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1.1 Introduction 

The purpose of this report is to assess the 

impact of industrial clusters on the growth of 

firms. The basic premise is that firms do not 

succeed or fail purely on their own merits but 

that the context which they operate in has a 

significant impact on performance and growth. 

The key implication in this respect is 

determining how much effort and resources 

should be directed towards individual firms or 

towards the development of clusters of related 

firms. 

In order to address this issue a set of high 

growth firms in three industries, aerospace, life 

sciences, and information and communications 

technologies (ICT) are mapped against the 

presence of local clusters in the urban regions 

of Canada. Furthermore, the relative 

characteristics of these clusters and regions are 

analyzed in order to identify key traits that 

underpin growth. A set of indictors are 

recommended that enable the ongoing tracking 

of the most significant factors of high 

performing clusters and regions. 

 

2.1 A brief survey of cluster theory 

Few concepts are as prevalent with both 

scholars and practitioners of regional economic 

development as the notion of the cluster. There 

is now widespread understanding that the 

geographical clustering of industrial activity 

within particular places provides the basis for 

their economic prosperity and growth. Policy-

makers often apply the analysis of academics or 

consultants in order to determine the presence 

of specific clusters within their jurisdictions, and 

to benchmark their performance relative to 

competing clusters in other regions or 

countries. Porter’s (1990) (1998) (2003) model 

dominates the field, having been propagated by 

his own company, as well as affiliated 

organizations outside the United States. This 

approach has also been replicated and adapted 

by many other consultants providing similar 

analyses to public sector clients worldwide. 

The literature on clusters exists within a much 

broader body of work on the relationships 

between innovation processes and geography, 

including clusters, industrial districts, local 

production systems, and other similar concepts, 

which has been thoroughly reviewed in recent 

years (Moulaert & Sekia, 2003; Simmie, 2005; 

Lagendijk, 2006). For the purposes of this 

report, the following discussion focuses on the 

literature that is specific to clusters. 

Porter (1998) defines clusters as: geographic 

concentrations of interconnected companies, 

specialized suppliers, service providers, firms in 

related industries, and associated institutions 

(for example, trade associations, universities, 

standards agencies) in a particular field that 

compete but also cooperate. (pp. 197–198) The 

fundamental theory of clusters suggests that 

interrelated firms and industries achieve a 

measure of competitive advantage by being 

geographically concentrated in certain 

locations. Economists have seized upon 

Marshall’s (1927) original beliefs on the nature 

of agglomeration economies by generally 

agreeing on three types of supply-side 

externalities that contribute to the growth of 

clusters. The sources of these externalities 

include: 

 large, deep pools of specialized labour 

generated by the concentration of firms 

within related industries in the same 

location; 
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 the support that firms in the same industry 

illicit from a large number of specialized 

local providers of intermediate inputs and 

services; and, 

 the positive technological externalities or 

spillovers that flow more easily among co-

located firms than over longer distances 

(Krugman, 1991; Cortright, 2006). 

The advantages enjoyed by firms in such 

agglomerations include traditional external 

economies of scale, such as shared physical 

infrastructure, in addition to efficiency gains 

from reduced transaction costs and access to 

specialized labour. Other advantages are based 

on the transfer of knowledge, including the 

movement of skilled labour as well as inter-firm 

collaboration and networking (Porter, 1998). 

Clusters have also been widely adopted as a 

policy mechanism for economic development 

based on the conviction that they provide a 

foundation for economic growth for local and 

regional economies. Furthermore, they have 

attracted the attention of policy-makers based 

on the belief that public institutions and 

regulations have a strong influence on cluster 

dynamism, thereby having a discernible and 

measurable impact on the prosperity of local 

economies (Information Design Associates with 

ICF Kaiser International, 1997; Organization for 

Economic Cooperation & Development (OECD), 

1999; Porter, et al., 2001; Andersson, et al., 

2004). 

 

2.2 Criticisms of the cluster concept 

Direct evidence of the tangible impact of 

clusters on economic growth remains 

somewhat scarce. Despite their widespread 

popularity with policymakers, clusters pose 

challenges that make their systematic 

identification and measurement difficult. This 

difficulty in turn contributes to scepticism with 

which cluster analyses and policy prescriptions 

are treated. Specific criticisms of the cluster 

concept are articulated by (Martin & Sunley, 

2003) and (Asheim, et al., 2006), among others, 

who raise a number of conceptual and empirical 

questions about the validity of the cluster 

construct. For example, they note the vague 

and inexact definition of the geographical 

extent of the cluster concept, noting that it is 

applied at a range of spatial scales. Moreover, 

they question the extent to which the supposed 

beneficial impact of clusters on firm 

innovativeness and regional economic 

performance has been confirmed on a 

systematic basis across different locations and 

industries. Similarly, Wolfe and Gertler (2004) 

provide empirical evidence that questions the 

universality of some of the standard claims 

made in the cluster literature, for example, 

concerning local competition as a driver of firm 

performance (see also (Breschi & Malerba, 

2005)). Wolfe and Gertler conclude that 

national and local contexts are central in 

shaping distinctive evolutionary trajectories 

that do not necessarily conform to Porter’s US-

based cluster norms. For this reason, it makes 

little sense to apply a conceptual and 

methodological framework – based as it is on 

the specificities of the American context – in 

other empirical settings without significant 

reflection, modification or adaptation. These 

critiques bring to the fore an inherent tension 

between the desire to develop and implement a 

conceptual framework that has widespread 

applicability (thereby facilitating comparative 

analysis) and the need for an analytical 

approach that is sufficiently supple to 

accommodate regional and national variations 

in economic structure, inter-sectoral 

relationships, and historical context.  
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2.3 Recent developments on clusters 

The cluster concept has endured and thrived 

despite criticisms that it is overly vague and 

difficult to implement in a systematic manner. 

These criticisms have led to more detailed 

research that focuses on better ways to identify 

clusters, analyse their impact, and recognize 

best practise. Notably, Muro and Katz (2010) 

from the Brookings Institution outline what they 

believe to be a new ‘cluster moment’ by stating 

that recent research has added a significant 

amount of validity to the concept. Furthermore, 

effective clusters are tangible and ‘real’ 

initiatives that enable both public sector policy 

but also private sector strategies for innovation 

and growth. This thinking is also reflected in the 

Canadian context by the recent report 

published by the Toronto Board of Trade 

(2012)that compares the performance of 

selected city-regions with their American 

counterparts. The report heavily relies on and 

promotes clusters as a way forward to 

enhancing growth in the local economy. Also, in 

the Canadian context Spencer et al (2010) 

provides both a detailed methodology and a 

clear evaluation of the economic benefits of 

clusters to local economies. The methodology 

addresses the distinct nature of the Canadian 

economy and departs somewhat from the 

standard cluster definitions provided by Porter 

(discussed in greater detail in the next section). 

Using this methodology Spencer at al identify 

263 individual clusters in Canada and show that 

incomes were nearly $10,000/year higher in 

industries that are geographically clustered. 

This work helps to provide a comprehensive 

analytical framework for the analysis in this 

report. 

 

 

3.1 Methodology 

This report analyzes a list of high growth firms 

in aerospace, bio-pharma, and ICT provided by 

Industry Canada and applies the Spencer et al 

methodology of identifying industrial clusters in 

Canadian city-regions. The specific industry 

codes (please see appendix A) are derived from 

the list of firms and cross-referenced with 

detailed industry information from Dun & 

Bradstreet. The cluster identification 

methodology is applied to these industry sets. 

Specifically, this means that in order to be 

identified as an established cluster these three 

criteria must be met: 

 SCALE: the sum of local employment must 

be greater than 1,000; 

 SPECIALIZATION: the percent share of local 

employment in the defined industries must 

be greater than the percent share of these 

industries (location quotient > 1); and, 

 SCOPE: the location quotient at least half 

of the component industries must be 

greater than 1. 

Applying this methodology identified four 

aerospace clusters (Montreal, Winnipeg, 

Toronto, and Halifax), five bio-pharma clusters 

(Quebec City, Montreal, Toronto, Guelph, and 

Vancouver), and four ICT clusters (Montreal, 

Ottawa-Gatineau, Toronto, Kitchener-

Waterloo). This is admittedly a very strict 

definition but it is one that clearly identifies the 

strongest local concentrations of each set of 

industries. With this in mind an additional set of 

‘emerging clusters’, ones that narrowly fall 

short of meeting all three criteria are added in 

order to expand the analysis.  

The analysis focuses on identifying the number 

of high growth firms that are located within 

identified clusters as well as emerging clusters. 
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It also presents contextual information about 

the characteristics of the identified clusters as 

well as general characteristics of the regions in 

which the clusters are located. These indicators 

are derived from Local IDEAs (Indicators 

Database for Economic Analysis) developed by 

the Program on Globalization and Regional 

Innovation Systems at the University of 

Toronto. Local IDEAs includes an extensive set 

of publically and privately sourced social and 

economic indicators that describe the factors 

that contribute to the economic vitality and 

innovation capabilities of city-regions and 

municipalities across Canada. The main 

variables examined in this report include labour 

market characteristics, incomes, patents, R&D 

funding, and regional GDP. 

 

  

Figure 1 

Locating aerospace, bio-pharma, and ICT 

Clusters across Canada 
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4.1 Locating high growth firms within clusters 

The first step of the analysis involves identifying 

which high growth firms are located within an 

industrial cluster as defined by the Spencer et al 

methodology in combination with the industry 

codes provided by Industry Canada. Figure 1 

shows that over half (55%) of all identified high 

growth firms are located within the 13 

identified clusters. For the specific industries, 

58.3% of high growth firms in aerospace are 

situated in clusters, the percentage for bio-

pharma is 54.6%, and 51.5% for ICT. In each 

case the share of all firms situated in clusters is 

lower than the share of high growth firms 

meaning that being located in a cluster raises 

the probability that a firm will be fast growing. 

Not only are there more HGFs in clusters but 

their relative rates of growth are significantly 

higher. Employment in HGF situated in clusters 

grew by an average of 467% between 2006 and 

2011 as opposed to average growth of 202% for 

HGFs not situated in clusters.  

Estimated sales figures provided by Dun & 

Bradstreet demonstrate a similar pattern. 

Average revenue growth for clustered HGF 

between 2006 and 2011 was 1,345% against 

443% for non-clustered HGFs. 

High growth firms that are situated within 

clusters are also more innovative (measured in 

terms of patenting). Of the identified firms, 36 

were found to have registered patents with the 

USPTO between 1975 and 2007. Of these 36 

firms 25 are located in clusters or in other 

words 70% of all patenting firms are located in 

clusters. 

 

 

 

 

  

 Aerospace Bio-
pharma 

ICT Total 

Number of HG Firms  24   335   66  419  

HG Firms in Clusters 14  183   34   230  

HGF Percentage 58.3% 54.6% 51.5% 54.9% 

Total Firms  2,356  121,887   7,807  132,050  

Total Firms in Clusters  633   57,589   3,729  61,951  

Total Percentage 26.9% 47.2% 47.8% 46.9% 

Figure 2 

Locating high growth firms within clusters 
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4.2 Mature clusters 

As cluster theory suggests there are many 

benefits for firms that exist in close physical 

proximity to other similar and related entities. 

These benefits can be identified and measured 

in various ways. Figure 3 provides an overview 

of some of the labour force characteristics for 

each of the identified mature clusters and 

compares them against totals for all non-

clustered jurisdictions. In general, the data 

shows that there are higher levels of innovation 

and economic outcomes in the regions with 

mature clusters. Typically, the labour force in 

clusters is more highly educated than in non-

clustered regions. The number of PhDs per 

labour force, an indicator of R&D intensity, is in 

most cases much higher than in regions without 

a mature cluster. Performance measures such 

as average employment incomes and 

unemployment rates also tend to post superior 

levels in mature clusters. 

It is also important to note that the level of 

clustering is quite high in the selected industry. 

In each case approximately half of all 

employment in these industries is located in five 

or fewer regions. This suggests that there are 

important factors for businesses to be part of 

the communities that possess a critical mass of 

firms and supporting institutions and 

infrastructure. This also posses somewhat of a 

policy dilemma in that while clusters produce 

greater overall growth, the growth is unequally 

distributed across the country. 

 
Total 

employment 
Total firm 

count 

% labour 
force with 
bachelor's 
degree or 

higher 

Share of 
degrees in 

maths & 
science 

PhDs per 
1,000 labour 

force 

Average  
employment 

income 
(2005) Unemp. rate 

Aerospace        

Halifax 1,070   18   21.5  71.3 14.0   $ 58,599  1.9  

Montréal  27,010   233  23.9  66.2  7.2   $ 51,517   2.6  

Toronto 12,665  329  27.7  69.0  9.5   $ 52,308   3.1  

Winnipeg  3,575   53  14.7  69.1  N/A   $ 60,533  1.8  

All other regions 30,980 1,723 13.6 66.1 1.1 $ 54,039 3.9 

Bio-pharma        

Québec City 14,845  2,138   37.2  57.3  24.3   $ 40,071   3.3  

Montréal  77,470  13,401   41.4  52.7  30.7   $ 47,208  3.6  

Toronto 107,375  29,786  50.2  54.0  27.1   $ 54,277   3.8  

Guelph 2,410   552  45.0  55.6  27.0   $ 45,486   4.8  

Vancouver 40,080   11,712   47.5  56.5  37.8   $ 47,130   3.5  

All other regions 192,995 64,298 34.2 59.5 21.1 $ 45,300 3.8 

ICT        

Montréal  29,180  1,078   37.0  61.7   8.4   $ 54,996   3.1  

Ottawa - Gatineau 12,075   441   51.3  72.7 24.0   $ 74,060   4.2  

Toronto  38,875   2,034   47.3  64.6 10.9   $ 59,204   3.4  

Kitchener-Waterloo  5,860   176   35.9  66.7  6.8   $ 56,039   5.3  

All other regions 85,610 4,078 22.7 67.9 4.8 $ 56,369 3.2 

Figure 3 

Mature cluster characteristics 
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4.3 Emerging clusters 

A potential pitfall with using the methodology 

for identifying clusters adopted in this paper is 

that its binary nature can exclude regions that 

narrowing miss meeting all of the criteria and 

thus give somewhat of a false impression about 

their potential. Figure 4 provides data on 

regions that fall just short of meeting the three 

requisite criteria for being identified as ‘mature’ 

clusters. In most cases the selected indictors 

show that these ‘emerging’ clusters do not 

perform quite as well but the key point here is 

to understand the potential of these locations 

to develop greater critical mass and as a result 

achieve greater levels of output and growth. It 

is important to monitor such places while 

keeping in mind the possibility of further 

developing them into more mature clusters. 

While there is a significant amount of evidence 

that suggests there are higher returns within 

clusters there is nothing to indicate that having 

multiple clusters detracts from growth. In other 

words, cluster strategy on a national level 

should not been seen as an ‘all-eggs-in-one-

basket’ approach to economic development. 

  

 

 Total 
employment  

 Total firm 
count  

 % labour 
force with 
bachelor's 
degree or 

higher  

 Share of 
degrees in 

maths & 
science  

 PhDs per 
1,000 labour 

force  

 Average  
employment 

income 
(2005)  

 Unemp. 
rate  

Aerospace        

Vancouver         4,060             184          20.44          65.90            2.46   $ 54,263            3.08  

Ottawa - Gatineau         2,145                41          36.13          59.40          11.66   $ 65,221            3.73  

Calgary         1,910             182          12.57          72.80            5.24   $ 49,965            3.93  

Edmonton         1,715             109          11.08          62.55   N/A   $ 60,419            2.61  

Bio-pharma       

Victoria         6,210          1,826          48.15          55.70          45.09   $ 41,242            4.25  

Calgary      21,305          9,499          43.53          58.66          22.77   $ 58,350            2.89  

Kitchener         7,540          1,413          38.99          61.33          20.56   $ 58,111            4.18  

Ottawa - Gatineau      24,225          7,167          56.59          59.88          46.44   $ 59,326            3.12  

Halifax         6,125          1,217          45.06          58.77            8.98   $ 44,975            3.92  

St. John's         2,785             485          34.47          61.75          19.75   $ 39,101            5.03  

Hamilton      10,320          2,568          34.79          54.45          27.62   $ 48,280            5.08  

London         6,815          1,352          35.36          58.12          38.15   $ 41,384            4.11  

Winnipeg         9,800          1,919          39.34          61.27          21.94   $ 44,150            3.21  

ICT        

Oshawa         1,690                47          18.94          63.08   N/A   $ 58,009            2.37  

Vancouver      14,095             829          46.19          62.31          11.00   $ 59,061            3.72  

Calgary         6,095             371          34.45          60.39            5.74   $ 55,682            2.46  

Figure 4 

Emerging cluster characteristics 
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4.4 City-region characteristics 

Beyond examining the characteristics of 

individual clusters it is also important to be 

mindful of region-wide indicators as well. While 

it may be desirable to be able to measure inputs 

and economic outcomes at the level of the firm 

or cluster, in some cases it is not possible or 

practical. Figure 4 highlights a few examples of 

key regional indicators that are important to 

generating a fuller understanding of the 

dynamics between location, innovation, and 

prosperity. Specifically, both public and private 

R&D expenditure are listed in conjunction with 

total regional GDP estimates. The public R&D 

funding data is provided by the Canadian 

Association of University Business Officers 

(CAUBO) and includes all R&D funding flowing 

to local institutions mainly from the Federal 

level but also provincial and local programs. In 

most cases the receiving institutions are 

universities but also include research hospitals 

and other similar entities. This data shows a 

wide discrepancy between the high and low 

ends of the spectrum as R&D expenditure is 

 

CMA 
GDP 2008 

($mil) 

University 
R&D 2008 

($mil) 
BERD 2006 

($mil) 
Total R&D 

as % of GDP 

 Toronto 258,192  957  4,051  1.9% 

 Montreal 147,183  1,034   3,564  3.1% 

 Vancouver 96,929  620  1,289  2.0% 

 Calgary 73,000  264  1,091  1.9% 

 Edmonton  60,667  508  143  1.1% 

 Ottawa-Gatineau 54,704  310  2,820  5.7% 

 Hamilton 31,225  378  75  1.5% 

 Winnipeg 29,902   178  138  1.1% 

 Québec 28,607  358   258  2.2% 

 Kitchener-Waterloo 22,841  408   373  3.4% 

 London  20,159   3   73  0.4% 

 Oshawa 15,900   9  228  1.5% 

 Halifax  15,571  154   48  1.3% 

 St. Catharines - Niagara 14,246  13   38  0.4% 

 Victoria 14,004  108   54  1.2% 

 Windsor 12,331   35   153  1.5% 

 Saskatoon 11,765   169   36  1.7% 

 Regina  9,495   20   23  0.5% 

 St. John's   8,534   73   18  1.1% 

 Sherbrooke  6,634   97    33  2.0% 

 Abbotsford  6,426   1  12  0.2% 

 Kingston  6,006  178   21  3.3% 

 Trois-Rivières  5,429  18   7  0.5% 

 Saguenay  4,943  20  11  0.6% 

 Thunder Bay  4,315   18   N/A  0.4% 

Figure 5 

City-region 

characteristics 
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more geographically concentrated than 

population or total economic output. In fact, 

Montreal the second largest region by 

population and GDP receives the most public 

R&D funding at over $1 billion in 2008 (the 

latest available figures). Private R&D 

expenditure (BERD data supplied by Statscan & 

The Impact Group) is even more geographically 

concentrated in relatively few regions. The five 

largest CMAs each saw over $1 billion in private 

R&D expenditure in 2006. After that there is a 

sharp drop-off to sixth place Kitchener-

Waterloo which was home to $373 million in 

R&D spending by businesses. It will be 

important to monitor these trends in the near 

future as more data becomes available and 

changes to Federal R&D assistance programs 

are implemented.  
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5.1 Conclusions & Recommendations 

The figures presented in this report suggest that 

local context matters to generating high growth 

firms. Specifically, over half (55%) of all 

identified high growth firms are located in just 

13 regional clusters. By industry, 58.3% of all 

aerospace HGFs are in four clusters (Montreal, 

Winnipeg, Toronto, Halifax), 54.6% of all bio-

pharma HGFs are in five clusters (Quebec City, 

Montreal, Toronto, Guelph, Vancouver), and 

51.5% of ICT HGFs are in four clusters 

(Montreal, Ottawa-Gatineau, Toronto, 

Kitchener-Waterloo). Furthermore, overall 

employment growth is higher in clusters with a 

growth rate of 467% for HGF in clusters as 

opposed to 202% located in regions without 

mature clusters. While the specific reasons why 

clustering matters to the performance of 

individual firms is very much a debated subject 

– the notion that agglomeration has an impact 

on outcomes is well accepted. That being said it 

is important to keep in mind that both firm-

level and regional characteristics have 

significant impacts on the probability of high 

growth.  

This leads then to the general recommendation 

that it is vital to track both firm-level and 

regional indicators and crucially attempt to 

further understand the relationships between 

growth factors at the two scales. At the firm-

level it is important to keep track of the full 

business universe with an ability to identify 

which firms are displaying high level of growth. 

Matching these data with additional factors is 

difficult due to data availability and 

confidentiality but these issues are becoming 

less problematic with increased data collection, 

open-data initiatives by government, and 

services provided by private suppliers. Key 

indicators include patenting rates, R&D 

investment, exports, technology adoption, as 

well as relational factors such as buyer-supplier 

relationships, university linkages, participation 

in industry associations and so forth. These 

indicators represent a wide variety of 

information and will need to be sourced from a 

range of suppliers. The challenge in this regard 

is being able to construct a robust and 

sustainable framework of integration that can 

be updated on a frequent and on-going basis. 

The same can be generally said for data on 

regions and clusters although issues with data 

availability are mitigated by the aggregated 

nature of such data which limits issues of 

confidentiality. The bigger issue with regional 

data is its frequency and timeliness as reporting 

is likely to be subject to longer lag times. Also 

important is the ability to collect industry-

specific data at the regional level so that it can 

be directly applied to the cluster concept and 

definitions. With this in mind important 

indicators include labour market characteristics 

(especially educational attainment), aggregate 

business performance, key institutions, and 

similar data which are generally widely 

available. Better data is needed in terms of 

industry-specific and region-specific R&D 

spending, exports, and productivity.  

The collection and maintenance of such 

datasets represents half of the equation as it is 

only as valuable as the quality of the analysis 

that it supports. To this point is important to 

continue to attempt to refine our 

understanding of the key factors that drive both 

firm-level growth and growth more generally as 

it applies to regions and the country as a whole.  
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Appendix A - NAICS codes for firms and 

clusters 

  

Aerospace 

3364 Aerospace Product and Part Manufacturing 

48819 Other Support Activities for Air Transportation 

ICT 

331317 Aluminum Rolling, Drawing, Extruding and Alloying 

331420 Copper Rolling, Drawing, Extruding and Alloying 

333310 Commercial and Service Industry Machinery Manufacturing 

334110 Computer and Peripheral Equipment Manufacturing 

334210 Telephone Apparatus Manufacturing 

334220 Radio and Television Broadcasting and Wireless Communications Equipment Manufacturing 

334290 Other Communications Equipment Manufacturing 

334410 Semiconductor and Other Electronic Component Manufacturing 

335920 Communication and Energy Wire and Cable Manufacturing 

511210 Software Publishers 

517210 Wireless Telecommunications Carriers (except Satellite) 

517410 Satellite Telecommunications 

517910 Other Telecommunications 

Biopharma 

3254 Pharmaceutical and Medicine Manufacturing 

3345 Navigational, Measuring, Electromedical, and Control Instruments Manufacturing 

3391 Medical Equipment and Supplies Manufacturing 

4145 Pharmaceuticals, Toiletries, Cosmetics and Sundries Wholesaler-Distributors    

42345 Medical, Dental, and Hospital Equipment and Supplies Merchant Wholesalers 

42346 Ophthalmic Goods Merchant Wholesalers 

42349 Other Professional Equipment and Supplies Merchant Wholesalers 

4461 Health and Personal Care Stores 

5416 Management, Scientific, and Technical Consulting Services 

5417 Scientific Research and Development Services 

6215 Medical and Diagnostic Laboratories 
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