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Introduction

In an interesting development, three papers at the 18th. IMP Conference (Johnston & Araujo 2002,
Hakanson, Tunisini & Waluszewski 2002, Waluszewski 2002a) explicitly examined the spatial elements of
business processes, including marketing and purchasing activities. Continuing in the same vein, the
present paper examines the geographic embeddedness of companies and their interactions. It originates
from a study of innovation in an emerging biotechnology industry sector. The setting is an agglomeration
of companies and support organizations that exist within a 100-kilometre radius of Halifax, in Nova
Scotia, Canada.

The paper reports on research that is in progress. The structure of the paper is as follows. First, a brief
literature review is provided. Second, some contextual material on biotechnology is presented, along with
information on the industry in Canada. Third, the study is described and findings from preliminary
interviewing revealed. The data are mostly drawn from interviews with nine companies but are
supplemented with information from 13 support organizations. The 22 completed interviews represent
about one-half of those planned. Several key variables have been selected for analysis and presentation in
the paper; this provides a sampling of what will follow. The paper concludes with a discussion of the
preliminary findings.

Background Literature

In this section, the theoretical basis for the present study is outlined. This is organized around three terms:
business networks, industry clusters, and innovation.

IMP researchers have pioneered the use of a business networks approach to the study of industrial
markets. The focus of early IMP work was on interaction in buyer-seller dyads but the emphasis shifted
over time to the analysis of networks and interorganizational relationships. The change in approach was
prompted by a desire more fully to understand the complexity of business markets and to model these
more accurately. A substantial literature has resulted from the work of IMP researchers, who have written
numerous books and journal articles on a wide range of related topics. The changing nature of IMP
enquiry is, perhaps, best reflected in the collections edited by Ford, now in a third edition (2002).
Although IMP work is wide ranging, geographic aspects of networks have seldom been explicitly
considered. This leads Johnston and Araujo to comment that “research in interorganizational networks
has stressed functional links in industrial networks but has neglected the role of space in fostering
particular forms of relationships” (2002, p. 1). Similarly, Håkansson, Tunisini and Waluszewski (2002)
argue that the location of interacting companies (or “place”) has received limited attention in work by
IMP researchers.1

The relevant body of knowledge on industry clusters is large and spans several disciplines, including
economic geography, evolutionary economics, regional innovation systems, economic development, as
well as organizational studies. Alfred Marshall wrote about the concentration of industry in local areas in
Britain more than one hundred years ago but it was the success of craft-based industrial districts in Italy,
as well as in other technologies and locations, that gave rise to numerous studies of clusters over the past
decade. The recent interest in clusters also results from Porter’s influential work on the competitive
advantage of nations, regions and cities (1990, 1998).2 Although there is no generally accepted definition
of clusters, Porter’s is illustrative. Specifically, a cluster is "a geographically proximate group of
interconnected companies and associated institutions in a particular field, linked by commonalities and
complementarities.“ Following this line of reasoning, clusters promise a "collective efficiency“ that
produce higher returns for firms from a combination of external economies and joint actions (Rosenfeld
2001). More specifically, Malmberg & Maskell (2002) posit that the benefits of clusters stem from shared
costs for infrastructure, the development of a skilled work force, transaction efficiency, and knowledge
spillovers that produce learning and innovation. Proximity is central to the realization of these benefits,

                                                  
1 Mota and de Castro (2001) provide an exception to this general observation.
2 See Martin and Sunley (2003) for a recent critique of clusters and Porter’s work.
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especially those that depend on fact-to-face contacts and the transmission of tacit knowledge. The benefits
of clusters and the allure of enhanced business performance has led many government agencies to support
clusters as a tool of economic development. Whether this faith will be rewarded is unclear. Much of the
research on clusters is anecdotal and descriptive (Staber 2001), leading some writers to state that the
performance of clusters has still to be scientifically demonstrated (Martin & Sunley 2003). Clearly,
networks and clusters are related concepts. A simple view of their relationship might be that clusters
include those members of networks lying within a given geographic range. An alternative view is presented
in Table 1.

Innovation is a central activity in business networks and industry clusters. Regardless of the focus or
setting, organizations collaborate with one another so as to maintain or enhance competitiveness. Thus,
process or product improvements provide much of the impetus for companies to work together
(Lorenzoni & Lipparini 1999) and collaboration is just as much a part of the craft industry landscape as it
is in sectors labelled as “high technology” (Perry 1999). From the standpoint of this study, a number of
contributions to the literature on innovation deserve mention. Innovation is increasingly studied at the
regional (as opposed to national) systems level since local infrastructure, resources and conditions very
much influence activity and success. An illustration is provided by Feldman and Florida, who argue that
“geographic proximity of these inputs promotes information transfer and spill-overs that lower the costs
and reduce the risks associated with innovation” (1994, p.214). There is a strong IMP tradition of
examining innovation processes at the firm, dyad, network and industry level. Håkansson (1987)
proposed that product development in any firm is likely to involve a process of interaction with many
others and that it should, therefore, be looked at from a network perspective. This approach is employed
in Lundgren’s (1993) study of innovation in digital image technology in Sweden. Rather than studying
innovation in a single company, Lundgren looks at the evolution of a new technology and the
development of a network of innovating and support organizations. A final issue concerns innovation in
peripheral regions. Rosenfeld (2002) identifies the barriers that exist to innovation (and cluster
development) in such regions as well as actions that can be taken.3 The barriers include:

“a weak infrastructure; lack of access to technology, innovation and
capital; regional insularity and isolation; low educational levels and low
skilled work force; absence of talent; and an overly mature or hierarchical
industry structure” (p. 9).

Geography is an important element in business activities. However, spatial factors are considered
differently in the bodies of literature described above. The clusters and innovation literatures treat
questions of location and place more explicitly than does the networks literature. However, this apparent
oversight is being addressed in current IMP work. Building on Dicken and Malmberg’s (2001) notion that
firms are embedded both territorially and functionally, Johnston & Araujo propose “an agenda for
research into the role of spatial proximity in understanding industrial systems” (2002, p. 1) and outline a
study that is underway. Håkansson, Tunisini and Waluszewski (2002) also note the lack of attention paid
to place in academic research. The authors present two case studies illustrating how location has been used
(rather than simply being accepted) by the companies in question, and go on to propose a schema for the
strategic use of place by companies. This is a promising development. Finally, Waluszewski (2002a)
employs a range of methods, including the schema mentioned above, to examine the biotechnology
cluster in Uppsala. Her early findings are that technological and commercial development have evolved
over many years, includes many actors, and does not follow a simple linear pattern of development.

The industrial and geographic setting of the present study are described in the next sections.

                                                  
3 Rosenfeld (2002) identifies three types of less developed region: (1) older industrialised regions that have lost their
cost advantage to other nations, (2) semi-industrialised regions with small, craft-based firms with low levels of
technology, and (3) peripheral or less populated regions where productivity and out-migration concerns mean that
resource based industries must be supplemented by those with growth opportunities.
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Table 1:

Networks and Clusters Compared

Networks Clusters

Allow firms access to specialized services at lower
costs

Attract needed services to a region

Have restricted memberships Have open membership

Are based on contractual agreements Are based on social values that foster trust and
encourage reciprocity

Make it easier for firms to engage in complex
production

Generate demand for firms with similar and
related capabilities

Are based on cooperation Require both cooperation and competition

Have common business goals Have collective visions

Source: Rosenfeld (2001), p. 3

Biotechnology

Biotechnology is not a single industry but rather a scientific knowledge base that is changing sectors such
as pharmaceuticals, medical devices, agriculture and the environment. Based on the application of
recombinant DNA and its related technologies, biotechnology dates back to the 1983 patent applications
of Cohen and Boyer, scientists at Stanford University and the University of California at San Francisco
respectively. These scientists discovered a way to move genes between organisms and, in so doing, turned
the science of molecular biology into commercially useful knowledge. Because biotechnology involves
radically new technologies that often involve long discovery and development lead times as well as an
uncertain regulatory approvals process, the financial demands are significant. Large expenditures are
required to get to the point where a discovery can be patented, and even greater resources are needed to
bring the resulting product to market. These conditions are problematic for the small and medium-sized
companies that tend to innovate in this area. In light of this situation, it is not unusual for innovating
companies to enter into alliances with or be acquired by larger, established industry players.

Biotechnology discoveries have transformed a variety of industries: biotechnology is estimated to now
produce global revenues of $500 billion annually and growth rates of 20% per year (Government of Nova
Scotia 2000). Consequently, many countries view biotechnology as a way to drive economic growth and
governments are investing in science and technology in the hope of achieving significant returns. Such
investment takes many forms, including funding research institutions and programs, establishing
strategies to support local company growth, encouraging inward investment, and seeding the
development of industry clusters.

Biotechnology activity is concentrated in space. This is demonstrated in recent studies in the
US and Europe (Cooke 2003, Cortright & Mayer 2002, Yarkin 2000). However, biotechnology
clusters are also found in smaller metropolitan areas and less developed regions. France and
Canada provide examples. Although the Paris region dominates French biotechnology
(accounting for one-half of companies), five other regions have established vibrant biotechnology
clusters on the periphery of the country. In each case these are proximate to a research university,
an institute, and a technopole (Mytelka 2001). The major biotechnology centres in Canada are in
its three largest cities—Toronto, Montreal and Vancouver. At the same time, smaller
agglomerations are found in cities such as Saskatoon and Edmonton (Niosi & Bas 1999).
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The Canadian Context

Biotechnology in Canada

The biotechnology sector in Canada is substantial and growing. Canada is home to the second largest
number of biotechnology companies in the world (after the US) and ranks third in revenues generated
(after the US and UK). Metrics such as market capitalization and R&D spending—as well as number of
firms and revenues—show strong growth over the last five years (Ernst & Young 2002). There were 358
biotechnology innovator4 firms in Canada in 2001. The human health sector (199) accounted for more
than half (53%), with agriculture (67), food processing (46), and environment (31) also prominent. The
companies were concentrated in three Provinces: Quebec (130 or 35%), Ontario (101 or 27%), and British
Columbia (69 or 18%). Most were small in size: 267 (or 71%) had 50 or fewer employees, 62 had 51–150
employees, and 46 companies had 151 employees or more. Revenues grew by 343% between 1997 and
2001 (to $3.5 billion), reflecting greater levels of commercialization of R&D. However, the industry is still
“young” and many companies have still to generate any revenues from their biotechnology research
(Statistics Canada, 2003).

The case of Nova Scotia

Because biotechnology is not an industry with its own set of SIC codes, it is difficult to be precise about
the number of biotechnology companies that exist in any given jurisdiction. Statistics Canada (2003)
identified 12 biotechnology innovator firms in Nova Scotia in 2001 (or 3% of the Canadian total).
Through a variety of methods (see below), we identified a total of 28 companies that were involved in
biotechnology at the end of 2002. Whether the number of companies is 12 or 28, Nova Scotia is clearly a
minor biotechnology player in national terms. However, biotechnology makes substantial contributions
to the economy of Nova Scotia and it is believed that scope exists for further development.

It is estimated that biotechnology research in the Halifax Metropolitan area presently accounts for
(1) spending of over $86 million annually, (2) employment of 2,340 professional researchers and
technicians, (3) annual salaries of $124 million, and (4) provincial government tax revenues of $25 million
in 2000 (Life Sciences Development Association 2002). Much of the research activity is centred on
Dalhousie University, whose medical school has identified neuroscience, infectious diseases,
cardiovascular and cancer research as core areas of competence. A second significant research
organization is the Institute of Marine Biosciences (IMB) at the National Research Council, which has
research expertise in the fields of microbial genomics and marine biosciences. The IMB is located adjacent
to the Dalhousie University campus. These organizations have produced spin-off companies and
collaborate closely with local companies. Two other public research institutes are located within the
Halifax Metropolitan area. The Bedford Institute of Oceanography is part of the federal department of
Fisheries and Oceans. Its 300 researchers conduct research on ocean science. InNOVAcorp is a provincial
crown corporation and conducts research in a variety or fields as well as running incubator facilities in
two locations. These house about 10 biotechnology companies.

A number of other organizations play an important role. Governments at the federal and provincial
levels have identified biotechnology as a priority sector (in Nova Scotia and more particularly Halifax) and
one that should therefore be supported through a variety of programs. Biotechnology is one of three
sectors emphasized by the Greater Halifax Partnership, which is a private sector-led economic
development organization. Two industry associations are also present. BioNova was founded in 1993 and
provides leadership, advocacy, information and education services to about 40 members. It is located in a
life sciences incubator (one of the two run by inNOVAcorp). The Life Sciences Development Association
(LSDA) was established in 2001. Its principal goal is one of bringing state-of-the-art research facilities to
Halifax. The LSDA is located close within one city block of the Dalhousie Medical School. Aside from
various forms of business funding provided by the federal and provincial governments, competitive grants
are provided by Genome Atlantic, a national not-for-profit organization established in 1999 with federal
government money. Two venture capital companies are located in Halifax. MedInnova Partners was set
                                                  
4 An “innovative biotechnology firm” is one that uses biotechnology for developing new products or processes and is
engaged in biotechnology related R&D activities.
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up by the Canadian Medical Discoveries Fund to help develop early-stage technologies. It exists to bridge
the funding gap between research grants and the marketplace and has made several local investments.
ACF Equity is the second venture capitalist. To date it has made no investments in biotechnology
companies.

The Study5

Fieldwork

A database of biotechnology companies and support organizations in Nova Scotia was constructed using
lists from government and industry associations, and entries in business directories. The database was
expanded as a result of suggestions made as the interviews proceeded. Our interest is in biotechnology
activity within 100 kilometres of Halifax and so contact was restricted to those lying within this boundary.6

Initial contact was made by mail with a phone call follow-up shortly thereafter. Of the 28 companies
identified, nine have been interviewed, 10 have agreed to be interviewed, three have not responded to our
approaches, four refused to participate, and two companies had closed their doors. Some 13 support
organizations have been interviewed, including research institutes, government agencies, industry
associations and venture capitalists. None of the support organizations declined to participate in the study
and, while there are additional interviews to do, a majority of interviews have been completed.

The interviews followed a semi-structured approach. An interview guide was used to collect the
desired information but wherever it seemed important, additional questions were asked or probing took
place. Five types of interview guide were employed (company, research institute, government agency,
industry association, and venture capitalist) which included some common and other more particular
questions.7 Interviews were usually conducted on-site although in a few cases, upon request, the meeting
was held at the University. Interviews ranged in duration from one hour to two hours, were recorded and
later transcribed. This paper is based on information collected through interviews with 22 biotechnology
companies and support organizations between December 2002 and April 2003.

Nova Scotia biotechnology companies

Table 2 presents a partial picture of biotechnology companies in Nova Scotia that will be expanded as the
study progresses. The top part of the table lists companies featured in the Canadian Biotechnology,
Industry & Suppliers Guide 2002 whereas the bottom shows similar data for six of the companies that have
been interviewed.8 Names of the latter have been suppressed for confidentiality reasons. Several comments
can be made. First, of the 17 companies listed, two were established in the 1970s, four in the 1980s, eight
in the 1990s, and three since 2000. Second, a range of scientific approaches are evident but a majority of
companies are focused on human health applications. Third, 12 companies report revenue streams
whereas for the remaining five, data are not reported or revenues are zero. The largest sales were achieved
by two of the older companies ($13 million and $10 million in 2000). These same two companies have the
largest workforces, with 130 and 150 employees respectively. Fourth, in five companies annual R&D
expenditures exceed sales, while in three others the two amounts are similar. Finally, 15 of the companies
are privately owned.

                                                  
5 This study is one of 25 cases underway in a variety of industry sectors across Canada. Funded by the Social Sciences
and Humanities Research Council of Canada, details about the research program may be found at
www.utoronto.ca/isrn.
6 Almost all biotechnology activity in Nova Scotia takes place within this area.
7 These same interview guides are being used in all 25 case studies that make up the research project.
8 The other three companies that have been interviewed are shown in the top part of Table 1.
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Table 2:
Profile of Selected Nova Scotia Biotechnology Companies

Company Start
-up

Owner Emps. Revenues
2000
(Sm)

R&D
2000
(Sm)

Focus

1. Information from Canadian Biotechnology, Industry & Suppliers Guide 2002

Acadian Seaplants Ltd. 1981 Private 130 13.00 0.50 Products derived from
seaweeds

Actipharm Inc. 1999 Private 18 0.40 0.85 Active pharma ingredients

BioMedica Diagnostics Inc. 1991 Private 12 N/a 1.20 Rapid diagnostic devices

Chitogenics Ltd. 1978 Private 6 0.10 2.50 Applications from
chitosan

Dominion Biologicals
Limited

1972 Private 30 6.00 0.50 Medical diagnostics

Immuno Vaccine
Technologies Inc.*

2000 Private 12 N/a N/a Vaccines for human &
veterinary applications

Kemic Bioresearch Lab
Ltd.

1980 Private 5 0.50 0.50 Pharmacokinetics &
toxicology testing &
consulting

New Age Biomaterials Inc. 1993 Private 4 0.00 0.00 Biomaterials & other
R&D transfer

Ocean Nutrition Canada
Limited*

1987 Private 150 10.00 4.00 Provides marine-based
nutras

PlantSelect Biotechnology
Systems Ltd.

1996 Private 6 0.20 0.20 Somatic embryogenesis
systems for horticultural/
agricultural crops

Precision Biologic Inc.* 1983 Private 22 5.00 0.05 Frozen human plasmas

2. Information from research interviews

A 2000 Private 1 N/a N/a Development of drug &
vaccine delivery system

B 1995 Public 32 <0.50 1.20 Rapid diagnostic testing

C 1999 Private 3 <0.50 <0.10 Medical device

D 2001 Private 3+ <0.50 <0.10 Biomedicinals to health
care professionals &
consumers

E 1998 Private 2 <050 <0.10 Oceanographic
instruments

F 1993 Public 41 N/a 10.00 Active pharma ingredients

Note: * These companies have also been interviewed; others will be in due course.
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Preliminary analysis

In this section, we present some early analysis of the data collected. This is organized under four headings
(1) how important are local connections to biotechnology companies? (2) which factors have contributed
most to local growth in biotechnology?, (3) are there service providers in Halifax that cater to
biotechnology companies?, and (4) does a biotechnology cluster exist in Halifax?

How important are local connections to biotechnology companies? Four connection measures were
selected for analysis and are shown in Table 3. For the purposes of this study, “local” was defined as within
100 kilometres of Halifax. Of the companies that do have customers, two (C & D) reported that 30% and
10% of their sales were local. Two others (B & E) do not serve local customers. In the remaining cases,
companies (A, F & G) do not presently have products for sale. However, Company F will supply all of its
production to its US parent company, and given promising relationships with prospective customers,
Company G expects that none of its sales will be local. Turning to suppliers, two companies (A & G) do
not source supplies locally. Two others (B & C) do 50% and 80% of their buying in the immediate
vicinity, whereas local suppliers account for 20% or less of the supplies for the remainder (D, E & F).
Knowledge relationships include a variety of modes through which companies develop their knowledge
base. They include: collaborative research projects, personnel exchanges and secondments, research
consortia participation, public research invention licensing/patenting, and new technology development
or adoption. Four companies reported that to some degree they are involved locally in knowledge
relationships. In two cases (B & F), these were modest (20%) while for two others (C & G) these
accounted for 60% and 50% of relationships respectively. The extent to which companies are financed
locally was also of interest. In three cases, local investors substantially financed companies: A & C receive
100% of their funding locally while for company G the figure is 80%. Only 20% of the financing of
Company D and E was local whereas B and F are financed totally from afar.

These data show that local connections vary by company and connection measure. Company C
reports the greatest degree of connectedness on all four measures and may well prove to be an outlier. No
other clear patterns emerge on a company-by-company basis. Regarding the four measures of connection,
companies appear to depend more on the local area for financing than they do to source supplies or
engage in knowledge relationships. Customers are the least important benefit provided by the local area to
biotechnology companies.

Table 3

Local Connections for Companies A to G

Company Local customers Local suppliers Local knowledge
relationships

Local financing

A n.a. 0% 0% 100%

B 0% 50 20 0

C 30* 80 60 100

D 10 20 0 20

E 0 10 0 20

F 0 15 20 0

G 0 0 50 80

*Read as follows: 30% of the customers of C are located within 100 kilometres of the company.
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What factors have contributed most to local growth in biotechnology? Companies were asked to
comment on eight factors as potentially contributing to the growth of the local biotechnology industry.
The leading factor was “specialized research institutes and universities,” endorsed by six companies. Four
companies chose “government policies and programs,” followed by “physical, transportation or
communications infrastructures” (3 companies), and “co-location with other firms in the same industry”
and “supply of workers with particular skills” (2 each). In no case did a company endorse “availability of
financing” or “presence of key suppliers and/or customers.”

Are there service providers in Halifax that cater to biotechnology companies? One indicator of the
development of an industry is the presence of specialized service providers that cater to its members. On
this front, no very clear picture has emerged to date. Local accountants and lawyers are used by most
companies and are able to deal with most business matters. Two companies also reported using local
patent agents/ investigators but biotechnology patent expertise is currently missing in Halifax. At present,
the companies interviewed depend on patent lawyers in Ottawa and San Diego.

Does a biotechnology cluster exist in Halifax? Contrasting opinions exist about the existence of a
biotechnology cluster in Halifax. When asked “Do you consider your company to be part of a network of
related firms in your region/locality, i.e., a cluster,” three companies responded “yes” while four said “no.”
In the other cases, one company stated that it felt connected with institutions such as the National
Research Council rather than to other firms. Another saw the relative youth and niche orientation of local
companies as ruling out any possibility of an anchor firm that might provide focus and leadership for a
cluster. Support organizations were also sceptical that a Halifax cluster exits at this time. Repeated mention
was made of the fact that a network of companies exists in biotechnology, whose small size and recent
establishment meant that most were preoccupied with research and commercialization. Consequently,
most companies are inward focused at this time and have little time for interaction with proximate
organizations. In addition, the view was expressed that since most companies are pursuing niche
opportunities there are few prospects for synergy. A number of support organization respondents again
mentioned the absence of an anchor company as hindering cluster development.

Discussion

In this final section, findings from early interviews are discussed in relation to widely held views about
clusters. These findings are then linked to other researchers’ viewpoints on clusters and their
development.

Early findings

The helpful (and sometimes demanding) presence of upstream and downstream actors is stressed in at
least some of the writings on clusters, including Porter’s (1990, 1998). Yet, preliminary analysis of Halifax
company and support organization interview data suggest that biotechnology companies in and around
Halifax depend relatively little on the local area for customers and suppliers. Similarly, knowledge
relationships with local research institutes and universities are not as evident as one might imagine, given
other researchers’ findings on biotechnology growth (see, for example Niosi and Bas 1999). However,
despite the fact that local knowledge relationships are not abundant, local institutes do provide a secure
“home” for some of the company scientists and have provided streams of capable technicians and
scientists to Halifax companies. The local area plays a more significant role in the financing of Halifax
companies. This is perhaps to be expected given the rule of thumb that venture capitalists want to be
within an hour of their clients. Halifax is about two hours by air from Toronto, Ottawa and Montreal, and
about the same from Boston and New York. Thus, local sources of finance, from private investors and
venture capitalists, are important. At this time, the biotechnology industry is too small to support
specialized service providers, and in particular patent lawyers. Finally, a majority of actors do not view
Halifax as having a “true” biotechnology cluster. In summary, although there seems to be an
agglomeration of companies and organizations, these do not presently constitute a cluster—at least in the
Porterian sense where intense, local exchanges are found.
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A broader context

However, other researchers provide useful insights into the nature of clusters. Bathelt, Malmberg and
Maskell (2002), for example, point to the more complex nature of connections and interactions in some
clusters, which can be simultaneously close to home and extending around the world (thus producing
“local buzz” and tapping into “global pipelines”). This research suggests that clusters are not bound by
local geography. This certainly seems clear in the data we have collected to this point, showing that local
and non-local contacts are important as sources of customers, suppliers, knowledge and capital.

Another useful viewpoint is provided by Enright (2000), who distinguishes between clusters that are
“working,” “latent,” “potential,” “policy driven” and “wishful thinking.” Perhaps the Halifax “cluster”
falls into either the latent or potential category. While the major research institutions date back many
years and some biotechnology activity were established in the 1970s, a majority of firms got their start in
the 1990s.

Time is an important factor in the development of a cluster. “Building a technology cluster is the work
of decades. To the outside world in the mid-1990s, Ottawa looked like an overnight success story. But the
groundwork had actually been laid 20, 30, 40 and even 50 years earlier … ‘You have to build a nucleus
around something deep-rooted’” (Mallett 2002, p. 12). These comments about a Canadian information
technology cluster are reinforced in recent Swedish biotechnology research. Waluszewski’s (2002b) study
in Uppsala finds that the local biotechnology industry developed over many years and not, as some
believe, as a direct consequence of the 1996 restructuring of a major pharmaceutical company. These
studies reinforce the importance of evolutionary processes that occur over decades and as a result of
interaction between many actors.

If time is an important consideration in cluster development, this is surely the case in locations that lie
outside the mainstream. Business development in peripheral or less developed regions of industrialized
nations (such as Nova Scotia) faces numerous challenges. Yet these account for the majority of locations:
as Dicken and Malmberg comment “Not all spatial agglomerations of similar or related industrial activity
are ‘Hollywoods’ or ‘Silicon Valleys’” (2001, p. 13). In light of the fact that biotechnology is seen as an
engine of growth in many economies and locations, additional research is merited.
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