over the coming months. 

The biotechnology business environment in 

Canada will require a sustained commitment to 

ensure that Canada remains internationally com-

petitive and prepared to meet the global chal-

lenges we face. Greater CEO involvement will 

also be necessary for these pressing issues. With 

senior level attention to long-term structural 

challenges, Canadian firms can stay abreast 

of our forward-thinking competitors. 

Many of these issues are influenced by govern-

ment policies and procedures. They have a pro-

found import on the success of our biotechnology 

industry. For example, several Canadian regula-

tory agencies are uncompetitive in their approval 

times for biotechnology products when compared 

to both US and Europe. To meet expectations, the 

regulatory agencies must become more efficient 

and adaptable. Whether this is achieved through 

increased resources for this critical function, 

through greater reliance on assessments in 

other jurisdictions (harmonization), or through a 

combination of measures, is not important. The 

determining factor will be whether or not Canada 

is competitive with respect to the time and cost 

of obtaining product assessments and decisions. 

At the same time, the quality of regulatory 

oversight in Canada must not be compromised. 
The  reorganization of Health Canada's Health 

Protection Branch moy help to overcome some 
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FISCAL ENVIRONMENT 

SECTION HIGHLIGHTS 

• Access  to capital is the most often cited hurdle to the development of the 

Canadian biotechnology industry 

• Large firms generated 70% of the $1 billion in 1997 biotech sales, small 

firms 17% and medium firms 13% 

• Biotech sales from agriculture and food processing products are now 

close to matching those from the health care sector 

• The top five firms account for 60% of biotech product sales 

• The top three public firms each have a market capitalization exceeding 

$1 billion 

• In 1997, 37% of Canadian biotechnology companies raised capital; 

56% of our companies expected to raise over $920 million in 1998 
• Most firms expecting to raise new capital in 1998 intended to use 

it for R&D 

• The average amount raised in 1997 was $3.9 million per firm; expec-

tations have increased to an average of $5.8 million per firm in 1998 
• 16% of the biotechnology industry did not apply for SR & ED tax credits 

in any one of the past five years 

• Venture capital investment in life sciences rose steeply in 1997, with 

177 deals; 62 more than in 1996 and 101 more than 1995. In all, 

$383 million was invested in the sector, up $113 million from 1996 
and almost three times the 1995 figure 

Companies involved in biotechnology 

have developed  a  number of methods 

for obtaining the financial  resources 

required  to  meet  the  needs  of  their  busi-

ness. These  include,  but are  not limited 

to,  product sales, contract research, 

interest on investments,  capital  pro-

vided through  investors and alliance 

partners, tax credits and government 

programs, issuance of debt, off balance 

sheet financing  and  other creative 

mechanisms.  The  survey results show 

that the  most often cited hurdle to the 

development  of  the Canadian biotech-

nology sector, mentioned by 64% of 

firms, was access to capital. Regulations 

and human  resources were also  cited as 

challenges to development. 

Sales 

Sales of biotechnology products are 

still in their infancy but are expected t° 

grow  rapidly  as products move through 

the research pipeline and clear the met' 

latory hurdles. The Canadian industrY 

now has over  $1  billion in biotech 

sales, with 70% accruing to large firms' 

Small firms account for 17% of biotech 

sales, followed  by  medium firms with 

13%. Figure 13 shows that the median 

biotech sales per small firm are $54,000,  

for medium firms  $2  million and for 

large firms $2.4 million. 
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No of 

companies 

Average 	 Median 

Biotech Sales 	Biotech Sales 

204 $54 $895 

$3,174 

$19,950 35 

Small (1-50) 

Medium (51-150) 

Large  (>150) 

$2,000 

$2,441 

Raised capital 

in 1997 
°Ai 

40 

Expected to raise 

capital in 1998 

63 Small 

Total Industry 56 37 

Medium 33 56 

Large 23 20 

Figure 14: Capital Acquisition by  Company Size 

Source: Statistics Canada, Biotechrwlogy Firm Survey  —  1997 

Pigure 13: Biotech Sales Per Company by Size ($000) 

Note: Estimations for  sector totals by Industry Canada and BIOTECanada. 

Source :  Statistics Canada, Bintecbnology Firm Survey  —  1997 

flealth care accounted for 50% of 

biotech sales, followed by agriculture 

with 23% and food processing with 

21 We•  The  combined biotech sales of 

ag-food  products (44%) are now close 

t°  matching the health care sales. 

However,  the  survey pointed out that 

the  distribution  of  biotech  sales is 
not consistent among companies. Five 

etrnis account for 60% of biotech sales, 

20  firms for  83%  of biotech  sales 

fltl. 50 firms for 98% of biotech sales. 

Private firms achieved a slightly larger 

Percentage  of  biotech sales than their 

Public counterparts, although public 

rulils hold a significant lead  in  total 

Product sales of over two and half times 

the  private firm total sales figures. 

410tech  sales far  exceed both contract 

other revenues (often interest 
e. k'ned  on capital from  equity offer- 

malcing up  fully 90% of total 

Qi°technology revenues. Both small 

eL uti  medium firms,  however,  rely more 

neavily  on revenue from non-sales 
%urces, which make up over 22% of 
t 	• heir total biotech revenues. Health 

L4re accounts for the vast majority of 

%th contract and other revenues. 

Access to Capital 
The  survey showed that 37% of the 

respondents raised  capital in 1997, 
(see Figure  14).  In 1998,  a  substantial 

increase, to 56%,  was  expected in the 

number  of  firms seeking capital. 

Small firms, 40% of  which raised capi-

tal in  1997, were the most likely (63%) 

to  report plans to raise new capital in 

1998.  An  increasing number  of medium 

firms also  expected  to  raise more new 

capital;  33% were  successful in  1997 

and 56% reported such  expectations 

for 1998. 
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Capital Acquisition Expectations 
Among the firms that provided infor-

mation on their successful search 

for new capital in 1997, the average 
amount raised was $3.9 million per 
firm. For 1998, the average reported 

intention of raising new capital was 

$5.8  million per firm. The industry 

expectation was that  more than 

$920 million would be sought in 1998. 

Figure 15 shows that all sectors antici-

pate substantial increases in capital 

raised. The biggest increase is expected 

in the environment sector, where more 
than double  the  number of firms that 

raised capital in 1997 expected similar 

success in 1998. In fact, the largest 

investment demand for capital is expected 

to come from smaller companies. 

Sources of Capital 
Private placements and venture capital 
were the most sought-after sources for 
capital in 1998; 30% and 25% of firms 

respectively expected to  use these 

sources (see Figure 16). Canadian 

venture capital sources invested 

$203 million in biotechnology in 1997, 
equating to 11%  of  total  venture  capital 

disbursements. 2  The survey revealed 

that partnerships are also increasing 

-in importance; 24% of  firms expected 

to raise capital in 1998  through strate-

gic partners,  more  than double the 
number in 1997. 

Figure 15:  Capital Acquisition by Sector 

Raised capital 	Expected to raise 

in 1997 	 capital in 1998 
% 	 0,4 )  

Agriculture 	 34 	 47 

Aquaculture 	 43 	 83 

Environment 	 23 	 55 

Food Processing 	 47 	 47 

Health Care 	 42 	 64 

Other 	 29 	 50 	 _ 
Total 	 37 	 56 

Source: Statistics Canada, Biotechnology Finn  Survey  —  1997 

2  Mary Macdonald 8.1 Associates Limited, pri,:3e  

communication. 
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R&D 62 58 

17 24 

7 12 

Other 14 6 

eigure 16: Sources of Capital Acquisition 

Raised capital 	Expected to raise 

in 1997 	 capital in 1998 

'.pital Source 	 % 	 % 

rivate Placement 	 37 	 30 

enture Capital 	 24 	 25 

ngels/Friends 	 13 	 8 

trategic Alliance 

artner 	 11 	 24 

econdary Public 
■ffering 	 5 	 3 

litial Public Offering 	 1 	 6 

ther 	 9 	 4 

Source: Statistics Canada, Biotechnology Fie-eel  Survey  —  1997 

Use of Capital 
ks  shown in Figure 17, the majority 

of  new  capital continues  to  be used to 

sliAport R&D, with 58% of firms rais-

ing new capital in 1998 expecting to 

Ilse  it  on R&D. Process scale-up is the 

intended use for 24% of the total funds 

enised. Financing regulatory approval 

'%'es identi fied as a goal by 7% of firms 

(*ire 17: Capital Utilization 

seeking capital in 1997, rising to 12% 

in 1998. 

Federal and Provincial Tax 
Incentives 
A variety of tax and other economic 

incentives are provided by govern-

ments to support the development of 

the biotechnology industry. Canada has 

Raised capital 

in 1997 

P urpose for Capital 

Expected to raise 

capital in 1998 

Process Scale-up 

kegulatory Process 

%)urce:  Statistics Canada, Biotechnology Firm Survey  —  1997 
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one of the world's most generous tax 

credit systems in support of research. 

One example is the federal Scientific 

Research and Experimental Devel-

opment (SR&ED) tax credit system. 

It provides tax incentives to Canadian 

businesses conducting research in 

Canada. IVIany biotechnology firms 

make no profit and are therefore not in 

a taxable position. However, SR&ED 

expenditures, not deducted in the year 

which they are made, can be carried 

forward indefinitely and increase the 

valuation of firms that accumulate the 

deductions. As well, some companies 

are eligible for full or partial refunds of 

the investment tax credits that are gen-

erated from these SR&ED expenditures. 

Canada's provinces also offer generous 

incentives that supplement the federal 

tax credit system. Provincial govern-

ments are increasingly competitive in 

offering tax incentives in their bids to 

attract foreign investment. Canada's 

two largest provinces lead in the com-

petition, demonstrating that the after-

tax costs of doing $100 of research 

could be as little as $32 in  Quebec 

and $33 in Ontario. 3  

The survey showed that 94% of firms 

had R&D expenditures between 1995 

and 1997. However, a relatively high 

proportion of companies are not 

using the SR&ED tax credit incentive 

program to offset these expenditures. 

Approximately 16% of the biotechnol-

ogy industry did not apply for SR&ED 

3  Source: KPMG Biotechnology Report, 

Summer 1998 

tax credits in any one of the past five 

years. Within the bio-informatics sec-

tor, 50% of the firms did not apply, 

and 29% of the environment sector 

firms did not apply. Medium-size firms 

appear to be the most pervasive users 

of the program; all the respondents in 

this category had applied within the 

past five years. 

Reasons for not using the program 

ranged from not meeting the eligi-

bility requirements (or uncertainty 

of doing so) to the complexity of the 

process. Responding to calls from 

industry for improvements to the 

government's administration of the 

R&D tax incentive program, Revenue 

Canada recently released an action plan 

 based on industry recommendations. 

• BIOTECanada Commentary: 
Sources of Financing 

Private 

Public equity markets have been one of the 

major sources of financing for companies deal" 

aping biotechnology products. The market capi -

talization of these companies has placed them 

into several tiers. The top tier, with market 

capitalization exceeding Si billion, includes  onlY 

three public firms (as of January 1999), one  of 
which is the clear leader. In January 1998 there 

were two. Those in the next tier have a maxi - 

mum market cap of just over S250 million, 

pointing out the great discrepancy in componY 

valuation between the tiers. ApproximatelY 

a dozen firms have a market capitalization 

exceeding S100 million (Canadian Biotech hleel5  

Only a handful of Canadian biotechnology fir°5  

are tracked by international stock analysts  wil°  

provide advice to investors, both large  and  5' 
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Without a significant analyst following, publicly 

traded stocks generally fail to reach the attention 

of potential investors and their visibility and 

valuation tend to languish. 

Great strides were made in the mid '90s to gain 

investment community acceptance for high-risk 

biotechnology enterprises. Vast amounts of ven-

ture and other private capital were drawn to the 

industry and helped to create a variety of new 

biotech firms, especially in Quebec and British 

Columbia. As well, due to a wide-open financing 

window, venture capital firms were able to 

recoup some of their investments by taking 

companies into the public equity markets. 

During the summer of 1998, the world stock 

markets declined and the biotech equity financ-

ing window closed, making new public offerings 

more difficult and costly. At the same time, ven-

ture capital sources and private placements also 

became more cautious, often limiting their expo-

sure to new start-up ventures and focussing 

investments into later-stage portfolio companies 

with which they were familiar. Key parameters 

for attracting financing for these later-stage firms 

has been meeting milestones and demonstrating 

on ability to sustain steady growth. 

f) niv a limited number of CEOs had been expecting 

10 raise capital from public equity offerings 

during this volatile period, thereby minimizing 

the negative impact on public equity acquisition 

efforts. However, the volatile climate limited the 

number of firms able to successfully meet their 

capital acquisition targets even from other 

sources. The demand for cash in 1999 will 

therefore likely exceed that expected in 1998. 

The trend toward the tightening of investor purse 

strings has occurred around the world, and 

Canadian biotech firms are now competing for 

a limited pool of global financial resources. In 

order to survive the existing global financial tur-

moil, companies must consider novel financing 

mechanisms, focus their existing resources on 

core activities and implement cash conservation 

or optimization measures. 

Government 

One of the more important assets of a small 

biotechnology company is the tax credits built up 

over the product development life cycle under 

the SR&ED program. However, companies have 

become increasingly frustrated with various 

aspects of the SR&FD program; complaints range 

from a lack of clarity about what constitutes true 

research to the large amounts of time spent 

preparing, filing and defending tax claims. 

Revenue Canada is now working in partnership 

with BIOTECanada to identify the barriers faced 

by the different sectors and company sizes in 

order to rectify this situation. BIOTECanada's 

goals are to ensure that this program becomes 

the incentive program it was initially designed 

to be and that the requirements are 'industry 

friendly' with consistent interpretation by both 

industry and Revenue Canada. 

Government also provides support under other 

programs for companies in later-stage develop-

ment. However, access to seed capital is limited. 

New federal seed financing programs need to be 

established for the early concept stage, so that 

companies may get through this difficult period. 

To help companies in later stages of develop-

ment, existing federal initiatives such as the 

Technology Partnerships Canada Program 

(Industry Canada), the Matching Incentives 

Program (Agriculture and Agri-Food Canada), 

and the Industrial Research Assistance Program 

(National Research Council) should consider 

mechanisms to improve access for companies 

involved in biotechnology. 



Canadian Venture Capital: 
A Lifeline for Life Sciences 
Mary Macdonald & Associates Limited 

The Canadian venture capital industry continues 

to experience record-setting levels of growth, 

attracting significant amounts of new capital each 

year and disbursing even greater amounts. The 

pool of capital being managed by the Canadian 

venture industry at the beginning of 1998 stood 

at $8.4 billion, and the capital still available for 

investment was holding steady at $2.4 billion 

despite unprecedented levels of investment in 1997. 

The Canadian venture community disbursed a 

whopping $1.8 billion over the course of 1997, 

up by 66% from the already record-setting level 

of $1.1 billion in 1996, with a growing focus on 

technology companies. The impetus for technol-

ogy investing in Canada has clearly gathered 

a head of steam and is likely to be sustained 

in the foreseeable future. 

The capital invested by  the  Canadian  venture 

community in the life sciences sector (biotech-

nology  and health combined) continued to rise 

steeply in 1997.  A total of  177 financings were 

completed that altogether involved $383  million. 

This activity level represents  more  than twice  the 

number of deals done just two years earlier  and 

almost  a  threefold increase in the capital  invested 

in these young life  sciences firms. 

Life  Sciences Investments Continue  to Rise 

After a notable increase in the amount of syndi-

cation among venture investors in their life 

sciences deals, this collaboration is falling off 

somewhat, presumably because of the grovving 

number of investors with capital available to 

invest. Each life sciences financing completed in 

1997 involved an average of 1.7 investors, down 

from 1.9 in 1996. 

The industry continues  to strengthen its ability to 

satisfy  the growing  capital requirements of young 

life sciences firms over their development cycle. 

This is evidenced by  the proliferating involve-

ment of venture investors in life sciences deals 

above the $5 million level. Between 1992 and 

1994,  only five life sciences deals involved  more 

than  $5 million. In 1996, there were  23 deals  of 

this size and altogether they absorbed $167 mil-

lion. In 1997, the upward trend continued with 

33 large deals consuming $217 million.  Good 

young Canadian life sciences companies now 

appear to have access to the kind of capital they 

need to create and grow a world-class company. 

Ontario and British  Columbia 

Most Active Markets 

Some notable shifts in the regional allocation of 

life sciences investment activity took place in 

1997; Ontario-based firms captured  37%  of the 

$383 million invested, up from their  24%  share 

in 1996. Activity in British Columbia also rose 

sharply, with $93 million  (24%)  flowing into 

BC-based firms, up from  the $48  million  (17%) 

that went into the province in  1996. By contrast, 

the capital flowing into Quebec-based firms fell 

from $111 million to  $87  million in  1997. This 

decline was, in.  our view, primarily  a function of 

some repositioning of senior industry players  in 

Quebec and the shift in their attentions to fund- 

raising for a significant part of the  year.  Presumably 

now that new funds are in place and their man-

agers settled in, the pace of Quebec investment 

activity will pick up again. Medical-related 

biotechnology continues to be the principal focus 

for investment within the sector, but interest in 

medical devices seems to be coming on strong. 
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RESEARCH BASE 

SECTION HIGHLIGHTS 

• Canadian biotech firms invested $585 million in R&D in 1997 

• Ontario has the highest level of biotech R&D (42%) even though it 

has only 25% of the firms. Quebec and British Columbia follow with 

24% and 18% of the R&D investment made by 30% and 20% of the 

companies, respectively 

• 87% of biotech R&D is devoted to the health care sector 

• High-growth technologies include biosensors, gene therapy, bio-

informatics, and genomics 

• Rates at which products receive approval for trials or market entry 

remain slow 

Canadian Strengths 
The growth and the strength in the 

Canadian biotechnology  industry mea-

sured by this survey are, in large part, 

the result of a  broad and productive 

basic research activity that has been 

sustained at modest levels over several 

decades. Canada has a long history of 

undertaking world-class  research in 

numerous scientific disciplines that 

support the biotechnology  industry. 

Our scientists  are frequently cited and 

Canada  ranks  6th  in the  world for 

number of publications in science, 

engineering and medicine (4.5% of 

total publications) for the period 

1981-94.4  While support for  R&D in 

Canada continues to lag behind  the 

rest of the developed nations, Canadian 

researchers are among the most cost 

effective in the  world: Canada ranks 

number three in the  world for the num-

ber of citations in science, engineering 

and medicine (non-defence) per dollar 

invested in R&D. 5  

4  "The Scientific Wealth  of  Nations", by Robert 

May,  Science,  Feb  7/97 
5  ibid 

This research effort  is also found in 

industry  —  94% of the companies sur-

veyed conduct R&D related to biotech-

nology. In 1997, the  industry invested 

$585  million in R&D.  Publicly traded 

firms make up  25%  of the industry, but 

conduct 79%  of the  biotech R&D in 

Canada. 

Research Activity by Sector 
The  R&D activity is found in all 

sectors, but the health care sector 

predominates as the most research-

intensive, vvith 87%  of the investment 

being  in  this area. Agriculture is the 

second most active  area, at 5%. 

Interesting  variations among the sectors 

become apparent when different para-

meters  are shown together. Figure 18 

illustrates  the distribution of firms,  the 

biotech R&D investments,  and the 

biotech sales, all in percentages for 

each  sector. 
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Figure 18: Key Data by Sector 

Sector 	 Companies 	Biotech 	Sales 	R&D 	 R&D/Firm 

	

% 	 % 	 % 	 ($ Millions) 

Health Care 	 46 	 50 	 87 	 3.4 

Agriculture 	 22 	 23 	 5 	 0.6 	 _ 
Environment 	 11 	 3 	 1 	 0.2 	 _ 
Food Processing 	 7 	 21 	 2 	 0.8 

Aquaculture 	 4 	 1 	 0 	 0.1 

Bio-informatics 	 3 	 0 	 3 	 1.6 	 _ 
Other 	 7 	 2 	 3 	 1.8 _ 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997 

The health care sector dominates in 

all categories. Both bio-informatics 

and other have only  a  few firms, each 

devoting significant dollars  to R&D. In 

contrast, agriculture and food processing 

contribute substantial biotech sales 

from a relatively small number of firms 

but have a  lower investment in  R&D. 

R&D by Region 
Regional differences are apparent from 

the survey results (see  Figure 19). 

Ontario firms conduct  the  largest per' 

tion  of Canadian biotech R&D (42%) ,  
even though this  province has only 

25% of the total number of companies' 

Quebec has  more  companies, 31% of 

Figure 19: Percentage R&D by Region 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997. 

• Ontario 

• Quebec 

• British Columbia 

• Alberta 

• Saskatchewan 

• Manitoba 

• Nova Scotia 

0  NB/NF/PEI 
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Small 	Medium 	Large 	l'o(d1 

R&D ($ millions) 

Distribution (%) 

192 585 240 153 

41 100 26 33 

Note: Estimations for  sector  totals by Industry Canada and BIOTECanada. 

Source: Statistics Canada, Biatechrwlogy Firm Survey  —  1997 

Q11 

13ri 

Sa, 

kil 

the  total, but these firms conduct less of 

the total R&D (24%). British Columbia 

and Alberta combined conduct more 

k&D than Quebec (26%), with fewer 

companies (27%). The Atlantic prov-

inces combined have 7% of the com-

Panies and 3% of the R&D. British 

Columbia, Alberta, Saskatchewan and 

Manitoba combined have 34% of the 

firms and conduct 32% of the R&D. 

However, British Columbia, Alberta 

and Manitoba focus on health care 

while Saskatchewan has a strong 

Presence in agriculture. 

.eedearch Activity by 
Company Size 
Large  firms make up just over 12% of 

the total of  282 companies, but they 

Inake the greatest investment  in R&D, 

shown in Figure 20. 

eigure 21 illustrates the distribution 

of size of  firms in  those provinces that 

have the most companies, and com-

Pares this with the R&D investment 

'nd the  biotech sales. 

Figure 20: R&D by Company Size 

Research Focus 
The survey focussed on the stages of 

development  of  products, all  as a  func-

tion of the nature of the technology: 

DNA-based, biochemistry-  or irnmuno-

chemistry-based, and bioprocessing-

based. Several  technologies  were listed 

within each group (see Figure 22), and 

the respondents were asked  if  their R&D 

activities, clinical trials and/or products 

incorporated these technologies. 

Most biotechnology products, either in 

production or in clinical or field trials, 

stem  from  bioprocessing-based or bio-

chemistry/immunochemistry-based 

technologies. Few are using DNA-

based technologies. However, this 

F. igitre 21: Key Data by Region (Size, R&D, Sales) 

Vinci' 	 -,,,, 	(II 	Medium 	Large 	 R&D 	Biotech Sales 

% 	 % 	 % 	 % 

tario 	 24 	 25 	 31 	 42 _ 	  

ebec 	 26 	 44 	 42 	 24 	 34 

fish Columbia 	24 	 16 	 0 	 18 	 4 

katchewan 	 9 	 0 	 12 	 4 	 8 

Others 	 17 	 15 	 15 	 12 	 18 

urce:  Statistics Canada, Bimechnolnqy Firm  Survey —  19'17 
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Figure 22: Specific Technologies 

DNA-Based 

• Genetic Engineering 

• Gene Probes 

• Bio-informatics/Genomics 

• DNA Sequencing 

• Gene Therapy  

Biochemistry- or 

Immunochemistry-Based 

• Vaccines 

• Diagnostic Kits 

• Peptide/Protein Sequencing/ 

Synthesis 

• Cell Receptors/Structural 

Biology 

• Biosensors 

• Biomaterials 

• Microbiology 

Bioprocessing-Based 

• Cells/Fermentation 

• Extraction 

• Bioremediation 

• Natural Products Chemistry 

Source: Statistics Canada, Biotechnology Finn Survey  —  1997 

situation is expected to change. Survey 

respondents noted that they currently 

have as many products or processes 

in the development stage that are 

DNA-based as for each of the other 

technologies. This represents a signifi-

cant new dimension within the indus-

try, one that is expected to result in 

many more products. 

New products are being developed 

primarily in plant biotechnology and 

health care therapeutics: over 100 com-

panies are conducting clinical or field 

trials. With such a significant level of 

products moving through the pipeline, 

it is essential that regulatory agencies 

be able to identify and track such prod-

uct development, in order to plan for 

undertaking the necessary risk assess-

ments. The growing use of recombi-

nant DNA technologies to develop 

products, and the level of product 

development in general, means that the 

regulatory agencies in this country will 

be faced with a daunting work load 

over the next five years and beyond. 

High-Growth Technologies 
Figure 23 illustrates the expected 

increases over the next three years 

in the use of various technologies. 

Although just a few companies are 

currently involved, it is evident that 

biosensors, gene therapy and bio-

informatics/genomics vvill experience 

the most rapid percentage increase. 

The number  of  companies planning t° 

use the first two  of these technologies 

is expected to more than double over 

the next three years. As  shown  in the 

Human Resources section, the bio-

informatics/genomics sector is alreaclY 

the third largest employer for biotech 

R&D  in Canada,  behind health care 

and agriculture. Figure 23  also high-
lights  the low increase anticipated in 

the use of traditional technologies  sell  

as extraction, microbiology, and tissue  

culture. These are  used more  widelY 

than  the  DNA-based technologies ,  

but are  not seen  as  areas of growing 

importance. 
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Figure 23: Anticipated Percentage Increase in Specific Technologies 

Natural Products Chemistry 
Bioremediation 

Extraction 
Cells/Fermentation 

Microbiology 
Biomaterials 

Biosensors 
C,ell Receptors/Strutural Biol. 

Peptide Protein/Sequencing/Synthesis 
Diagnostic Kits 

Vaccines 
Gene Therapy 

DNA Sequencing 
Bio-informatics/Genomics 

Gene Probes 
Genetic Engineering 

60 	90 

% 
Source: Statistics Canada,  Biotechnology  Firm  Survey  —  1997. 

Federal Government Initiatives 

A  recent study by  the  US  National 

Science Foundation found that 73% 

of the main science papers cited  in 

industrial patents during the 1990s 

were based on research financed 

by government or non-profit agen-

cies. This is a strong indicator 

that government-financed research 

supports the industrial base. 

For biotechnology R&D, Industry 

Canada estimates that  in  1997 

the federal government invested 

$160 million from federal laborato-

ries and institutes  and $144 million 

from the granting councils. (See the 

text  box  on p. 41 for a  description 

of the major  NRC  biotechnology 

effort.) Of this $304 million federal 

investment, 15% was focussed on 

regulatory  support  for  public and 

environmental health and safety, 

75% on  wealth generation and inno-

vation, and  11% on  basic research 

for advancing science and  the quality 

of life.  In addition to this investment, 

private not-for-profit  organizations 

devoted  a  further $115 million 

to R&D, and  industry allocated 

$585 million for a total investment 

of $1 billion. 

Government investment in R&D has 

included  support  for the national 

Networks of Centres  of Excellence 

(NCE)  program. This program is 

considered by the  international sci-

entific community as a pragmatic 

and  successful mechanism to 

(continued on ne-xt  page) 
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promote multi-location, multi-

disciplinary research partnerships. 

Its reputation is based on attracting 

top researchers and generating excel-

lent research. A number of NCEs 

support biotechnology research: the 

Canadian Genetic Diseases Network, 

the Canadian Bacterial Diseases 

Network, the Canadian Arthritis 

Network and the Protein Engi-

neering Network. With the addi-

tional $30 million per year announced 

in the 1999 federal budget, more 

networks will soon be established. 

Provincial Government 
Initiatives 
Support for industrial R&D activity 

has long been considered an impor- 

tant component of regional policy. 

R&D activities tend to provide 

highly skilled jobs, establish new 

firms, broaden  the  tax base and 

provide linkages to academic institu-

tions. For this and many other rea-

sons, political jurisdictions compete 

for private-sector R&D through 

policies and  strategies that provide 

a regional competitive advantage. 

This competition takes the form  of 

tax incentives, direct investment,  and 

.a. variety of support systems. Quebec 

and Saskatchewan were among the 

first to implement such incentives, 

but all provinces recognize the bene-

fit of a strong biotechnology industry 

and are  putting supportive policies 

into place. 

• BIOTECanada Commentary: 
The Research Base 

Genomics, bio-informatics, pharmacogenomics 

and proteomics are considered upcoming growth 

areas, but only a handful of start-up companies 

are dedicated to these disciplines. This is due, in 

part, to lackluster research funding in Canada 

with little or no focus on these burgeoning areas 

of development. "The absence of any significant 

commercial presence in genomics  ...  is a direct 

consequence of our failure 10 years ago to invest 

appropriately in the interdisciplinary sciences 

needed to catalyze and support substantial 

genomics companies." 6  One extreme example 

is the Human Genome Project, where the 

Canadian government invested under $2 million 

in 1997 while the US government invested over 

$450 million. 

6  NBAC 6th Report,  p.  36. 
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Recognizing the need to enhance our capabilitie s  

in this area, the National Research Council (NO 
has recently formed the Canadian Bio-inforrnat 15  

Resource within the Institute for Marine  Rio- 

sciences. The Medical Research Council (MR()  hø 

 also provided Genome Canada with $25 milli° 

(over five years). In addition, the Natural 

Sciences and Engineering Research Council 

(NSERC) estimates that it supports genomics 

research at about $19 million per year. (a nodic' 

universities have also recognized the importan ce  

of bio-informatics (as well as other areas) and 

are working to include them in their curricula 

to meet the biotechnology industry's needs. 

With increased support in genomics and 

bio-informatics, Canada has a real opportune  î  

to make a difference in niche areas such 05  Pe  
and animal research. 



The federal government has recently taken steps 

to improve the research funding situation in 

Canada in its '98 and '99 budgets. Increased 

support of basic research has been provided 

through the research granting councils. Bio-

technology was allocated $55 million in the 1999 
budget for genomics research in several govern-

ment departments. In addition, $50 million per 

year has been earmarked for health-related 

research, with most of it ($42.5 million) to flow 

through the granting councils. The concept of a 

Canadian Institutes of Health has been accepted 

and is expected to receive $240 million over the 

next three years. All these measures are wel-

come and will provide essential support for 
th e  research base. 

The research community has received a real 

boost from the recent financial support it has 

received from the federal government. However, 

it is unlikely that funding increases will be 

sufficient for the level of research Canadian 

researchers would like to conduct. Both Canadian 

research institutions and researchers will have to 

look for ways to address this funding limitation. 

They will have to seek both new ways to increase 

efficiencies and to maximize benefits from the 

available resources. Two possible options are 

increased international collaborations and closer 

ties to the Canadian industry. 

In addition to a strong research base, technology 

transfer is an essential ingredient to move 

research results into successful commercial 

ventures. It will be important to increase our 

capability in terms of expertise and financing 

to improve our technology transfer capability 

in order to generate the social and economic 

benefits from Canada's increased investments 

in research. 

National Research Council Canada 

ne  Biotechnology Group 

The National Research C,ouncil's Biotechnology Group is Canada's largest 

single investment in biotechnology activity. The Biotechnology Group  com-

prises  five Institutes, located across Canada, that engage in research and 

related activity within the realm of biotechnology  —  the Biotechnology 

kesearch Institute (Montreal),  the  Institute  for Biodiagnostics (Winnipeg), 

the Institute for Biological  Sciences (Ottawa), the Institute for Marine 

I3iosciences  (Halifax), and  the  Plant Biotechnology Institute (Saskatoon). 

kesearch and  technology transfer programs are  organized within each 

Institute to support  biotechnology  applications in agriculture  and  food, 

Mnaculture,  environment, pharmaceuticals and health care. 

The  program is complemented by support from the Industrial Research 

kssistance  Program (IRAP) which works with small- and medium-sized 

'Iterprises (SMEs) to develop new and improved products and processes. 
The  Biotechnology Group is also supported by the Canada Institute 

(continued on next page) 
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for Scientific and Technical Information (CISTI) through knowledge 

dissemination, and by the Steacie Institute for Molecular Sciences (SIMS) 

for specific basic research. 

Direct returns  to  Canada on expenditures have included stimulating collabo-

rative research; producing scientific, technical and commercial outputs; and 

providing learning opportunities for scientists, technical staff and guest work-

ers. The activities of the Biotechnology Group have been translated over the 

years into enhanced industrial activity and biotechnology investments by the 

investment community throughout Canada. New vaccines, enzymes, value-

added crops, analytical tools and methodologies, diagnostic tools and soft-

ware have all emerged from the program to contribute to the establishment 

of a unique, viable Canadian industrial cluster. 

Researchers in  the  Institute for Biological Sciences recently worked with 

a Canadian biopharmaceutical company to develop powerful vaccines  for 
infant and adult meningitis. The deadly disease is a worldwide health prob-

lem, and the estimated market for the vaccines is between $22 million and 

$58 million per year. 

A new  Hard Red  spring wheat developed by researchers at Saskatoon's Plant 

Biotechnology Institute is due to enter the market in 1999/2000. The strain, 

developed in collaboration vvith the Saskatchewan Wheat Pool, combines 

increased yield with improved disease resistance. It is expected to have a 

major economic impact on the Prairies. 

In November  1998,  the Biotechnology Group opened a  new  facility  in 
Montreal's Biotechnology Research Institute (BRI). The 50,000 square-foot 

wing is designed to give biotech companies access to BRI's leading-edge 

expertise and equipment. The facility has 24 laboratories and is currently 

housing  14  companies. In 1997-98 the Biotechnology Group had a portfolio 

of 107  collaborative  research agreements. Seventy-three of these agreements 

were with industry partners, representing around $50 million in biotech-

nology R&D. Expenditures for the Biotechnology Group in 1997-98 were 

$59.6 million, vvith revenues of $11.1 million. 
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HUMAN RESOURCES: THE CRITICAL ELEMENT 

SECTION HIGHLIGHTS 

• Current biotech industry employment is approximately 10,000, with an 

additional 1,900 positions unfilled 

• Human resource requirements are expected to increase to approximately 

15,800 in 2001 
• R&D staff represent the largest group (41%), followed by manufacturing 

(22%) and marketing/sales (14%) 
• The health care sector has by far the greatest number of employees 

(68%). This same sector also lays claim to 48% of the firms and 87% 
of the biotech R&D investments 

• Agriculture follows with 17% of the people, 21% of the firms and 

5% of the R&D. 

• Ontario and Quebec currently have 33% and 32% of the employment 

respectively, followed by British Columbia (13%) and Alberta (10%). 
Greater growth is projected for Quebec and British Columbia than 

for Ontario 

• Employment growth rates are anticipated to be over 10% per year 

• All regions foresee increases in employment to 2001: Quebec, Ontario 

and British Columbia project comparable numbers of new employees 

(approximately 2,000 in each region) 

• Approximately 30% of firms are having difficulties in recruiting 

suitable people 

• 20 companies account for over 50% of the total biotech employment 

Employment Overview 
Biotechnology  has long  been identified 

as  a strategic  technology.  Measures of 

Progress and direction are essential, 

and  this  survey sought to obtain the 

data on current and projected employ-

nnent,  vacancies,  job functions  and 

a  variety of human resource issues. 

eigure  24  summarizes employment 

data for all biotechnology firms,  as 

function of  company  size. 

A few key  points from Figure  24 
include: 

• Large firms make up 12% of the 

industry and  employ 44%  of the 

work  force 

• Small firms make up 72% of the 

firms and employ 32% of the 

work  force 

• Both categories  of firms  anticipate 

employment  growth  to 2001, by 

which time small firms expect to 

account for 44% of the workforce 

and large firms  34% 
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Current Staff 

15,800 Employment, 2001 

Unfilled Positions 1,899 

Small 	Medium Category 

2,397 
24% 

9,823 3,125 
32% 

4,302 

44% 

5,437 

34% 

6,903 
44% 

3,461 

22% 

281 

15% 

587 

31% 

1,031 
54% 

Figure 24: Employment by Company Size 

• Anticipated employment  in 2001 
indicates an overall growth rate 

in excess of  10%  per year 

An important additional fact is that the 

top 20  firms account for more than 

50% of the total biotech employment. 

Figure 25: Employment by Business Function 
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Clinical 

Administration 

Current 
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41 
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4,008 

2,108 
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Projected 
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978 
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52 

78 

83 

27 

44 

61 
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100 Totals 9,823 100 

Regulatory 

15,800 

Note: Estimations For sector totals by Industry Canada and BIOTECanada. 

Source:  Statistics Canada,  Biotechnology  Finn  Survey  —  1997 
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Note: Estimations for sector totals by Industry Canada and BIOTECanada. 

Source: Statistics Canada, Biotechnology Finn Survey  —  1997 

Employment by Business 
Function 
Seven distinct job functions related to 

biotechnology were used in the surge 

and Figure 25 outlines the numbers 

of current employees in each function 

and  those projected for 2001. 



k&D is by far the most important busi-

ness function in terms of numbers of 

People  currently employed, as well 

as projected employment. Both manu-

facturing and marketing are also func-

tions for which considerable growth 

is expected. These three functions 

account for over 76% of both current 

and projected employment. 

Regulatory personnel accounted for 

less than 3% of total employment  and 

the unfilled  positions totalled 11% of 

existing employees within the category, 

slightly  greater than  the  average for  all 

categories (8%). Companies expect a 

69% increase  in  employment in  the 

function by 2001.  Recruiting regula-

tory personnel is a problem  for 14%  of 

firms ;  79% of these  are  in the health 
care  sector. 

Small firms will  experience  much of 

the growth in all the  business func-

tions,  except marketing/sales where 

the growth  rate is expected  to  be 

significantly higher  in  large firms. 

Additional  aspects concerning business 

functions  and company size can be 

gleaned  from the survey results: 

Small  firms expect to increase their 

R&D personnel by 115%  to  2001. 
This represents just  over  74% of the 

total anticipated growth in R&D 

employment  to  2001. 
% Small  firms anticipate an expansion 

greater  than  250% in  their manu-

facturing personnel to 2001. In 

contrast, large firms anticipate 

a 10%  reduction.  

• Marketing  appears to be  a  function 

in  which all companies foresee con-

siderable expansion,  although  large 

firms expect to increase their mar-

keting/sales personnel by 46%, over 

1.5 times the growth planned by 

other companies. 

• Conversely, small firms anticipate 

growth of close to 130% in clinical 

affairs staff while large firms  expect 

to reduce their personnel by almost 

15%. 

• Employment forecasts among small 

firms contribute most of the antici-

pated growth in the administration, 

business development and  regulatory 

affairs functions. As Figure 25 

shows, the numbers of people  cur-

rently  involved  in these functions 

are  relatively modest. 

Employment by Sector 

Current and  anticipated employment 

across  the different  sectors  of the 

industry  is shown  in  Figure 26. (See 

the Annex: Sector Descriptions  in the 

Methodology  section for  the  descrip-

tions  of  the industry sectors.) 

Health care dominates  all  sectors with 

68% of current employment. Projec-

tions  to  2001 show that this dominance 

will continue. Health care also accounts 

for 72% of the currently  unfilled  posi-

tions. Employment  in  the other  sectors 

will increase but the relative standing 

will remain consistent to 2001. 
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Figure 26: Employment by Sector 

Current 	No. of 

Employment 	Employees 

')/0 

Projected 

Employment 

in 2001 

Projected 

Employment 

in 2001 

Business 

Function 

Anticipated 

Growth 

Health Care 	 68 	 6,709 	 66 	 10,391 	 55 

Agriculture 	 17 	 1,690 	 17 	 2,629 	 56 

Environment 	 3 	 265 	 4 	 695 	 162 _ 	  

Bio-informatics 	 2 	 216 	 3 	 437 	 102 

Food Processing 	 2 	 206 	 2 	 391 	 90 

Aquaculture 	 1 	 98 	 1 	 152 	 55 

Other 	 7 	 638 	 7 	 1,104 	 73 	 _ 
Totals 	 100 	 9,823 	100 	15,800 	61 

Note: Estimations for  sector totals by Industry Canada and BIOTECanada. 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997 

The survey data reveal a number of 

other facts about sector employment 

levels: 

• While the health care sector repre- 

sents 46% of the companies, it 

has over two thirds of the present 

employment, reflecting a higher con-

centration of large companies in this 

sector. All the other sectors have a 

higher percentage of firms relative 

to their employment. 

• Health care accounts for most of 

the current employment in each 

business function as well: 67% in 

R&D; 85% in clinical affairs; 76% in 

regulatory and legal; 71% in manu-

facturing; 53% in marketing and 

sales; 75% in business development; 

and 70% in administration. 

• Within the health care sector, 

over 60% of the projected increase in-

employment is expected to occur in 

the combined areas of manufacturing 

and marketing/sales. 

• On a percentage basis, the anticipated 

growth in non-health sectors, espe-

cially environment, bio-informatics 

and food processing, is much higher 

than in the other sectors. However,  

the number employed in these high-
growth areas remains modest. 

• Employment in agriculture is con-

centrated in R&D (34%), marketing/ 

sales (32%) and manufacturing (19%). 

This differs somewhat from health 

care, where employment is con-

centrated in R&D (40%), manu-

facturing (22%), marketing/sales 

(11%), and clinical affairs (10%). 

• Projections to 2001 confirm these 

relative distributions. 
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• Agriculture will remain the second 

most important sector in terms  of 

employment, with almost the same 

level of projected employment as for 

all other sectors combined (excluding 

health  care). 

Employment by Region 
Regional distribution of employment is 

shown in Figure  27,  which describes 

current employment, unfilled  positions 

and  projected employment to 2001. 
All  provinces, with the exception of 

Manitoba, project increases in  employ-

aient through to the  year  2001, with 

the  greatest growth in  numbers expected 

in  British Columbia, Quebec and 

Ontario.  In  percentage terms, Nova 

Scotia shows the greatest increase. 

Figure 27: Employment by Region 

Considering regional employment by 

business function, several  points can 

be made: 

• R&D represents the largest category 

of  employment in  all the provinces 

with  the exception of Alberta, where 

marketing/sales has a  few  more 

people than R&D.  Alberta compa-

nies' projections  to  2001 maintain 

this focus  on marketing and  sales. 

• Firms in British Columbia are pro-

jecting considerable employment 

growth  in all functions, especially 

R&D  (76%) and manufacturing 

(125%). 
• Quebec predicts major expan-

sion  in  manufacturing (58%) 
and some growth in business 

• Current Employees 

• Unfilled 

• Projected to 2001 
Source: Statistics Canada, Biotechnology Firm Survey  —  1997. 
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development (23%), marketing (21%) 

and R&D (8%). 

• Nova Scotia companies projected 

only modest increases in all functions 

except manufacturing where they 

project an eight fold increase. 

• Ontario companies expect to more 

than double their marketing/sales 

people, but diminish their clinical 

affairs personnel. The latter projec-

tion may be linked to the trend to 

contract out such work to contract 

research organizations (CROs). 

• New Brunswick, Newfoundland and 

P.E.I. as a group have more manu-

facturing personnel (primarily in 

P.E.I.) than any other function. 

The relative current importance of 

R&D, marketing/sales and manufac-

turing in the different regions is illus-

trated in Figure 28. This shows, 

for example, in the combined New 

Brunswick, Newfoundland and 

P.E.I. case, manufacturing represents 

47% of all the current biotechnology 

employment in that region. 

Unfilled Positions and 

Recruitment Strategies 
In 1997, 1,900 positions, approximatelY 

20% of current employment, remained 

unfilled in the biotechnology industry. 

As Figure 29 illustrates, over half the 

vacancies are in small companies. 

Figure 28: Selected Business Functions by Region (%) 

60 0 	10 	20 	30 

• R&D 

• Manufacturing 

• Marketing 

Source: Statistics Canada, Biotechnology Firm Survey  1997. 
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Note: Estimations for sector totals by Industry Canada and BIOTECanada 

Source: Statistics Canada, Biotechnology Firm Survey  —  1997. 

Over 28% of firms surveyed experi-

ence problems recruiting technical, 

Production, scientific and R&D staff. 

Of  those affected, almost three-

quarters were small firms and over 

half  were in the health care sector. 

Similarly, 26% of all firms (mostly 

small health care companies) reported 

difficulties recruiting business opera-

tions staff for finance, marketing, 

regulatory and clinical positions. 

&bout 60% of the firms with staffing 

difficulties in either the technical area 
Ç:i r  in  business operations describe 

themselves as DNA-based technologies 

companies. Since these technology 

l'eas are expected to become steadily 

'nore  prevalent, recruitment problems 

^lay worsen. 

Human  resource development is an 

important  activity:  35%  of  the  respon-

dents  have  dedicated  human  resource 

personnel, and  32%  of  companies  have 

formal  employee development programs. 

To meet their  personnel  needs,  over 

30% of the firms reported efforts to 

hire from outside  Canada.  Two-thirds 

of these firms are in the health care 

sector, are  small  DNA-based compa-

nies and do not have human resource 

specialists on staff. The US is  the 

favoured source of talent, with Europe 

a distant second. Recommendations to 

streamline the immigration process 

have been highlighted  in  some reports 

concerned  with bringing skilled people 

into Canada. However, the survey 

-results show that more than  70%  of 

reported international staffing efforts 
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were  successful. Only two companies 

suggested that immigration rules 

were an impediment to hiring foreign 

personnel. 

Separate questions on barriers to com-

mercialization also identified skilled 

human resources as an issue: over 32% 

of firms reported this to be a problem. 

Of these firms, 73% are small and 

close to 60% are health care compa- 

nies. Almost 80% of the firms reporting 

such concerns are in Quebec, British 

Columbia, and Ontario, in that order. 

•  BIOTECanada Commentary: 
Filling the Skills Gap 

it is frequently suggested that Canadian universi-

ties and colleges are able to handle the demand 

for skilled people and in fact, many institutions 

across Canada have been evaluating their 

programs to meet the specialized needs of the 

biotech industry. In spite of the impressive output 

from universities, and an important contribution 

from the community colleges, recruiting problems 

remain. While the sheer numbers of graduating 

students would seem to be adequate, many 

clearly do not match the skills gaps being experi-

enced in the biotechnology industry. This accords 

with anecdotal information that many unfilled 

positions require multi-disciplinary backgrounds, 

combining two or more of the following: a 

related scientific specialty, intellectual property 

protection, product and process management, 

regulatory affairs, management and adminis-

tration, and marketing and sales. Experience 

in international markets is also seen as a 

definite asset. 

One key to overcoming the gap would be to 

'match' course offerings with specific industry 

job descriptions so that students would have 

some understanding of the types of jobs for 

which they might train, and would know that job 

opportunities are likely to be available. 

The industry would also benefit from increasing 

its investment in developing the appropriate 

skills. Creating more entry-level positions with 

well-defined training programs would help grad-

uates enter the work force. For areas where 

greater depth in management or other expertise 

is required, industry may benefit from focussing 

on in-house development of existing personnel 

with potential for advancement. 

To assist in enhancing skill development for 

entry-level positions, one approach would be 

to establish one-on-one mentoring programs 

between individual students and biotech emploY-

ees. This could be an extension of existing co-OP 

programs: already, many colleges and universi-

ties are moving to expand their programs to 

include co-op work experience. Survey results, 

which indicated that over half the biotech indus -

try already employs students from university 

co-op programs, suggest that such a program 

has potential. 
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Biotechrzology Human Resource Council (BHRC) 

• BHRC brings together corporate executives, owner-operators of smaller 

companies, employees, educators, human resource development special-

ists, and interested government officials. In cooperation with all stake-

holders, BHRC designs, distributes and promotes programs and services 

of value to Canada's biotechnology industry for attracting, developing 

and retaining the highly skilled Canadian work force essential for its 

sustainable growth and international competitiveness. 

• BHRC currently has four national task forces: 

• Skills Development: to put in place an integrated series of training and 

upgrading programs to ensure that current and future biotechnology 
 employees are equipped with the skills, knowledge, information and 

personal competencies to fill the human resource needs of the 

expanding sector. 

• Labour  Market  Information: to put in place an Internet-based, self-

sustaining  system  of labour  market  industry intelligence that provides 

firms and potential employees with access  to  the human resources 

information they need to pursue their  objectives  and to gain 

strategic advantage. 

• Standards and Certification: to  identify and implement strategic 

partnership opportunities  between Canadian  post-secondary institutions 

and professional development organizations, and the biotechnology 

sector  to ensure that these institutions  and  organizations produce 

graduates with  the  scientific and business-related  skills  necessary to 

meet the sector's future requirements. 

• Career Development: to guide the creation of information resources 

and other support services to assist students, and current and future 

employees, to identify and take advantage of, job opportunities and 

career development products and services. 

• Employment projections estimated in 1995 that about 6,000 new biotech-

nology jobs would be created in the core industry during the five years 

leading up to 2000, encompassing research and technical support activ-

ities, commercialization functions and management positions. The growth 

pattern in the sector has not been smooth; nonetheless, the overall pro-

jected growth is taking place. 
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POSTSCRIPT 

The biotechnology industry is a com-

plex and heterogeneous continuum of 

companies. It  ranges  from those that 

are small, cash strapped and develop-

ing  a  single product  to those where 

biotechnology is integrated into opera-

fions  but forms only  a  small portion 

of total product sales.  This is  true 

across a  growing number of  sectors 

from  Agriculture, Health Care  and 

Environment to the newer areas of 

biotechnology  such as  Food Pro-

cessing, Bio-informatics and Aquacul-

ture.  A  range  of issues  and  challenges 

face the  industry. Dealing with them 

requires  identification of the combination 

of  industries affected, and careful 

articulation of policies  in  a number of 

areas.  These include  R&D, finance, 

intellectual property, product pricing, 

human resources and communications. 

To  deal  with  these issues facing the 

industry,  BIOTECanada was  formed 

in February 1998 through  the  amalga-

mation of Canada's national biotech-

nology organizations: the Canadian 

Institute  of  Biotechnology (CIB) and 

the Industrial Biotechnology Associa- 

tion of Canada (IBAC). The result is a 

new organization that is in a better posi-

tion to service its members and repre-

sent the  full breadth of the industry. 

BIOTECanada provides a unified 

industry voice and focusses resources to: 

• promote a supportive regulatoty, 

policy and research  environment 

• communicate with members,  govern- 

ment and the  broader  community 

• facilitate access to human resources 

• collect and disseminate industry 

statistics and market intelligence 

• work with  international  partners 

on  specific  issues 

••  provide a range of  member  services 

and  products 

As  a technology association, 

BIOTECanada represents many 

diverse  sectors that  use  biotechnology. 

It also has representation from the 

research community. Active committees 

composed  of  volunteers from its  mem-  ° 

bership  include: human health  care, 

agriculture,  environment, intellectual 

property, ethics, government  relations , 

 science,  and  finance.  BIOTECanada's 

activities aim to foster  an  environ- 

ment that responds to the needs  of 

the biotechnology community, both 

nationally  and  internationally. 

BIOTECanada is the authoritative voice 

for the Canadian biotechnology indus-

try. It represents over 100 Canadian 

member companies and organizations. 

The association seeks to complement 

the  work of the regional biotech associ-

ations and also to work on behalf of 

the many early-stage companies  in  the 

emerging biotech industry. The associa-

tion is always accepting  new  members. 
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