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EXECUTIVE SUMMARY

his study reviews the prospects for knowledge-based industria cluster development in six
industria domainsin Atlantic Canada. Thissix industrial domains are:

Information Highway;

Geomatics,

Aquaculture;

Ocean Technology in Newfoundland;

Medica Devices/Services in Nova Scotia; and

Food Processing in New Brunswick/Prince Edward Island.

The first three were analyzed from a pan-Atlantic perspective, while the last three were studied
from a sub-regional perspective. The profiles of these six clusters can be found in the Part 2
Report, along with cluster specific analysis. Collectively, they capture the characteristics of
clusters at different stages of development as well as from different geographical perspectives
within the Atlantic region. This permits an analysis of cross-cluster issues and related general
policy directions.

The Knowledge-based Industrial Clustering Phenomenon

Knowledge-based industrial clusters are regional or urban concentrations of firms supported by a
technical and socio-economic infrastructure made up of universities/colleges, financing/business
ingtitutions, advanced communications/transportation systems and so on.

The key characteristics of knowledge-based industrial clustering, based on the analysis of alarge
number of cases, are:

strong formal and informal linkages among firms and the supporting technological and
business infrastructure in aregion or locaity stimulate the innovation process and the
growth of the cluster;

geographic proximity of firms, educational and research institutions, financial and
other business institutions enhances the effectiveness of the innovation process,

the larger the cluster (e.g. large number of firms and workers) the higher the level of
self-sufficiency; i.e. less need to get key functions (e.g. supplies, financing) supplied
from outside; that isthereisless “leakage’ outside the cluster.

The six clusters were analyzed from this perspective of the dynamics of industria clustering.

Final Report Nordicity Group Ltd.




An Industrial Cluster Strategy for Atlantic Canada 2

Industrial Clustering in Atlantic Canada

It was found that the economic potential of the six clusters was well recognized and the
fundamentals for growth were in place (i.e. there is awell developed technical and physica
infrastructure, champions are in place and major market opportunities exist). However, they do
face important development challenges at the present time. The main issues to be addressed are:

weak management within firms (e.g. lack of sound business practices; lack of
international marketing skills);

weak linkages among firms in the clusters;

weak linkages between R& D ingtitutions and industry;

difficulty in accessing financing due to immature business practices; and
alack of skilled people, especially IT personne.

Moreover, the limited size of the regional economy and its population and the remoteness of
major markets are other important factors that add to the difficulties of cluster development.

Industria clustering isaloca phenomenon. The geographic proximity of the playersiskey to
cluster development. Therefore it isnot surprising to find that the principa level of
communication, decision-making and affinity regarding cluster development in Atlantic Canada
falls mainly within provincia jurisdictions. The local level should be the primary focus for
considerations regarding cluster development at thistime, given their small size. Asthe clusters
grow they will inevitably spread to other parts of the region. They could then be considered on a
region-wide basis.

A Strategy to Stimulate Industrial Clustering

A four point strategy is proposed to address the current situation. The main recommendation of
the study, which is the first element of the strategy is that:

all levels of government should stimulate the development of linkages among the
key players in individual clusters. This means that their programs and activities
should be aimed at the formation of alliances among firms and between firms
and technical and business support institutions.

In this context major projects provide focal points to bring firms and other organizations together.
| dentifying such major projects should be a priority. Examples of such projects are given in
Exhibit ES-1.

Final Report Nordicity Group Ltd.




An Industrial Cluster Strategy for Atlantic Canada 3

Exhibit ES-1: Potential Projects

Cluster Projects
Information Highway - Vistaphones
extension of TARA project
smart venture capital capability

Geomatics - Placentia Bay Traffic management
Port of Halifax Traffic management
Aquaculture -+ joint marketing

aquaculture link to bio-medicine

export of “growing systems’ and brood stock
cost containment research

Oceans Technology (NFLD) - oil and gas technology

environmental technology

seabed mining/exploration

Medical Devices and Services - outsourcing solutions for hospitals
(N.S) - new health care management technologies

Food Processing (NB/PEI) - marketing of vegetables

- export of “wildbush” blackberries and other fruits
support of export clubs
increased efficiency of pesticides and machinery
increased use of computers
internship program
packaged meals

The three other elements of the strategy are:

upgradlng management skills; by

training entrepreneurs, managers and staff of existing firms;

attracting seasoned managers and mentors to be retained by existing firms; and
by

providing management services on a contractual basis.

o

brldglng the skilled people gap; by

identifying the human resource needs of each sector in order to put in motion
those education and training programs needed;

recruiting speciaists from the ex-Soviet Union (as firmsin other parts of
Canada are doing);

contracting-out work around the world,;

° atracting Atlantic Canadians working elsewhere; and through

° dtrategic aliances between firms.

attracting external investment; by
¢ working closely with Foreign Affairs and International Trade Canada and the
new Investment Partnerships Canada agency to develop appropriate
approaches and activities.

Final Report Nordicity Group Ltd.




An Industrial Cluster Strategy for Atlantic Canada 4

Such a strategy has to be sustained over the longer term because experience around the world
shows that it takes several decades to grow successful clusters. Thereisno quick fix.

Final Report Nordicity Group Ltd.
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1.0
INTRODUCTION

With the shift to the “new economy”, sub-national regions around the world are setting in place
the infrastructure and public policy tools required to support technology-intensive industrial
development. This phenomenon is knownas knowledge-based industria clustering. It has
become one of the key tenets of industrial development and growth strategies in Europe, Asia and
the United States. The purpose of this study is to examine the prospects that trial cluster theory
holds for growing knowledge-based firms in Atlantic Canada, by examining six case studies.

Six industrial clusters, representing key technological areas at different stages of economic
development, were selected for the study. Three were to be studied from a pan-Atlantic
perspective while the other three were to be studied from a sub-regiona perspective. They are:

a) Pan-Atlantic Clusters
Information Highway
Geomatics
Aquaculture

b) Sub-Regional Clusters
Ocean Technology in Newfoundland
Medica Devices and Servicesin Nova Scotia
Food Processing New Brunswick and Prince Edward Island

In considering the selection of these casesiit isimportant to note that this list was not intended to
be comprehensive. There are other competitive, capable industrial clustersin theregion. The six
selected clusters, collectively, capture the characteristics of clusters at different stages of
development as well as from different geographical perspectives within the Atlantic region. This
permits an analysis of cross-cluster issues and genera policy directions, and will enable the
development of an assessment of the prospects for growing knowledge-based industrial clusters
from an Atlantic perspective.

The methodology used to analyze these clusters is described in Section 2.2. The resultant profiles
of the clusters can be found in Part 2 of thisreport. The approach taken was one that led to an
understanding of the structure of each cluster, illustrated by selected firms and organizations, and
of the dynamics of each cluster through a series of interviews with relevant players. Some 50
interviews were undertaken across Atlantic Canada to gain an appreciation of the dynamics of the
six clusters. The intent was to obtain an understanding of the workings of each cluster, not to
prepare an exhaustive profile of the firms and other organizations in each cluster. The purpose
was also to extract genera lessons and propose generic policy recommendations.

Final Report Nordicity Group Ltd.
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The following sections of this report discuss the mgor issues identified and propose a strategy

that addresses these issues and that aims at building stronger industrial clustersin Atlantic
Canada.

Final Report Nordicity Group Ltd.
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2.0
WHAT IS INDUSTRIAL CLUSTERING?

2.1 THE CONCEPT

Knowledge-based industria clusters are regiona or urban concentrations of firmsincluding
manufacturers, suppliers and service providers, in one or more industrial sectors. These firms are
supported by an infrastructure made up of universities and colleges, research institutes, financing
ingtitutions, incubators, business services and advanced communi cations/transportation systems.

With the shift to the “new economy”, sub-national regions and municipalities around the world
are setting in place the infrastructure and mechanisms needed to support technol ogy-intensive
industrial development. This phenomenon is known as knowledge-based industrial clustering.
Through the work that Nordicity Group Ltd. has undertaken related to this phenomenon we have
estimated that there are about 200 or so sub-national regions and municipalities active in
developing strategies to attract knowledge/technology-based investment. Examples include the
well known Silicon Valley, California, Austin Texas, and Boston's Route 128 in the USA; the
regions of Rhone-Alpes, France, Baden-Wurttemberg, Germany, Lombardy, Italy and Catalonia,
Spain, in Europe; as well as the 26 clusters set up under Japan’s Technolopolis Law of 1983.
Thereis now a sufficient body of knowledge regarding the dynamics of knowledge-based
industrial clustersto be able to draw conclusions related to the characteristics of success.

Theideaof industria clustering has along history and is well anchored in the study of economic
geography. Benefits can accrue to an area from the activities of firmsin that area. These benefits
typicaly arise from the fact that a firm cannot capture al the economic benefits from its
innovation process (i.e. bringing its products to market). There are spillovers out from the firm
that can benefit the community at large if there are suitable structures and receptors in place to
take advantage of them. For example, people with expertise leave firms to work for other firms
or to set up their own firms. Capturing these spillovers leads to the establishment of new
capabilities and more growth in the community.

With globalization and the shift to a knowledge-based world economy, time-to-market and just-
in-time delivery become more critical. This encourages the clustering of capabilitiesin
regional/local centres to support the innovation process and thus to minimize the “leakage” of
external benefits outside the community. Firms are attracted to communities that can provide the
key functions needed to bring their products or servicesto market rapidly.

While aregion/locality can have more than one cluster in place, the analysis of clustersis usualy
undertaken from a technological domain perspective. Thisis the approach taken in this study.
Very few regiong/localities around the world have industria clusters having more than 100,000
people working in industry. After some 50 years of development, Silicon Valley, Cdiforniais
such acluster in the information technology and related microelectronics area, with about 250,000
people in more than 3,600 firms. At that level the cluster is usually self-sufficient or complete, in

Final Report Nordicity Group Ltd.




An Industrial Cluster Strategy for Atlantic Canada 8

that it hasin place al the essentia technical, business financia, lega, etc. capabilities needed to
sustain industrial activity in the cluster. The more firms and the more people working in industry
in the cluster, the more it tends to be self-sufficient, i.e. fewer outside resources are needed. The
growth of clusters follows the general principles of local level economic development. As noted
by Jane Jacobs; “ Economic life develops by grace of innovating: it expands by grace of import
replacing. These two master economic processes are closely related both being functions of city
economies.”*

In summary then, the key characteristics of industrial clustering are:

strong formal and informal linkages among firms and the supporting technological and
business infrastructure in aregion or locality stimulate the innovation process and the
growth of the cluster;

geographic proximity of firms, educational and research institutions, financial and
other business institutions enhances the effectiveness of the innovation process,

the larger the cluster (e.g. large number of firms and workers) the higher the level of
self-sufficiency; i.e. less need to get key functions (e.g. supplies, financing) supplied
from outside; that isthere isless “leakage’ outside the cluster.

Through the various clustering projects that Nordicity Group Ltd. has undertaken?, we have
identified eight ingredients for success. They are:

1. therecognition of the potential of knowledge-based industries by regional/local
leaders;

the identification and support of regional strengths and assets,

the catalytic influence of local champions;

the need to have an entrepreneuria drive and sound business practices;

the availability of various sources of investment capital;

the cohesion provided by both informal and formal information networks;

the need for educational and research institutions, and most importantly,

the need to have “staying power” over the long term.

NN

Underlying these elementsiis, of course, the need for sustained economy activity.

1 Jacobs J; Cities and the Wealth of Nations; Vintage Books 1985, p39

See for example (a) Nordicity Group Ltd.; Regional/Local Industrial Clustering: Theory and L essons from
Abroad prepared for National Research Council; February 27th, 1996 (b) Roger Voyer and Jeffrey Roy;
“European High-Technology Clusters’ in Evolutionary Economics and the New International Political
Economy (ed. J. delaMothe, G. Paguet) Pinter 1996

Final Report Nordicity Group Ltd.
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These indicators provide collectively a generic benchmarking framework that was used to
evaluate the level of development of the industrial clustersin Atlantic Canada.

2.2 THE METHODOLOGY

The methodology for the study, which flows from the above concept, is described below.

The approach is to map the industria clusters by reference to existing markets and applications,
alongside potential new market opportunities, all in relation to a structural hierarchical or tiered
model of industrial and infrastructure capabilities in a given technological domain.

First, the framework starts with existing markets. These turn out to be demand industries both in
the region and outside.

Second, the framework poses specific potential for new opportunities beyond the existing
markets. These new opportunities represent technology and market areas that relate to both the
existing markets and to the region’s supply base.

Third, the framework sets out the infrastructure supply base to the cluster. At the top tier or
layer level of the framework are specific private-sector (i.e. wealth-generating) firms that provide
both products and services for the domestic and export markets in end-user form, or as close to
end-user form as the cluster can provide. They are backed by specialized organizations, in both
the public and private sectors, that provide primary and intermediate goods and services to the top
tier level. These speciaized organizations may well be larger than any in the top tier and may
serve much more than just the upper level tier; however, within the context of the cluster they are
providing support to the market-oriented firmsin the cluster.

Fourth, backing these multiple layers are support levels. The upper support tier provides
publicly-available or co-operatively-developed knowledge through R&D. These are
predominantly public institutions, but aso includes industry associations and consortia. Finally,
there are two tiers of related business support and related public support that do not serve the
cluster exclusively but are nevertheless relevant.

This approach, which is shown conceptually in Exhibit 2-1, was used to present the six industrial
cluster frameworks.

Based on this framework, the dynamics of each cluster was described, based largely on an
interview process, and issues related to cluster development were identified.

Final Report Nordicity Group Ltd.
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3.0
ATLANTIC CANADA IN CONTEXT

3.1 EcoNOMIC PATTERNS

Atlantic Canada has a population of some 2.5 million, which represents 8.5% of Canada’'s
population (down from 9.2% in 1982) and about 6% of the Canadian economy.

Current economic patterns are captured in the SWOT (Strengths, Weaknesses, Opportunities
and Threats) analysis presented in Exhibit 3-1. SWOT analyses are subjective. There may
therefore be differences of opinion regarding some of the observations. However, collectively
these observations do provide a framework for cluster analysis.

Exhibit 3-1
Strengths, Weaknesses, Opportunities and Threats in the Atlantic Economy

STRENGTHS

OPPORTUNITIES

Strategic location

Good ports

Strong urban knowledge base

Highly developed centres of natural and applied
science

Nationally recognized universities

Growing strength in tradable services

Good communication links

Strong culture and linguistic assets

Good quality of life

Relatively clean environment

Growing regional cooperation among governments

Transportation centre

Marine industries

Aquaculture

Opportunities for value-added activity
Move to a knowledge-based economy
University-business spin-off
Information industries

Service exports

Adventure tourism

Cultural industries

Home-based and micro business
Increased efficiency of business based on
increased competition within the region

WEAKNESSES

THREATS

Resource dependence

Dependence on government

Underdevel oped private sector

Poor access to investment capital

Low level of linkages/weak clusters
Lack of entrepreneurs or aversion to risk
High taxation

Low levels of technology transfer

Road and rail infrastructure

Low levels of productivity

Minimal private sector R& D

L ow human capital relative to other regions

Growth in global competition
Declining federal transfers
Declining role of government
Environmental constraints
Resource supply

Competing transportation networks
Marginalized human resources

Source: DRI Canada; Atlantic Canada; Facing the Challenge of Change (Executive Summary); Prepared
for ACOA, Sept. 1994
Final Report Nordicity Group Ltd.
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Globalization of the world economy is forcing major adjustments to national, regiona and
local economies. Atlantic Canadais faced with amgjor challenge is to become more
responsive and integrated into the global economy. Asthe SWOT analysisindicates the
region has significant strengths in its infrastructure but has major weaknesses related to its
business orientation. A much more dynamic business/industry sector will be needed if the
region is to seize emerging opportunities, especially those related to the “new economy”.

Similar conclusions come out of arecent industrial clustering study of Western Canada;’

“To-date, thereislimited evidence that Western Canada is adopting the new business
climate strategies. Itsindustries are fragmented and firms compete fiercely to take
their share of a market that many perceive to be shrinking without thinking about
collaborative actions that could increase the overall size of the accessible market to the
benefit of all. Generaly, firms have the attitude that the government should be the
source of most strategic regional economic development actions. Furthermore, their
demands are generaly static requests for lower business costs such as taxes or even
R&D expenses. Finally, the general approach across the region is an unfocused
process of job creation, R& D spending and business attraction.”

A recent study for ACOA has highlighted how Atlantic Canada overal is vulnerable to
“leakage’ in its manufacturing sector. Supplies from outside the region are needed as capital
goods and equipment inputs. Such supplies are especialy needed the more technologically-
intensive the class of products (see Exhibit 3-2). This situation leads to the weak linkagesin
the clusters as discussed in Section 4.1.4.

Exhibit 3-2
Imported Inputs (1989) to Atlantic Canada s Manufacturing Industries
by % Supplied
Input Purchases by Atlantic Atlantic Canada Imported
Canada
Manufacturers ($
million 1989)
Chemicals, chemical products 183.9 16.7 82.3
Primary metal products 126.0 135 86.5
Electrical and 449 11.6 88.4
communications
Machinery and equipment 441 6.1 93.9
Metal fabricated products 22.6 21.9 78.1

Source: DRI Canada; Atlantic Canada; Facing the Challenge of Change; Prepared for ACOA, Sept., 1994

¥ KPMG, DRI/McGraw-Hill, IMPAX; Building Technology Bridges: Cluster-based Economic Development
for Western Canada: Vol. 1 Summary Report, p.13

Final Report
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R& D expenditures by business enterprises (Be) are atraditiona indicator of the dynamism of
industrial innovation. As can be seen in Exhibit 3-3, the R& D expenditures by business
enterprises as a percent of provincia GDP islowest in Atlantic Canada. On the other hand,
public sector expenditures on R& D are roughly comparable with those in other regions of
Canada. The low level of private sector R&D in Atlantic Canada is well recognized as
weakness in the region which also has an underdevel oped private sector (see Exhibit 3-1).

Exhibit 3-3
R&D Expenditures (1992)

1.2%

1.0% +

0.8%

0.6% @ Be/GDP (%)
O GovtGDP (%

0.4% +

0.2% +

0.0% ,j_

Nfld PElI NS NB Que Ont Man Sask Alta BC

Source: Statistics Canada
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3.2 SIX CLUSTERS WITH POSSIBLE POTENTIAL

While the regiona economy as awhole needs to renew itself in the face of globalization, the
focus of this study is on six industrial clusters that are at the leading-edge of the new
knowledge-based economy and that can provide leadership in transforming the economic
structure of the Atlantic region. As can be appreciated from Exhibit 3-4, these are relatively
small clusters at the moment. Together, they represent only about 10% of the regional
economy. Two of the clusters, Information Highway and Food Processing, are dominated by

afew largefirms.

Exhibit 3-4
Size of Clusters

CLUSTER VALUE OF OUTPUT INDUSTRY EMPLOYMENT
($ MILLIONS)
Regional Clusters
Information Highway 2,000 20,0007
Geomatics 35-70° 750"
Aquaculture 200° approx. 1,000
Sub-Regional Clusters
Ocean Technology 100° 1,000(+)*
Medical Devices/Services NA “afew hundred people’*
Food Processing 1,800 10,000"

1

2 Nordicity estimate.

DRI Canada: Atlantic Canada; Facing the Challenge of Change; Prepared for ACOA, September 1994

Final Report
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4.0
FINDINGS

4.1 CROSS-CLUSTER ISSUES
4.1.1 Limited Size of the Regional Economy and of the Population

Atlantic Canadaisrelatively small. It had a population of 2.5 million in 1995 (8.5% of the
Canadian population) and its economy represented about 6% of the Canadian economy.

Population has been growing at about half the national average over the last 20 years. While
urban centres are capturing the largest share of this growth, over 50% of the population in the
region continues to live in rural communities.

An important factor in cluster development is to have a concentration of population and
economic activity in agiven geographic area so that the “ spill-over” effects of the economic
activity (e.g. technology transfer) can be captured locally. Thereiseven arule of thumb
developed through experience suggesting that it takes a population of about 500,000 peoplein
alocality to be able to develop a complete cluster.* Otherwise, the threshold level of firms
needed to develop and retain key support elements in the area will not be reached resulting in
leakage from the area. This does not mean that clusters cannot be grown, but aspiring to
establish a complete cluster would be difficult. However, new information technologies can
extend the reach of an area with alimited population base.

No sub-region in Atlantic Canada approaches the 500,000 population level. Halifax isthe
census metropolitan area with the largest population (i.e. 343,000 in 1995). Thiswould imply
that information technol ogies would have to be marshaled to play a more important role in
building clusters than they would have to be in more populated jurisdictions.

Other localities with limited population are attempting to develop clusters. Two examples,
Montpellier, France and L libeck, Germany are described in Exhibit 4-1. These two small
municipalities saw knowledge-based industries as an opportunity to diversify their local
economies away from traditional economic activities. The approach isto build up a critical
mass of capabilitieslocally before moving further afield to seek new markets and to link up to
other clusters.

*  Anderson G.G.: Industry Clustering for Economic Advantage: SRI International, May 1994
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Exhibit 4-1
The Montpellier and Liibeck Clusters

Montpellier,
France

Montpellier, a historic sun-belt city with a population of about 220,000 developed and

implemented a strategy to diversify out of tourism through the support of high-technology

industries beginning in the early 1980s. The architect of the strategy was the deputy mayor of

Montpellier, George Fréche. The Montpellier strategy is based on the devel opment of four

“technopoles’.

 Péle antenne: to support the development of telecommunications and broadcasting. Asa
first step, M. Fréche decided to provide the city with an optical fiber cable network as the
infrastructure to support the development of advanced video communications. This
activity is supported by the Grammont Centre International d’Images, which has complete
facilities for performing arts, television and film production, and the Gutenberg
Médiatheque, which has audio-visua viewing and teaching facilities.
Péle informatique: to support the development of software, artificial intelligence and
electronics. The centerpiece of this activity isthe IBM plant established in 1965, which
manufacturers IBM’ s supercomputers, and its network of supplier. This activity is
supported by the University Computer Center and the national Center for Supercomputing
(CNUSC), the second most important in France. Thereis also a high-tech park (Parc du
Millénaire), which has some 150 firms, most of them SMEs.
Péle euromédicine: to support the development of biotechnology and pharmaceutical
firms. The activity is built around the university’s medical faculty, the oldest in Europe
(1289), and its hospital complex, the third largest in France. This*pole” aso hasits own
science park, which has about 100 firms, mostly SMEs. Related research institutes such
as those of CNRS and INSERM have some 2,000 researchers.
Péle Agropolis: to support the development of agribusiness. The related teaching/research
complex has 20 institutes and 2,000 researchers. This“pole” aso hasits own science
park, which currently has some 20 firms.

L tbeck,
Germany

LUbeck isacity near the Baltic Sea with a population of about 210,000. With the closing of its
major employer in the early 1980s, the shipyards, local business |eaders began to explore other
options for industrial development through the chamber of commerce.

Because the municipality had a medical faculty with some researchers interested in the
application of laser technology to medicine, it was decided that this technological focus should
be made a priority. A medical laser research center was established. An incubator —the
Technizentum (TZL) —was set in place in 1986. The TZL can take equity positionsin the
start-ups in the incubator, and at present there are some 40 technol ogy-intensive SMEs in the
TZL.

In all, there are now over 100 technology and 400 software firms in the immediate region,
many of which are related to medical lasers. Many of these firms have links with firmsin
Scandinavia. Given Liibeck’ s geographic location a particular affinity to Scandinavia has
developed. Thisexample illustrates how an opportunity emerged from a very difficult
situation. The transition to knowledge-based firms was due to the tenacity of the local business
leadership.

Source: Roger Voyer and Jeffrey Roy (ref 1)
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4.1.2 Geography - Far From Markets

The remoteness of Atlantic Canada from major Canadian markets creates a disadvantage in
two ways. Firstly, the local/regional market is relatively limited and does not provide as stable
a base for pursuing markets outside of the region as in other parts of the country. In central
Canada, for example, firms have access to alarge “home’ market close at hand which
provides a strong base for export. Whether they operate in the Canadian or foreign markets,
firms in knowledge-based sectors tend to want to be close to, or have ready access to, their
most demanding customers to be better able to respond to changing requirements.
Increasingly firms set up product development and marketing units close to their major
customers. New East of St. John's, for example, has set up marketing functions close to
major markets to offset the firm’ s distance to these markets. Other corporate functions (e.g.
R&D) remain in St. John's.

Secondly, transportation costs of getting some products (e.g. food stuffs) to distant markets
can be onerous.

However, other remote areas have set in place knowledge-based/high-technology
development strategies that overcome the remoteness barrier. Take Scotland for example.
Over four decades it developed a very strong electronics sector which supplies over one-third
of European market and 10% of the world market for PCs. It isalso amajor centre for silicon
chip manufacture. Thiswas brought about by a sustained targeted foreign inward investment
strategy that offered significant capital subsidies and low taxation rates. This strategy
attracted many multinational firms wanting afoothold in the European Union. The strategy,
however, mainly generated low value-added manufacturing and assembly plants with little
coupling to Scotland’ s strong academic R& D base. Few spill-oversleading to new firm
formation flow from assembly operations. Scotland is therefore a truncated cluster, since it
lacks higher level design and systems integration functions. Jobs were created but the brain
drain situation was not solved.

Strategies can be set in place (by both firms and governments) to offset distance to markets.
However, from a cluster development perspective, the strategies should focus on the
development of capabilitiesin all elements of the innovation process to avoid the problems of
truncation.

4.1.3 Management Weakness as a Key Issue

The clusters studied have technical strength and appear to be product driven. There appears
to be an implied need for an increased international marketing focus and improved access to
financing. Thisis particularly important in the face of globalization of markets with the
dismantling of trade barriers.
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Generally, the clusters showed an underlying weakness in management (not atypical of
SMES). In particular, management expertise related to financing and international marketing
is not widely present in the clusters. Thisisamplified by the problem of retaining in the region
the skilled people needed for success.

Management issues relate to the business context in which firms are operating. They include:

limited exposure to international market situations where related skills could be
developed,

limited experience in managing larger firms since the bulk of firms are SMEs;
limited scope of experience in that firms often have truncated operations so that
full spectrum of management functions from design to production and marketing
are not present.

Specifically, the issues related to management for each of the clusters were:

CLUSTER ISSUES

Information Highway Marketing: market research, distribution, international
marketing, skills to penetrate markets
Finance: skills to access funds

Geomatics Marketing: specifically international marketing
Finance

Aquaculture Marketing: commercialization
Finance: commercialization

NF Ocean Technology Marketing: marketing intelligence, international
marketing skills

NS Medical Devices Finance: private investment

NB/PEI Food Processing Marketing

Source: Interviews
The study has identified requirements for management skills such as:

1. business planning managers familiar with science and technology who can prepare
redistic financial and marketing plans;

2. science and technology managers who know how to successfully approach
financiers for access to available funds; and

3. managers who are capable of international marketing (including international
market research and intelligence gathering, international marketing strategy and
international distribution and sales).
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The November 1996 Atlantic Technology Forum reinforced the need for management skillsin
Atlantic Canada S& T firms.> Leadership in strategic and operational management was
identified as aregiona weaknessin S&T firms. Training for this leadership role was seen to
be lacking - particularly as it related to strategic leadership management.

With experienced management and related skills, several of the other issues facing the clusters
could be positively impacted. For instance, mature management in marketing would
recognize the need to and benefit in establishing linkages within clusters. They would
endeavour to build and facilitate the establishment of linkages for the eventual success of their
firm(s). This, inturn, would lead to strengthened clusters and more dynamic growth.

4.1.4 Waeak Linkages in Industry

This remains a major impediment to growth of al the clusters. The problem manifestsitself in
both the vertical and horizontal axes of the cluster structures, i.e. in the flow of increased
value-added upwards through the supply chain to the target markets, and in problems of
missing “critical mass’ and/or adequate diversification at any layer within the clusters.

Wesak linkages hinder the supply capabilities of the clusters. These weak linkages take several
forms, such as:

lack of an integrating, end-user product supplier: the Atlantic Canada clusters
frequently lack a cluster “focal point” to tackle the market. This arises either
because there is no such identifiable most-value-added supplier (the cluster is, in
effect, missing its top supply layer), which is the case in Oceans Technology and
Geomatics clusters, or thereis such a supplier but it does not act in an integrating
way, capitalizing on the cluster’s value-added chain, which isthe case to a
considerable extent in the Medical Devices and Services cluster - the hospitals
provide afull range of services but do not integrate locally to get the inputs. Even
the IH cluster lacks this focus to a certain degree. Without such integration in the
supply chain, the cluster’ s units have difficulty to be mutually supporting. On the
other hand, there are end product suppliers which are large and vertically integrated
in the Food Processing cluster. However, the lack of interaction with other
elementsin the cluster stunts cluster development;

low value-added: a complete supply chain running from raw materials through to
end-user products would involve several definable technological transformations
(meaning several different layersin the clusters) but all too often the Atlantic
Canada clusters do not show this. There is only one or two supply layerswith a
supporting services layer. This suggests that the clusters' value-added is not as
great asit could be. Where there are relationships they tend to be traditional. As
one executive in the aguaculture industry stated; “we rely on our traditional

> Proceedings of the Atlantic Technology Forum; November 25-27, 1996
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contactsin low end processing”. The weak vertical linkages mean that complete
customer-supplier relationships up and down the cluster structure are not built up.
Hence, the high imports of technologically-intensive supplies to the region as
shown in Exhibit 3-2;

lack of diversification: weak horizontal linkages sometimes mean that even when a
strong, vertically linked, supply chain does exist it cannot grow faster because the
supply base cannot readily expand, i.e. the cluster does not grow “sideways’.
Examples are the Food Processing, Aquaculture and IH clusters. The former lacks
diversity in both resources and machinery inputs and the others lacks strong local
aliances to provide higher-value-added services through complementarity; and

over-specialization: paradoxically, the weak vertical and horizontal linkages
sometimes cause too much diversification, in the sense that, at any layer in the
cluster, small firms are forced to concentrate on very selective “niche” products.
This allows them a certain competitive differentiation, but it also means reduced
competition and growth opportunities. Thisis a problem with the Oceans
Technology and Geomatics clusters. As noted by a company executive in an
interview:

“The lack of cooperation among companiesis rooted in the competitive environment.
We have a small market and alot of people competing for a piece of it. They should
focus energies on combining their efforts to go after international markets’.

Not only are the industry linkages weak but there is suspicion that goes against establishing
such linkages. As observed by aVice President of afirm interviewed; “a cluster and its
linkages can cause problems such asidea “rip-offs’ and the “copycat” syndrome”. A strategy
to create linkages and collaboration and thus overcome resistance to clustering is presented in
Section 5.0.

Wesak or missing industry linkages are also apparent in other clusters across Canada. For
example, take Canada s telecommunications industry which is very much a sector of
technological strength. Exhibit 4-2 provides a summary of cluster structure in this sector in
seven metropolitan areas.® Extensive industry linkages are found in Ottawa, Toronto,
Montreal and Calgary, which exhibit total systems development capabilities. Weaker linkages
are found in Vancouver, Canada s Technology Triangle (CTT) in Southern Ontario and
Edmonton where the telecommunications industry is not as fully developed. However, they
still participate in the development of Canada’ s telecommunications industry. The following
observations are significant:

Exhibit 4-2

®  Thissummary is extracted from a Nordicity Group Ltd. study undertaken for Foreign Affairs and

International Trade Canadain 1995. The study used the same methodology as the one utilized in the
present study (see Section 2.2).
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Comparison of Seven Canadian Telecommunications Clusters

CLUSTER

MAIN CHARACTERISTICS

STRUCTURE

1. Metro Ottawa

1 million population

32,000 persons employed in
cluster (1994); 37,000 in 1996
700 firms

Total systems development capability in
telecommunications up to world-class
central office (CO) switches

New technology for global markets derived
from $600 million+ in R&D, including
Canada s largest private-sector R&D lab

2. Toronto Census
Metropolitan Area

4.5 million population
50,000 persons employed in
electronics sector

1,000+ firms

Manufacturing of total systemsin
telecommunications and computer networks
Total systems development capability in
computer networks

Largest IBM software lab outside U.S.
Large multi-media and entertainment
development capability

3. Greater Montreal
Region

3.5 million population

14,000 persons employed in
telecommuni cations, plus 4,000
more in related electronics (1995)
575+ R&D-intensive firms

Systems devel opment capability in
telecommunications, with special reference
to fibre-optic transmission, and photonic
systems

Canada s only commercial semi-conductor
fabrication facility (component-level
manufacturing)

4. Cagary

1 million population

26,700 persons employed in
telecommunications and high
technology

200+ firmsin telecommunications

Systems devel opment capability in
telecommunications, with special reference
to R/F wireless (cellular) systems and
business multi-media systems

More than 400 R/F engineersin R&D and
support - among the largest collections of
skilled wireless personnel in the world

5. Great Vancouver

1.8 million population

Development capability in small and

Regional District 10,000 persons employed medium systems
(approx.) in electrical and Specialized sub-systems such as wireless
el ectronics manufacturing and satellite ground stations
including telecom.
6. Edmonton 1 million population Micro-electronics R& D
Several thousand persons Laser and photonic R&D
employed in high technology Diverse industrial base
7. Canada's 500,000 population Diverse manufacturing industry

Technology Triangle
(Kitchener, Waterloo,
Cambridge, Guelph)

14,000 persons employed in high
technology
350+ high tech firms

Network development capability at local or
region level
Sub-system telecom devel opment capability

Source: Nordicity Group Ltd.; based on a study prepared for Foreign Affairs and International Trade Canada

(1995)
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size aone does not guarantee extensive linkages (e.g. Vancouver, Edmonton),
although the smallest, the CTT, has the weakest linkages;

being situated in Canada s industrial heartland aso does not guarantee extensive
linkages (e.g. CTT); and

major investments can drive growth, linkages and technological sophistication (e.g.
Nortel’s presence and investment in Ottawa, Montreal, Toronto and Calgary).

Even in avery dynamic sector such as telecommunications there are mgjor differencesin the
level of development of participating clusters across the country. So it should not be
surprising that the structures of Atlantic Canada' s relatively small clusters are not that well
developed at the present time.

4.1.5 Waeak Links Between R&D Institutions and Industry

Atlantic Canada has arelatively strong publicly-funded R& D infrastructure as exemplified by
the level of public expenditures on R& D (see Exhibit 3-3). However, arecent study
concluded that “ publicly-funded research islargely disconnected from the needs of the
community.”” The need to improve linkages between the research community and the private
sector was recognized at the Atlantic Technology Forum. The situation is possibly best
captured by the following statement made in the Proceedings of the Atlantic Technology
Forum;

“Thejury is il out as to whether the university should outreach to the business community
or the business community take the responsibility to approach the university.”

While the “buck is being passed” others are acting. Many publicly-funded research
organizations in Canada (e.g. University of Calgary, University of Guelph) and elsewhere (e.g.
MIT, Oak Ridge National Laboratory) have set in place technology commercialization
mechanisms. Such models bridge the academic and business cultures.

For example, GUARD (Guelph University Alumni Research and Development) is the first for-
profit, publicly-traded company in Canada devoted to exploiting university inventions and
technologies. The corporation provides evaluation, financing and management expertise to
commercialize an invention/technology. The company recently issued an initial public offering
which brought its total capitalization to $7.8 million. GUARD is currently involved with
start-ups in anumber of areas including veterinary vaccines, molecular modeling technology
and gamma ray backscatter technology. Initialy nurtured by the university’s research office,
GUARD is now re-located in the affiliated Research Park Centre.

" SECOR; A Science, Technology and Innovation Framework for Atlantic Canada; Prepared for ACOA
October 1995
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The federa government is attempting to establish closer links between universities and
industry through its Technology Partnerships Program (TPP) which aims at developing
technology from universities to industry on a shared cost basis. The TPP funds R&D
activities that are aimed at demonstrating to companies that an ideais technically and
economically feasible. Both the university researcher and the industrial partner must be
actively involved in the project. This program goes some way to bridge the academic and
business culture.

As Denzil Doyle mentioned in his discussion paper for the Atlantic Technology Forum, the
key ingredients needed for technology commercialization are:

a) scientists and technology transfer officers who can visualize the products, services
and processes they can cresate;

b) investors (either the owners of the existing companies or outside investors) who
are capable of making early-stage, high-risk investments;

C) entrepreneurs who can attract the necessary resources and launch and manage the
new enterprises; and

d) aninfrastructure that can supply the supporting services.?®

Bringing these players together is the challenge facing Atlantic Canada. Some mechanisms
have been set in place in Atlantic Canada such as Memorial University’s Seabright
Corporation and NUTech. As well, there are technology commercialization offices within
universities. The effectiveness of such mechanisms should be gauged on their ability to create
new firms and transfer technology to existing firms. The offices that have been most
successful have placed far greater emphasis on collaboration with firms than on “technology-
push” activities.” “Technology-pull” from industry is needed.

A counter perspective is that leading edge firms do not need to interact with university
researchers because these researchers are not at the leading edge. To quote a senior executive
interviewed:

“Our company isleading in its field, but no professors are spending time with usto
understand what we are doing. Therefore, there is no need to do cooperative R&D
and the students who will graduate in future will not have the specific skills that we
need. Professors need to spend time with leading edge companies to enhance the
education that they are providing to their future graduates’.

8

Doyle D; Linking Research Capacity to Commercialization Capacity; Prepared for the Atlantic
Technology Forum, November 25 to 27, 1996
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4.1.6 Financing Issues

Firms with a successful track record usually do not have difficulty financing their activities
using traditional instruments such as bank loans and issuing equity. Such is not the case for
emerging firms. With less grant/loan money available from government in the future, venture
capital can help fill the void.

There is a consensus that there is no shortage of venture capital.” ACOA has contributed $10
million to this $30 million venture capital pool through the establishment of ACF Equity
Atlantic. However, as shown in Exhibit 4-3, Atlantic Canada companies are not accessing
much of this funding. The reasons for thisinclude:

the reluctance of the entrepreneur to give up equity to obtain funding;

the lack of experience of the entrepreneur in dealing with venture capitalists (e.g.
the lack of understanding of the need for a credible business plan as the basis for
negotiations);

the lack of role models and success stories; and

the lack of mentors.

Exhibit 4-3
Venture Capital Pattern in Atlantic Canada

Venture Capital Q2 96 Q1 96 Q4 95 Q3 95 Q2 95 Q195
Total new venture 177.1 128.1 200.8 1104 90.4 73.9
capital investment in
Canada ($ millions)
$ millionsinvested in 0.5 0.8 0 3.6 2 0
Atlantic Canada
# of companies 1 1 0 2 1 0
% of total $ invested 0.3% 1.0% 0.0% 3.0% 2.2% 0.0%
Source:  Anaka M., Financing Issues for High Tech Companies in Atlantic Canada: Prepared

for the Atlantic Technology Forum, November 25-27, 1996

While these characteristics related to entrepreneurship can be found across Canada they seem
to be more accentuated in Atlantic Canada because of a risk-averse and equalitarian culture™
and a history of dependence on government financia support (e.g. grants). Moreover, thereis
arelatively smaller private sector than in other parts of Canadato provide lessons. Aswell,
Atlantic Canada has had a declining proportion of business formations, from 7.4% in 1975 to
5.8% in 1991. However, there are some spectacular entrepreneurial success stories, such as
New East and Guigné International of St. John's, which provide models as to what can be
done.

9
10

Proceedings of the Atlantic Technology Forum; November 25-27, 1996.
Anaka M.; Financing Issues for High Tech Companiesin Atlantic Canada: Prepared for the Atlantic
Technology Forum, November 25-27, 1996.
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To overcome barriers related to financing will require awareness raising and business training
programs for entrepreneurs so that improved management skills can be developed.

From the investor’ s perspective, the investment has to have a substantial financial return.
However, in a Canadian fiscal environment where the tax treatment for dividends is more
favourable than that for capital gains (the favored venue of venture capitalists), there can be
resistance to invest in new ventures if returns from less risky investments in mature firms (i.e.
providing dividends), are more attractive. If government priority isto stimulate the formation
of new firms to create jobs, then the tax treatment of capital gains needs to be reviewed.

Thereis also the appeal of Central Canada for Atlantic Canada investors. There are more
opportunities and a perception of more stability in the business environment. And investors
from outside the region resist entering Atlantic Canada because there is a perception of more
and better opportunities elsewhere.

4.1.7 High Demand for Information Technology Personnel

The availability of appropriately skilled workers s critical to the growth and sustainability of
technology clusters. Continuing access to trained employees at various levels of management
IS necessary to support increased output and diversity of products/services needed to ensure
the viability of the cluster.

The growth of information technology related, “knowledge based”, industriesis well
documented, asis the increasing demand for IT professionals and IT trained workers.

Les Hulett, President of NewfoundK nowledge prepared a discussion paper on human
resource issues as one of the five “theme” papers for the Atlantic Technology Forum held in
November 1996. In that paper he summarizes the situation as follows:

The knowledge-based sector in Atlantic Canada, in pace with the rest of North
America, is experiencing rapid growth. This growth is placing severe strain on the
supply of skilled human resources needed to sustain industry's demands, and ultimately
could limit development in the sector. The most severe problems are associated with
the supply of new, skilled workers entering the work-force, the need for
knowledgeable managers, and the out-migration of skilled workers from Atlantic
Canada.™

Mr. Hulett estimates that “it is not unreasonable to predict that there could be as many as
2,000 to 2, 500 jobs vacant in the knowledge-based sector in Atlantic Canada by the end of
the decade.”

' Hulett L.: The Human Resource Crisis: Discussion Paper prepared for the Atlantic Technology Forum,

November 25-27, 1996.
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The technology clusters most reliant on information technology, geomatics and the
information highway, are most affected by the shortage of 1T professionas. Thiswas
confirmed through interviews with firmsin these industries. One geomatics firm interviewed
was able to explain the problem from their company’ s perspective as follows;

“Geomatics firms as a specialized stream of 1T draw upon the same workforce pool as
mainstream IT firms. Although specialized training in geomatics is available through a
few Atlantic institutions, graduates of these programs are often lured west and south
by larger firms offering higher salaries. Similarly, the opportunities for advancement
and diverse experience is more readily available in larger companies outside of the
Atlantic region.”

4.1.8 Information Technology is Needed in All Clusters

The problem of demand for skilled IT workersis not limited to IT dependent industries. As
information technology becomes increasingly important to all organizations regardless of size
or the nature of the business, the need for IT skilled workers at various levels of expertise
grows. Businessincreasingly relieson IT to support business imperatives including:
administrative functions; access to new sources of information (related to markets, current
research, other companies in the same industry) as well asinformation needed for more
effective day to day operations (weather reports, commodity prices, industry news);
controlling telecommunications costs by alowing the use of less expensive el ectronic mail and
document transmission/reception. Examples of the use of IT by firmsinterviewed in this
study can be found in Exhibit 4-4.

Exhibit 4-4
Examples of the Use of IT in Sectors Studied

Aquaculture - planned automation of the plant and use of a computer to
monitor the facility while away from the site

recent hook-up to the Internet for information transfer and
marketing

Food Processing - reliant on IT because of EDI. Extensive use of e-mail, hand
held sales recorders, electronically controlled baking.
Launching a “paperless flow” project within and between
officesin 1997.

Geomatics - looking for ever faster means of transferring data
Medical Devices and Services - tracking medical data
exchange of research and design information with other
companies

international linkages; need more involvement in
teleconferencing
Oceans Technology - opportunities identification

Source: Interviews
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Les Hulett summarizes the human resource challenge as follows:

to produce entry level workers that have the requisite skill sets to meet the
challenges of knowledge-based industry;

to produce sufficient numbers of managers that have the skills and experience to
manage growth in the knowledge-based sector;

to find incentives that would attract managers and skilled workers to the region;
and

to develop the appropriate mechanisms to retain those workers who are
contributing to the sector in Atlantic Canada.

Atlantic Canada has strength in the amount, quality and accessibility of training through
universities and community colleges needed to meet these challenges. (The number of
students in post secondary institutions in the Halifax metropolitan region alone exceeds
26,000.) The issue becomes one of refocusing to address today’ s issues.

In the Summary and Next Steps of the Technology Forum the human resources discussion
resulted in the following recommendation:

“Human resource devel opment opportunities would be enhanced by more specific and
clearer identification of the requirements of industry, more effective communication of
those requirements to the educational institutes and timely responsiveness by the
educational ingtitutes. The problem can be distilled into identification and
communication. Furthermore, not only do basic technological needs of industry have
to be met, graduates must be equipped with better and more appropriate business
skills.”

4.1.9 Jurisdictional Influences

The information highway, geomatics and aquaculture were analyzed from aregiona
perspective athough in reality they function more as provincial clusters. Although thereis
interaction between firmg/organizations in different provinces, the significant linkages appear
to be within the boundaries of each province. Geographical proximity and common operating
environment facilitate linkages being established at the local or provincial level. Thiswas
confirmed by our interviews. Asaresult, it isdifficult to draw conclusions about cluster
dynamics that are equally applicable across the region.

The information highway cluster exhibits very pronounced differences between provinces.
Using four of the eight criteriafor successful clustering and comparing these elements in each
province illustrates this point.

Recognition of potential.
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New Brunswick is marketing the province asthe IT centre of Canada for specific niche
markets (i.e. call centres).

Nova Scotiais planning to initiate amajor IH project with MT& T known as the
Integrated Wide Area Network.

Prince Edward Idand has also been targeting call centres. Recently a $32 million
investment was announced to “connect” and support the government and business
communities via PEI Broadcast Communications Network.

Newfoundland has set in place an IT strategy driven by Operation On-Line.
Regiona Strengths

New Brunswick has two very aggressive, home grown, competing infrastructure
providers (Fundy and NBTel) which results in a more responsive customer service
environment. In addition, the NB government has gained the reputation of being
“business friendly” by responding quickly and favorably to requests made by business.
NB has aso had success with using their bilingualism as alever with national firms.

Nova Scotiais the traditional base for the Atlantic region offices of magjor national or
international equipment and services firms. Nova Scotia also has more IH firms and
more diverse university and R& D support.

Champions

Frank McKenna of New Brunswick is unquestionably the IT Champion in the region.
However, hisinterests are in his own province which are often in competition with the
other Atlantic provinces.

Information Nets

Nova Scotia has more industry associations (such as NovaKknowledge and SIANS, as
well as active chapters of national associations) than the other three provinces. In
addition, these organizations tend to have been established earlier than similar
organizations in the other provinces and as a result have larger memberships and more
experience in bringing together firms with common interests.
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These differences can be attributed to severa factors. political jurisdictions and provincial
identities; service territories of key infrastructure providers (most notably the cable and
telephone companies), and; atendency by firms to focus on easily accessible local markets.
The effect is that although the four provinces that make up the Atlantic region have much in
common, each isdistinct.

Political jurisdictions impact business registration, taxation levels, support available from
provincia and to alesser extent federal agencies, provincial government procurement
practices that can help firms grow, and the territory that firms view as their local markets.

While licensed service territories relate only to the information highway cluster, similar service
boundaries are evident in aquaculture as aresult of licensing requirements.

Industry associations with few exceptions (i.e. Champlain, the Atlantic Agri-Products
Competitiveness Council) are also provincially focused. Practical reasons such as proximity
for organizing and attending association functions, common business interests and business
environment are the primary reasons for associations limiting geographical interest. In
addition, many associations are partialy funded by government agencies under
federal/provincia sub-agreements administered by each province.

In al clusters, the easiest (and least expensive) markets to serve are local. Asaresult firms
tend to think of their local marketsin terms of provincial boundaries.

Finally, provincial patriotism (for lack of a better term) is perhaps more of afactor in Atlantic
Canadathan in Central Canada. Firms within each province will try to support other firms
within the province first, within the region second, and elsewhere third. The telephone
companies are one, but certainly not the only, excellent example of this attitude. The health of
the telcosis reliant on the growth of firms within their service territories and they attempt to
source locally/provincially whenever possible. The end result of these factorsis that although
there are common characteristics of each cluster on aregional basis, in reality there are dso
significant differences among provincia clusters.

Asweéll, the concept of clusters often cuts across the responsibilities of various government
agencies creating further fragmentation. Aquaculture illustrates this point. While aquaculture
is viewed as a development opportunity by both the Federal Department of Fisheries and
Oceans and the Provincial Departments of Fisheries, there are issues of jurisdiction. DFO
regulates ‘everything that isin the water’ while provincia agencies regulate what happens
onceitislanded. So, DFO has no say over the processing of fin-fish or shellfish whether they
be wild or grown via aquaculture. And if grown via aguaculture, DFO has no say over the
licensing of aquaculture facilities. Across provinces, different regulations affect aguaculture
licensing and processing. These varied regulatory and jurisdictional issues make it difficult to
form pan-Atlantic cluster synergy in the aquaculture cluster.

The fact that the key linkages for cluster development appear to fall, in large part, within
existing provincia jurisdictions should not be surprising. Cluster development is very much a
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local phenomenon where proximity among key playersisimportant. So, while a pan-Atlantic
approach to economic development can provide economies of scale in certain areas, such as
public sector procurement, such an approach is not appropriate for encouraging cluster
development because the locus of activity is at the local level.

However, as the clusters grow they will spread to other areas in the region, which could
eventually entail the development of an Atlantic Canada perspective.

4.1.10 Short vs. Long-Term: The Need for Staying Power

It can take along time to build a successful knowledge-based industria cluster. The origins of
Silicon Valley, California, can be traced back to the late 1930s, and those of the Ottawa
cluster to the late 1940s. This means that support activities have to have along term
perspective. They have to transcend the usual 4 to 5 year political time-frame.

In Ottawa, for example, the two principa drivers of the development of the cluster were Bell-
Northern-Research (now Nortel Technologies) and federal government laboratories. Having
both private sector and public sector elements diversified funding sources and budgetary
cycles. Moreover, until recently, the funding for federal government laboratories was
relatively stable.

In Atlantic Canada much of industrial development take place within the context of federal-
provincial agreements that usually have a4 to 5 year time-frame. In many instances,
agreements terminate just when they are becoming effective. It must be remembered, that it
can take anew firm more than 5 years to become viable, even longer if it hasto face a
regulatory process (e.g. bio-technology products). Related publicly-funded support structures
have to take into account of industrial product development and return on investment cycles.

An example of this“time period” problem was raised during an interview with the Manager of
the Hidden Valley Char Farm in PEI. It was suggested by the Manager there is a need for a
project to be carried out jointly by the Gene Probe Lab at Dalhousie, the Vet College and the
growers to cultivate an improved brood stock to sustain the char aquaculturists. He added
that such a stock could become a valuable export product. However, such a project would
require eight to ten years and this time frame does not fit present funding programs.

A stable government program environment is needed so that clusters can be built over time.
This means understanding that cluster development takes along time and needs long term
commitment. Also, adiversity of approaches to support both public and private mechanisms
with longer time-frames and various budgetary cycles should to be set in place to create
stability and offset any discontinuitiesin industrial development support activities.
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4.2  CLUSTER SPECIFIC ISSUES
4.2.1 Atlantic Canada Information Highway Cluster

The Information Highway cluster appears to be the one that is closest to “take-off”. Itisa
cluster that isrenewing itself. It has alarger regional market base than other clusters, such as
geomatics for example. The cluster renewal if being driven by deregulation of the
telecommunications industry and by new opportunities presented by new technologies (e.g.
multimedia, digital communications). It isa cluster that provides enabling capabilities for
other clusters.

The cluster has a high profile and has been the focus of government attention across the
region. Premier McKenna particularly has been a strong advocate of Information Highway
development in NB. Linkages are developing within specializations at the sub-cluster level.

Two magjor factors could limit the development and growth of this cluster; they are the
bottleneck in getting skilled people and problems in accessing venture capital due to the
immature business discipline entrepreneurs.

4.2.2 Atlantic Canada Geomatics Cluster

The Geomatics cluster has developed historically to serve primarily local markets. The cluster
has only limited marketing experience and outreach beyond the region. Thereis agood
diversity of products and services, but they are not integrated into larger packages.

Future growth would be more promising if there could be a higher level of integration within
the cluster, that could support stronger international marketing efforts and also spur more in-
depth product line development.

The cluster has a champion in the Champlain Institute.

4.2.3 Atlantic Canada Aquaculture Cluster

The Aquaculture cluster is small but has excellent growth potential. Itisnot yet well
recognized outside its immediate region. It has a diverse product range, but is primarily
concentrated on Atlantic Salmon.

Constraining factors on the cluster are its small size and lack of explicit links to regional

value-added food processors. The small sizeis creating problems of marketing development
and management skill levels, and especialy financing support for small firms.
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4.2.4 Newfoundland Oceans Technology Cluster

The Oceans Technology cluster in Newfoundland has been in place for more than 20 years
and is developing slowly. Distance of markets is a specific issue along with weak management
skills and limited financing for small firms. The dow pace of development of the local market
(i.e. the ail industry and the downsized fishery) has dowed the expansion of the cluster.
Moreover, while there was a champion in the 1970s, Angus Bruneau, then of Memorial
University, there is no clear champion today.

The cluster is technologically sophisticated, but lacks an overall systems integrator to provide
larger packages for export markets. The firms have remained relatively small and typically
have faced problems of continuity of market opportunities. They lack strong external
marketing capabilities.

4.2.5 Nova Scotia Medical Devices/Service Cluster

The Nova Scotia Medical Devices and Services cluster is a collection of advanced service
providers and specialized medical devices suppliers. Although the cluster has leading-edge
capabilities from a scientific and technological viewpoint, there are major weaknesses in the
linkages between elements of the cluster.

Most of the supplier firms are small, facing constraints in marketing efforts and management
experience, and a so facing constraints in available financing options.

Procurement by public-sector agencies has been important to the development of clusters. In
the Nova Scotia nascent medical devices/services cluster “smart” procurement by the hospitals
could go along way in helping to build the cluster. Hospitals buy on aleast cost and value for
money basis. Thiswill continue, driven by budgetary constraints. However, in some areas
where they have expertise, hospitals could show leadership in new product development and
make money in the process. The case of Sunnybrook Hospital in Toronto as described in
Exhibit 4-5 illustrates what can be done.

Nova Scotia has a strong R& D base in its universities and hospitals that can be used to build a
strong medical device/service cluster. The case of Minnesota, aregion which like Nova
Scotiais not close to major markets, is described in Exhibit 4-6 to illustrate what can be done.

This cluster is currently evolving towards a “bio-industries’ cluster which cuts across severa
sectors (e.g. medical, environment, agriculture, forestry).
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Exhibit 4-5
Sunnybrook Hospital Procurement Strategy

Sunnybrook’ s holding company, Sunnybrook Health Services Ltd., established the Centre for
Studiesin Aging Inc. (CSAl), as a non-profit organization, to hold the technology developed
by the researchers at its Centre for Studiesin Aging (CSA) and the associated group at the
University of Toronto. Inturn, CSAI has established a Lifestyle Innovations Inc., a for-profit
subsidiary to exploit its technology. Royalties flow back to CSA to support is reach program
and to the investors of assistive products. Some examples of the many products developed
are:

Access Bathtub: a uniquely designed bathtub that provides easier accessibility and
safety for everyone, while maintaining its appeal to people who have no apparent
disabilities.

Skywalker: the first in a new generation of four-wheeled walking aids, featuring a
grip-free braking system.

Sturdy Life™: the first battery powered portable overhead lift in the world; a
revolutionary caregiving tool used to lift individuals during transfer tasks.

Most of these products are manufactured in the Toronto area.
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Exhibit 4-6
The Minnesota Medical Device Cluster

The medical device industry grew around Medtronic Inc. and the University of Minnesota' s surgery research
program. Medtronic was formed as a partnership in April, 1949, by Earl Bakken and Palmer Hermundslie.
The two men thought of the idea while talking about Bakken's part-time work at Northwestern Hospital in
Minneapolis.

Mr. Bakken had become familiar with the staff at Northwestern while waiting after work for his wife, a
medical technologies. The staff soon learned that Bakken was a graduate student in electrical engineering at
the University of Minnesota, and began asking him to repair electronic hospital equipment. Hospital
engineers could service heavy machinery, but were not trained to repair more delicate laboratory equipment.

Bakken and Hermundslie recognized their opportunity. Bakken left his graduate studies, Hermundslie quit his
job with alocal lumber firm, and together they formed a medical equipment repair company. The original site
of the firm was a garage in Minneapalis.

Over time, Medtronic started building custom devices for medical research laboratories in Minneapolis and the
Mid-West. A break came in the mid 1950s when Medtronic cooperated with Dr. Walton Lillehei, a pioneer in
open hear surgery at the University of Minnesota Medial School to develop the first cardiac pacemaker.
Meditronic has grown to become a company with over $2 billion (US) in salesin 1996. It is estimated that at
least 24 companies have spun-off Medtronic. These spin-offs were nurtured by venture capitalists, beginning
in the 1970s, who became knowledgeable in medical devices. The growth of the medical devices firmsin turn
led to the growth of more venture capital in the region. Minnesota now ranks tenth in the USA in terms of
venture capital money per capita.

Key lessons from Minnesota experience are:

entrepreneurs (Bakken and Hermundslie) drove the devel opment;

achampion (Lillehei) catalyzed the growth of the cluster;

there was a close on-going relationship between Medtronic engineers and the University of
Minnesota Medical School;

it took over 40 yearsto grow the cluster to what it is today; and

the cluster developed by “growing” its own firms.

4.2.6 New Brunswick/Prince Edward Island Food Processing Cluster

The Food Processing cluster in PEI/NB is a mature cluster with afew large firms and many
smaller firms. The larger firms are vertically integrated and do not link closely with other
playersin the cluster. The main issue is whether the cluster can renew itself by seizing on new
product and processing opportunities that provide new linkages among the players.

Large firms can be seen as a measure of success but they can also cause structural problems
that can adversely affect cluster development as observed by Bo Carlsson in his study of
industrial clustering in Sweden, a country which has more firms on the list of Fortune 500
companiesin relation to its GDP than any other country. These firms are characterized by the
following:
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they have strong market positions,

their growth has taken place abroad,

they have relatively slow technical change and slow market growth; and

they have been able to generate successful innovations in existing product areas
but not in new aress.

The dominance of these large firms a so contributed to stifling the formation of new firms,
hence dampening entrepreneurship.*? Thereis alesson here for the PEI/NB Food Processing
cluster (i.e. can the cluster renew itself given the presence of afew large and dominating
firms?).

4.2.7 Summing Up
The key characteristics of the six clusters are show in Exhibit 4-7. They are presented against

the eight criteriafor success described in Section 2.0. The implication of these characteristics
are presented in the following section.

12" Bo Carlsson: Innovation and Success in Sweden: Technologica Systems in Evolutionary Economics and

the New International Political Economy (ed. J. de laMothe and G. Paquet), Pinter 1996

Final Report Nordicity Group Ltd.




Exhibit 4-7: Summary of Key Characteristics of the Structure and Dynamics of the Six Clusters

Cluster Information Highway Geomatics Aquaculture Ocean Tech. Nfld Medical Food Processing
N.S. PEI/NB
Criteria
for
Success
Recognition of Yes, especialy in NB Yes, but erratic Yes Yes, long Yes, (e0. Yes, McCain,
potential by regional support uneven standing InnovaCorp) Cavendish
leaders
Identification & opportunity driven broad skill base builds on anchored in publicly funded raw materials available
support of regional bilingual work forcein specialized traditional skills local R&.D base locally
strengths N.B. development in processing and environment health services large existing
good potential as pilot (e.g. oceans) markets and education investments
market public R&D & strong R&D base
testing
The catalytic influence e.g. Premier McKenna Champlain Grand Isle and Angus Bruneau govt. none identified
of regional champions (Nova Knowledge) Institute other processors in the 1970s
no one today
The need for highin medium medium/high medium low in hospitals variable (low to high)
entrepreneurial drive software/content high in suppliers
The availability of access to VC a problem self financing problem for SME accesstoVC a govt. incentives good for established
investment capital for emerging firms project specific farmers problem for available firms
SMEs problem for SMEs
Informal and formal Ind. Assoc. and orgs Ind. Assoc in Ind. Assoc (Prov Ind. Assoc. and limited contacts limited contacts overall
information networks good informal contacts each prov. & Nat) orgs (C-CORE) overall dueto good contactsin R&D
(e.9. Nova Knowledge) (+Nat) Cooperatives limited informal diversity and
Champlain good informal contacts international
Institute contacts orientation of
good informal firms
contacts
Educationa and demand exceeds supply demand exceeds excellent publicly Memorial a excellent research specialized training
research institutions of skilled people supply of skilled funded R&D good source of capabilities and being developed
people support base skilled people personnel emerging R&D base
Staying power over the cluster is renewing slowly emerging steadily long standing nascent cluster mature cluster
longer term itself cluster emerging cluster but slow
diverse and rooted in strong niche development

region

market potential

Note:  The characteristics presented here in summary form emerged from the development of the profiles of each cluster (see Part 2 report). The profiles were devel oped
through areview of the literature and an interview process with key playersin each cluster.
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4.3 CLUSTERS IN PERSPECTIVE

Asindicated in Section 2.0, we have found through previous cluster studies that there are eight
key ingredients of successin cluster development. In Exhibit 4-8, which provides atemplate to
illustrate the importance of these ingredients collectively for each cluster, each ingredient of
successisgiven avalue, on ascale of 0to 10. Theidea situation would bea“10”. If acluster is
well developed, the resultant shape of the figure would resemble an octagon which would be
relatively close to the outer perimeter of the diagram. A departure from the ideal octagon shape
indicates areas of weakness.

A valueisgiven for each of the eight parameters reflecting the study findings for each cluster and
a consensus among the Project Team members. The results of this analysis for the six clustersis
shown in Exhibit 4-8 (A full pageillustration for each cluster can be found in the Part 2 report).

A first observation, asillustrated in Exhibit 4-9, is that, overadl, al clusters are faced with major
challenges at the present time. While the potential appears to be well recognized, there are
problems that have to be overcome related to most other characteristics of success for each
cluster.

A second general observation isthat all clusters have problems related to entrepreneurship,
financing and the establishment of meaningful informal and formal information networks and other
linkages. Thelack of championsis also noteworthy in most sectors.

On the other hand, it appears that the technical infrastructure (i.e. education and R&D
institutions) iswell developed in most clusters. However, as indicated in Section 4.1.5 there are
only weak links between most R& D ingtitutions and firms in the clusters.

Wesak industrial linkages (see Section 4.1.4) means that there is a substantial level of leakage
outside the cluster (i.e. key supplies and services come from elsewhere as indicated in Exhibit 3-
2). A similar situation exists in other knowledge-base industrial clusters around the world (e.g.
Baltimore, U.S.; Taedok, South Korea; Tsukuba, Japan). Most clusters have some degree of
leakage. However, as they grow, the key elements needed to ensure success migrate to the
clusters. For example, in the Ottawa telecommunications/information technology cluster which is
growing rapidly and now has more than 700 firms and 36,000 people in the industry, new
international marketing and legal services as well as new product packaging capabilities have been
set in place.

As stated in Section 2.0, geographic proximity enhances the effectiveness of industrial clustering.
So it isnot surprising to find that cluster development in Atlantic Canadais very much alocal,
provincial, or at best, a sub-regional phenomenon. The key linkages are largely within provincia
jurisdictions as indicated in Section 4.1.9. Thisreality should guide the development of policies
and programs for cluster development. As clusters grow they will extend their linkages further
afield across the Atlantic region. Cluster development, unlike other areas where there can be
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economies of scale through aggregation at the Atlantic Canada level, is very much aloca
phenomenon.

The cluster study of Western Canada also came to the same conclusion;

“Most of the important linkages are found within provinces, or even with single
metropolitan aresas...."®

The challenge for the sub-regions of Atlantic Canadaisto begin to set in place the programs and
activities that strengthen linkages within the clusters and address the issues identified abovein
order to grow the clusters. It has to be understood that building successful clustersisalong term
effort. A strategy amed at building successful clustersin Atlantic Canadais presented in Section
5.0.

3 Reference 3, p.62.
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Exhibit 4-8: Template for Illustrating the Status of Cluster Development

Recognition of Potential 10, Regional Strengths
Staying Power S Champions
Education and Entrepreneurship
R&D Institutions

Information Networks Financing



Exhibit 4-9
Development Status of Six Clusters

Note:  Each of the eight characteristics for each cluster is given a value between 0 and 10, based on
the findings of the study. Theideal situation isavalue of 10.



DEVELOPMENT STATUS OF THE ATLANTIC CANADA
INFORMATION HIGHWAY CLUSTER

Recognition of Potential 10 Regional Strengths
. 5
Staying Power Champions
Education and ‘ i
R&D Institutions . Entrepreneurship

Information Networks Financing




ATLANTIC GEOMATICS CLUSTER

Recognition of Potential 10 Regional Strengths
Staying Power Champions
Education and Entrepreneurship
R&D Institutions

Information Networks Financing




ATLANTIC AQUACULTURE CLUSTER

Recognition of Potential

Staying Power

Education and
R&D Institutions

10 Regional Strengths

N

e

Information Networks

Financing

Champions

Entrepreneurship




NEWFOUNDLAND OCEAN TECHNOLOGY CLUSTER

Recognition of Potential 10 Regional Strengths
5
Staying Power Champions
Educatmn. anfi ‘ Entrepreneurship
R&D Institutions

Information Networks Financing




N.S. MEDICAL DEVICES/SERVICES CLUSTER

Recognition of Potential

Staying Power

Education and
R&D Institutions

Information Networks

2=

Financing

10 Regional Strengths

Champions

Entrepreneurship




N.B.-P.E.I. FOOD PROCESSING CLUSTER

Recognition of Potential 10 Regional Strengths
S
Staying Powe Champions
Education and v Entrepreneurship
R&D Institutions

Information Networks Financing




An Industrial Cluster Strategy for Atlantic Canada 41

5.0
BUILDING CLUSTERS: A STRATEGY

5.1 GOVERNMENT HAS A ROLE

While entrepreneuria activity is central to cluster development, governments have also
historically played arolein the development of clustersin ther jurisdictions. They have
offered subsidies and tax concessions, asin Scotland for example. Defence procurement
played arole in the development of the Los Angeles, Silicon Valey and the Boston clusters.
Procurement and the presence of government laboratories played a key role in the early
development of the Ottawa area cluster. In Atlantic Canada, procurement such as that in New
Brunswick in the information technology sector, has aso been used but it has not been
focussed on cluster devel opment.

Individual government agencies and staff have also played arole in stimulating specific
industrial development initiatives that have supported cluster development in Atlantic Canada.

Government has had and continues to play arole in supporting cluster development. The four
point strategy presented here focusses on the supporting and enabling role that government
can play. Thisstrategy can be applied to al six clustersin varying degrees and possibly to
othersin the future.

5.2 CREATING LINKAGES

A cluster is the mutually-supporting presence of related firms and industries within a given
area - in this study, Atlantic Canada or a sub-set thereof. A strategy for government to grow
the six clusters analyzed in this study has first, to address the gaps and problems identified and
second, to build on the dynamics of the clusters to speed up the growth process.

Ideally the cluster works by providing two separate flow streams (based on the concept
illustrated in Exhibit 2-1):

the first isaflow of products that go through a series of technologically based
transformations within the cluster’ s layers that make them of higher-value to
consumers and are then sold to external markets;

the second is aflow of information from the market back through the layers of the
cluster to guide how the various technol ogically-based transformations need to be
improved through new or better research, investments, organization, up-skilling
and so on.

Final Report Nordicity Group Ltd.




An Industrial Cluster Strategy for Atlantic Canada 42

Accordingly, the units within each cluster are linked through these two flows.

Two questions come out of thisideal picture for any cluster. First, are the two flows
operating throughout the cluster? Second, are all the unitsin the cluster linked to the existing
flows? If the answer to either or both questionsis “no”, then some sort of action is required
to facilitate the flows. The act of establishing these two-way flows throughout a cluster will
encourage the cluster will grow. Consider the pyramidal moddl that this study has used to
analyze each cluster. This pyramid captures what value-added product stream is flowing “up”
through the cluster and it also suggests what market information can be implicitly presumed to
be flowing back “down” through the cluster.

The problem is that both flows can be interrupted for a variety of reasons and thisiswhat is
happening in the Atlantic Canada clusters (e.g. key supplier linkages coming from outside the
cluster).

However, this analysis does provide an action agenda: what are the mechanisms needed to
establish continuous two-way flows?

Thereisnot any one “model” that ensures such flows up and down the pyramid. Rather, there
are anumber of practical criteria that provide performance benchmarks for judging if any
proposed new structure for facilitating linkages - such as consortia, joint marketing efforts,
outright acquisition, trade associations, co-operative research, information links, or whatever -
will in fact contribute to reaching the real goal. These criteria can be listed asfollows. All of
them are important.

Organizations that are in place in Atlantic Canada and that could serve as “models’ on how to
structure activities related to individual clusters are presented below. While these
organizations mandates generally meet more than one of the criteria described in the
following sections, they are dlotted against the one criterion which appears to meet a major
part of the mandate.

5.2.1 Identification of External Target Markets

No matter how far removed from an identified target market any structure may be, there has
to be an external market targetted as part of the terms of reference of the unit. This market
must be external to the region so as to provide objective proof of competitiveness. The
market must be targetted in terms of sales volume, geographic location, or specific consumers
(individuals, other companies, or some other institution such as external governments), or
(better) a combination of these. The external target market must be specified. The external
market provides new opportunities for firmsin Atlantic Canada (i.e. it makes the “pie”

bigger).

International marketing consortia should be formed to aggressively pursue targetted markets.
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Some examples of target markets that could be exploited by individua Atlantic Canada
clusters are described below.

Information Highway - Transportation

The Port of Halifax islikely to see a major expansion and renewal, based on its prime location
on North America - Europe shipping lanes, great circle routes and aso on new, enhanced
Canadian rail links right into the mid-west U.S. that feature expanded physical facilities
(tunnels, bridges), to accommodate double-stacked containers on railroad flatcars. Total
throughput could treble over the next ten years. There will be immense opportunities for
systems and software to support this flow, including manifests, trans-shipments, customers
clearance, etc. For example, state-of-the-art traffic management systems capable of
accommodating ship, rail, air, and inter-modal freight traffic in/out/stored/handled at the Port
would have substantial export potential. Relative to the costs of expanding the Port’s physical
facilities, the development investment costs would be low.

Information Highway - Telco-in-a-box

NBTé is aready developing “turn-key” telco-in-a-box approaches to supplying complete
telco capability to developing regions and other overseas markets. The approach involves
“build, operate, transfer” concepts to areas that potentially can accept NBTel’s level of
services and organization. Modern concepts of telecommunication de-regulation means
competing telco systems are being set up in smaller jurisdictions. Atlantic Canadatelco’s are
credible in terms of service levels and technical sophistication, and can capitalize on lower
costs, more agile start-up periods, and more appropriate scale to position themselves in local
markets as facilitators of competitive capabilities.

Geomatics - Systems Integration

Perhaps the most important future market opportunity for Atlantic Canada’ s Geomatics
cluster is developing integrated business platforms that include geomatics capability. An
example of such abusiness platform would be a database system that indicated “just-in-time-
delivery” solutions across international markets; the market would be substantial, especially
for high-growth firms using a complex mix of air/surface transport. The market would
involve current geomatic concepts of positioning within alarge natural or built environment,
but would also require dynamic capabilities that located, tracked and guided traffic units,
personnel, cargoes, manifests, etc., in real time across both large-scale geographic areas (like
oceans) and intensive built ones (like ports and warehouses).
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Aquaculture - Diet Foods

Traditionally fish has been well-regarded as a useful calorie-reduced component of human
diets. This characteristic could conceivably be further exploited through selective product
development and forceful marketing campaigns. For example, aquaculture fish could be
presented on a“lite” or “health” merchandising platform. The approach could involve both
selective breeding of fishstocks (including capitalizing on unusual and/or non-traditional
breeds) coupled with speciaized recipes, cooking instructions, or prepared-meals auxiliaries,
supportive of the health-food design.

Oceans Technology and Marine Communications - Coastal Zone Management

Newfoundland and Labrador, by virtue of its location, inevitably participates in the new,
emerging activities relating to coastal zones. For example, parallel to weather forecasting and
climatology is environmenta control. Obvious candidates for the cluster include oil spill
control and iceberg monitoring. Other such activities include:

shipping lane management;

resource demarcation;

resource exploitation;

safety and security;

search and rescue;

environmental response and control (e.g., fog, icebergs); and
many others.

In this approach, the physical facilities development capabilities of the cluster could be
enhanced by systemsintegration. If the Port of Halifax regained pre-eminence in freight
traffic handling on Europe/North America great circle routes, then the Oceans Technology
cluster in Newfoundland and Labrador could have a major coastal zone management rolein
terms of new traffic management and environmental security.

Oceans Technology and Marine Communication - Business Platforms

Perhaps the most important potential future market for this cluster would be business
platforms that could incorporate oceans technologies and marine communications to enhance
their operationa capabilities. Examples might be fishing fleet management. Other
illustrations could be tourism support in environmentally-sustainable context and “just-in-
time” on-board mobile processing capability (e.g. fish), with aternative delivery points and
product specifications (also in environmentally-sustainable contexts). It isimportant to note
that these capabilities are not limited to North Atlantic environments, rather, the cluster
should credibly seek out novel export potentials using its devel oped skills and capabilities as
responses to the North Atlantic “most demanding customer”. For example, the cluster may be
able to position itself credibly as a business platform provider for oil exploration activitiesin
unusua locations such as Falklands/Malvinas Idands.
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Medical Devices and Services - Health Management Systems

In al of North America, health care expenditures are becoming arising share of al costs.
This phenomenon is putting a premium on health management systems that offer increased
efficiencies and effectiveness both from a standpoint of costs as well as from the standpoint of
patient well-being. Nova Scotia has an opportunity to capitalize on both its current
capabilities and also its current customers to develop better systems. For example, flexible
diagnostic and therapeutic health systems linked to a cost-containment regime either on a
generalized basis or on a disease-specific (or other specific) basis could offer substantial
insurance and medical care benefits.

Food Processing - Intensive Mass Production

Many modern agricultural producers resemble intensive manufacturing operations in terms of
large scale, manipulated growth, and non-seasonal “harvesting”. This opportunity may exist
in PEI/NB based on existing technology and output (e.g. intensive hog or poultry production).
The approach could involve coupling existing brand name products with more intense, large-
scale production. For example, recent developments in the hog industry’ s production and
processing, which involve vertically-integrated structures that link feed inputs with “industrial”
farming and large-scal e daughter/packing/processing organizations offer rapid growth
potentia in locations as diverse as Denmark and North Carolina. Future potential in NB/PEI
is not necessarily limited to either traditional products or hogs specificaly, rather, it should be
oriented toward optimizing cluster skills and integration capabilities.

5.2.1.1 Moddls

The Champlain Ingtitute has as part of its mandate to identify and pursue opportunitiesin
geomatics outside the region and to provide support necessary to export effectively. Itisvery
close to the market and has organized international marketing missions. It has strong private
sector support. Members pay $1500/year to belong and some funding is obtained from the
Council of Maritime Premiers. It hasafull time Executive Director who reports to a Board of
Directors. While the Champlain Institute is currently mandated to serve the three Maritime
provinces, discussions have been initiated to become an Atlantic Canada wide ingtitution.

MEDIAfusion has, as part of its mandate, to support media related companies in Atlantic
Canada through collective actions of its members (35 companies at present, mainly in Cape
Breton). Their actionsinclude carrying out market research and investigate export
opportunities. It was formed with support from ACOA and Entreprise Cape Breton. It has
an Executive Director (and two part time support staff) reporting to a Board of Directors.
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5.2.2 Presence of an End-user Product or Service Integrator

There has to be an end-user supplier to the external market from within the cluster. However,
sophisticated or unsophisticated the product may be from within the cluster, there has to be
one identifiable local supplier who represents the seller of the most-highly-value-added
product the cluster provides. There may be more than one, but the highest value-added layer
of product has to be identified and his products have to be supported by other supply layers
within the cluster. This may mean either Smply identifying an existing supplier of integrated
value-added product, who will be included in the structure or explicitly seeking to create such
an organization where none currently exists. Nevertheless, afocal point for supply hasto be
identified explicitly (just asafocal point for demand - the external market - has also to be
targetted).

This supplier hasto be able to fulfill the functions of an integrated supplier and be able to
demonstrate capabilities in external marketing, product integration, supply chain management,
technologica state-of-the-art and communications.

5.2.2.1 Moddls

Stratos (formerly NewEast Wireless Technologies) of Newfoundland is along range mobile
communications service provider offering customers a choice of wireless products and
services for oceans, aeronautical and land-based markets. The firm is a system integrator
providing end-user products for related wireless communication services.

NewTe Information Solutions (NIS) is subject to an Industrial Benefits Agreement (IBA)
with the Government of Newfoundland over the life of its seven year out-sourcing contract to
perform the Government’s I T services. The IBA requires that NIS sub-contract a minimum of
$21.2 million of IT professional servicesto local IT businesses over the IBA’slife. Almost
60% of that is to come from work contracted by NIS with clients outside Government. This
service integration role is bolstered by the commitment of NIS' s shareholders (NewTel
Enterprises, Andersen Consulting and Bell Sygma) to provide opportunities for
Newfoundland companies to participate in projects across Canada, the United States and
oversess.

5.2.3 Value-added Suppliers

Supporting the end-user supplier should be one or more layers of complementary and/or
competing value-added suppliers who provide progressively greater value-added within the
cluster. Their market is at least partially within the cluster. If there is only one end-user
product supplier/integrator within the cluster then it is likely the supporting layers of value-
added internal suppliers should be complementary (the competitiveness of the cluster will be
tested and proven at the end-user product level, when the lone integrator tackles external
markets). If however, there is more than one final product supplier, then it islikely there
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should be competing capabilities at the supporting value-added supplier levels. The important
benchmark is the vertical linkages explicitly identified in adding value within the cluster.

5.2.3.1 Models
The Applied Microelectronics Inc. model fits this category. AMI provides solutions.

Established in 1981, it is aleader in the design and development of electronic based products.
With a staff of 45, it provides turn-key products and services.

Noval IS Technologies is an example of a value-added supplier to the Atlantic Canada
Geomatics cluster. The company specializes in the Land Records domain. Itstechnology is
the result of co-operative research through public-private partnering, and through close
relationships with the academic community. Their products are designed to streamline land
records management through integrating GIS, relationa database systems and imaging
technology.

5.2.4 Market-relevant Co-operative and Public R&D

The cluster needs an internal source of new technical knowledge not because it needs to
generate all its own technology, but because it needs to be able to evauate its own technical
capabilities against competitors and/or adopt and adapt promising inventions from outside the
cluster if need be. The key benchmark is market-relevance. This means that its output must
be explicitly useable to the commercial units of the cluster. In turn this meansits output of
technical knowledge must be linked to targetted market objectives, and firm needs within the
cluster. Asdescribed in Section 4.1.5, there are very weak links between R& D institutions
and industry.

5.2.4.1 Moddls

The Canadian Centre for Marine Communications (CCMC) supports and assists the
development of Canada’ s marine communications industry. Established in 1989 as a non-
profit corporation, CCMC is strategically positioned between research institutions and private
industry. Canadian companies and other relevant organizations drive CCMC'’ s programs with
industry led projects, annual membership, and board of directors representation. CCMC's
mission isto facilitate the expansion of the Atlantic Canadian industrial base and enhance
competitiveness of Canadian industry through a world class research and applied technology
centre for marine communications, equipment, systems, and services to improve safety,
security, and productivity of users on, above, and below the waters of the world.

Centre for Cold Ocean Resources Engineering (C-CORE) is an applied engineering research
ingtitute located at Memoria University. Funded by industry and government, the Centre
undertakes research that contributes to the safe and economic development of Canada’'s
resources. Building on twenty years of expertise and experience, the centre’' s fields of
research have broadened to encompass new applications to a growing number of market
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sectors. C-CORE educates and trains engineers and scientists to work offshore and in
technology-based industries. C-CORE contributes to the economic development of
Newfoundland and Labrador as a centre for ocean engineering. Projects are carried out in
association with the private sector, particularly small and medium sized companies. The
technology which is developed is transferred to the private sector.

The New Brunswick RPC (Research and Productivity Council) provides support for pre-
market processing R&D. RPC aso operates a“model” production facility accessible for new
companies or firmsinterested in trialing new food processing techniques. This allows firmsto
experiment with the equipment and processing techniques prior to making, often large, capita
expenditures on equipment. RPC also provides one on one food processing training.

Clinical Trial Atlantic Corporation has been successful in including regional clinicians within
specific clinical trial projects.

5.2.5 Market-Relevant Related Business and Public Support

The business and public support networks must be relevant to both the targetted markets and
the cluster firms. This can mean either horizontal or vertica communications links in that
general capability (e.g. software) or cluster specific interests (e.g. oceans, medical devices) are
being supported.

5.2.5.1 Modedls

Nova Knowledge has a mandate to increase the awareness and growth of information
technology and growth of information technology in Nova Scotia. It has over 500 members
(individuals and companies) who pay $50-60/year to belong. It is particularly financed
through afederal-provincia sub-agreement. It has afull time Executive Director who reports
to asmall Executive Council (5-6 people). Thereisaso an elected Council of 20-30 persons.
It promotes information exchange, runs meetings and facilitates specific projects.

Software Industry Association of Nova Scotia has a mandate to promote the interests of
software developers specifically and IT generally. It has about 150 members (mainly
companies) who pay $200-300/year to belong. It is partially funded through a federal-
provincial sub-agreement. It hasafull time Executive Director who reports to a Board of
Directors. It provides information and facilitates cooperative ventures between members.

The mission of the Newfoundland Ocean Industries Association (NOIA) isto assist, promote
and facilitate participation of its membersin ocean industries, with particular emphasis on oil
and gas, to enhance their growth and development. The objectives of NOIA are:

to create aforum for the exchange of ideas on ocean industry devel opment;
to promote the growth of ocean industry;
to act asafocal point for representation to government bodies and agencies,

Final Report Nordicity Group Ltd.




An Industrial Cluster Strategy for Atlantic Canada 49

to act as a source of information and education for members; and
to identify and promote new business opportunities for members.

NOIA’s membership is represented by companies involved in the development, manufacture
and marketing of ocean technology, each company striving as part of a powerful team to
optimize Canada s rich east coast marine resources. Membersinclude industry from
Newfoundland and Labrador, national partners and affiliates across the country.

Innovacorp’s plans for pursuing further development in the medical services cluster aso fits
thismodel. Innovacorp works with multiple interests at various cluster levels (including
private-public organizations such as the Greater Halifax Partnership) to pursue common
investment strategies in the medical servicesfield. They support firms as well assist in efforts
to bring new firms to the province which have expertise, products or services which
complement those of firms already in the province.

5.2.6 Recommendation

Clusters grow by strengthening the formal and informal linkages among the players. Criteria
are presented above that indicate the functions that need to be provided to stimulate cluster
development. In turn, these criteriaindicate the type of mechanisms that should set in place to
create the linkages needed within specific clusters. Some examples of such mechanisms are
mentioned.

The main recommendation of this report is that all levels of government should
stimulate the development of linkages among the key players in individual clusters.
This means that their programs and activities should be aimed at the formation of
alliances among firms and between firms and technical and business support
institutions.

Major projects can be valuable focal points around which to get groups of firms and other
organizations to develop specific activities. Identifying and structuring afew major projects
that can create focal points for the development of consortia, partnerships and other joint
activities should be a priority. Some such potential projects and project areas which were
identified by interviewees during this study are shown in Exhibit 5-1.
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Exhibit 5-1: Potential Projects

Cluster

Projects

Information Highway

Vista phones
extension of TARA project
Ssart venture capital capability

Geomatics

Placentia Bay Traffic management
Port of Halifax Traffic management

Aquaculture

joint marketing

aquaculture link to bio-medicine

export of “growing systems’ and brood stock
cost containment research

Oceans Technology (NFLD)

oil and gas technology
environmental technology
seabed mining/exploration

Medical Devices and Services (N.S.)

outsourcing solutions for hospitals
new health care management technologies

Food Processing (NB/PEI)

marketing of vegetables

export of “wildbush” blackberries and other fruits
support of export clubs

increased efficiency of pesticides and machinery
increased use of computers

internship program

packaged meals

Three related elements of the strategy are presented in the following sections.

5.3 THREE OTHER ELEMENTS OF THE STRATEGY

5.3.1 Upgrading Management Skills

Weak management skills has emerged as akey issue. A number of approaches could be taken
to bridge this management skills gap including the following:

training entrepreneurs, managers and staff of existing firms. This can be done as
specialized training courses and as part of university curricula. The management
issue has been recognized and training programs are emerging. For example, there
isthe Certified Advanced Technology Manager program which is presented under
the aegis of the Canadian Advanced Technology Association. Memoria
University’s Seabright Corporation established the GENESIS Centre which “will
graduate companies with the business plans and management expertise required to

attract venture capital”;
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attracting seasoned managers and mentors to be retained by existing firms. These
managers/mentors train firm personnel from within the firm through direct
participation in the activities of the firm (e.g. Sitting on management committees,
preparing business plans and marketing strategies);

developing an MBA program in technology transfer; and

providing management services on a contractual basis. There exist professional
services firms that specialize in providing management services to small and
medium sized firms.

These approaches could be supported financially by government.
5.3.2 Bridging the Skilled People Gap

Skilled people are very much in demand in al high-technology sectors. Thisis especialy soin
the rapid growing information technology/information highway sector. This skilled people
gap, especialy that in information technology specialists, was identified by most people
interviewed in this study. Thisis not surprising since the situation exists in all regions of
Canada. It isaproblem of much concern everywhere because it can be a bottleneck on the
development of firms and by implication on the growth of clusters.

The problem was recognized at the Atlantic Technology Forum and a recommendation was
made to have “an initiative to clearly identify the human resource needs of each sector in order
to put into motion those programs necessary to catch up and meet the human resource needs

of each” ™

The universities and colleges as well as private training institutions have a prime responsibility
to educate and train people that meet industry requirements. However, other venues are a'so
being followed. Firms, for example, are aggressively recruiting specialists from the ex-Soviet
Union (e.g. Newbridge) as well as contracting-out work around the world (e.g. software
development to Bangalore, India). Aswedll, attracting Atlantic Canadians working elsewhere
should aso be an element of the strategy.

Strategic alliances between firms have aso emerged as a mechanism to augment human
resources™ aswell as sharing risk.

14
15

Proceedings of the Atlantic Technology Forum
Kelly M.J. and Schaan J-L; The Management and Implementation of Strategic Alliances in the Canadian
High Technology Industry; Department of Foreign Affairs and International Trade (1996)
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5.3.3 Attracting External Investment

Atlantic Canada has assets that can make the region attractive to outside investors interested
in knowledge-based/high technology industries. These assets include:

awell developed technical infrastructure (e.g. universities, government
|aboratories);

awell developed communications infrastructure;

alower cost business environment than many other locations in North America'™®
awell developed social and cultural infrastructure and good quality of life.

The federa government has recently established a new agency, Investment Partnerships
Canada (IPC) to spearhead a foreign investment strategy in knowledge-based/high-technology
sectors. Three priority sectors selected by IPC that relate to this study are the information
technology, life sciences and agri-food sectors. Federal, provincial and municipal authorities
in Atlantic Canada should work closely with IPC to develop approaches and activities to
attracting investment to the region. Aswell, the international network of Foreign Affairsand
International Trade Canada should be used to the fullest extent possible.

In developing approaches that support cluster development the focus should be on attracting
investment that brings marketing, design, product development, systems integration as well as
production functions to the region to avoid the cluster truncation phenomenon that has
occurred in Scotland and elsewhere, where foreign investment in low-level assembly functions
with limited spill-over potential dominated.

5.4 SUMMING-UP
Acting on the proposed strategy would stimulate cluster development. It is a strategy that

strikes a balance between growing firms and capabilities from within and attracting investment
and capabilities from outside the region.

6 KPMG; A Comparison of Location-Sensitive Operating Costs in Canada and the United States; Prepared

for Foreign Affairs and International Trade Canada, August 1994
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