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Abstract: This ar  cle provides an exploratory examina  on of the innova  on 
dynamics in northern Canada, situated within the broader literature on staples 
theory, regional development, and regional innova  on systems. It uses a case 
study on the mining innova  on system in Greater Sudbury, Ontario—one of the 
most advanced regional innova  on systems in northern Canada—to highlight 
the importance of innova  on support ins  tu  ons, government interven  on, 
and building on compe   ve advantages. The ar  cle also explores a number of 
geographic, social, and economic challenges that can hinder entrepreneurship, 
innova  on, and, ul  mately, economic development in regions across the North. 
These include geographic remoteness and isola  on, small and o  en sparsely 
populated regions, and development approaches that do li  le to facilitate the 
reinvestment of resource wealth back into regional development. 
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Introduction

Innovation—or “the ability to conjure up new products and services, 
to fi nd novel uses for existing products and to develop new markets” 
(Independent Panel on Federal Support to Research and Development 
2012: E-1)—is seen as paramount for ensuring success and prosperity in 
the twenty-fi rst century. Given this perception, the topic of innovation has 
captured the att ention of policy makers and researchers across Canada 
and internationally (see for example Wolfe and Gertler 2016; Independent 
Panel on Federal Support to Research and Development 2012; European 
Commission, Joint Research Centre 2016; Conference Board of Canada 
2016). The growing body of literature on innovation has off ered a number 
of important insights including the social nature of innovation and the 
importance of place. However, much of the att ention has focused on 
the experiences of large city-regions (Wolfe 2009), while less is known 
about innovation in more rural or northern regions. In some instances, 
such regions are simply ignored in the literature, while in others they 
are presented as “inauspicious” places (Hall and Donald 2009; Polè se et 
al. 2002; Johnstone and Haddow 2003; Tö dtling and Trippl 2005; Wolfe 
2009). 

This article provides an exploratory examination of the innovation 
dynamics in northern Canada, situated within the broader literature on 
staples theory, regional development, and regional innovation systems. 
It uses a case study on the mining innovation system in Greater Sudbury, 
Ontario to provide insights on innovation and economic development in 
northern regions. This article starts with a discussion of staples theory—a 
unique Canadian perspective on regional development—and a more recent 
rendering of the theory that introduces the “resource-bank” approach 
to development. It then explores some of the key themes in the regional 
innovation literature with insights for rural and northern contexts. This is 
followed by a brief discussion on northern Canada, including some of the 
challenges and opportunities facing regions in the provincial and territorial 
Norths. The article then focuses on the mining innovation system in Greater 
Sudbury using a regional innovation systems framework. This includes a 
discussion of the development of the mining supply and services cluster 
and the subsystem of regional support institutions and infrastructure. To 
explore the mining innovation system, this article draws primarily on a 
review and analysis of secondary data including industry reports and 
previous research on regional development and innovation in peripheral 
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regions. The Sudbury case is then used to provide insights on innovation 
and economic development in northern regions. This article concludes 
with a look at some emerging opportunities and recommendations for 
investment in innovation and regional development across the North.

Staples Theory and Regional Development in Canada

Staples theory provides a unique understanding of economic development 
in the Canadian context. The theory was pioneered by Harold Innis 
(1930) who argued that economic growth in Canada is dependent on 
the exploitation of raw staples—including fur, fi sh, timber, minerals, 
and wheat—that were exported to imperial centres or industrially 
advanced nations like France, Britain, and the United States (Clement and 
Williams 1989; Brodie 1997). For Innis, each staple “left its stamp” and 
was “characterized by specifi c patt erns of sett lement, linkages to other 
economic activities, interactions with the centre, culture and institutional 
arrangements” (Brodie 1989, 144). Regions become ”ensnared” in a ”staples 
trap” characterized by an export mentality, lack of diversifi cation, and 
large-scale production of low-value, unprocessed staples (Watkins 1963; 
Barnes 1996; Hayter and Barnes 2001). This makes a region extremely 
vulnerable to external resource prices and decision making.

Drawing from the work of Innis, Markey et al. (2012) off er a similar 
framework for understanding the development of contemporary regional 
development in Canada based on extensive work in Northern British 
Columbia. They argue that resource-producing regions have developed 
according to a “logic of exploitation” and, central to this logic, is the 
“resource-bank approach to development.” This approach emphasizes 
the role of external decision makers (e.g., the provincial government 
and corporate actors) who exploit or ”withdraw” resource assets in 
resource regions to fund development elsewhere, without adequately 
investing back into these regions. The eff ects of this approach have largely 
intensifi ed since the 1980s, as the regional development priorities of the 
provincial and federal levels of government have shifted from a postwar 
focus on spatial inequalities and redistribution to competiveness (see 
Markey et al. 2008; Hall 2012; Hall and Hodge 2016). At the same time, 
globalization and new technologies have led to restructuring, including 
a decline in employment, in many of the resource sectors across the 
country. This resource-bank approach, coupled with these political and 
economic shifts, have left many resource-based regions across Canada 
underdeveloped, often with aging and declining populations, limited 
employment opportunities, and infrastructure defi cits.
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Regional Innovation Systems

One of the most signifi cant arguments emerging from the innovation 
literature over the last several decades is that innovation is a social 
process (Wolfe 2009). It includes a wide variety of stakeholders from 
individual entrepreneurs, fi rms, and industry associations, to institutions 
like government agencies, universities, colleges, and innovation centres. 
A number of innovation concepts have emerged, since the 1980s, 
that emphasize this social nature of innovation including industrial 
districts (Becatt ini 1990), clusters (Porter 1990), learning regions (Florida 
1995; Morgan 1997), triple helix/quadruple helix (Leydesdorff  2012), 
regional innovation systems (Cooke 1992; Cooke and Morgan 1998), 
and innovation ecosystems (Independent Panel on Federal Support to 
Research and Development 2012). The common themes among these 
concepts include the emphasis placed on interaction and learning 
between innovation stakeholders (Cooke and Morgan 1998; Morgan 
1997; MacKinnon et al. 2002; Asheim et al. 2011; Tö dtling and Trippl 
2011; Nauwelaers 2011; Rodrí guez-Pose 2013), as well as the importance 
of institutions or “institutional thickness” (Amin and Thrift 1994; 1995), 
and the ”rediscovery” of the ”region” (Storper 1997) as the prime site for 
innovation and learning to occur. This fi nal point emphasizes the distinct 
place-based assets that infl uence competitive advantage.

Much of this research, however, has focused on the experiences of 
large cities in core regions, which “off er diversity and dense concentrations 
of people, fi rms, and institutions with global reaches” (Greenwood and 
Hall 2016, 263; see also Wolfe 2009; Wolfe and Gertler 2016). While this 
literature does off er important insights, the context in northern and rural 
regions is often vastly diff erent (see for example Hall and Donald 2009; 
Hall et al. 2014; Greenwood and Hall 2016; Lagendijk 2011; Tö dtling and 
Trippl 2005; Esparcia 2014; Arbuthnott  2011; Teräs et al. 2015). For example, 
in their work on innovation in Northern Ontario, Hall and Donald (2009; 
2012) describe a number of ”peripheral realities.” This includes geographic 
isolation, which is made worse by high transportation costs as well as 
limited transportation options and infrastructure constraints. Hall and 
Donald also highlight the prevalence of youth out-migration due to limited 
economic opportunities, while entrepreneurs can face challenges accessing 
capital to support their endeavours. Likewise, Tö dtling and Trippl (2005) 
note that institutional thinness is often a characteristic in many peripheral 
regions, while Lagendijk (2011) explains how older industrial regions 
can become locked-in to mature resource-based industries that can stifl e 
learning and innovation. More recent work emerging in Europe and the 
United Kingdom highlights a number of challenges for sparsely populated 
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regions including the diffi  culty of moving innovation beyond university 
towns; a lack of critical mass, which can impede entrepreneurialism; and a 
prevalence of small businesses and large industries with fewer mid-range 
innovative fi rms (Teräs et al. 2015).

This article builds on this literature focused on the barriers and realities 
of economic development and innovation in peripheral regions. It also 
uses insights from the regional innovation systems literature to explore 
the mining innovation system in Greater Sudbury. A regional innovation 
systems approach places emphasis on the social dynamics of innovation 
and two subsystems of actors: a cluster of fi rms and the regional support 
institutions and infrastructure (Cooke et al. 1998; Asheim 2007; Doloreux 
and Dionne 2008). As Doloreux and Dionne (2008, 261) further explain, 
regional support institutions and infrastructure—or the ”institutional 
thickness”—are central to the regional innovation system, which is made 
up of three diff erent elements: (1) organizations that promote technology 
diff usion or generate new entrepreneurial and innovative activities; (2) 
post-secondary institutions, research organizations, business associations, 
and other organizations that provide training as well as technical and 
scientifi c knowledge; and (3) regional authorities that support regional 
development. By exploring innovation through this lens, this article 
provides an exploratory look at the dynamics of innovation in northern 
Canada.  

A Brief Look at Northern Canada

Northern Canada includes both the provincial North and the territorial 
North (see Figure 1). Together, this area includes roughly 1.7 million 
people spread out over 7 million square kilometres, which amounts to 
roughly 5% of the Canadian population inhabiting 78% of Canada’s land 
mass. The provincial North in Canada includes Labrador and the northern 
regions of the provinces of British Columbia, Alberta, Saskatchewan, 
Manitoba, Ontario, and Quebec, while the territorial North includes 
the Yukon, Northwest Territories, and Nunavut. In total, the provincial 
North has over 1.6 million people, with the largest region being Northern 
Ontario with a population of 786,000, while the smallest regions are 
Northern Saskatchewan (37,000) and Labrador (27,000). The territorial 
North, on the other hand, has a population of roughly 107,000—this 
include 35,874 people in the Yukon, 35,944 in Nunavut, and 41,786 in the 
Northwest Territories (Hodge, Hall, and Robinson 2016; Statistics Canada 
2017). There are a number of small urban areas located across northern 
Canada; a large number of Indigenous communities; and small, often 
single-industry resource communities. 
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The economy is dominated in many regions by resource extraction— 
especially forestry, mining, oil, and gas—with minimal value-added 
production. Much of northern Canada has developed according to the 
“resource-bank” approach described earlier. For example, Prime Minister 
Diefenbaker’s “Roads to Resources” program, during the late 1950s 
and early 1960s, was designed to facilitate resource exploration and 
development through infrastructure in the Yukon and the Northwest 
Territories (Abele 1987), while regions in the provincial North, like 
Northern British Columbia and Northern Ontario, have produced vast 
amounts of mineral and timber resources fueling economic growth and 
expansion in those provinces (Markey et al. 2012; Ryser et al. 2014). In 
2014, for example, $11 billion worth of minerals were produced in Ontario, 
and much of that was in Northern Ontario (OMA 2015). Yet historically 
litt le of this resource wealth has been reinvested back into these regions. 

Figure 1. The Canadian North. Source: Hodge, Hall, and Robinson 2016
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This approach to development is changing, however, in Indigenous 
regions, whereby contemporary treaties, comprehensive land claims 
agreements, and decisions by the Supreme Court of Canada have 
provided Indigenous peoples with more control over their traditional 
territories, and established a Crown duty to consult and accommodate 
Indigenous peoples (Newman 2014). As a result, a number of arrangements 
have emerged between government and Indigenous communities, as 
well as between Indigenous communities and industry, to secure more 
direct benefi ts (e.g., royalty revenue, training, and employment) for 
Indigenous peoples from resource development (Hodge, Hall, and 
Robinson 2016; Coates and Crowley 2013; Government of Canada 2013). 
These arrangements, in most instances, do not extend to non-Indigenous 
communities across the North.

Regions in the provincial North, like Northern Ontario, have no 
political autonomy. Decision making is largely controlled by provincial 
policy makers in the southern parts of the provinces (Hall 2012; Markey 
et al. 2012). In contrast, in the territorial North there has been signifi cant 
political transformation and the devolution of authority from the federal 
government to the territorial governments over the last several decades. 
This includes a number of comprehensive land claims agreements with 
Indigenous peoples (e.g., in the Yukon); the creation of Nunavut in 1999 
as a separate territory for the Inuit; and the 2013 agreement on resource 
management between the federal government and the Government of 
Northwest Territories (see Coates 1985; Coates and Poelzer 2014).  

Geographic isolation is a reality. In Northern Ontario, for example, 
there are over thirty communities that have no all-weather roads, a trend 
that is common across northern Canada (MNDM 2016; INAC 2014). These 
communities are dependent on winter roads, air, and sometimes water 
transportation, which increase the cost of living and impacts community 
development. For example, the cost of food in some communities is 
double the average when compared to southern regions (Van Dusen 2016; 
Canadian Press 2016). A number of remote Indigenous communities also 
face extreme social challenges including poverty, a lack of clean drinking 
water, and poor housing (Hall and Coates 2017). Access to broadband, cell 
phone coverage (Hall et al. 2014; Dobby 2016; Louie 2016), and aff ordable 
and stable electricity (Coates and Landrie-Parker 2016) are also signifi cant 
challenges. Many single-industry communities are also facing accelerated 
population aging caused by lower rates of natural increase and youth 
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out-migration leading to population decline (Hodge, Hall, and Robinson 
2016; Simms and Ward 2016). Given these challenges, entrepreneurship, 
innovation, and economic development can be severely inhibited in some 
communities and regions. 

The Mining Innovation System in Greater Sudbury

The remainder of this article focuses on the development of the mining 
innovation system in Greater Sudbury to provide insights on innovation 
and economic development in northern regions.1 It is worth noting that 
Sudbury2 is a unique case study to investigate the northern dynamics of 
innovation in the Canadian context due to its size (population 165,000) 
and location. As will be discussed later, it is the largest community in 
northern Canada and is located in the southern part of the provincial 
North. That being said, the Sudbury case does provide insights into the 
economic development challenges that are faced by many communities 
across northern Canada. It also highlights the importance of public 
investment and infrastructure for enhancing northern innovation. In 
the circumpolar context, Sudbury is not unlike Oulu (Finland), Tromsø 
(Norway), and Luleå (Sweden) in terms of its development, size, and 
function as a regional-service centre. To explore the mining innovation 
system, this article draws primarily on a review and analysis of secondary 
data including industry reports. It is also informed by previous research 
on regional development and innovation in peripheral regions.3

A Brief Profi le of the City of Greater Sudbury
The City of Greater Sudbury is located in the symbolic and administrative 
region of Northern Ontario (see Figure 1). It has a population of 164,689 
(Statistics Canada 2017) and is best known as being one of the largest 
sites of nickel production in the world. Minerals were fi rst discovered in 
the Sudbury basin in the late 1880s, and by 1971 over 18,000 people were 
directly employed in the mining industry (Hall 2007). While the current 
number of people employed directly in the mining industry is much 
smaller, the city is still known as one of the largest integrated mining sites 
with roughly 5,600 people employed in nine underground mines, two 
mills, two smelters, and one nickel refi nery (Northern Ontario Business 
2016). In 2011, the top industries by labour force included retail trade; 
health care and social assistance; public administration; and mining, 
quarrying, and oil and gas extraction (Greater Sudbury n.d.).  

Sudbury is the largest community in Northern Ontario, a region 
with roughly 786,000 people spread out over 90% of the provincial 
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landmass—an area larger than Germany and France combined. The 
majority of residents live in the fi ve largest communities—Sudbury, 
Thunder Bay, North Bay, Timmins, and Sault Ste. Marie, while the 
remainder of the population lives in much smaller, single industry, 
or Indigenous communities. As the largest city, Sudbury serves as the 
regional service centre for Northeastern Ontario for government services, 
healthcare, education, and retail services; a role that emerged through the 
diversifi cation eff orts of local, provincial, and federal stakeholders who 
were responding to economic restructuring in the mining sector during 
the late 1970s and early 1980s. The city is home to three post-secondary 
institutions—Laurentian University, College Boreal, and Cambrian 
College—as well as the Northern Ontario School of Medicine and the 
McEwen School of Architecture. A number of federal and provincial 
government administrative functions were also relocated to Sudbury, 
including a federal taxation data centre, to off set employment losses in the 
mining sector and diversify employment opportunities (see Wallace and 
Thompson 1993; Hall 2007; Hall 2012). As will be discussed in subsequent 
sections, this relocation also involved a number of government offi  ces 
related to northern development and mining.

The Development of the Mining Supply and Services Cluster
As noted earlier, the fi rst subsystem of actors in the regional innovation 
system is the cluster of fi rms. The mining supply and services cluster in 
Sudbury was offi  cially recognized in the early 2000s by local economic 
development offi  cials and through the research of an economist at 
Laurentian University (Robinson 2005). As Robinson (2005) details, up 
until that point the possible existence of this cluster was overlooked by 
local and senior decision makers, for a number of reasons including 
limited data and a focus on diversifi cation eff orts away from the 
mining sector. However, in 2002 the city’s economic development offi  cer 
highlighted the presence of two to three hundred fi rms in Sudbury and 
North Bay that were supplying the mining sector. Subsequent research by 
Robinson at the Institute for Northern Ontario Research and Development 
also highlighted the existence of this cluster of fi rms. Robinson and 
several other mining experts at Laurentian University were then engaged 
in developing the city’s economic development strategy, and ultimately 
the mining supply and services cluster became a key engine of economic 
growth for Sudbury (for a full account see Robinson 2005).

The roots of the cluster, however, started much earlier. During the late 
1970s, the major mining companies started downsizing and outsourcing 
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services and production due to a number of external economic forces (e.g., 
increased international competition), labour disputes, and new production 
technologies. By 1981, the major mining companies had cut approximately 
10,000 jobs (Hall 2016; Buse 1993). One positive result of this release of 
labour was that a number of these unemployed miners, armed with tacit 
knowledge of the major mining companies, created small and medium-
sized enterprises (SMEs) to serve the local mining industry (Robinson 
2005; Hall and Donald 2009). There are now 13,500 people working in 
over 300 mining supply and services companies, which together have 
generated nearly $4 billion in sales in Sudbury (Northern Ontario Business 
2016). Their major value creation capabilities include mining engineering 
and mine management; mining equipment manufacturing; customization 
of wheeled, tracked, and fl anged vehicles; equipment repair and rebuilds; 
and support (Dyletech Logistics 2010).

Regional Support Institutions 
Another key subsystem of the regional innovation system is the presence 
of regional support institutions and infrastructure. Local stakeholders 
often refer to Sudbury as the “Silicon Valley of hard-rock mining” due 
to the over 400 people who work in mining research and education at 
Laurentian University, Cambrian College, and College Boreal, and the 
250 people who are employed in government ministries with a focus on 
mining like the Ministry of Northern Development and Mines and the 
Ontario Geological Survey (Northern Ontario Business 2016). The region 
is also internationally renowned for its mine rescue training and expertise. 
As described earlier, Doloreux and Dionne (2008, 261) outline three 
specifi c elements that provide a useful framework to explore the mining 
innovation system in Sudbury.

(1) Organizations that promote technology diff usion or generate new 
entrepreneurial and innovative activities. The Northern Centre for Advanced 
Technology or NORCAT was established in 1995 at Cambrian College 
after the founders, Darryl Lake (Cambrian College dean of health, science, 
trades, and technology) and Glen Crombie (Cambrian College president), 
travelled to Finland to learn about the experiences of government-
funded production development and innovation centres. Building on this 
knowledge, they hoped a technology centre would help stem youth out-
migration and assist SMEs in the Sudbury mining sector (Hall and Donald 
2009). NORCAT now focuses on three priorities: serving as a regional 
innovation centre as part of the Ontario Network of Entrepreneurs; 
developing and providing world-class programs, services, and resources 
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to enhance safety and production in the workplace; and operating a 
vibrant innovation hub. This is accomplished through their innovation 
mill, which supports and mentors entrepreneurs and SMEs, and through 
various training programs that are developed and delivered by NORCAT 
(NORCAT 2016).

(2) Post-secondary institutions, research organizations, business associations, 
and other organizations that provide training as well as technical and scientifi c 
knowledge. There are a number of mining-related education and training 
programs in Sudbury that contribute to the mining innovation system. 
These includes the Bharti School of Engineering, the Goodman School of 
Mines, and the Earth Sciences faculty at Laurentian University; Cambrian 
College and College Boreal off er a mining engineering technician and 
technology program, along with other mining-related trades degrees 
(DeStefano 2015). A number of mining innovation research institutions 
have also emerged to build on this education and training capacity. For 
example, the Centre for Excellence in Mining Innovation was created in 
2007 at Laurentian University to introduce new practices, procedures, 
techniques, technologies, and knowledge to improve the performance 
and safety of the mining industry. They are currently focused on fi ve 
key areas: FINDMINE, which is focused on improving exploration 
activities; DEEPMINE, which is centred on reducing the risks of deep 
mining; VALUEMINE, which examines integrated mine engineering; 
SUSTAINMINE, which is focused on innovation in environmental 
performance and social impacts; and BIZMINE, which looks at the 
business side of the mining industry (CEMI 2016).

Other research institutions include the Mineral Exploration Research 
Centre (MERC), the Centre for Research in Occupational Safety and 
Health, the Vale Living with Lakes Centre, and the Mining Innovation 
Rehabilitation and Applied Research Corporation (MIRARCO). MERC, 
for example, was created in 1997 to provide research, education, and 
training on Precambrian ore systems, while MIRARCO was established in 
1998 with a mission to develop the people and tools to design and manage 
the underground mines of the future (Hall and Donald 2009). MIRARCO 
is now focused on fi ve research domains including geohazard assessment 
and risk mitigation; mining safety research and risk management; 
ventilation and production optimization; energy, renewables, and carbon 
management; and climate adaptation and sustainable communities 
(MIRARCO 2016). In addition to these mining innovation research 
institutions, the Sudbury Area Mining Supply and Service Association 
(SAMSSA) works to promote and maximize the opportunities of SMEs 
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in the region, across Canada, and internationally (SAMSSA 2016). Many 
of these mining innovation support institutions also interact to exchange 
knowledge, form partnerships, and lobby for the sector (Leeson 2016).

(3) Regional authorities that support regional development. As noted 
earlier, in an eff ort to diversify the economy a number of federal and 
provincial government administrative functions were transferred to 
Sudbury. One of the most signifi cant initiatives was the 1986 Northern 
Ontario Relocation Program (NORP), which was a provincial government 
plan to transfer 1,600 public servants to the region as a tool to help off set 
employment losses in the mining, forestry, and steel industries (Savoie 
1992; Weller 1997; Contenta 1986). The headquarters of the Ministry of 
Northern Development and Mines, the mining health and safety branch 
of the Ministry of Labour, and the Ontario Geological Survey were also 
later moved to Sudbury. By transferring these provincial mining-related 
research functions to Sudbury, the government was trying to build on the 
city’s mining expertise and establish it as a ”centre of mining excellence” 
(Sudol 2004). One local stakeholder described it as “the most successful 
regional development strategy in Northern Ontario over the last 50 years” 
(Key Informant in Hall and Donald 2009).

There are also government regional development agencies like the 
Northern Ontario Heritage Fund Corporation (Ontario Government) 
and FedNor (Government of Canada) that provide funding for 
entrepreneurship, innovation, and research and development (NOHFC 
2016; FedNor 2016). Entrepreneurs across Northern Ontario describe 
these agencies as “a lifeline” for levelling the playing fi eld in terms of 
access to capital (Hall and Donald 2009). The provincial government also 
shows its support through other initiatives. For example, the Minister of 
Northern Development and Mines recently hosted a Mining Innovation 
Summit in Sudbury to discuss emerging trends in the mining sector with 
key stakeholders (Gravelle 2016). At the local level, mining innovation is a 
cornerstone of the economic development strategy for the City of Greater 
Sudbury (City of Greater Sudbury Community Development Corporation 
2015), and a recent branding strategy is marketing the city as Canada’s 
“Resourceful City,” building on Sudbury’s rich mining history and 
perseverance. 
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Refl ecting on Innovation in Northern Canada

The Sudbury case off ers a number of important insights for 
understanding the dynamics of innovation in northern Canada, 
including the importance of critical mass and relative location, building 
on competitive advantages, and government intervention. To begin with, 
as the largest community in the Canadian North, Sudbury off ers the 
natural amenities often associated with the North (e.g., space, access to 
lakes and forests), but it is also a regional service centre with a population 
of 165,000 people. Lepawsky et al. (2010) use the term “metropolis on the 
margin” to describe places like Sudbury that are peripheral in terms of 
location and perhaps political decision making, but off er urban amenities 
and the critical mass for economic development. Related to this is its 
relative location. While Sudbury is considered “northern” in the Ontario 
provincial context, its location is quite south when compared to the rest 
of northern Canada. It also benefi ts from infrastructure connections 
(e.g., road, rail, and air) to international hubs like Toronto that are 
comparatively cheaper. In contrast, geographic isolation is a reality for 
many communities in northern Canada, with often limited infrastructure 
and extremely costly transportation options.   

Another important component of the Sudbury case is the untraded 
interdependencies or place-based assets related to its long industrial 
history tied to the mineral sector. As noted earlier, mining has been a 
signifi cant economic driver in Sudbury for over 120 years. While the major 
mining companies provide fewer direct employment opportunities, they 
are still in operation and they also provide the major market for many of 
the mining supply and services companies (Dyletech 2010). The longevity 
of the mining sector and the presence of these anchor fi rms, therefore, 
provides more certainty for entrepreneurial ventures. In addition, there 
is a deep understanding or tacit knowledge of the industry, which spans 
across multiple generations in some families (Hall 2016). On the other 
hand, many smaller resource communities across northern Canada have 
experienced downsizing or the closure of their major industries. In these 
instances, many workers have chosen to relocate or commute for new 
employment opportunities due to the economic uncertainty and limited 
employment opportunities (Ryser et al. 2016). In many Indigenous 
communities in northern Canada, there is also a diff erent history and focus 
tied to more formal entrepreneurship and economic development (see 
Walker 2009; BNCE 2016), and this requires more research to understand 
the dynamics of innovation in such communities.
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The Sudbury case also emphasizes the importance of ”institutional 
thickness” including the high number of institutions related to mining 
innovation. Related to this is the role of public institutions in supporting 
innovation in peripheral regions. For example, in their work on La 
Pocatiè re, Quebec, Doloreux and Dionne (2008) discuss the signifi cant 
role public institutions had in encouraging fi rm innovation in this 
rural community. Likewise, Oughton et al. (2002: 98) argue that there 
is a comparatively greater need for public spending on innovation in 
so-called lagging regions. As highlighted in the Sudbury case study, 
government investment, and the relocation of government administration 
functions along with public research institutes, have been instrumental in 
supporting the mining innovation system. While institutional thickness 
has historically been weaker across northern Canada, this is changing. 
There are three colleges in the territorial North and a much larger number 
of colleges, research institutes, and universities in the provincial Norths. 
A number of innovation centres are also emerging including the Cold 
Climate Innovation Centre and the Centre for Northern Innovation in 
Mining at Yukon College. In addition, the federal government created 
the Canadian Northern Economic Development Agency (CanNor) for 
the Territorial North. These public institutions are playing a stronger role 
in supporting and facilitating new research and economic development 
on pressing northern challenges. However, policy makers also need to 
be aware of what Oughton et al. (2002, 98) term the “regional innovation 
paradox” or “the comparatively greater need to spend on innovation in 
lagging regions and their relatively lower capacity to absorb public funds 
earmarked for the promotion of innovation and to invest in innovation 
related activities.” Essentially, there is a disconnect between the supply of 
innovation support, including funding, and the demand for these supports. 
To confront this paradox, absorptive capacity needs to be increased, along 
with stronger interaction between regional support infrastructure and 
fi rms to identify areas of demand.

Sudbury is also challenged by the ”resource-bank approach to 
development” where very litt le of the resource wealth that is extracted in 
the region is reinvested back, especially for advancing the mining sector in 
terms of value-added production. In addition, much of the innovation and 
research in the mining supply and services sector in Sudbury is “focussed 
on backward linkages, which are there to facilitate the extraction not 
necessarily to facilitate value-added” (Key Informant in Hall 2012). This 
fuels the Innis argument of the staples trap or a “rip-it-out-and-ship-it-
out” mentality that is pervasive across Canada. Richard Hawkins (2012), 
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in a report exploring innovation from a uniquely Canadian perspective, 
argues that by exporting unprocessed or semi-processed products like 
minerals, we are also exporting most of the opportunities to innovate, 
opportunities for sustainable employment, and opportunities for business 
spinoff s. Equally concerning from a fi rm-level perspective in the mining 
supply and services cluster, is the home market sales concentration and 
dependency on one or two customers (Dyletech 2010). `This is in contrast 
to the importance of “global pipelines and local buzz” (Bathelt et al. 2004), 
which is often stressed in the innovation literature—or the importance of 
fi rm-level external linkages beyond the region as well as local interactions 
that promote the exchange of knowledge. As a result, Sudbury is still 
prone to the eff ects of the boom and bust nature of the resource economy, 
which impacts demographic growth, economic diversifi cation, and overall 
community sustainability. 

Discussion and Conclusions 

Regions across northern Canada face a number of geographic, social, and 
economic challenges that can hinder entrepreneurship, innovation, and 
ultimately economic development. Geographic remoteness and isolation, 
small and often sparsely populated regions, and development approaches 
that do litt le to facilitate the reinvestment of resource wealth into regional 
development are especially problematic. However, examples like the 
mining innovation system in Greater Sudbury highlight the importance 
of innovation support institutions, government intervention, and building 
on competitive advantages. 

Across northern Canada, there are a number of positive trends 
on the horizon that could be harnessed to enhance development and 
innovation on pressing challenges. These include the political and 
economic empowerment of Indigenous peoples in northern communities. 
Resource benefi t agreements, for example, are securing greater benefi ts, 
while the growth of Indigenous economic development corporations are 
supporting entrepreneurs and business development. There are potential 
opportunities here to partner on initiatives that could adapt science and 
technology for the North, but also grow the regional innovation system 
across northern Canada. As described by Hall, Leader, and Coates (2017), 
more research is needed to identify examples of innovation and the 
relationship between industry, research institutes, universities, colleges, 
and government agencies in promoting scientifi c and technological 
innovations in northern regions.
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To fully realize the innovation potential across northern Canada, 
senior levels of government need to be more strategic, especially with 
regard to resource development. As Markey et al. (2012) argue, we 
need development approaches that focus on investing in northern 
communities versus approaches that simply view them as sites of 
resource extraction. One idea in Northern Ontario that has been 
advocated by local stakeholders for years is to take a portion of the 
royalties made from resource extraction and reinvest them back into 
research and development at northern universities and colleges (Hall 
2012). This approach is being used in other regions across the country, 
like in Newfoundland and Labrador where regulations set by the federal-
provincial off shore petroleum board require oil and gas producers to 
spend a certain percentage of their revenues on research and development 
(R&D) as well as on education and training in that province (Greenwood 
and Hall 2016).

Some regions across northern Canada could also benefi t from having 
an innovation strategy much like the smart specialization approach 
that has captured the att ention of policy makers across Europe and the 
United Kingdom (see Healy, 2017). While some aspects of the smart 
specialization approach might be unatt ainable in the Canadian context, 
the process is worthy of more att ention. At the very least, having strategic 
economic development plans could help local stakeholders identify 
priorities for research and public investment. As noted earlier, simply 
having more public spending on innovation in peripheral regions is not 
enough without an increase in the absorptive capacity of these regions to 
harness this support. Having a plan is one tool that can increase capacity 
and facilitate stronger interaction between innovation stakeholders.
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Notes
1. This is an exploratory case study on the development of the innovation 

system and the subsystems of actors. More up-to-date empirical research 
is needed on how collaboration occurs between these actors and to what 
extent, as well as the knowledge spillovers leading to new opportunities in 
other sectors.  

2. While the formal name is Greater Sudbury, the city is commonly referred 
to as Sudbury.

3. This includes primary data from interviews with mining innovation 
support institutions and fi rms from a study exploring Innovation and 
Creativity in Northern Ontario (Hall and Donald 2009; 2012); an extensive 
account of regional economic development in northern Ontario from Stuck 
Between a Rock and a Hard Place: The Politics of Regional Development Initiatives 
in Northern Ontario (Hall 2012); and literature insights on innovation in rural 
and peripheral regions from the Advancing Innovation in Newfoundland and 
Labrador project (Hall and Walsh 2013). The author has also engaged in a 
number of discussion forums and meetings on innovation in Sudbury as 
well as across northern Canada and the Circumpolar North through her 
activities with the University of the Arctic’s Thematic Network on the 
Commercialization of Science and Technology for the North.
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