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Abstract

The basis of this paper is to go beyond abstract definitions of what a cluster is, and look at a variety of
measurable indicators, to see which can demonstrate the presence of a cluster. The example presented is
based on the biotechnology industry in Vancouver, Canada. Biotechnology differs from conventional industries,
in that there are few tangible goods or services traded, but rather the basis of value creation is primarily the
sale or licensing of intangible intellectual property or the (usually pre-revenue) firms themselves. The two
main questions we aim to test are (i) is there a biotechnology cluster in Vancouver, and (ii) what are its
inputs, outcomes, and impact on the region? We use data provided from local and federal agencies such as
LifeSciences British Columbia and Statistics Canada to compare biotechnology R&D activity across regions,
and within the local economy. Our findings indicate that there is significant activity around biotechnology
R&D and commercialisation in Vancouver, but no guarantee of the longevity of the innovation system.
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INTRODUCTION

Cluster research has its roots in economic
geography and often focuses on traditional
manufacturing sectors. In this manner, it is
reminiscent of Adam Smith’s pin factory and
local agglomeration economies, in which
direct competitors, suppliers, and customers
are in relative proximity to each other. While
the appropriately vague definitions of clusters,
and sometimes regional innovation systems,
do not exclude knowledge-intensive sectors,
most of the research done to date has focussed
on production economies. Some extant
definitions of clusters are reviewed here
before we look at the particular case of
biotechnology.

Probably the most well-known cluster
scholar is Michael Porter. He defines a cluster
as ‘a geographically proximate group of
interconnected companies and associated
institutions in a particular field, linked by
commonalities and complementarities’.!
Slightly older than his definition is a more
concise one that states ‘A cluster is a
geographically bounded concentrations
of interdependent businesses’.> Meanwhile,

a more recent definition builds on these to
state that ‘Clusters are regarded as places
where close inter-firm communication,

and social-cultural structures and institutional
environment may stimulate socially and
territorially embedded collective learning and
continuous innovation’.?

In these definitions, the firms are not just
in geographic proximity to each other, but
there is some degree of interconnectedness
between them. This may be through
vertical relationships such as with suppliers
and customers, or horizontal relationships
such as with partners, collaborators, and
possibly competitors. The associated
institutions are primarily post-secondary
education and government facilities, but may
also include industry associations. Using the
example of the biotechnology sector in
Vancouver, this study explores the
interrelationships between firms and
associations to institutions. By and large, we

find more relationships between firms and
institutions, and little more than association
between firms by way of the common
relationships to institutions or a mutual
common cause (creating value by improving
human health).

METHODOLOGY
The facts and figures presented in this study
are based on 50 interviews conducted in the
biotechnology sector in Vancouver as of the
first round of research by the Innovation
Systems Research Network (ISRN), as well as
data triangulated from reports by various local,
regional, or national government agencies.
The ISRN is a cross-disciplinary, Canadian
network of researchers drawn from five
regional nodes based in Atlantic Canada,
Québec, Ontario, and western Canada. In
2001 ISRN launched the five-year project
‘Innovation Systems and Economic
Development: The Role of Local and
Regional Clusters in Canada’ funded mainly
by the Social Science and Humanities
Research Council (SSHRC), with some
additional support from other federal and
provincial agencies. This project investigated
how local networks or clusters of firms and
supporting infrastructure of institutions,
businesses, and people in communities
across Canada interact to spark economic
growth. Research focused on 27 clusters
across the five regions in Canada in newly
emerging knowledge-intensive areas as well
as in more traditional sectors. It covers
large metropolitan settings located near
research-intensive universities as well as
rural settings. One of the objectives of the
ISRN study was to develop a methodology
to examine regional innovation systems
and their constituent features, and to define
the necessary and sufficient conditions for
the continued existence of the clusters in
the regional innovation systems.*>

The interview guide was based on the
OECD Oslo Manual and Statistics Canada
innovation surveys. This study draws on the
50 interviews conducted in two rounds,
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during the summers of 2002 and 2003,
comprising 23 biotechnology firms, seven
government agencies, seven contract research
and manufacturing organisations, five venture
capital companies, five law and consultancy
firms, two research institutes, and one civic
association.

INDICATORS OF A
BIOTECHNOLOGY CLUSTER

Before covering the cluster indicators for the
biotechnology cluster in Vancouver, a brief

history of the development of biotechnology
commercialisation in Vancouver is provided.

Background on the Vancouver
biotechnology sector

The biotechnology industry in the Lower
Mainland is composed mainly by young and
small firms,*’ inspired by QLT Inc. (created
in 1981), which is the largest (around 300
employees), privately owned biotechnology
firm, and which achieved a market
capitalisation of over USD $1bn dollars. At
present, there are more medium-sized
companies, and some are following the
successtul path of QLT. In 2001, there were
approximately 2,500 people employed in
Vancouver’s biotechnology industry. In 2002,
the top local companies produced
approximately $170m in revenues, of which
87 per cent corresponded to QLT. Some of
the better known biotechnology and health
sciences companies in Vancouver got started
before venture capital business was established
as an avenue for financing growth, as for
example MDS Metro Labs (founded
approximately 50 years ago), or were pioneers
in seeking larger sums of venture capital
investment, as for example Neuromed
(founded 1998) or Angiotech (founded 1992),
both of which achieved over $1bn market
capitalisation.

In 1991, a separate industry association was
launched to provide a forum through which
players in the sector could meet and
communicate. The association was originally

named BC Biotech, and recently renamed to
LifeSciences British Columbia (BC). Their
current website claims that ‘British Columbia
is home to approximately 90 biotechnology
companies making it the 7th largest cluster in
North America (ahead of New York,
Pennsylvania, Seattle, Florida)’.8

Subjective indicators

When asked if they consider their company
to be part of a network of related firms and
the existence of facilities associated with it,
such as R&D labs and venture capitalists (ie
they are part of a cluster), 48 per cent of the
participants of the ISRN interviews replied
with yes. This indicates that one cannot deny
that there is no indication of a biotechnology
cluster in Vancouver. Whether it is enough of
a response to affirm the presence of a cluster
depends on the threshold chosen by the
researcher.

In asking the participants about
contributing factors to them having launched
their businesses in this region, 85 per cent
affirmed that their location is due to the
founders being from Vancouver. This does
not necessarily mean they were born in
Vancouver, but that their most recent
occupation was also in the area. In addition
to the professional benefits of starting a firm
in the same region as their prior career, 18.5
per cent affirm that Vancouver is a nice place
to live and provides a high quality of life.
This is not only an additional reason for the
founders to stay in the region, but also a
potential draw for new hires.

Participants were asked to rate whether
various factors commonly mentioned in
cluster research contributed or inhibited
the growth of their firms, as summarised in
Table 1. The results confirm some traditional
cluster research ideas, and demonstrate
agreement with more advanced models of
biotechnology clustering and
commercialisation.

Co-location with other firms was an
important growth factor, but most important
was the existence of specialised research
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Table |: Factors that contribute to or inhibit the growth of Vancouver biotechnology firms

Factor Inhibit Not applicable Contribute
Co-location with other firms in the same industry | 8 18
Supply of workers with particular skills 4 2 21
Physical, transportation, or communication infrastructures 4 12 Il
Availability of financing [ 6 15
Specialised research institutions and universities 0 3 24
Specialised training or educational institutions | 8 18
Presence of key suppliers and/or customers B 19 5
Government policies or programmes 7 5 15
Other 2 20 5

institutes and universities, and the
accompanying factor of skilled labour they
produce. Benefits of co-location usually
referred to the ability to meet with others in
person, often on short notice. This applied
particularly to interaction between
biotechnology firms and their supporting
organisations, such as lawyers, government
agencies, and academics. Having access to
workers with particular skills was also rated as
a contributing factor by most participants.
This applied mostly to mid- to low-level
employees, and not necessarily senior
scientists or management. The factor most
frequently rated as a contributing factor was
access to or presence of specialised research
institutions and universities. Such institutions
provided many benefits, including physical
facilities for labs, trained licensing officers,
access to cutting edge research, and recent
graduates. The last definitive contributing
factors are the presence of government
policies or programmes and availability of
financing. Government programmes include
funding to offset direct labour costs and some
equipment and R&D costs. These are
commonly known as Industrial Research
Assistance Program (IRAP), Scientific
Research and Experimental Development tax
credits (SR&ED), the Natural Sciences and
Engineering Research Council (NSERC), and
more recently the Eligible Business Corporation
(EBC) programme that allows investors to
invest directly in new ventures and
immediately receive a 30 per cent tax credit.
Physical infrastructure or communication
infrastructure was rated as a contributing

factor, but also as not applicable. Canada’s
telecommunication infrastructure is advanced
enough that it is more than sufficient for the
firms to develop. Physical infrastructure is
often accessed through university labs, and
transportation infrastructure is not much of
an issue when there are little to no physical
products being manufactured or shipped. It
suffices that there is an international airport
nearby for people and their knowledge to
travel to the destination required (eg FDA
hearings or partnership negotiations). The
indifference to the presence of key suppliers
or customers demonstrates that the
biotechnology cluster is unlike the ideal
type proposed by Porter, and fits more with
the models of ‘local buzz, and global
pipelines™ or ‘channels and conduits’.!” Tn
the latter models, localisation of the players
benefits the firms up until the intellectual
property (IP) reached the manufacturing,
marketing, and distribution stages. During
the research and development stages, the
biotechnology firms communicate with
multiple players (investors, lawyers, academics,
equipment suppliers, etc). At the later stages,
however, the smaller biotechnology firms seek
out exclusive relationships with
pharmaceutical companies located across the
country or the globe.

Objective input indicators

The following section provides a variety of
input and outcome indicators toward arguing
whether there is a biotechnology cluster in
Vancouver or not. The specific year of
availability of the data is not as important as

© 2008 PALGRAVE MACMILLAN LTD 1462-8732 $30.00 JOURNAL OF COMMERCIAL BIOTECHNOLOGY. VOL 14.NO 3.233-246 JULY 2008



A comparison of R&D indicators for the Vancouver biotechnology cluster %6

the consideration as to how much the type of
data can reveal.

For simplicity sake, the indicators are split
into input indicators and outcome indicators.
Inputs being the resources provided that
stimulate the growth and development of
biotechnology firms. Outcomes summarise the
outputs and impacts, in the short and medium
term, of various sorts as a result of the activity
of those in the Vancouver biotechnology
cluster. To some degree they are related, since
many positive outcomes promote reinvesting
back into the cluster.

Employment data

As we have seen above, most of the local
biotechnology firms are founded by local
residents. The following tables are presented in
a chronological manner from firm founding, to
funding, to partnering and revenues. A study
commission by the US Department of
Commerce places emphasis on employment
statistics.'! Table 2 presents the distribution of
people employed with biotechnology-related
responsibilities, people employed in
biotechnology firms in general, and total
population for all of Canada, except the
northern regions. The figures in the brackets
are the distribution relative to the respective
totals for Canada. From this table one can see
that the distribution in employment is similar
to the distribution in population, and that the
Vancouver biotechnology sector, as represented
by the numbers for all of BC, plays a role as
the third largest region as measured by jobs
directly related to biotechnology, and fourth

Table 2: Employment data by region'®

largest region as measured by total employment
in biotechnology. The larger number of jobs
in biotechnology firms in the prairies (Alberta,
Saskatchewan, Manitoba) are influenced by the
presence of agri-biotechnology firms that are
more labour intensive.

While the above results are not surprising,
the ISRN research team noticed that key
personnel in the local firms were often
recruited internationally. A review of 44
websites in reference to their Highly
Qualified Personnel (HQP) or ‘talent’'?
reveals more interesting results, as presented
in Table 3. While the vast majority of the
founders came from the Vancouver area,
some of which had attained a PhD, many
of the PhDs employed in the Vancouver
biotechnology sector attained theirs
internationally (56 per cent) or elsewhere in
Canada (14 per cent). In the flows of global
talents, there is some reason why the local
talent stays in the area, and foreign talent are
drawn to it. It is argued that their co-location

Table 3: Country in which PhD was attained by
Vancouver talent

Source of PhD People with PhDs %

SFU 3 5
UBC 16 25
Rest of Canada 9 14
Canada 28 44
us 16 25
UK Il 17
Other 8 13
Rest of the world 35 56
Total 63 100

Number of employees in
biotechnology-related
responsibilities

Total number of employees
in biotechnology firms

Total population

Atlantic 132 (1%)
Quebec 4,555 (34%)
Ontario 5,203 (39%)
Manitoba 491 (4%)
Saskatchewan 167 (1%)
Alberta 944 (7%)
British Columbia 1,942 (14%)
Canada 13,434

374 (0%)
22,935 (26%)
14,252 (16%)

2,339,600 (7%)
7,598,000 (24%)
12,565,400 (39%)

5215 (6%) 1,174,200 (4%)
654 (1%) 990,000 (3%)
32,323 (37%) 3,280,700 (10%)
11,137 (13%) 4,260,200 (13%)
86,890 32,208,100
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‘to realize gains of productivity’ are the basis
of clustering theories, as opposed to goals of
‘cost-minimization and firm linkages’.!?
Florida argues further that in addition to the
market forces that attract talent to an area,
there are substantial nonmarket forces, such as
‘place-based characteristics, amenities, lifestyle

options, types of people and the like’.!?

Government funding for R&ED

Biotechnology research and commercialisation
usually involves two sources of funding, each
with their own agenda. The basic research is
usually funded by government agencies, while
the commercialisation and business
development is usually funded by venture
capital or partnerships with pharmaceutical
companies. In Canada, as in most countries,
granting agency expenditure data is not
usually des-aggregated or classified by
industrial sectors or clusters, is normally
presented by subject or discipline, which
makes difficult to analyse the impact of R&D
funding in the promotion of regional clusters
and industries. A report by the Vancouver
Economic Development Commission
(VEDC), BC Biotech, and Discovery Parks
Inc. has summarised the funds received by the
region from the Canadian Foundation for
Innovation (CFI) and the Canadian Institutes
of Health Research (CIHR).' Summarised
in part in Table 4, the analysis shows that
BC receives a proportional share of
infrastructure funding from CFI (using
population as the normalising factor), but

less than its proportional share of CIHR
funding. In addition, the three provinces
where the major healthcare biotechnology
clusters are located (Ontario, Quebec, and

BC) account for over 80 per cent of the
R&D funding for health.

A more recent study compared federal
expenditures on biotechnology research from
CIHR and NSERC, and, for comparison,
ICT, for major Canadian cities." Figure 1
builds on their data and includes more cities.
Note that ICT figures are multiplied by ten
to show on the graph. Again, clearly,
Montreal, Toronto, and Vancouver are the
major recipients of those funds.

The study proposes two tests to qualify
and characterise the impact of R&D
funding on cluster creation and development.
The first test is to determine R&D intensity
(normalisation of granting agency
expenditures by population), which shows
the degree of R&D activity of a city.

These data can be refined by receptor
capacity, which is the ratio of HQP to

the general labour force. By comparing the
research intensity to the receptor capacity
of a city as shown in Figure 2 (used

with permission), they observe different
situations, including:

(1) ‘large urban centres, such as Toronto and
Vancouver, with high levels of absolute
R&D expenditures and large numbers
of HQP in non-R&D activities, which
yield non-extreme levels of R&D inten-
sity; and,

(i1) “university towns” such as Kingston,
where the university is a major factor
in the local economy, have high R&D
expenditures and low numbers of HQP,
resulting in high R&D intensity which
may not reflect to true state of the local

> 15
economy’.

Table 4: Provincial share of R&D funding for health-related research

Province Share of CIHR funding 1999-2001 Share of CFIl health sector Share of
(average per year) (%) allocations 1997-2002 (%) population (%)

Ontario 41.7 39.1 378

Quebec 30.3 299 24.1

British Columbia 8.4 14.5 13.2

Subtotal 80.4 83.5 75.1
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Figure 2: Year-to-year (ll 1999-2000 and 4 2002-2003) changes in CIHR R&D intensity for 16 major cities

From Figure 2 it can be easily appreciated
that each innovation metric tells a different

story.

HQP per capita

Venture capital
Vancouver houses at least eight venture capital
companies, both provincial and national.
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Table 5: Venture capital financing in biotechnology

Year VC investment in VC investment in VC investment Number of Average investment per
Canada (US$ BC (US$ millions) in Vancouver financings in  transaction in Vancouver
millions) (US$ millions) Vancouver (US$ millions)

1997 454 125 NA NA NA

1998 NA NA 16.6 I 1.5

1999 2,134 545 35.6 15 24

2000 NA NA 45.1 13 BYS

2001 960 127 106.5 I 9.7

2002 NA NA NA NA NA

2003 787 579 NA NA NA

Table 6: Biotechnology and total revenues by province and year
Province 2001 2003 2005
Biotechnology  Total Biotechnology  Total Biotechnology Total
revenues revenues revenues revenues revenues revenues

Atlantic 22 NA 21 220 33 59

Quebec 1,515 10,511 480 9,708 459 7,774

Ontario 1,376 3,485 2,026 11,032 2,769 6,726

Manitoba 99 759 145 390 164 NA

Saskatchewan 21 NA 94 3,891 53 NA

Alberta 122 132 298 1,275 137 27,747

British Columbia 414 7,118 779 4,337 586 NA

What has been seen recently is that a number
of firms have been able to attract money from
other markets (the US principally). Local
Venture Capital Corporations (VCC) play an
important role in the process, even as they
have limited and low amounts of cash, their
money acts as a leverage point, and more
important, they can keep an eye on these
firms, providing information to the foreign
nvestors.

In terms of capital raised by biotechnology
companies, BC gets less money than Quebec
and Ontario companies in average and
absolute terms.'®"” Table 5 compares the
provincial StatCan data to Vancouver specific
data from MacDonald and Associates,'* access
to financing has improved substantially for
Vancouver (and some Victoria) biotechnology
companies.

According to Table 9, the amount of
venture capital financing, and the average
investment has increased in Vancouver and
does not echo the large fluctuations seen on
the national or provincial levels. This trend is

very important because biotechnology spin-
ofts do not have a bright future if they cannot
access money to finance the costly and
lengthy processes of drug development and
approval.

Revenues

On the one hand, revenues generated by the
companies can be seen as an input indicator,
since they are conventionally used to
continue funding further R&D and
commercialisation activities. On the other
hand, firm revenues are a consequence of
innovation and traditionally considered as
impact indicators. While many biotechnology
companies are pre-revenue for their lead
product, they can receive revenues from
complementary sources, such as contract
research, licensing, or sidecar products.

Table 6 summarises data from the StatCan
reports mentioned above, and indicates the
difference between biotechnology revenues
and total revenues declared by biotechnology
firms by province.
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university with (or without) the support of the
University Industry Liaison Office (UILO). As
of 31st March, 2006, the UILO at UBC
(created in 1984) claims to have been
instrumental in the creation of 120 spin-oft
companies.?’ The relatively high survival rate
of these firms was observed in a review of
spin-off companies created in 1995-2001," for
which partial results are reproduced in Table
8. The same study also found that in
comparison to other regions, firms spun off of
universities in Vancouver had a higher
tendency to remain in the region. Conclusions
of the study echo findings that the spin-off
process is a particularly ‘effective means to
transfer technology out of universities, leading
to job creation and wealth creation’,*> with
the addition that ‘in order for spin-off’
companies to contribute to economic growth,
they must survive and succeed’.?!

Firm creation

The biotechnology is still a relatively nascent
sector, showing a steady increase in the
number of firms created. In most cases, the
number of firms has increased year over year
in every province, with BC placing third,
somewhat behind Ontario and Quebec, as
shown in Table 9.

Table 8: Biotechnology spin-off creation and
survival in Vancouver (1995-2001)

Active Inactive
UBC 14 5
SFU 5 2
Total 19 7

Table 9: Biotechnology firms by province and year

The biotechnology and total revenues can
be compared, using the same sources, to the
number of firms declaring biotechnology
revenues or other revenues. In this case, BC
biotechnology firms reporting biotechnology
revenues rank third (out of seven regions) in
the country ($9.6m/firm) behind Ontario and
Quebec firms. The national average and
rankings of total revenues per firm declaring
total revenues are drastically skewed by the
Alberta firms averaging $259.4m/firm. The
next closest regions are Ontario at
$88.3m/firm, the national average at
$77.3m/firm, Quebec at $68.4m/firm, and
BC at $55.6m/firm.

Patents

Patents are an important outcome of scientific
and technological activity, in particular in the
biotechnology sector (as opposed to the ICT
sector, which often operates outside the patent
system). Biotechnology firms, in particular,
have close relations to universities and R&D
institutions, often resulting in patent licensing
arrangements. Patents can also provide a
measure of knowledge spillover occurring
within clusters. Another form of knowledge
spillover is through labour mobility between
organisations. According to a study on bio-
scientists in Montreal, Toronto, and
Vancouver, a high proportion of Canadian
university researchers are directly related to
biotechnology companies through patents or
patent licensing agreements.”> The study finds
that ‘what matters the most is the number and
quality of patents that bio-scientists of different
categories bring to those enterprises. Thus, the

Province 1997 1999 2001 2003 2005
Atlantic 20 19 23 25 25
Quebec 79 107 130 146 181
Ontario 87 111 101 129 144
Manitoba 6 6 Il 21 19
Saskatchewan 19 16 17 34 18
Alberta 19 28 24 44 51
British Columbia 52 71 69 91 94
Canada 282 358 375 490 532
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Table 10: Patenting activity in Vancouver: 1990-1999

US patent Patent Canadian European Total patents by Share
and trademark cooperation intellectual patent office  organization (%)
office treaty property office
Vancouver companies 67 51 0 69 187 52.8
SFU 10 5 0 | 16 4.5
UBC 43 90 I 7 I51 42.7
Total patents by office 120 146 Il 77 354 100.0

innovation outcome represented by patents
and by patent citation constituted a real factor
on employment growth’ (ibid.). In the case of
Vancouver, the study concluded that in
comparison to Montreal and Toronto,
Vancouver had fewer biotechnology firms,
more bio-scientists, a similar share in patents,
more scientific publications, and more genetic
sequences discovered.

A subsequent study showed that most of
the researchers (57 per cent) maintain a
relationship to the company through the
patent, a lower number (36.5 per cent) have a
seat on the board of directors, and a few (6.1
per cent) do both. Furthermore, scientists
maintain different roles; some act as founders
(10.4 per cent in Vancouver), more become
employees (42.6 per cent), and others (31.3
per cent) maintain affiliation with both the
firm and the university or R&D institution.”

By way of conclusion, the VEDC report
states that ‘we do more with less’, which

4

means that despite the low level of research
activity (funding and patenting) Vancouver
rates high in the commercialisation index.'*
Vancouver’s research index (indexed against
the average of 52 American metropolitan
centres) is low (0.34), while the
commercialisation index is 2.50 high (ibid.).
This same report uses Patscan data to generate
the data reproduced in Table 10, which
demonstrates that companies and UBC
constitute the majority of patents held.
Vancouver organisations are apparently not
interested in patenting nationally (with the
Canadian Intellectual Property Office), clearly
demonstrating that the market for their
products is mainly the US or global market.

Table 1 1: Scientific publications by city:
1996-2000

Number of
publications

Share by city/
cluster (%)

Toronto 1,337 21.2
Montreal 1,432 22.7
Vancouver 787 12.5
Total 6,305 100.0

Scientific publications

The Canadian Science and Innovation
Indicators Consortium (CSIIC) briefly released
a bibliometric study identifying research
clusters in biotechnology in Canada (Table
11).% In their analysis they noted that
publication distributions vary if the basis of
comparison is the province or the city or
census metropolitan area (CMA). At the
CMA level, the rankings and distributions are
similar to those in the above tables.

DISCUSSION

Several factors and conditions can be
attributed to the creation and success of
regional clusters, such as the existence of
strong university research-oriented, availability
of funding by public granting agencies, an
entrepreneurial spirit, and a favourable
location and environment so that talented
people are attracted to those places.
Nonetheless, research capacity is a necessary
but not sufficient condition®® for cluster
development.

Vancouver seems to fulfil the requirements
identified by Griller and Vigor. Once people
move to Vancouver they tend to stay there.
Research done at UBC is the driving force
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behind the biotechnology industry in
Vancouver. R&D funding is important, but
does not play as important a role as one
might have expected. Investment in early-
stage, high-risk firms in Vancouver is
supported by an entrepreneurial labour
force and availability of high-risk capital,
offsetting potential shortfalls in government
R&D funding.

The tables and figures presented here show
evidence of significant activity towards R&D
and commercialisation of biotechnology IP in
and around Greater Vancouver. There is little
to no evidence of large-scale production or
manufacturing, usually done by pharmaceutical
companies. A few indicators point to the
phenomenon that this is an area that high
quality science is done, used as the basis for a
company, for which international talent is
then sought to help grow, and the entire
operation 1s eventually sold to the US or
global market. This creates a volatile sector, in
which people may become serial
entrepreneurs, but rarely senior managers.

As a result, one of the key factors that play
a role in maintaining a sustainable basis for a
biotechnology cluster is the university (mainly
UBC). The infrastructure and quality of
professors (and staff) there draw people into
the region to pursue their undergraduate or
graduate degrees, occasionally leading to
longer term research positions and the
opportunity to commercialise their subsequent
research. The UILO has since become
accustomed to issues particular to
biotechnology licensing and become proactive
in assisting in the creation of new
biotechnology ventures. Another key factor is
the support received from various government
agencies, which support basic research as well
as high risk, early stage commercialisation.
Their support has direct eftects on the
entrepreneurs, as well as indirect by providing
a due diligence benchmark for the
entrepreneurs to achieve. Other potential
investors or partners can make stronger
inferences about the reputation of the firm if
the entrepreneur has already been validated by

the government agency’s due diligence
process.

To help visualise the state of the
biotechnology activity in Vancouver, and the
role of participating layers, a Garden
Metaphor is provided:

Vancouver is the beautiful garden
(surrounded by mountains and the ocean in
a temperate rainforest environment), the soil
or nursery is the university (UBC), where
seeds of ideas from faculty and students
germinate, watered initially by federal
research funding. The plants grow and are
transplanted to individual pots watered by
more money from venture capitalists and
angel investors. Some of these plants are
fertilized by partnerships and alliances with
big pharmaceutical companies. The plants
maintain roots (knowledge pipelines) in

the original soil. This garden has a major
attraction (QLT), which somewhat provides
shade (support) to smaller plants, and is a
role model for other plants (scientists and
entrepreneurs). The local industry association
(LifeSciences BC) acts as vendor, publicly
drawing positive attention to budding
plants. Government agencies play a role in
certitying the quality of the plants. There are
some bees acting as pollinators: key people
who have founded or invested in more than
one company, or participate in several boards
of directors. Few plants mature and go to
seed 1in their local soil. Usually, blooming
flowers are bought by passers-by (big
pharmaceuticals) who take them to their
own homes. They leave some cash

and trimming behind, which can take root
to form new plants, and build a reputation
as a customer with the locals. It is too

early to know if plants wither after this,
develop into major attractions in their new
environment, or bloom and pollinate new
plants around them.

The question remains, as to whether or not
there really is a biotechnology cluster in
Vancouver. Nationally, Vancouver certainly
receives a generous share of inputs, and
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produces a substantial portion of the outputs.

But do the absolute or relative quantities
qualify Vancouver as a legitimate
biotechnology cluster, or just an emergent

cluster that still has the potential to be blown
away by the next breeze? Policy in support of

fostering a cluster may be very different
depending on which indicator is being

addressed, too. Job creation goals can differ if

they are directly biotechnology related, or if
they are peripheral to the science but still
within the biotechnology firm. This
difference in R&D funding per HQP and
HQP intensity is well captured in Figure 2.
While immediate tax credit programmes like
the EBC program are generally well
received, there is still much education to be
done for investors, to help them grapple
with the longer timelines to an exit event
(eg acquisition or IPO). Another question
that merits further research is what the
cluster (if it exists) would look like if a key
player was removed? For example, how
would the removal of QLT impact the

level of activity in biotechnology in
Vancouver? Would their removal create a
massive void, or are the conditions such that
something else would have naturally taken
their place (eg Neuromed, Angiotech, or
another local star biotechnology

company)?

Future directions of research may include
testing the relative importance of the
indicators presented here, and evaluating the
growth of a cluster by looking at a larger
time-frame. Some might argue that the
primary outcome should be employment
growth rather than cluster growth as such,
usually measured by the number of firms.
We propose to run multiple models to test
which variables (eg public R&D funding,
university spin-offs, and venture capital
funding) have a greater impact on the
presented outcome indicators, such as

employment. Two additional variables can be

considered that are not presented here: first
alliances (eg the number and value of them),
and secondly market capital.
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