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Abstract 

In response to recent challenges facing the Southern Ontario automotive industry, including 

disruptive changes in vehicle product technologies, federal and provincial Canadian governments 

have sought to transition the sector’s strategic focus from manufacturing to innovation and new 

product development.  In doing so, they have established numerous innovation programs and 

formulated a supercluster strategy designed to enhance levels of corporate automotive research 

and development (R&D). Consequently, several observers suggest that the Southern Ontario 

automotive industry has embarked on a new developmental path.  

Employing the GPN 2.0 approach, this study evaluates these claims and the efficacy of 

current government policy by examining the regional-level impacts of recent technological 

advancements in the Southern Ontario automotive parts industry.  A 2015 plant-level survey of 

parts producers competitive and innovation strategies and corporate interviews are used to 

investigate the extent to which the sector is adapting current products and processes, at what 

scale automotive innovation occurs and the location factors which attract new automotive 

technology investments. Three primary research findings follow from this analysis. First, 

regulatory, technological and safety concerns are inhibiting industry advancement and supplier 

investment in components for electrical propulsion and CAVs. Second, few auto parts producers 

engage in early-stage innovation or compete based on product differentiation. Third, global parts 

suppliers continue to locate their primary corporate R&D facilities outside of the province. 

Subsequent chapters explore the implications of these findings for economic development 

in Southern Ontario. Corporate interviews reveal that automotive Original Equipment 

Manufacturers (OEMs) and global automotive suppliers shape which early-stage R&D 

investments are made, where associated automotive innovation activities occur, and how new 
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product design and engineering information is transferred within the sector. The overwhelming 

majority of new technology investments are observed to cluster in Michigan and serve to 

reinforce Southern Ontario's interconnection with the Great Lakes automotive region (GLR). 

Due to built-up manufacturing skill and expertise in the province, many parts suppliers continue 

to transfer product specification information both to their own plants in Ontario and those of 

their lower-tier suppliers. The concluding chapter identifies three pillars upon which the 

resiliency of Canadian automotive parts manufacturing can be secured.  
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Chapter 1 

Introduction 

On November 26, 2018, General Motors (GM) announced that as part of a broader 

corporate restructuring involving several of its North American facilities it would be 

closing its Oshawa assembly plant by the end of 2019. GM’s statement noted both the 

reduced consumer demand for the vehicles currently built in several of its plants and 

emphasized the need to reposition itself as a manufacturer of electric vehicles (EVs) and 

connected and autonomous vehicle (CAV) technologies (Fife and Atkins, 2018).  

 Following this news, several analysts expressed the need for the Southern Ontario 

automobile industry to more aggressively adapt and invest in the development of new 

automotive technologies such as: (1) vehicle lightweighting achieved through the use of 

new materials and the electrification of formerly mechanical componentry; (2) new 

propulsion systems such as battery electric and fuel cell technologies and improved 

internal combustion engines (ICEs); and, (3) CAV driving technologies (Katz-Rosene, 

2018; Bostelaar, 2018; Rubin, 2019).  

Previously, the Canadian Automotive Partnership Council (CAPC) also had 

argued that innovation in new vehicle technologies is essential to secure the future of the 

automotive sector in Canada, and called for targeted investments in education, research & 

development (R&D) and innovation support measures (CAPC, 2016a). Advocates of this 

policy approach contend that the competitive landscape in the North American 

automotive industry has shifted as wage concessions made since 2000, and especially 

during the 2008-09 restructuring of the Detroit Three (D3), significantly reduced the 



 

2 

 

labour cost advantage previously enjoyed by Canada in comparison to the Midwestern 

United States. Further impeding competitiveness in the Canadian automotive industry are 

issues such as hydro costs, labour relations regulations and concerns over carbon taxation 

(CAPC, 2016a; Tanguay, 2018).  

Broadly in agreement with organizations such as CAPC, Canadian governments 

have developed policies and programs designed to strategically reposition the industry 

and set it on a high-road economic pathway.1 In 2012, the Canadian federal government 

harmonized existing light-vehicle fuel efficiency regulations with the United States 

(Government of Canada, 2018). As part of its innovation agenda, the Trudeau Liberal 

government developed the Strategic Innovation Fund (SIF) designed to assist firms with 

the R&D required for the development of new automotive products. Similarly, at the 

provincial level, programs such as the Southwestern Ontario Development Fund 

(SWODF), the Jobs and Prosperity Fund (JPF) and the Automotive Supplier 

Competitiveness Improvement Program (ASCIP) provide firms with assistance for the 

development of new automotive technologies and new production processes.  A network 

of public research institutes further supports innovation in the Southern Ontario 

automotive sector including the McMaster Automotive Research Centre (MARC), the 

Automotive Research Centre at the University of Waterloo (WatCAR) and the University 

of Ontario Institute of Technology's General Motors of Canada Automotive Centre of 

                                                      
1 Following the current economic development literature, a high road pathway is a development strategy 
premised on increased private and public R&D intensity, highly skilled labour and the establishment of 
expertise in emerging technologies and market niches (Pike, Rodriguez-Pose and Tomaney, 2007; Hanley 
and Douglas, 2014). 
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Excellence.2 In 2017, the Trudeau government announced enhancements to these 

supports through the development of an industry-led super cluster specializing in 

advanced manufacturing and support for early-stage corporate innovation.3 

Critics question the long-run benefits of this type of innovation focused policy for 

the future competitiveness of automobile manufacturing in Southern Ontario (Mordue 

and Sweeney, forthcoming; Holmes, Rutherford, Carey, forthcoming). They argue that 

policymakers underestimate the structural constraints influencing the innovation and 

R&D investment strategies of global automotive multinational corporations (MNCs) 

which remain more global than national in orientation, and the complex calculus of 

factors which influence where firms decide to design, make or buy critical components. 

The economic geography literature supports this position stressing that a wide range of 

factors not immediately reducible to supportive public policy shape where firms choose 

to make these investments (Rubenstein, 1992; Sturgeon, Van Biesebroeck, Memedovic 

and Gereffi, 2008; Bailey, de Ruyter, Michie and Tyler, 2010; Klier and Rubenstein, 

2011, 2013; Rutherford and Holmes, 2014; Dicken, 2015). Additional research shows 

that the nature of the Southern Ontario automotive industry’s past integration into the 

Great Lakes Region (GLR) - Michigan, Ohio, Indiana, Illinois, Wisconsin and Ontario - 

inhibits policymakers’ ability to attract and retain corporate R&D investments in the 

province (Holmes, 1996; Anastakis, 2005; Rutherford and Holmes, 2008, 2014; Holmes 

et al., forthcoming). 

                                                      
2 Additional institutes supporting automotive R&D include the Fraunhofer Project Centre at Western 
University, the University of Windsor - Chrysler Canada Automotive Research and Development Centre 
(ARDC), and until 2016, Auto21.  
 
3 Currently administered by Next Generation Manufacturing (NGen) Canada. 



 

4 

 

In the context of these recent debates, this study examines the regional-level 

implications of recent technological changes in the Southern Ontario automobile industry 

through the investigation of four primary questions:  

1) To what extent are parts producers adapting their current products and processes 

in response to recent industry trends?  

2) What competitive and innovation strategies are parts firms employing to retain or 

enhance their position within automotive GPNs?  

3) At what scale does new product development occur within the sector, and what 

issues does this raise for subsequent rounds of economic development in the 

province? And, 

4) How effective are current Canadian advanced manufacturing policies and 

programs designed to support the automotive parts industry? 

The primary data informing my analysis are drawn from a survey of 107 automotive parts 

manufacturing plants and 31 semi-structured interviews with firm executives and other 

industry experts.  To interpret my results, I adopt the GPN 2.0 framework, which 

examines regionally-embedded firm strategies and how their overall trajectories impact 

regional development and change. 

This research is especially pertinent and timely given the immense importance of 

automobile production and employment for the Canadian economy. Despite suffering 

setbacks through the early 2000s, the automobile industry remains one of the largest and 

politically important manufacturing sectors in Canada (Sturgeon, Van Biesebroeck and 

Gereffi, 2009; Stanford, 2010; Sweeney and Mordue, 2017; Yates and Holmes, 2019).  In 

2017, the industry was Canada’s second largest manufacturing sector by revenues; its 



 

5 

 

second largest exported goods sector and largest import sector; and, contributed an 

estimated $20 billion to the broader Canadian economy (CVMA, 2017; Sweeney, 2017). 

Politically, the industry derives added strategic importance from the employment it 

contributes to the Canadian economy; estimated at 117,000 jobs in vehicle assembly and 

parts sector manufacturing and over 273,000 indirect jobs in supporting industries in 

2017 (CVMA, 2017; Sweeney, 2017). For these reasons, it is crucial that we gain insight 

into the impacts of recent disruptive changes in automobile technologies on firm 

competitiveness in the Southern Ontario automotive sector. Subsequent chapters do so by 

examining corporate innovation and competitive strategies to uncover how automotive 

parts firms engage in new product development activities, where they make their related 

investments and the implications these decisions raise for the resiliency of manufacturing 

in the province. 

Further to the examination of these provincial-level dynamics, this study 

contributes to the economic geography literature in three important respects. First, we 

engage with recent debates concerning the influence of MNCs in Global Production 

Networks (GPNs) and examine why these corporate actors invest their early-stage R&D 

functions in select regional economies. In doing so, we critically evaluate two influential 

geographical approaches for examining regional development and industrial 

restructuring: new regionalism and the GPN approach. These two approaches highlight 

different causal factors and actors influencing regional change such as the state, 

governance dynamics and cultural traits, the strategies of MNCs, and pre-existing 

patterns of uneven development. Notably, new regionalism recognizes the critical role 

that supportive public policy and less tangible local governance norms play in the 
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development of new firms and industries (Storper, 1997; Morgan and Cooke, 1998; 

Malmberg and Maskell, 2002; Wolfe and Gertler, 2004). By contrast, the GPN approach 

extends insights derived from Geographical Political Economy (GPE) to examine 

development as a process of strategic coupling of place-based regional assets and the 

strategic decisions of MNCs in GPNs (Coe, Hess, Yeung, Dicken and Henderson, 2004; 

Coe and Yeung, 2015). In later chapters, we show that this latter body of research is 

especially relevant for explaining why the Southern Ontario automotive industry 

experiences challenges attracting and retaining MNC formal R&D investments.  

The second contribution to the economic geography literature comes through the 

identification of the location factors influencing development in the global automobile 

industry. Due to their considerable size and financial power, the OEMs and large 

automotive parts firms have the geographical reach to locate their R&D assets in their 

most desired regions. For the Southern Ontario automotive industry, and government 

officials attempting to reposition the sector strategically, this presents a challenge given 

the local industry’s historical status as a branch-plant manufacturer within the broader 

North American automotive industry and GLR (Holmes, 1983, 1988; Anastakis, 2005).   

Instead, this study finds that due to the concentration of OEM headquarters in the state, 

Michigan remains the primary command and control center for the cross-border Great 

Lakes automotive region and continues to receive an overwhelmingly large share of 

automotive MNC R&D investments. 

Lastly, this study engages with recent debates concerning regional innovation 

policy and the government supports necessary to ensure manufacturing resiliency 

(Malecki, 1997, 2004, 2007; Christopherson and Clark, 2007; Clark, 2014). Based upon 
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the research findings, it argues for a repositioning of existing Canadian automotive policy 

from one that concentrates primarily on fostering early-stage corporate R&D in the sector 

to one that aids firm adjustment to new product technologies developed outside of the 

province.  The concluding chapter identifies three pillars upon which such policies should 

rest. 

The dissertation is organized into six remaining chapters. Chapter 2 reviews the 

recent economic geography literature examining the causes and consequences of 

industrial restructuring and regional change.  It compares the literature on new 

regionalism to the GPN approach and argues for the benefits of the latter. Chapter 3 

provides an overview of the development of the Canadian automotive industry and 

independent parts sector and discusses recent state strategies designed to reposition the 

Southern Ontario automotive industry as an innovation hub. Chapter 4 formally sets out 

the research questions and describes the research design and methodology.  Chapter 5 

examines the extent to which automotive parts plants and firms in Ontario are developing 

new product technologies, describes their main innovation strategies and analyzes how 

innovation and new product development is conducted within the local industry. Chapter 

6 analyzes the innovation and new product development strategies of large MNC parts 

firms, including where they locate their formal R&D activities and the implications of 

this for development in Southern Ontario and the broader Great Lakes region. Finally, in 

light of the reported research findings, chapter 7 provides a critique of current Canadian 

automotive policy and proposes alternative measures for enhancing resiliency in the 

sector. 
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Chapter 2 

Literature Review 

Subsequent chapters examine the regional-level impacts of innovation-induced 

restructuring in the Southern Ontario automotive industry. Conceptually, the analysis 

draws from the restructuring approach in economic geography. The latter advances 

heterodox economic theory to examine the causal mechanisms and contingent outcomes 

of capitalist firm restructuring in regional economies (Lovering, 1989; Schoenberger, 

2002; Peck, 2012). Emerging from the pioneering work of Doreen Massey (1979; 1984), 

it seeks a synthesis between theory, methodology and policy to address the causes and 

consequences of uneven geographical development. 

 This chapter traces the development of the restructuring approach in economic 

geography from Massey’s spatial divisions of labour (SDOL) approach through to its 

recent advancement in the Global Production Networks (GPN) framework. It begins with 

an overview of Massey’s critique of neoclassical industrial location theory, followed by 

an explanation of her SDOL framework and identification of how geographers advanced 

the restructuring approach. This leads to a critical evaluation of two more recent 

approaches in economic geography: new regionalism4 and the GPN approach. I argue 

that the new regionalist literature overstates the role and power of regional policy to 

influence restructuring processes within their borders and that the GPN approach offers a 

                                                      
4 First coined by Lovering (1999), new regionalism refers to research examining the institutional 
underpinnings of regional development and change. Much of this research focusses on developmental 
dynamics within industrial districts comprised of Small and Medium Enterprises (SMEs), high levels of 
industrial innovation, flexible and skilled local labour markets and supportive local governments.  
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sounder meso-level framework for understanding regional economic change in globally-

integrated industries. In the final section, I discuss recent enhancements to the GPN 

approach and its applications to the study of innovation and technological change.  

2.1 The Restructuring Approach 

The restructuring approach developed out of several critical investigations of de-

industrialization in the UK in the 1970s and 1980s (Massey, 1974, 1979, 1984; Massey 

and Meegan, 1982).  Throughout this period, geographers critiqued neoclassical 

industrial location theory and drew upon heterodox economic approaches to explain both 

why and how some regions flourish while others decline. For geographers such as Doreen 

Massey, this entailed a turn to Marxist political economy (Massey, 1974, 1979, 1984). In 

her critique, Massey (1974) argued that Weberian-derived approaches, which understood 

firm location decisions as a by-product of location factors, lacked realism and failed to 

account for why select regions in the UK were experiencing significant job losses while 

others were not. To explain this “regional problem,” she instead advanced the notion of 

uneven development to provide an alternative account of industrial restructuring and 

regional change (Massey, 1979). 

Further elucidated in her SDOL framework, Massey (1984) proposed that 

industrial restructuring and spatial change were a by-product of shifting social relations 

of production in firms and broader industries. She argued that due to changing 

competitive dynamics in the broader economy, such as the advent of new information and 

communication technologies (ICT), firms were altering their locational and competitive 

strategies. To Massey, this entailed the advancement of a new spatial division of labour 

as vertically integrated, and nationally organized industries increasingly were replaced by 
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an international division of labour and an intra-industry division of conception (R&D) 

and execution (manufacturing) functions.  

In her account, Massey (1979, 1984) understood industrial restructuring and 

locational change in relational and evolutionary terms. In the context of the development 

of a new spatial division of labour, she emphasized the ability of firm actors to 

decompose the production process and match the skill requirements associated with each 

production stage to geographically differentiated local labour markets. Pre-existing 

unevenness in place-based labour skill assets and past rounds of development conditioned 

and shaped firms’ investment strategies.  Regions thus assumed distinct functions in the 

broader geography of production as a “complex result of the combination of their 

succession of roles within the series of wider, national and international, spatial divisions 

of labour” (Massey, 1979: 235). This led to path-dependent forms of regional economic 

development as specific labour skills, technological and firm assets layer in space over 

time. 

Further to her conceptual arguments, Massey framed her restructuring account 

within the critical realist philosophical tradition (Bhaskar, 1975; Sayer, 1984; Massey, 

1984). Although a new spatial division of labour had distinct regional-level effects, she 

argued that their character in existing regions was contingent on pre-existing 

“background factors” such as the militancy of organized labour and the structure of class 

relations. For Massey and other critical realists, this necessitated detailed case studies of 

how more general restructuring processes worked out at the locality-level (Morgan and 

Sayer, 1988). It also called for the adoption of mixed methods research designs 
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incorporating both extensive and intensive research methods (Sayer, 1984; Massey, 

1984).5 

Building on Massey’s initial conceptual and methodological positions, the 

restructuring approach that emerged in the 1980s was adopted by numerous researchers 

(Lovering, 1989; Schoenberger, 2002; Peck, 2012). Examples include Massey and 

Meegan’s (1982) the Anatomy of Job Loss: The How, Why and Where of Employment 

Decline in which they examined the root causes of industrial restructuring and uneven job 

loss patterns in the UK. Based on their statistical analysis of 58 British industries, they 

identified three generic industrial restructuring processes - rationalization, intensification 

and technological change - and found that regional job loss patterns varied by the 

dominant type of restructuring occurring within each region. Regions with industries 

undergoing rationalization and intensification, they found, experienced more severe job 

losses than sectors primarily undergoing technological change.6  

 The major and influential Changing Urban and Regional Systems (CURS) 

research program in the U.K. focused on the regional-level factors influencing industrial 

restructuring. Coordinated by Cooke (1989), the localities studies analyzed change in 

British cities and regions and sought to explain why some were successful in avoiding the 

type of job loss earlier characterized by Massey and Meegan. Studies emphasized the 

                                                      
5 Extensive research methods include surveys and numerical analysis utilizing descriptive and inferential 
statistics to identify observed general patterns in large data sets, whereas intensive methods involve the use 
of interviews and qualitative techniques to deduce the causal mechanisms generating those patterns. Sayer 
(1984) distinguishes between these two approaches as those which seek breadth and depth. Despite these 
differences, Sayer views them as broadly commensurable and advocates for mixed methods research 
designs. 
 
6 In making these assertions regarding the relationship between type of restructuring and degree of job loss, 
Massey and Meegan (1982) cautioned that their findings should not be interpreted as a law of industrial 
restructuring. 
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influence of local politics and regional development agencies in repositioning localities 

within broader spatial divisions of labour (Cooke, 1989; Harloe, Pickvance and Urry, 

1990). Researchers argued that prosperous regions were those that displayed increased 

levels of “local proactivity” or social capital (Cooke, 1989, 2009).  

Though highly influential in economic geography and regional studies, the 

restructuring approach attracted several prominent detractors in the late 1980s. In the so-

called locality debates, David Harvey and Neil Smith critiqued what they identified to be 

creeping empiricism in the broader project and cautioned against a return to thick 

descriptions of regional economic development and change characteristic of research 

conducted in the 1930s (Smith,1987; Harvey, 1987). Proponents of the project responded 

by arguing that initiatives such as the CURS program represented an attempt to develop a 

more grounded approach to understanding processes of industrial restructuring and 

locational change than those promoted by its critics (Cooke, 1989; Massey, 1991; Sayer 

1991). In the end, however, the project took on a new form as many of its chief advocates 

turned to alternative meso-level theories to explain regional change (Schoenberger, 

2002).7 

2.2 New Regionalism 

Following Massey’s restructuring approach, economic geographers developed two 

competing conceptual frameworks to examine industrial restructuring and regional 

                                                      
7 In her review of this literature, Schoenberger (2002) argues that economic geography’s faddism stems 
from its inability to develop a hard theory of regional change.  The significant complexity and diverse 
drivers that influence industrial restructuring and locational change, place strong limitations on theory’s 
explanatory potential. Within the discipline, this has led to the development of numerous meso-level 
theories, or approaches, that seek to explain the broad causes and consequences of development.  
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change. The first - new regionalism - arose from research into the regional impacts of 

flexible specialization in the 1980s and 1990s (Lovering, 1999).  Inspired by Piore and 

Sabel’s (1984) The Second Industrial Divide: Possibilities for Prosperity and other neo-

Schumpeterian accounts of industrial restructuring, much of this research initially sought 

to understand why some regions grew while others declined in an economy increasingly 

defined by the vertical disintegration of production, shifting firm and industrial location 

patterns and corresponding changes in firm strategies. In particular, it developed from 

one variant of this research which examined innovation-led, or high-road, development 

dynamics in so-called “new” industrial districts or agglomerations (Markusen, 1987; 

Walker and Storper, 1989; Saxenian, 1994; Storper and Scott, 1995; Cooke, Uranga and 

Extebarria, 1999).  The latter were regions defined by high levels of small and medium 

enterprise (SME) formation, local labour market flexibility, and the importance of 

associational or trust-based governance norms between firms in the local economy. 

         Early new regionalist research also drew conceptual insights from institutional 

economics which understands economic behaviour as instituted and regulated through 

place-based institutions, conventions and norms (Cumbers, Mackinnon & McMaster, 

2003; Hodgson, 2006). Within economic geography, an early and influential 

institutionalist account of regional development was advanced by Storper (1997) using 

his concept of untraded interdependencies. He argued that due to the vertical 

disintegration of production and changing firm strategies, the region had emerged as a 

central locus for contemporary economic development. To compete in the changing 

economy, he argued, the business strategies of some firms relied more heavily on 

locality-based untraded interdependencies such as conventions built on trust. For Storper, 
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the existence of these conventions in some regions encouraged firms to strategically 

locate their operations within their borders.  Such learning regions, he found, provided 

“the key supply architecture for (firm) learning and innovation” (Storper, 1997: 45).  

 The industrial clusters, learning regions, and regional innovation systems (RISs) 

literature expanded on Storper’s concept of untraded interdependencies to recognize 

additional institutional drivers of firm-based innovation and high-road economic growth 

(Cooke, 1992; Cooke and Morgan, 1998; Malmberg and Maskell, 2002; Bathelt and 

Boggs, 2003; Wolfe and Gertler, 2004). RIS researchers argue that regionally-based 

institutional assets - such as research-intensive universities and informal governance 

norms - offer firms a strategic and business advantage over firms located elsewhere 

(Cooke et al., 1999; Cooke, 2001; Asheim and Isaksen, 2002; Asheim and Coenen, 

2005). In their overview of the clusters literature, Wolfe and Gertler (2004) likewise 

outline several factors that underlie the development of prosperous regions such as a 

skilled and diverse labour force; corporate and government leadership, and a well-

functioning learning ecosystem comprised of universities and government research labs.  

Further to the influence of regional institutions, several researchers identify the 

importance of non-local connections and actors (Bathelt, Malmberg and Maskell, 2004; 

Sturgeon, 2003). Bathelt et al. (2004) argue that some multinational corporations (MNCs) 

serve as “global pipelines” connecting local clusters through global-local knowledge 

exchange. They contend that while tacit knowledge creation, diffusion, and consumption 

remain localized in clusters, corporate knowledge pipelines serve as channels through 

which codified knowledge is systematized and transferred. In terms of regional 
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development, they assert this is important because it connects more peripheral regions to 

significant centers of innovation.  

New regionalist research came to play a central role in shaping regional 

development policy (Martin and Sunley, 2003; Christopherson and Clark, 2010; Clark, 

2014). It suggested that officials should develop a regional learning environment, or 

centers of new product development, through the enhancement of institutions that assist 

collaborative firm innovation (Malecki, 2007; Clark, 2014). Such efforts include policies 

to support government research labs, universities and colleges and enhance local labour 

market skills.  For instance, the 2010 OECD white paper on cluster policy promoted: (1) 

the engagement of cluster actors and benchmarking their performance; (2) the 

advancement of business linkages and knowledge sharing within the cluster; and, (3) 

measures to secure firm learning and the commercialization of local R&D through the 

establishment of joint projects among firms, universities and research institutes (Figure 

2.1).  
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Figure 2-1: OECD cluster policy goals and instruments (Source: OECD, 2010). 

 

Although new regionalism remains influential in both regional development 

theory and practice, its underlying assumptions and policy prescriptions have attracted 

significant criticism (Hudson, 2001; Martin and Sunley, 2003; Christopherson and Clark, 
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2007; Cumbers and Mackinnon, 2013; Clark, 2014). Critics contend that the policies it 

promotes present an ideal type of economic growth predicated on high-skill labour 

markets and high levels of local innovation. They submit that a region’s ability to secure 

these types of investments is also influenced by pre-existing patterns of uneven 

geographical development and the nature of the region’s insertion into broader GPNs. We 

now turn to these critiques and outline an alternative GPN perspective on regional 

change. 

2.3 Global Production Networks (GPNs) 

In contrast to the new regionalist literature, the GPN approach emphasizes the 

constrained agency of regionally embedded firms and governments to influence 

restructuring within their borders, and views regions as nested within production 

networks operating at the national, supra-regional or global scale (Dicken, Kelly, Olds 

and Yeung, 2001; Henderson, Dicken, Hess, Coe and Yeung, 2002; Hess and Coe, 2006; 

Coe and Jordhus-Lier, 2010). This approach emerged from the Manchester School of 

Economic Geography’s critique of the global commodity or value chain (GVC) 

framework for studying economic globalization (Dicken et al., 2001).  The GVC 

framework focussed on the rise of corporate “networks clustered around one commodity 

or product, linking households, enterprises, and states to one another within the world-

economy” (Gereffi and Korzeniewicz, 1994: 2). This led to research studying the 

development and evolution of such chains, how large firms govern their global operations 

and supply chain management strategies, and the implications this raised for national 

development (Gereffi, 1998, 1999).  In their critique of this literature, Dicken et al. 

(2001) praised the ambition of GVC project but argued that, in application, it remained 
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incomplete. They found that much of the GVC research focussed on how large firms 

managed or governed value chains but failed to examine how value chains impacted 

regional development and change. 8 

In recasting the GVC framework, Manchester School geographers proposed a 

GPN approach that examines how the multi-actor networks central to the production, 

distribution and consumption process are embedded in regional economies (Henderson et 

al., 2002; Coe and Yeung, 2002). Bridging new regionalist institutional and relational 

theories with the more horizontal analyses of value chain governance in the GVC 

approach, they offer the concept of strategic coupling to explain how and why specific 

segments of value chains anchor in particular regions, and the set of institutional 

arrangements that limit significant market overhaul (Hess and Coe, 2005; Coe and 

Yeung, 2015). Such institutional arrangements, conventions, and norms are well studied 

and articulated by new regionalist scholars; however, the advancement made by the GPN 

approach is in the inclusion of other actors and scales resulting in a multi-actor and 

networked approach to the analysis of regional economic change (Figure 2.2).  GPN 

theorists recognize a range of factors impacting regional change such as local political 

strategies, firm-level governance relationships, and levels of social, political and 

territorial embeddedness (Coe et al., 2004; Coe and Yeung, 2015). Regional 

                                                      
8 Dicken et al. (2001) and other GPN advocates’ primary critique of Gereffi is that he remains consumed 
with expounding the different governance types in value chains. In his early work, Gereffi (1999) identified 
two ideal chain types: Producer Driven Commodity Chains (PDCCs) and Buyer Driven Commodity Chains 
(BDCCs). PDCCs were characterized by large capital-intensive industries, such as automotive, aircraft, and 
aerospace, wherein lead firms assume a central coordinating function and maintain tight control over 
production systems. BDCCs, in contrast, were typified by large retailers, design firms, and traders that 
assume a coordinating function over other firms in the chain. In Gereffi’s (1999) early writing there is a 
sense that GCCs are converging towards a global ideal type and he notes some convergence towards 
BDCCs as lead firms seek to outsource non-core operations and attempt to capture labour rents in low-
wage regions.  
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governments, it is argued, face a series of dilemmas matching existing place-based 

regional assets, such as labour-skills, pre-existing firm networks and infrastructure, with 

the evolving functional and operational needs of firms in GPNs (Mackinnon, 2011). 

Figure 2-2: Strategic coupling dynamics and actors (Source: Coe and Yeung, 2015). 

 

Further distinguishing itself from new regionalism, the GPN approach considers 

industrial restructuring and locational change to be both a structural and relational 

process (Dicken et al., 2001) and that power is a central analytical category (Rutherford 

and Holmes, 2007; Christopherson and Clark, 2007; Coe and Yeung, 2015).  Influenced 

by the GVC framework, the GPN approach recognizes that large MNCs often exercise 

power over national and regional governments and the ability to select their most desired 

location. Conversely, more captive SMEs, regional governments and institutions and 

organized labour often have less ability to shape competitive strategies to achieve their 
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development goals. In this respect, the GPN approach aligns with Massey’s spatial 

divisions of labour framework (Yeung, 2005). By focussing on firm strategies and their 

trajectories of growth or decline, attention is drawn to the extra-regional dynamics and 

actors influencing regional change. Specifically, GPN proponents focus on how firms 

create and transform value within production networks to understand why some regions 

adapt to changing economic conditions while others face stagnation or outright demise 

(Coe and Yeung, 2015).  

In line with this more holistic view of regional change, researchers adopting the 

GPN approach focus attention on the role and power of non-state actors such as 

organized labour and business organizations in regulating and securing rounds of 

investment (Cumbers, Nativel and Routledge, 2008; Coe and Hess, 2013). Other research 

focusses on MNCs and their ability to utilize scale and pre-existing unevenness in the 

space economy to their advantage (Rutherford and Holmes, 2007; Christopherson and 

Clark, 2007; Coe and Yeung, 2015). This has led researchers to suggest several 

typologies identifying the strategic dilemmas and various forms that strategic coupling 

can assume (Mackinnon, 2011; Coe and Yeung, 2015). In Mackinnon’s (2011) coupling, 

re-coupling, decoupling framework, he proposes the incorporation of the concept of path 

dependency, drawn from evolutionary economic geography (EEG), to better understand 

the strategic dilemmas that regions face in pursuing their development goals in GPNs. 

Emphasizing the influence of pre-existing uneven development, he argues that to avoid 

de-coupling in critical industries, regions must compete for re-investment by adapting 

their regional assets to enable them to re-couple with evolving firm investment strategies. 

Some regions, he suggests, may lack specific assets – such as industrial structure, labour 
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market expertise or research institutions - necessary for re-coupling with segments of 

GPNs, while others may be strategically placed for the clustered type of development 

outlined by the new regionalist literature.  He claims that regions are differentiated 

according to the mode of entry of MNCs into a regional economy, the type of the 

previous coupling, the depth and degree of re-coupling (secure vs. insecure), and their 

possible exposure to de-coupling.  

Building on Mackinnon’s insights, Coe and Yeung (2015) differentiate between 

three ideal types of region-firm strategic couplings - indigenous; functional; and, 

structural – differentiated by the nature of a regionally-embedded firm’s insertion into a 

GPN and the type of production activities they perform (Table 2.1). Indigenous couplings 

correspond to the industrial district or cluster-type of development defined by the 

presence of MNC headquarters, high levels of new SME formation, and new product and 

process development. In contrast, functional couplings - defined by the strategic 

localization of MNCs, the presence of more captive and less powerful SMEs, vertical 

specialization and more cost-based forms of competition - generally occur in semi-

peripheral regions. Finally, structural couplings are those typified by export processing 

zones, less embedded MNCs, and externally owned subcontractors. 
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Table 2-1: Strategic coupling types (Adapted from Mackinnon (2011) and Coe and Yeung 

(2015)). 

 Indigenous coupling Functional coupling Structural coupling 

MNC strategy/ 
governance  

● Technological/ 
innovation strategy 
 
 

● Spatial strategy 
 
 
 
 

● Competitive 
strategy 

 
Institutional/ 
developmental 
dimensions 

● Role of 
institutions  

 
 
 
 

● Nature/Type of 
Regional Assets 

 
 
 
 
 

● Character of 
Coupling 

 
 
 
 

● Region type 
 

 
 
New product and 
process development 
 
Co-location of firms 
for increased face-to-
face contact 
(institutional 
thickness) 
 
Mixed 
 
 
 
 
 
Implicit and explicit 
role (creation of 
associational learning 
environment) 
 
 
Highly specialized 
(corporate and R&D 
headquarters, skilled 
labour pools, high 
technological 
capacity) 
 
Inside-out; regional 
autonomy and control 
 
 
 
Industrial districts, 
RIS, learning region, 
clusters 

 
 
Some new product 
development/primarily 
incremental 
 
Vertical specialization; 
partnership and 
alliances with local 
firms 
 
Mixed 
 
 
 
 
 
Explicit role (policy 
directed upgrading of 
regional assets) 
 
 
 
Deep linkages (branch 
plants and local SMEs, 
skilled labour pools, 
some technological 
capacity) 
 
 
Inside-out or outside-in; 
some regional 
autonomy 
 
 
Old industrial regions 
(OIRs), semi-peripheral 
regions 

 
 
Predominantly 
incremental and 
process oriented 
 
International 
outsourcing and 
subcontracting 
relationships 
 
Primarily cost-based 
 
 
 
 
 
Explicit but limited 
role (limited financial 
capacity) 
 
 
 
Weak linkages (TNC 
subsidiaries, 
externally owned 
contractors, generic 
labour skill assets, 
limited technological 
capacity) 
Outside-in; 
dependency 
 
 
 
Export processing 
zones, peripheral 
regions 

 

Coe and Yeung’s (2015) typology suggests that regions differ by the nature of 

their past insertion into GPNs, the strategic orientation of their firm bases and their 

collective ability to capture and enhance economic value. It further implies that the new 

regionalist literature examines only one type of firm-industry nexus (i.e. indigenous 
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couplings) wherein MNCs and SMEs engage in formal R&D, and new knowledge is 

created and diffused within and outside the region. Coe and Yeung suggest this form of 

development is an outlier, not the norm.  In functional and structural coupling scenarios, 

regional governments and embedded firms must contend with a different industry 

structure, industry governance norms, and pre-existing regional assets. Thus, they must 

compete for specific segments of the value chain, such as manufacturing rather than R&D 

and managerial operations and often face more intense competition for renewed 

investment. 9 

In their more recent GPN 2.0 framework, Coe and Yeung (2015) sharpen the 

analytical focus of the project. Researchers, they propose, should probe regionally-

embedded firm strategies and how their overall trajectories impact regional development 

and change. For Coe and Yeung, this requires analysis at several levels. At a broader 

industry-level, it demands investigating the dynamics influencing firm strategies in 

GPNs; this includes issues such as technological change and shifting global economic 

conditions. Next, they argue that researchers should analyze how regionally-embedded 

firms are shifting their collective value capture strategies to adapt to changing economic 

conditions. Finally, it requires the identification of the overall trajectory of regionally-

embedded firms and what implications this holds for regional economic development and 

change. Through these conceptual advancements, Coe and Yeung (2015) argue that the 

                                                      
9 Hudson (2005) illustrates some of these dilemmas in his analysis of industrial restructuring in northeast 
England. He describes how state efforts to encourage an innovation-led economic pathway built on the 
development of local clusters failed, and the region remained locked-in to competing internationally with 
other low-wage and low-skill regions for renewed investment in declining manufacturing sectors. He 
argues that the failure stemmed from the region’s pre-existing labour skill assets and broader industrial 
ecology. 
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GPN approach can achieve broader appeal in both academic and policy circles. Presently, 

however, the GPN approach suffers from a lack of empirical depth and functions best as a 

heuristic framework for exploring regional development dynamics in the global 

economy.  

2.3.1 Innovation and Technological Change in GPNs 

One area of research that has attracted sustained attention is the analysis of industrial 

innovation and technological change in GPNs. Extending previous studies of the 

influence of MNC R&D investment strategies on regional development (Markusen, 1987; 

Storper and Walker, 1989; Cantwell, 1995; Malecki, 1997; Florida and Kenny, 1996, 

Sturgeon, 1997), this research examines the impact of industry structure and 

asymmetrical power dynamics in GPNs (Sturgeon, 2003; Christopherson and Clark, 

2007; Rutherford and Holmes, 2007). Sturgeon (2003) illustrates the utility of the GPN 

and GVC frameworks in his analysis of the factors influencing R&D investments in the 

global electronics industry. Electronics MNCs often strategically locate their corporate 

R&D in select regions such as Silicon Valley. Such MNCs work-out codification 

schemes in such select regions, and subsequently transfer this information to other 

corporate units, firms and regions in GPNs. Sturgeon argues that this relates to the 

governance dynamics in electronics GPNs that he classifies as modular and more lead 

firm driven than assumed in the new regionalism literature. In these GPNs, lead firms are 

able to pick and choose their most desired locations and labour supplies in select regional 

economies.  

 Christopherson and Clark (2007) come to similar conclusions in their analysis of 

R&D and innovation in the photonics industry in Rochester, New York. MNCs, they 
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found, exercised power over SMEs operating within the regional firm network. Through 

their ability to exploit scale and pre-existing uneven development, photonics MNCs were 

able to locate their R&D assets in their most desired locations. Pavlinek (2012), in his 

analysis of R&D in the European automotive GPN, likewise argues that the selective and 

path dependent localization of MNC R&D assets contributes to what he terms “truncated 

development” in some regions. Automotive MNCs strategically locate their most 

important R&D assets in core regions such as Bavaria whilst performing more ancillary 

and process-oriented forms of R&D in more peripheral regions such as Czechia where 

they also have manufacturing facilities. For these more peripheral regions, the nature of 

their past insertion into automotive GPNs limits their ability to significantly upgrade the 

local manufacturing base. By implication, this places limitations on what regional and 

national-level public policies can achieve in these regions.  

In a related line of inquiry, several researchers adopt the GPN approach to 

identify the influence of power asymmetries in corporate innovation networks on SME 

corporate strategy (Rutherford and Holmes, 2008; Christopherson and Clark, 2007). In 

their study of innovation in the Southern Ontario automotive industry, Rutherford and 

Holmes (2008) found that automotive parts SMEs ability to upgrade their existing 

products and manufacturing processes was limited due to their captive position in 

automotive GPNs. Many of these firms, they found, were price takers in automotive 

GPNs and thus had to focus on fulfilling their current production contracts rather than 

enhance their position within the production network. Christopherson and Clark (2007) 

identified similar issues facing SMEs in the Rochester photonics GPN. Due to the 
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asymmetrical power relationships with MNCs, they found that SMEs were less able to 

perform innovation activities and engage with research agencies.  

In the context of these findings, a third body of research has emerged that 

critiques regional innovation policy and offers alternatives (Christopherson and Clark, 

2007; Clark, 2014; Holmes et al., 2017). In the conclusion to Remaking Regional 

Economies: Power, labour, and firm strategies in the knowledge economy, 

Christopherson and Clark (2007) advance the notion of progressive regionalism to 

explain policy measures that balance MNC innovation strategies with regional economic 

development. Elaborating on what forms of policy this might entail, Clark (2014) 

highlights the importance of supports for SME innovation and manufacturing activities, a 

network of integrated and collaborative research institutions that focus primarily on 

early-stage R&D, and workforce development strategies that build the necessary skills for 

local industry adaptation. She further offers the notion of a working region to designate 

areas that successfully recombine innovation and manufacturing activities.  

  While the above studies of innovation in corporate networks and their associated 

policy critiques illustrate the utility of the GPN approach, there remain several areas for 

further research and conceptual development. First, the above studies suggest that MNCs 

in GPNs are prominent actors. Such firms hold power over other firms in corporate 

networks, and through their extensive geographical footprints are able to tap into desired 

labour pools across a wide range of regional economies.  Further research is required, 

however, that probes the strategies that MNCs employ to assert and maintain their 

position in GPNs. In developing new products and processes, research shows that, in 

addition to in-house new product R&D, MNCs employ a wide range of strategies such as 
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corporate partnerships, mergers and acquisitions (Cantwell, 1995; Cantwell and 

Mudambi, 2005; Mudambi and Navarra, 2015). The decision to pursue one strategy over 

another holds different implications for local and regional development and thus requires 

teasing apart.  

Second, past research demonstrates the importance of examining different tiers, or 

levels, within the corporate network, and how some firms are differentially able to 

manage and exploit changing technologies. In several studies spanning different 

industries, researchers found that SMEs face barriers adapting their corporate strategies 

(Rutherford and Holmes, 2007, 2008; Christopherson and Clark, 2007; Clark, 2014). 

However, we require further research that identifies the root causes of these challenges. 

Does it stem from their position within GPNs, or are other factors at play? Through a 

closer examination of these questions, we can better assess the longer-term development 

implications and provide more informed policy advice. 

Finally, the above studies validate the importance of pre-existing uneven 

development and the strong path dependencies that shape corporate investments in R&D. 

They illustrate that some regions - particularly those that lack specific assets such as 

highly qualified labour pools and research-intensive universities – face distinct challenges 

in their attempts to attract certain forms of activity such as R&D headquarters (Pavlinek, 

2012). However, further research is needed to examine how such regions fare during 

periods of innovation-induced industrial restructuring. Pavlinek’s notion of truncated 

development applies to some regions, but others may prosper. Numerous contingent 

factors could intervene, such as the existence of a highly innovative and regionally-

embedded firm base, a labour force with more niche skill set that gains in industry 
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demand, or supportive public policy. Whether such contingencies are in effect in a 

particular instance can only be answered through empirical research. 

2.4 Conclusion 

This chapter has traced the development of the restructuring approach in economic 

geography and identified several distinct approaches to examining the causes and 

consequences of industrial restructuring and regional change. Two highly influential 

approaches – new regionalism and the GPN approach – were compared. The GPN 

approach, I argued, provides several critical advantages over the new regionalist 

framework, namely through its treatment of power, a closer examination of corporate 

strategy, and the identification of the decisive influence of MNCs within GPNs. Finally, I 

discussed recent enhancements to the GPN approach and its applications to the study of 

corporate innovation and technological change. Building on the GPN studies reviewed in 

this chapter, the remainder of my dissertation examines the regional-level impacts of 

recent disruptive technological changes in the Southern Ontario automotive parts 

industry.  I adopt Coe and Yeung’s GPN 2.0 approach to examine how firms within this 

industry are adapting their innovation and manufacturing strategies, and what challenges 

and opportunities they identify in the rapidly changing competitive environment. This 

leads to an assessment of the broader implications of my analysis for the future of the 

automotive sector and regional development in the province of Ontario.  
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Chapter 3 

Disruptive Technological Change, GPN Restructuring and Government 

Responses to the Challenges Facing Canadian Auto 

 

In response to several challenges confronting the Southern Ontario automotive industry, 

recent federal and provincial-level Canadian governments have sought to transform the 

sector. Through the 2000s, government agencies implemented numerous innovation 

support programs designed to increase levels of domestic corporate R&D and new 

product development in the automotive industry. More recently, the Trudeau Liberal 

government rebranded these supports as part of its “innovation agenda” and included the 

automotive sector in its advanced manufacturing supercluster (Government of Canada, 

2017a).  

Observing these actions, some academics and industry analysts conclude that the 

industry has embarked on a new development path characterized by cluster-type 

innovation practices and increased levels of new product development (Hodgson and 

Burt, 2016; Wolfe & Goracinova, 2017; Wolfe, 2018; Bostelaar, 2018).  This chapter 

challenges this interpretation and argues that the existing structure of advanced 

automotive manufacturing and the nature of Ontario’s integration within the broader 

Great Lakes region presents several complications for this development pathway. 

Specifically, it maintains that while the automotive industry is concentrated in Southern 

Ontario, it is highly misleading to speak of an independent Canadian automotive cluster. 

It is instead structurally and functionally integrated into the broader Great Lakes 
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automotive GPN defined by (1) a cross-border trading system between original 

equipment manufacturers (OEMs) and a dense network of independent parts suppliers, 

and, (2) a regional spatial division of labour within which the Canadian industry 

primarily assumes a manufacturing function (Rutherford and Holmes, 2008, 2014; 

Holmes et al., 2017, forthcoming).  I argue that this industrial and locational structure 

poses significant challenges for the attraction and retention of high-level product 

development and project engineering in the province of Ontario. 

The rest of this chapter has five parts. Section 4.1 provides an overview of the current 

structure of automotive GPNs and the factors influencing regional development in the 

sector. This leads to an examination in section 4.2 of the uneven geographical integration 

into the broader Great Lakes Region (GLR) of automotive production in Southern 

Ontario. Section 4.3 identifies several challenges facing the Southern Ontario automotive 

sector.  Section 4.4 details Canadian government actions designed to aid the industry’s 

restructuring. The concluding section critiques recent assessments of the industry and sets 

out the remaining research agenda. 

3.1 Automotive GPNs and Regional Development 

In the automotive industry, regional development is complicated by the way in which the 

sector is structured. Advanced automotive manufacturing is defined by a series of MNC 

investment strategies and their complex sourcing relationships with independent parts 

manufacturers. Together, these relationships form automotive GPNs (Coe, Hess, Yeung, 

Dicken and Henderson, 2004; Coe, Dicken and Hess, 2008; Sturgeon et al., 2008). 

Geographically, automotive GPNs are highly regionalized and primarily nested at the 

continental scale (Sturgeon et al., 2009). Often these are branded as “blocs,” of which 
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there are three major auto GPNs: the North American, European and Asian GPNs 

(Sturgeon et al., 2009; Dicken, 2015). Within such blocs, the OEMs source their 

components from a wide range of independent parts manufacturers and engage with 

companies found primarily within the production bloc. 

Economic geographers recognize two distinct sets of factors which influence 

territorial development within automotive GPNs (Rubenstein, 1992; Dicken, 2003; 

Bailey, de Ruyter, Michie and Tyler, 2010; Sturgeon et al., 2009; Klier and Rubenstein, 

2013; Rutherford and Holmes, 2014). The location of automotive manufacturing 

investments is shaped by location factors such as labour rates, national and regional 

productivity levels, the cost of utilities and other public services, and shipping and 

logistics costs (Ellison and Glaeser, 1997; Sturgeon et al., 2009; Duranton and Overman, 

2005; Klier and Rubenstein, 2013; Goldman, Klier, and Walstrum, 2016). Owing to the 

political importance of automotive employment, it is also influenced by government 

incentives for new or continued investment, and regional trade agreements which set 

tariff-free limits on extra-regional automotive content (Molot, 1993, 2005; Van 

Biesebroeck, 2010; Yates and Lewchuk, 2017; Carey and Holmes, 2017).  

In contrast to manufacturing, the geography of early-stage automotive R&D 

investments is highly localized with MNC investments following more traditional 

clustering dynamics (Sturgeon et al., 2009; Pavlinek, 2012; Goldman et al., 2015; 

Mordue and Sweeney, forthcoming; Holmes et al., forthcoming).  In core regions, the 

OEMs and tier-1s co-locate their primary design and engineering capabilities drawing 

upon concentrations of engineering talent, alliances with academic institutions, 
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intellectual property policy, effective financial supports for company-based innovation 

and other innovation policy tools (Pavlinek, 2012, 2017; CAPC, 2016a).  

  Research suggests that firms often co-locate these investments because of the 

collaborative nature of early-stage automotive innovation practices (Sturgeon et al., 2009; 

Warrian and Mulhern, 2009; Pavlinek, 2012, 2017; Pavlinek and Zenka, 2011; Hill and 

Menk, 2012). General Motors’ sense-respond-learn R&D model presents an illustrative 

example of why this is the case (Howell, 2000). Following this model, the OEM first 

collects critical market and product spec information from its customers and key 

suppliers; it then decides whether to adjust or radically reconfigure its existing products; 

finally, it learns new techniques and collaborates with other firms and research 

institutions (Figure 4.1). Evidence suggests that to coordinate with the OEMs and take 

part in these activities, global suppliers face intense pressure to situate their project 

design, engineering and testing facilities as close as possible to those of the OEM 

(Pavlinek, 2010, 2012; Pavlinek and Zenka, 2011).  

Figure 3-1: GMs Sense, Respond and Learn Innovation Model (Source: Howell, 2000). 

 

Studies further show that while project engineering and design work remain 

concentrated in select regions, later-stage innovation practices are more evenly 
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distributed across automotive GPNs (Humphrey and Memdovic, 2003; Holmes, 

Rutherford and Fitzgibbon, 2005; Rutherford and Holmes, 2008; Pavlinek, 2012, 2017). 

In his review of the geography of these practices, Pavlinek (2012) distinguishes between 

two main types: ancillary and incremental R&D. Ancillary R&D involves the integration 

of individual modules into the overall architecture of locally manufactured vehicles. 

Generally conducted by tier-1 operators, Pavlinek (2012: 6) recognizes that these 

facilities tend to be “close to lead firms R&D centers to enable integration since it 

requires close cooperation, frequent interactions, and the exchange of tacit information 

between the R&D of suppliers and lead firm.” Incremental R&D alternatively includes 

activities such as minor tweaks to existing products or late-stage R&D capabilities 

necessary for module integration. Evidence suggests individual firms tend to co-locate 

these activities with their manufacturing operations and at times even situate them in the 

same plant (Rutherford and Holmes, 2008; Pavlinek, 2012; Kuan, Snow and Helper, 

2014; Helper and Kuan, 2016; Holmes et al., 2017).  

Further influencing regional development in the sector are the structural 

characteristics of automotive GPNs (Sturgeon et al., 2009). Automotive GPNs are 

hierarchically organized into networks composed of both OEMs and a wide range of 

parts firms that operate at different tiers.10 The GPN literature characterizes such 

networks as producer-driven with firms closer to the point of assembly making most of 

the product design and project engineering decisions and lower tier firms responsible for 

                                                      
10 “Tier” refers to a firm’s commercial distance from the ultimate point of production (e.g., tier-1 firms 
produce goods for the OEMs, tier-2 for the tier-1s, etc.). 
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contract-based manufacturing (Gereffi and Korzeniewicz, 1994; MacDuffie and Helper, 

2007; Sturgeon et al., 2009; Rutherford and Holmes, 2008).  

While for the most part this remains true, since the 1980s, there has been a 

general outsourcing trend with tier-1 firms assuming increased responsibility for product 

design, supply chain management and manufacturing decisions (Bailey et al., 2010; 

Frigant and Zumpe, 2014; Pavlinek, 2017). Commonly labelled as 0.5 suppliers, these 

firms oversee the design and development of complex subassemblies such as chassis, 

seating and electrical subsystems and are increasingly global in orientation (Pavlinek and 

Zizalova, 2014; Blazek, 2015). Canadian-based Magna, for instance, currently operates in 

28 different countries and employs 168,000 people in over 400 parts and assembly 

manufacturing, sales and R&D facilities (Figure 4.2). They further serve as the interface 

between OEMs and supplier base and play a vital coordinating function in automotive 

GPNs through a series complex subcontracting relationship with tier 2 and 3 

manufacturers found in many locales (Magna, 2018).  

Figure 3-2: Global orientation of Magna (Source: Magna 2018)
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Lower down the supply chain, tier-2 and -3 suppliers primarily assume a 

manufacturing function within automotive GPNs and are often more entrenched in 

regional and national economies (Helper, 1991; Holmes and Rutherford, 2008; 

Rutherford and Holmes, 2014; Kuan et al., 2014; Helper and Kuan, 2016). Research 

suggests that the sourcing and procurement strategies of the tier-1s and OEMs strongly 

influence the competitive and innovation strategies of lower-tier suppliers (Helper, 1991; 

Isaksen and Kalsaas, 2009). Owing to the terms of their contracts with OEM and tier-1 

clients, lower tier suppliers often must find year-over-year efficiencies in their 

manufacturing operations and thus engage in incremental product and process 

improvements rather than more formal product R&D (Kuan et al., 2014; Holmes et al., 

2017; Holmes et al., forthcoming). There is considerable evidence that their more captive 

position with automotive GPNs leaves tier-2 and -3 suppliers less able to alter their 

competitive and innovation strategies (Rutherford and Holmes, 2008; Holmes et al., 

2017).   

3.1.1 Regional Sub-Types in Automotive GPNs 

Accounting for these developmental dynamics, Pavlinek (2017) has recently proposed a 

typology of automotive regions wherein he differentiates between three ideal types. Core 

regions, he finds, are characterized by a form of indigenous coupling, and are home to a 

high concentration of OEM headquarters and assembly operations, a dense network of 

suppliers operating at different tiers, and elevated levels of both early-stage innovation 

and manufacturing activities. Semi-peripheral regions are defined by functional coupling, 

branch plant manufacturing, a more limited supplier base both concerning composition 

and capability, and lower levels of early-stage R&D compared to core regions. Finally, 
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peripheral regions are structurally coupled to automotive GPNs and primarily engage in 

automotive manufacturing.  

Pavlinek suggests that the path-dependent nature of automotive investment places 

limitations on regional development and functional upgrading. Thus, he argues it is 

highly unlikely that the firm base in a peripheral region can significantly upgrade existing 

capabilities to enable the region to become a semi-periphery or core region. For Pavlinek, 

this results from the more limited power that peripheral regions and regionally entrenched 

firms hold to capture and retain higher value automotive investments. Studies show that 

for these regions, the range of public policy options is more limited thus encouraging low 

road economic strategies such as suppressing local and national wage rates (Humphrey 

and Memedovic, 2003; Van Tulder, 2004). Semi-peripheral and core countries, by 

contrast, benefit from a more entrenched and vibrant firm ecology, and institutional and 

skill assets which allow greater flexibility in policy formation (Humphrey and Schmitz, 

2002; Larsson, 2002; Pavlinek, 2017).  

3.2 The Southern Ontario Automotive Industry 

The Southern Ontario automotive industry belies simple categorization into Pavlinek’s 

typology. When viewed in isolation, it displays many semi-peripheral characteristics: the 

region hosts several large global suppliers, such as Magna, which have the capability to 

design and develop a wide range of products and modules; it also lacks a domestic OEM 

limiting its ability to influence product design and investment decisions in final assembly. 

The industry’s classification is complicated, however, by its intense cross-border 

geographical integration with the Great Lakes States (GLS) – Michigan, Ohio, Indiana, 

Illinois, and Wisconsin – which together with Ontario collectively make up the core 
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Great Lakes Region (GLR). Over the past century, the automotive industry in Southern 

Ontario has evolved from purely a branch plant jurisdiction populated by US OEMs into 

an integral part of this region (Holmes, 1983, 1988; Anastakis, 2005, 2013; Rutherford 

and Holmes, 2014; Mordue and Sweeney, 2018). Presently secured by the North 

American Free Trade Agreement (NAFTA),11 its integration is made possible by the 

porous border between the US and Canada for automotive products. In 2017, Southern 

Ontario’s trade with the GLS accounted for over 65 percent of total automotive parts 

exports and 43 percent of all imports into the Canadian market (Figures 4.3 and 4.4).  

Figure 3-3: 2017 Motor Vehicle Parts (NAICS 3363 and 326193) Exports, Canada and the 
Great Lakes States (Industry Canada Trade Data Online, 2019). 

 

 

 

 

 

                                                      
11 The United States Mexico Canada Agreement (USMCA) pending ratification.   
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Figure 3-4: 2017 Motor Vehicle Parts (NAICS 3363 and 326193) Imports, Canada and the 
Great Lakes States (Industry Canada Trade Data Online, 2019). 

 

Despite these strong trade linkages with the GLS, Southern Ontario assumes a 

more semi-peripheral status in the GLR. Within the broader region, Michigan is a source 

jurisdiction for major OEMs (GM, Ford and Chrysler) and global suppliers, and is the 

primary site for new product development R&D (Rutherford and Holmes, 2014; 

Goldman, Klier and Walstrum, 2016). Research suggests that Michigan gained this 

standing in the early 20th century when many US-based OEMs located their corporate 

headquarters in the state, including Ford (1903), GM (1908), and Chrysler (1913, as 

Maxwell Motor Company, Inc.) (Fink, 1988; Rubenstein, 1992, Klier and Rubenstein, 

2013). Through this period, the state became the primary site for the design and 

development of gasoline propelled internal combustion engine (ICE) vehicles in North 

America, supplanting New England as the epicentre of the US automotive industry. 

Entrenching its position since then, Michigan is amongst the most innovative states in the 
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US and home to the highest density of US electrical and mechanical engineers (Lobo, 

Strumsky, Muro and Rothwell, 2013; CAR, 2015). The state also hosts more than 330 

automotive R&D companies and R&D facilities for 9 of the world’s ten largest 

automakers and 46 of the top 50 global suppliers (CAR, 2015; Figure 4.5). 

Figure 3-5: North American Research, Development, Design, Engineering, and Technical 
Centers (Source: CAR, 2015). 

 

While Michigan specializes in the design, development and manufacturing of 

vehicles and parts, the industry in Southern Ontario focusses almost exclusively on the 

manufacturing of automotive products within an integrated automobile production 

network (CAPC, 2016a; Rutherford and Holmes, 2014; Holmes et al., forthcoming). 

Policymakers, industry associations and academics lament the fact that the industry in 

Southern Ontario lags in the design, development and patenting of new proprietary 

products and instead manufactures components and vehicles that result from R&D and 

product engineering mainly performed elsewhere in the GLR (Britton, 1980, 1996; 

Smardon, 2014; CAPC, 2016a; Holmes et al., 2017).   
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Underlying these concerns is the Southern Ontario automotive sector’s poor and 

deteriorating performance in automotive R&D (The Conference Board of Canada, 2017; 

Muro, Parilla and Spencer, 2018; Council of Canadian Academies, 2018). Several 

investigators suggest that this stems from the nature of the industry’s integration with the 

US under the 1965 Auto Pact (Holmes, 1983, 1988, 1996; Anastakis, 2005). The Auto 

Pact was advanced in response to the competitiveness crisis confronting the Southern 

Ontario automotive industry through the 1960s and granted conditional two-way duty-

free status for Canadian and US automotive products.  Owing to Canada’s lower labour 

costs at that time, the restructuring that followed the agreement saw Ontario receive a 

disproportionate share of the more labour-intensive manufacturing activities - such as 

vehicle assembly and lower-cost parts manufacturing - and lose capacity in R&D, 

product engineering and high-valued parts to the US (Holmes, 1983, 1988, 1996).  It 

further entailed significant consolidation in the existing Southern Ontario supplier sector 

by US firms and the relocation of product engineering and design work outside of the 

region (Anastakis, 2005).  

In the wake of this restructuring, research conducted in the 1990s found that as 

few as two percent of Canadian parts firms competed based on product differentiation or 

improved manufacturing processes (Holmes, 1996). More recent investigations show that 

similar competitive strategies persist in the broader Southern Ontario automotive sector 

with a recent report by the Council of Canadian Academies (2018) finding that it ranked 

among the least R&D intensive in the OECD in 2016.12 Corroborating these findings are 

                                                      
12 In the same report, researchers found that Canadian industry invested in R&D at about 12 percent of the 
OECD average in 2016.  
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official government statistics which show that between 2000 and 2017 corporate 

investments in automotive R&D declined 36 percent from $411 million to $261 million, 

while R&D intensity in the Southern Ontario automotive sector fell 28 percent from 0.36 

to 0.26 percent (Figure 4.6; Table 4.1).13   

Figure 3-6: Canadian Automotive R&D Expenditures and Intensity, 2000 to 2017 

(2000=100) (Source: Statistics Canada Table 27-10-0002-01). 

 

Table 3-1: Canadian Automotive R&D Expenditures and Intensity, 2000 to 2017 (Source: 

Statistics Canada Table 27-10-0002-01). 

 
 

2000 2009 2017 
%Change 
2000-2017 

 
R&D Expenditures 
($millions) 

411 310 261 -36 

 
R&D Intensity (%) 
 

 
0.36 
 

0.55 0.26 -28 

     

                                                      
13 Research intensity is a measure of the percentage share of revenue dedicated to R&D expenditures.  
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Further to the nature of the industry’s integration into the broader GLR GPN, 

researchers argue that its poor R&D performance stems from the high levels of foreign 

ownership in the broader Canadian manufacturing sector and the tendency for such firms 

to situate their primary R&D headquarters in their home countries (Britton, 1980, 1994, 

1996; Smardon, 2014; Council of Canadian Academies, 2018). Furthermore, Mordue and 

Sweeney (forthcoming) in their analysis of patenting trends in the Southern Ontario 

automotive industry, found that even Canadian-owned parts MNCs performed the 

majority of their early-stage R&D outside of the region and near the corporate 

headquarters of the OEMs in Michigan and the Upper Austria automotive cluster. This 

suggests that the broader geography of automotive innovation and the tendency for early-

stage investments to clusters in established centres may be at play.  

Additional research attributes the Southern Ontario automotive sector’s poor 

R&D performance to the inability of many auto parts SMEs to engage in formal 

innovation practices (Rutherford and Holmes, 2007, 2008; Holmes et al., 2017, 

forthcoming). This research suggests that many Ontario-based automotive parts SMEs 

face substantial challenges in their efforts to improve or alter their existing products and 

manufacturing processes. To explain why this is the case, several explanations have been 

advanced including the nature of SMEs production contracts with upper-tier 

manufactures (Rutherford and Holmes, 2007; Holmes et al., forthcoming), the inability of 

lower-tier suppliers to engage with local universities and public research institutions 

(Rutherford and Holmes, 2007, 2014); and, for some suppliers, the resilience of 
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competitive strategies premised on manufacturing rather than innovation and product 

differentiation (Holmes et al., forthcoming).   

3.2.1 Current Performance and Geographical Organization 

Although firms in the Southern Ontario automotive industry perform limited levels of 

formal R&D, the broader sector remains a central pillar of the Canadian manufacturing 

economy. The industry is currently Canada’s second largest manufacturing sector by 

revenues; its second largest exported goods sector and largest import sector; and, 

contributes an estimated $20 billion to the broader Canadian economy (Table 4.2). 

Furthermore, it is a significant source of Canadian employment, contributing over 

117,000 jobs in vehicle assembly and parts sector manufacturing and an estimated 

273,000 indirect jobs in supporting industries. Many of these jobs are high paying and 

highly skilled with workers in assembly and parts earning a combined 11 percent above 

the national manufacturing average.  For these reasons, the industry attracts a 

disproportionate share of political attention as reflected in recent advanced manufacturing 

policy and trade (re)negotiations with South Korea (CKFTA), the European Union 

(CETA), Trans-Pacific Partnership countries (CPTPP) and the US and Mexico 

(NAFTA/USMCA) (Carey and Holmes, 2017; Sweeney and Holmes, 2017; Yates and 

Holmes, 2019). 
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Table 3-2: Key statistics for the Southern Ontario Automotive Assembly and Parts 

manufacturing sector (NAICS 3361 and 3363), 2017 (Sources: Statistics Canada Tables 16-

10-0047-01, 14-10-0202-01, 14-10-0355-02, and 14-10-0205-01; Industry Canada Trade Data 

Online, 2019). 

Revenues $CAD (Rank) 99.4 billion (2) 

Exports $CAD (Rank) 80.9 billion (2) 

Imports $CAD (Rank) 103.4 billion (1) 

Economic Footprint ($CAD) 20 billion 

Employment (2017 Figures) 117,132 (Direct), 273,000 (Indirect) 

Average Wage ($CAD/Hr) $27.41 

Wages as % of Canadian Manufacturing Average 

($24.63) 

+111.3% 

 

The sector is comprised of two primary segments: the motor vehicle assembly and 

independent parts sectors14. The former is made up of a small group of five externally-

owned original equipment manufacturers (OEMs) – General Motors (GM), Ford, Fiat 

Chrysler (FCA), Honda and Toyota - which operate twelve assembly and engine plants, 

all located in Southern Ontario, and employ 43,673 workers. The latter, by contrast, is 

composed of a vast array of firms of different ownership, size and end-product 

characteristics. In 2017, the parts sector consisted of around 400 firms or 600 

establishments and accounted for 73,459 jobs15 (Sweeney, 2017). Firms in the sector 

                                                      
14 Under the North American Industry Classification System (NAICS) this includes light vehicle assembly 
(3361), automotive parts manufacturing (3363) and automotive plastic parts manufacturing (326193).  
 
15 This number excludes plastic parts manufacturing for which employment data is available only as far as 
2012. In 2012, plastic parts sector employment stood at 10,297 jobs. 
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consist of: (1) a select group of large externally-owned tier-1 firms; (2) a smaller group of 

large Canadian-owned tier-1 firms, and; (3) many smaller suppliers of mixed ownership. 

Research shows that large MNCs accounted for just over 60 percent of total parts sector 

employment in 2017 (Sweeney, 2017). SMEs nonetheless are still a vital part of the 

broader sector, supplying essential inputs, tools and expertise in diverse sectoral 

segments (Holmes et al., 2017). 

By and large, firms in the broader parts industry specialize in the manufacturing 

of classes of parts that face intense just-in-time logistical constraints (Table 4.3). Studies 

show that in sectoral segments such as in seating and interiors, large metal body 

stampings, and transmission and powertrains, competitive dynamics often necessitate the 

proximity of parts firms to an OEM assembly plant (Klier, 1998, 2005; Dragicevic, 2014; 

Spindelndreier, Bauernhansl, Beck and Lesmeister, 2015; CAR, 2016). This contrasts 

with other sectoral segments wherein components are subject to a different set of 

locational dynamics and are sourced from lower labour costs regions such as Mexico in 

the North American automotive GPN or even from as far as China and Eastern Europe 

(Stanford, 2010; Klier and Rubenstein, 2013).  
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Table 3-3: Percentage share of manufacturing revenues and employment by parts sub-

sector (NAICS 3363 and 326193), 2017 (Sources: Statistics Canada Table 16-10-0047-01, 36-

10-0489-01). 

Parts sub-sector (NAICS Code) %Manufacturing 
Revenues 

%Total 
Employment 

(Rank) 
Other motor vehicle parts manufacturing  
(33639) 
 

20% (1) 
 

20% (1) 

Motor vehicle gasoline engine and engine parts 
manufacturing  (33631) 
 

16% (2) 11% (6) 

Motor vehicle seating and interior trim 
manufacturing  (33636) 
 

15% (3) 15% (3) 

Motor vehicle metal stamping  (33637) 
 

15% (4) 18% (2) 

Motor vehicle plastic parts manufacturing  
(326193) 
 

13% (5) 12% (4) 

Motor vehicle steering and suspension 
components (except spring) manufacturing  
(33633) 
 

8% (6) 5% (8) 

Motor vehicle transmission and power train parts 
manufacturing  (33635) 
 

8% (7) 12% (5) 

Motor vehicle electrical and electronic equipment 
manufacturing  (33632) 
 

3% (8) 5% (7) 

Motor vehicle brake system manufacturing  
(33634) 

2% (9) 2% (9) 

 

Geographically, the automotive sector is highly concentrated in Southwestern 

Ontario (Figure 4.7). The OEM footprint lies along a narrow band closely following the 

401-highway, extending from Windsor in the west to Oshawa in the east. Due to the tight 

logistical constraints in the industry, the parts sector operates near the OEMs and extends 

as far as Ottawa. At an even finer scale, the Southern Ontario automotive industry is 
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concentrated in a few sub-regions such as Windsor-Essex, Cambridge-Woodstock-

Guelph and Greater Toronto Area-Hamilton (GTAH).   

Figure 3-7: Map of the Southern Ontario automotive industry (Source: Sweeney, 2017).

 

 

3.3 Current Challenges Confronting the Southern Ontario Automotive Industry 

Recently, the viability of automotive manufacturing in Southern Ontario has been 

challenged by several inter-related macro-economic and regulatory challenges. After 

reaching peak vehicle output in 1999, the industry experienced significant declines in 

both assembly and parts manufacturing throughout the 2000s (Figure 4.8). Between 1999 

and 2017, Canadian production of motor vehicles declined from 3 million to 2.19 million 

units, total revenues in assembly and parts fell 19 percent from $123 to $99 billion, and 

employment fell 31 percent from 168,697 to 117,132 (Table 4.4). Since 1999, the 

industry has also lost considerable assembly and OEM parts capacity highlighted by the 
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closures of Chrysler’s Pillette Road Truck plant in 2003, Ford Truck in Oakville in 2004, 

GM Oshawa Truck Assembly in 2009, GM Windsor transmission plant in 2010, Ford St. 

Thomas Assembly plant in 2011, and the GM Consolidated Assembly Plant in Oshawa in 

2018 (Yates and Holmes, 2019).  

Figure 3-8: Southern Ontario Automotive Assembly and Parts (NAICS 3361 and 3363), 

Percentage Change in Revenues and Employment, 1999-2017 (1999=100) (Source: Statistics 

Canada Tables 16-10-0047-01 and 14-10-0202-01). 
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Table 3-4: Southern Ontario Automotive Assembly and Parts (NAICS 3361 and 3363), 

Revenues and Employment, 1999-2017 (Sources: Statistics Canada Tables 16-10-0047-01 

and 14-10-0202-01). 

 
  1999 2005 2009 2017 

Change 
1999-
2017 

Assembly (Finished 
Vehicles) 
 

3,057,000 2,687,892 1,490,482 2,199,789 -28 

Assembly Revenues 
(x$1,000) 
 

90,964,715 66,798,829 36,833,126 68,005,000 -25 

Parts Revenues 
(x$1,000) 
 

32,088,691 37,723,892 19,132,895 31,415,000 -2 

Combined Assembly 
and Parts Revenues 
(x$1,000) 
 

123,053,406 104,522,721 55,966,021 99,420,000 -19 

Assembly Employment 
(Headcount) 
 

54,785 49,523 33,002 43,673 -20 

Parts Employment 
(Headcount) 
 

113,912 114,352 61,298 73,459 -36 

Combined Assembly 
and Parts Employment 
(Headcount) 

168,697 163,875 94,300 117,132 -31 

 

3.3.1 Macro-regional Restructuring within the North American Automobile GPN 

Among the recent headwinds confronting the sector in Southern Ontario are several new 

and renegotiated trade agreements such as NAFTA (Kumar and Holmes, 1998; Eden and 

Monteils, 2000; Stanford, 2008; Sturgeon et al., 2009). Under NAFTA, the Southern 

Ontario automotive sector has experienced a worsening competitiveness crisis through 

the 2000s compared to lower cost jurisdictions in North America (Figure 4.9, Table 4.5). 

In the period between 1995 and 1999, the industry in Southern Ontario saw steady gains 

in total assembly capacity from 2.4 million to its peak of just over 3 million finished 
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vehicles and an increased percentage share of total North American production from 15.7 

to 17.4 (Table 4.5).   Since then, however, the sector’s performance compared to its 

counterpart in Mexico has deteriorated. Between 1999 and 2008, Mexico received a 

disproportionate share of new automotive investments as both assemblers and parts 

manufacturers located an increasing share of their North American operations to Mexico 

to take advantage its significantly lower labour costs (Table 4.5; CAR, 2017). 16   

Production in the Mexican assembly sector through this period grew from just over 1.9 

million to 2.16 million units per year, eclipsing Canadian production in 2008.17  

Figure 3-9: North American Light Motor Vehicle Production, 1995 to 2017 (Sources: United 

States Bureau of Transportation, 2019; OICA, 2019). 

 

 

                                                      
16 In 2017, Mexican average wages were USD $7.34/hour in auto assembly and USD $3.41/hour in parts 
(CAR, 2017).  
 
17 Compounding the Southern Ontario sector’s difficulties through the early 2000s was the energy boom 
and its associated impact on the Canadian-US exchange rate (Stanford, 2012).  
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Table 3-5: North American Light Vehicle Production, Percentage Share by Country, 1995 

to 2017 (Sources: United States Bureau of Transportation, 2019; OICA, 2019). 

 

 
1995 1999 2009 2017 

Change 

1995-2017 

Canada (Southern Ontario) 15.7 17.4 16.1 12.6 -3.1 

Mexico 6.1 8.7 16.8 23.3 +17.2 

United States 78.2 73.9 67.1 64.1 -14.1 

 

3.3.2 The Global Financial Crisis 

The 2008-09 global financial crisis and subsequent uneven recovery of automotive 

production and employment presented additional challenges for the Southern Ontario 

industry. To help resolve the crisis, governments in the United States and Canada 

supplied significant bailouts to GM and Chrysler through a series of loans and equity 

stakes (Anastakis and Van Biesebroeck, 2010; Stanford, 2010; Klier and Rubenstein, 

2011; Mordue and Sweeney, 2017). Although these measures temporarily helped 

maintain the existing D3 manufacturing footprint in Ontario, following the crisis overall 

automotive employment in Southern Ontario recovered more slowly than in other North 

American jurisdictions (Figure 4.10; Table 4.6). Between 2009 and 2017, employment in 

the Southern Ontario industry grew by 24 percent compared with 44 percent in the United 

States and 113 percent in Mexico. Contributing to its slower recovery through this period, 

Southern Ontario secured less than six percent of all new North American automotive 

investments, and none of the 11 announced new assembly plants (CAR Book of Deals, 

2018). When coupled with the loss of considerable existing assembly capacity, Southern 
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Ontario’s share of total North American vehicle production declined from 16 to 12.6 

percent between 2009 and 2017 (Figure 4.10).  

Figure 3-10: North American Automotive Assembly and Parts (NAICS 3361 and 3363), 

Employment Change by Country, 2009-2017 (2009=0) (Sources: United States Bureau of 

Labour Statistics, 2019; Statistics Canada Table 16-10-0047-01, Mexico Instituto Nacional 

de Estadística y Geograpfia, 2019) 

 

Table 3-6: North American Assembly and Parts (NAICS 3361 and 3363), Employment 

Change by Country, 2009-2017 (Sources: United States Bureau of Labour Statistics, 2019; 

Statistics Canada Table 14-10-0202-01, Mexico Instituto Nacional de Estadística y 

Geografía, 2019).  

 

 
2009 2012 2015 2017 

%Change 

2009-2017 

Canada (Southern Ontario) 94,300 110,994 112,179 117,132 +24 

Mexico 377,733 553,947 723,217 805,314 +113 

United States 560,100 650,400 765,700 808,100 +44 
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3.3.3 Disruptive Technological Changes in the Automobile Industry 

The industry in Southern Ontario is threatened by several disruptive technological 

changes currently underway in the design and production of automotive products. 

Driving this shift in the global automotive sector are several technology-forcing 

regulations which encourage automotive producers to develop more environmentally 

benign and safer products (Smith and Crotty, 2008; MacNeill and Bailey, 2010; Wells 

and Nieuwenhuis, 2012; Berggren and Magnusson, 2012; Smitka and Warrian, 2016). 

Within North America, such measures include the United States Environmental 

Protection Agency’s Corporate Average Fuel Economy (CAFE) fuel regulations and 

related Canadian Passenger Automobile and Light Truck Greenhouse Gas Emission 

Regulations.   

CAFE was first established in 1975 in response to the OPEC oil crisis to 

encourage domestic automakers to produce more fuel-efficient vehicles in an effort to 

limit domestic dependence on foreign sources of oil (Yacobucci and Bamberger, 2006; 

McAlinden, Chen, Schultz and Andrea, 2016). Later, in 2010, in response to growing 

concerns over carbon-induced climate change, the US Obama government expanded the 

scope and scale of the CAFE program to encourage automakers to develop more fuel-

efficient “greener” technologies (Figure 4.11). Under the Obama administration’s revised 

targets, higher standards were phased-in between 2012 and 2016 to enhance fleet-wide 

vehicle ranges to 35.5 mpg, equivalent to 250 grams per mile of CO2 (NHTSA, 2010). In 

2016, targets were further increased to 54.5 mpg, or 163 grams per mile of CO2, between 

2017-2025 (NHTSA, 2012). Although recently the Trump administration signalled its 
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intention to revise the CAFE standards downwards to 37 mpg, the higher targets remain 

an aspirational mark for the industry (Davenport, 2018).18 

Figure 3-11: EPA CAFE fuel economy targets, 1978 to 2025 (Sources: NHTSA, 2010; 

NHTSA, 2012). 

 

Vehicle safety regulations present an added driver of technological disruption 

within the global automotive industry (Uduma, 2010; Townsend and Calantone, 2013). 

Advanced in the US by National Highway Traffic Safety Administration (NHTSA) 

enhanced regulations and consumer education programs, such measures have encouraged 

automakers to develop assisted driving technologies including rear backup cameras, 

adaptive cruise control, and lane departure detection systems.19  The NHTSA first 

included several of these technologies in its five-star safety rating system for new 

                                                      
18 The Trump government announced its intention to review CAFE in November 2017. As of March 2019, 
a final ruling has yet to be reached.  
 
19 In Canada, similar measures are enforced under the Canadian Motor Vehicle Safety Act (CMVSA). 
 

0

10

20

30

40

50

60

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

20
22

20
24

M
ile

s P
er

 G
al

lo
n

Passenger Cars

Light-Duty Trucks



 

55 

 

vehicles in 2010. Since then, it has made numerous driver assistance technologies 

compulsory in new vehicles, including rear backup cameras in 2018 and automatic 

emergency braking beginning in 2022 (NHTSA, 2018). In 2016, the agency also 

developed an Autonomous Vehicle Strategy (AVS), which provides states and 

automakers with safety guidelines for the development and use of autonomous vehicle 

technologies (NHTSA, 2018). 

Following on the heels of these regulatory changes and increased consumer 

demand for in-vehicle mobile connectivity, automotive producers have begun to design 

and develop several new and enhanced products (Brown and Hatges, 2018; Eliaz, Kumpf 

and Aldred, 2018; Gnamm, Kalmbach and Burgin, 2018). Collectively these make up 

three industry mega-trends: (1) vehicle lightweighting, (2) vehicle electrification and 

powertrain innovations, and, (3) the development of connected and autonomous driving 

technologies (Table 4.7). Vehicle lightweighting entails the use of alternative materials 

including plastics, steel alloys, aluminum, and carbon fibre to reduce the weight of the 

vehicle and hence increase fuel efficiency (Wernle, 2015; Baron and Modi, 2016). Many 

OEMs have adopted such materials for their use in structural components and a wide 

array of parts thus opening a large market in the design and development of lightweight 

seating, powertrains, and chassis components (Brown and Hatges, 2018).  
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Table 3-7: Recent technological advancements in the automotive industry (Sources: Brown 

and Hatges, 2018; Eliaz, Kumpf and Aldred, 2018; Gnamm, Kalmbach and Burgin, 2018). 

Vehicle light weighting Vehicle electrification and 
new propulsion systems 

Connected & autonomous 
vehicle technologies 

● Drive by wire – 
electro-mechanical 
systems including 
throttle, brake, shifting, 
steering, and parking 

● Advanced materials – 
advanced & 
lightweight steel, 
magnesium, carbon 
fibre 

 

● Advanced ICE – 
increased efficiency 
through variable valve 
timing & 
turbocharging biofuels 

● Hybrid ICE - electric 
motor assist, 
regenerative breaking 
technologies 

● Battery Electric 
Vehicles (BEV) 

● Fuel Cell Vehicles 
(FCV) 

● Driver assistance 
systems - pedestrian 
protection, lane 
departure warning, 
adaptive cruise control; 
navigation systems 

● Wireless 
communication & 
infotainment 

● Autonomous and 
adaptive driving 
technologies - car-to-
car & car-to-
infrastructure 

 

Automakers have achieved added fleet-wide fuel efficiencies through the design 

and development of alternative powertrain technologies. To date, many OEMs have met 

their CAFE commitments through incremental improvements to internal combustion 

engine (ICE) technologies using measures such as turbocharging, engine downsizing and 

the use of synthetic lubricants. However, recent studies conclude that only through their 

development of a greater share of electric vehicles can future vehicle fuel economy 

targets be achieved (Sen, Noori, Tatari, 2017; Meckling and Nahm, 2018). In a recent 

annual review of the CAFE targets, the US EPA (2017) estimated that electric and hybrid 

vehicles could make up as much as 25 percent of vehicle purchases by 2025. For the 

OEMs, this presents a significant hurdle since currently, the EV proportion of total North 

American market is only just above one percent (OECD, 2018). For the existing parts 

industry, the electrification of vehicle fleets presents even graver challenges. Analysts 
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suggest that the transition to electric vehicles could displace half of the existing value 

currently produced by the parts industry (Knaup, Sauga and Traufetter, 2016; Fessler, 

2018; Giffi, Vitale, Schiller and Robinson, 2018).20  Not surprisingly, the displacement 

impacts on parts sector manufacturing and employment from increased electric vehicle 

adoption are expected to be especially felt in transmission and powertrain manufacturing.  

Responding to recent safety regulations and consumer demand for integration 

with their mobile technologies, automakers are developing several connected and 

autonomous vehicle (CAV) technologies (Waddell and Kokalitcheva, 2018). Connected 

vehicle (CV) technologies include artificial intelligence (AI), dedicated short-range 

communication (DSRC) and 5G network capabilities that make possible vehicle to 

vehicle (V2V), vehicle to infrastructure (V2I) and vehicle to mobile (V2M) 

communication.  While autonomous vehicle (AV) technologies draw on similar 

capabilities to CV technologies, they also are an extension of existing driver assistance 

technologies and hold promise to reduce the number of vehicle accidents (Brown and 

Hatges, 2018; Eliaz, Kumpf and Aldred, 2018). 21 

CAV developments have attracted considerable attention in the media. Yet, while 

automakers have achieved considerable advancements over the past ten years, fully 

autonomous driving and its associated safety benefits are still far from being fully 

realized. The Society of Automotive Engineers (SAE) lists six levels of autonomous 

driving which it rates on a scale from 0 to 5: (0) no autonomy, (1) driver assistance, (2) 

                                                      
20 For example, a recent study conducted in Germany estimated that by 2030 as many as 75,000 automotive 
jobs tied to the manufacturing of ICE parts could be lost in the country (Lambert, 2018a). 
 
21 They note, AVs could "eliminate 90% of all auto accidents in the United States, prevent up to US$190 
billion in damages and health-costs annually and save thousands of lives”. 
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partial automation, (3) conditional automation, (4) high automation and (5) full 

automation (SAE, 2018). Presently, industry capability stands at level 3 or 4 which still 

requires active driver intervention when the vehicle is faced by an obstacle. Limiting 

automakers’ CAV advancement are safety concerns raised by well-publicized accidents 

involving Tesla, Google, and Uber self-driving programs (Carone, 2018). Cold weather 

and poor visibility conditions present additional challenges for the development of these 

technologies (Lambert, 2018b).  Nevertheless, both assemblers and parts makers, 

including BMW, Nissan, Ford, GM, Tesla, Delphi Automotive Systems, Bosch, and 

Magna, continue to invest substantial amounts of capital and actively engage in testing 

and developing self-driving vehicle technologies (Frost and Sullivan, 2018).   

3.4 Government Responses to the Challenges Facing Canadian Auto 

In response to the disruptive nature of recent automotive technological advancements, 

and the headwinds affecting Canadian manufacturing more generally, the focus of 

Canadian federal and provincial governments’ automotive policies has shifted.  Presently 

branded as the innovation agenda, this shift entails an augmented emphasis on 

encouraging higher levels of automotive innovation and new product development in the 

Southern Ontario automotive industry (Sweeney and Mordue, 2017; Holmes et al., 2017). 

Current federal and provincial government officials increasingly view these supports as 

essential to the development of a high-road economic pathway. This includes current 

Federal Minister of Innovation, Science and Economic Development, Navdeep Bains, 

who defines the path forward thusly:  

Our government's support for innovation in the auto sector is a 
key part of our plan to drive economic growth to create a better 
Canada. That means better jobs, better opportunities and better 
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living standards for all Canadians (Government of Canada, 
2017b).  

For Canadian government officials, the innovation agenda is a renewed and 

reworked effort to encourage increased localized levels of automotive corporate R&D 

(Britton, 1996; Holmes, 1996; Smardon, 2014; Holmes et al., 2017, Sweeney and 

Mordue, 2018). In the period between 1985 and 1995, similar high-wage and high-skill 

policies were developed first by the Ontario Liberals and then by the Ontario New 

Democratic Party (ONDP). As part of a “progressive competitiveness” platform, these 

provincial governments developed policies and programs to increase the amount of 

value-added work conducted in the broader Ontario manufacturing sector (Smardon, 

2014).  Such measures included the establishment of the Auto Parts Sectoral Training 

Council in 1991 designed to improve local labour market skills through community 

colleges and firm employee training programs.  

At the federal level in 1989, the Conservative government pursued similar efforts 

with its establishment of the Scientific Research and Experimental Development Tax 

Credit (SR&ED), a program designed to assist firm re-tooling and incremental innovation 

in Canadian industry. Also, in 1989, the federal government established the Networks of 

Centres of Excellence (NCE) program to facilitate partnerships between university 

researchers and private sector firms to develop new automotive products and process 

technologies.  

Through the early 2000s, several calls to action by industry associations brought 

these efforts back into vogue (CAPC, 2016ab; Tanguay, 2018). In 2016, the Canadian 

Automotive Partnership Council (CAPC) called for the reorientation of Canadian 

automotive policy from one centred on maintaining manufacturing competitiveness to 
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one focused on innovation and new product development. In their submission to 

government, they stressed:  

Innovation must become THE pathway to automotive industry 
growth in Canada.  While the industry focuses on manufacturing 
competitiveness through groups such as CAPC, we have not 
historically focused on Canada as a growth location for 
invention, research & development (R&D) and engineering of 
new automotive products and technologies (CAPC, 2016a).  

This effort was made necessary, they argued, by the nature of recent technological 

changes in the industry. They further emphasized that: “Put simply, in this period of rapid 

industry transformation and adoption of new technologies, Canada needs to invent now 

products others will manufacture – not just manufacture products others have invented” 

(CAPC, 2016a).  

3.4.1 Federal and Provincial-level Automotive Innovation Support Measures 

To encourage increased automotive innovation and new product development in Canada, 

federal and provincial-level governments have developed a wide range of grants and 

loans (Table 4.8). These include the multi-sectoral Strategic Innovation Fund (SIF) which 

earmarks $1.26 billion in grants and loans to be expended between 2017 and 2021 for the 

advancement of industrial research, corporate R&D, firm expansion and new market 

development and attraction of large investments into the Canadian market.22 Through the 

SIF the federal government has made several recent high-profile investments supporting 

early-stage firm R&D and the development of new automotive technologies. In 2018, the 

                                                      
22 The SIF replaces two sector-specific grants: the Automotive Innovation Fund (AIF) and the Automotive 
Supplier Innovation Program (ASIP). The AIF provided more directed grants and loans to large OEM and 
tier-1 firms for strategic projects related to the development of more fuel-efficient vehicles. At the SME 
level, ASIP supplied financing for SMEs developing new product technologies. 
 



 

61 

 

government invested $41 million in 11 companies developing a range of products such as 

lightweight magnesium and carbon fibre autobody parts, and material innovations 

necessary for the development of EV components (Government of Canada, 2019a). More 

recently, it announced a $40 million investment in Kanata-based QNX in support of their 

development of CAV technologies and the establishment of an autonomous vehicle hub 

(Government of Canada, 2019b). 
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Table 3-8: Canadian automotive innovation support programs, 2008 to present (Adapted 

and updated from Holmes et al., 2017). 

Provincial Programs Federal Programs 
 Sector Specific Cross-Sector 

Jobs and Prosperity Fund                                                          
$2.7 billion between 2015-2025; 
financing for large-scale SME 
innovation projects 
 
Next Generation of Jobs Fund 
(NGOJF)                                                                                                                                  
$1.15 billion between 2009-2014; 
grants for research, development, 
and commercialization of new 
technologies 
 
Southwestern Ontario 
Development Fund (SWODF), 
Eastern Ontario Development 
Fund (EODF) and Communities 
in Transition Fund                                                                                             
Grants and loans for projects that 
promote the retention, expansion 
or attraction of investment in 
Ontario     
 
Automotive Supplier 
Competitiveness Improvement 
Program (ASCIP) 
Funding for production process 
improvements and worker 
retraining 
 
 
 
 
 
 
 
 
 

Automotive Supplier Innovation 
Program (ASIP)                                                                                             
$100 million between 2015-2017; 
financing for SMEs developing 
new automotive technologies            
 
 
Automotive Innovation Fund 
(AIF)                                                                                          
$1 billion between 2008-2017; 
grants and loans for large-scale 
R&D projects and long-term 
investments in the Canadian 
automotive sector    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                     

Strategic Innovation Fund (SIF) 
$1.26 billion between 2017 to 2021; 
grants and loans for industrial 
research, corporate R&D and 
technology transfer, firm expansion, 
and attraction of large-scale 
investments to Canada 
 
Innovation Superclusters 
Initiative (ISI) 
$950 million between 2018 to 
2023; grants for cluster 
development, early-stage corporate 
R&D, product commercialization, 
firm expansion and new market 
development 
 
Advanced Manufacturing Fund 
(AMF) 
$200 million in grants and loans for 
production and product 
improvements 
 
Accelerated Capital Cost 
Allowance (ACCA) 
Support for manufacturing process 
improvements  
 
Scientific Research and 
Experimental Development 
(SR&ED)                                                                                      
Provides tax credits for basic and 
applied research, eligible support 
work, and the development of new 
technologies 
 
 

  

 Added innovation support is supplied through the cross-sectoral Advanced 

Manufacturing Fund (AMF) and the Accelerated Capital Cost Allowance (ACCA) 

program. The cross-sectoral AMF supports firm investment in the design and 

development of new products or production methods through a contribution of $200-
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million.  The ACCA, by contrast, offers support for firm production process adjustments 

through a two-year straight-line fiscal depreciation rate for machinery equipment.  

At the provincial level, the Ontario government’s Automotive Supplier Competitiveness 

Improvement Program (ASCIP) supplies innovation support targeted to the automotive 

parts sector. Jointly administered by the Automotive Parts Manufacturer’s Association 

(APMA) and Ontario Centres of Excellence (OCE), the program offers parts 

manufacturers funding for new technology adoption, software upgrades and worker 

retraining (APMA, 2017). Through to the end of 2018, the program has funded 36 

projects totalling $3 million in government investment (Government of Ontario, 2018).  

Further to these innovation support measures, the Federal Liberal government in its 2017 

budget announced the Innovation Superclusters Initiative (ISI), a program designed to tie 

together “large firms, innovative SMEs, and industry relevant research institutions” 

(Industry Canada, 2017c). The following year the federal government announced the 

establishment of the Advanced Manufacturing Supercluster and the incorporation of Next 

Generation Manufacturing Canada (NGM Canada). NGM Canada offers more than $800 

million in the industry and government contributions for the development and adoption of 

new manufacturing technologies.  

3.5 Conclusion 

In the context of these government efforts, several industry commenters and associations 

suggest that the Southern Ontario automotive industry has embarked on a new 

development path (Hodgson and Burt, 2016; Wolfe & Goracinova 2017; Wolfe, 2018; 

Bostelaar, 2018). Wolfe and Goracinova (2017: 27) foresee the local industry evolving 

into a more prototypical cluster defined by a “(re)orientation of both OEM and supplier 
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operations (to) increased research activities (...) the introduction of new product lines by 

OEMs and a move by suppliers into higher value-added segments of the industry,”. In 

support of these claims, they cite several high-profile investments in the Canadian 

industry including GM Canada’s investment in a software engineering center located in 

Markham, Ontario and what they find to be the increased supplier engagement in formal 

R&D with local universities and colleges.  

Citing the co-existence of a robust information and communication (ICT) sector 

and traditional automobile manufacturing in Southern Ontario, such assessments identify 

automotive R&D and new product development as presenting the Southern Ontario 

automotive industry with a future comparative advantage in the broader sector (CAPC, 

2016a; Wolfe, 2018; Waterloo EDC, 2019; Figure 4.12). For example, Global Affairs 

Canada (2018) defines the sector in this way: 

Canada’s well-established strengths in automotive 
manufacturing and information and communications technology 
(ICT) combine to make it an excellent location to develop and 
build the connected, autonomous and safe vehicle of tomorrow. 
The automotive and ICT clusters in Ontario and Quebec overlap 
perfectly and provide a unique combination of manufacturing 
experience and software engineering expertise not even found in 
Silicon Valley. 

Sharing this view, CAPC (2016a) highlights the existence of a strong innovation network 

in the sector including: seven dedicated OEM corporate R&D facilities found near their 

assembly operation; a broad ecosystem of highly innovative parts manufacturers; over 40 

colleges and universities which perform automotive research, including dedicated 

programs such as MacAUTO and WatCAR; and, several research labs such as 

CanmetMATERIALS, the Fraunhofer Project Centre for Composites Research, National 

Research Council (NRC) Canada, Automotive and Surface Transportation Program.  
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Figure 3-12: Southern Ontario’s “Cluster within a Cluster” (Source: Waterloo EDC, 2019). 

 

Yet for both policy professionals and researchers studying the industry, what 

really goes on in these locations and how much innovation is conducted domestically in 

the Southern Ontario automotive industry is still in question (Mordue and Sweeney, 

forthcoming). Official Canadian statistics and several high-profile reports detailing the 

limited levels of formal R&D in the Southern Ontario automotive sector belie the notion 

that the sector functions as a traditional cluster (Council of Canadian Academies, 2018). 

Furthermore, the studies reviewed in this chapter present several confounding factors 

which stand to limit advancement along this development pathway, including:  

• Southern Ontario’s more semi-peripheral status within the Great Lakes 

automotive region, 

• the sector’s long-standing weakness in the design and development of new 

products; 

• the tendency for new technology investments to cluster in existing centers 

of automobile innovation such as Michigan; and,  
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• the prevalence and continued importance of external linkages to other 

companies and locations for the design and development of automotive 

products in the sector.  

In the context of recent disruptive technological changes in the automobile industry, we 

thus require a deeper understanding of how the industry in Southern Ontario is likely to 

be affected.  
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Chapter 4 

Research Design and Methodology 

Four primary research questions structured my analysis of the regional-level effects of 

recent disruptive technological changes in the Southern Ontario automotive parts 

industry: 

(1) To what extent are parts producers adapting their current products and processes 

in response to recent industry trends?  

(2) What competitive and innovation strategies are parts firms employing to maintain 

or enhance their position within automotive GPNs?  

(3) At what scale does new product development occur within the sector, and what 

issues does this raise for subsequent rounds of economic development in the 

region? And, 

(4) How effective are current Canadian advanced manufacturing policies and 

programs designed to support the automotive parts industry? 

These questions are informed by Coe and Yeung’s GPN 2.0 approach and addressed 

using a mixed-methods research design. Specifically, Questions 1 and 2 examine firm 

value capture strategies and are explored through an analysis of the responses from plant 

managers to a 2015 survey assessing competitiveness and innovation in the Southern 

Ontario parts sector. Drawing on 31 semi-structured interviews conducted with Southern 

Ontario parts company executives and industry experts, Question 3 probes both where 

and how parts firms enhance value within automotive GPNs. Finally, Question 4 

investigates the state strategies designed to capture and encourage specific segments of 
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production in the Southern Ontario automotive industry and is addressed through a 

document review. 

This chapter discusses the methodological foundations, research design, data 

collection and analytical procedures used to inform my research. Section 3.1 grounds this 

study in the context of industrial restructuring studies that adopt a critical realist 

philosophy of science. Section 3.2 outlines the research design and supplies a justification 

for the choice of methods and section 3.3 describes the data collection and analysis. 

4.1 Conceptual and Methodological Foundations 

My research draws primary conceptual inspiration from the restructuring approach in 

economic geography (Massey, 1984; Cooke, 1989; Dicken et al., 2001; Henderson et al., 

2002; Dicken et al., 2002; Hess and Coe, 2006; Coe and Jordhus-Lier, 2011; Coe and 

Yeung, 2015). Developed by Massey and advanced by GPN scholars, this approach holds 

geography and production to be inextricably connected. It views localities, or regions, as 

providing firms with an uneven opportunity surface that shapes their restructuring 

strategies. Furthermore, the restructuring and new investment decisions that firms make 

transform the opportunity surface and, by implication, produce unique locality-level 

effects and place-based path dependencies (Mackinnon, 2011; Coe and Yeung, 2015). 

Following this line of research, my analytical and methodological approach is 

influenced by critical realism, or a realist philosophy of science (Bhaskar, 1978; Maxwell 

and Mittapalli, 2010; Sayer, 2010). Critical realism recognizes that an objective reality 

exists, but our knowledge of its underlying mechanisms and structures is incomplete 

(Bhaskar, 1978). It disputes the scientific objectivism of positivist approaches of 

according causality to specific objects, properties and relations through the identification 
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of observed regularities. Instead, it advocates for a process-oriented view of causality or 

one which seeks to identify the actual underlying causal mechanisms and processes that 

combine with existing contingent conditions to produce specific events and situations 

(Maxwell and Mittapalli, 2010; Sayer 2010).  

The methodology presented in this chapter draws from realist inspired approaches 

in economic geography and calls for methodological pragmatism in the social sciences 

(Peck, 1996; Yeung, 1997; Sayer, 2010). For Sayer (2010) and other realists, some 

research questions require the use of extensive methods, such as the statistical analysis of 

surveys and large datasets to identify observed regularities between phenomena, whereas 

other questions necessitate the adoption of intensive methods, such as semi-structured 

interviews, to identify underlying causal mechanisms. They hold that by properly 

combining such methods, the researcher can better discern the broader processes and 

underlying mechanisms which produce local and regional outcomes in a specific context 

(Yeung, 1997). Applying these insights, the remainder of this chapter details the research 

design and analytical procedures employed in my study.  

4.2 Case Study 

My rationale for investigating the impacts of disruptive technological change in the 

Southern Ontario automotive parts industry was as follows:  

(1) At a broader industry- and policy-level, changing automotive product 

technologies - such as electric vehicle technologies, vehicle lightweighting and 

connected and autonomous vehicle technologies present both threats and 

opportunities to firms manufacturing traditional automotive products and to 

regional economies heavily dependent on automotive parts manufacturing 
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(OECD, 2011; McKinsey&Company, 2016; KPMG, 2017; PwC, 2017; Roland 

Berger, 2018; TD Economics, 2018). 

(2) In response, policymakers and industry associations have begun to promote firm 

innovation and new product development as a practical high-road economic 

development strategy to ensure a future for the automotive industry in Canada 

(Export Development Canada, 2018; Global Affairs Canada, 2018; Invest in 

Ontario, 2018; Tanguay, 2018; Government of Ontario, 2019b).  

(3) In Canada, this entails a sharp shift in policy focus from auto manufacturing to 

automotive R&D through the development of clusters engaged in new automotive 

product innovation and development (Government of Canada, 2017a, 2019b).23  

(4) Such policy prescriptions are primarily informed by theory and lack an in-depth 

understanding of how new product development actually occurs within the 

broader structure of the global automotive industry (Holmes et al., forthcoming). 

In the context of Ontario, the likely success of such a policy shift is problematic. 

4.3 Research Design and Analytical Procedures 

To examine how these broader industry-level changes affect the competitive and 

innovation strategies of firms within the Southern Ontario automotive parts sector, I 

adopted a mixed-methods research design. Mixed methods research is a widely utilized 

and an increasingly accepted form of research design within the broader social sciences 

(Denzin and Lincoln, 2005; Teddlie and Tashakkori, 2009; Sayer, 2010; Cresswell and 

Clark, 2018). Proponents argue that by combining quantitative and qualitative methods 

                                                      
23 Chapter 4 examines the nature and scope of this policy shift. 
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the inherent limitations of each are minimized; however, they caution that method 

choices must correspond to specific research questions, and furthermore, various stages 

of a research design must be triangulated to ensure reliability and validity.  To deal with 

this issue in mixed-methods research design, Cresswell and Clark (2018) presents two 

primary models. In concurrent designs, the qualitative and quantitative stages occur in 

tandem; the researcher examines similar research questions, and results are interpreted 

and combined at the conclusion of data collection. By contrast, in sequential designs 

quantitative and qualitative methods are used in separate stages of the study and examine 

different aspects of a research problem. I employed this latter design in my study (Figure 

3.1). The research involved several interlinked stages, including a preliminary document 

review, a plant-level survey of competitiveness and innovation strategies in the Southern 

Ontario automotive parts industry, and semi-structured interviews with firm executives 

and other industry stakeholders.  

 

 

 

 

 

 

 

 

 

 



 

72 

 

Figure 4-1: Research design 

 

Intensive Stage: Semi-structured interviews

Analysis of how new product development and innovation occur within the sector
Identification of primary challenges limiting firm new product development strategies

Extensive Stage: Survey

Analysis of regularities in plant-level competitive and innovation strategies
Examination of the main factors contributing to new product development and other innovation activities
Identification of the degree to which Canadian parts producers are developing new product technologies

Preliminary Document Review

Identification of the drivers of recent technological changes in automotive technologies                   
Documentation of Canadian government policies and programs designed to encourage new product 

development within the Southern Ontario automotive parts sector

Sequential Mixed-methods Research Design

Case Study: Southern Ontario automotive parts industry 

Research Problem: Regional-level impacts of technological 
change 
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4.3.1 Preliminary Document Analysis 

The first stage of my study entailed a preliminary document review. The purpose was to 

identify the main drivers of recent disruptive technological changes, and government 

policies designed to promote innovation and new product development in the Southern 

Ontario automotive parts sector. Four primary questions structured my review of the 

literature and documents:  

(1) What are the primary motivators of disruptive technological changes in the 

broader automotive industry? 

(2) What challenges or opportunities do industry analysts believe new product 

technologies will present for existing automotive parts producers? 

(3) Within the Southern Ontario automotive industry, which firms are actively 

developing new product technologies and where are they locating their 

investments in these activities? And, 

(4) What policies and programs have the federal and provincial governments 

developed to encourage and facilitate new product R&D activities in the 

Southern Ontario automotive parts sector?  

I addressed the first two questions by reviewing industry and government reports 

including the US Environmental Protection Agency (EPA) CAFÉ fuel regulations 

(NHTSA, 2010, 2012), US Department of Transportation vehicle safety regulations 

(NHTSA, 2018), and publicly available consultancy reports outlining the primary 

motivators for, and potential outcomes of, recent disruptive technological changes in the 

automotive industry (McKinsey, 2016; Roland Berger, 2016; Deloitte, 2018). The third 

question was examined through a review of relevant policy and program documents from 
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Industry Canada, the Ontario Ministry of Economic Development and Trade, Invest in 

Ontario, and recent federal budget reports. Lastly, to address question 4, I monitored 

press releases posted on the Ontario Ministry of Economic Development and Trade, 

Government of Ontario Newsroom and Industry Canada webpages.24  

4.3.2 Extensive Stage: Manufacturing Plant Survey 

The second stage of my study involved analyzing the results of a survey assessing plant-

level competitive and innovation strategies in the Southern Ontario parts industry. 

Through my involvement with the Automotive Policy Research Centre (APRC) and 

under the supervision of Drs. John Holmes and Tod Rutherford, I assisted in the design, 

administration and analysis of a 10-page plant-level survey (Appendix A). The survey 

was designed to provide insight into innovation activities and factors associated with 

performance and competitiveness across manufacturing plants in the Canadian 

automotive parts sector.25 The survey asked plant managers to assess the influence of 

public policy and supply chain relationships on their plant’s overall performance. Other 

questions probed the degree to which plants engage in both product and process 

innovation, what types of innovation and R&D activities they engage in, and the 

challenges plant managers feel most limit their ability to develop new products. 

                                                      
24 I created and maintained a database detailing the programs and policies designed to encourage innovation 
in the Canadian automotive industry. This entailed monitoring the following sources: Automotive 
Innovation Fund (Industry Canada, 2017a), Automotive Supplier Innovation Program (Industry Canada, 
2017b), Strategic Innovation Fund (Industry Canada, 2019), and press briefings on the Government of 
Ontario Newsroom webpage (Government of Ontario, 2019a).  
 
25 This included plants in the automotive tool, die and mould (TDM) sub industry. TDM firms produce 
tooling and other critical subcomponents necessary for advanced manufacturing. In Canada they are closely 
tied to the automotive industry and face many of the same challenges as other parts firms.  
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Most questions asked plant managers to record their responses on a five-point scale.  In 

the design phase of the survey, I included two questions that directly addressed the 

influence of recent changes in automotive product technologies on plant business 

strategies and asked plant managers to identify potential barriers limiting their 

engagement in the development of new products (see Appendix A, questions 12 and 13).   

In August 2015, we mailed a paper copy of the survey to a list of 661 automotive 

parts plants.26 Due to plant closures, inaccurately classified plants and the return of 

undeliverable surveys, we revised this initial list to 558. To improve the response rate, in 

October/November 2015, we prepared an electronic version of the survey and sent a 

second participation request to plant managers who had not yet responded.27  

In total, we received 107 completed responses from plant managers in Southern 

Ontario for a response rate of 20 percent. 28  Responses were entered into SPSS, and after 

performing minor edits to the database, we generated initial counts.29  The plants that 

responded to our survey were broadly representative of the diversity found in the parts 

industry (Table 4.1). We received good coverage by plant size, subindustry, and plant 

                                                      
26 The initial mailing list was drawn from an APRC database developed by Dr. Brendan Sweeney. The 
plants were located primarily in Southern Ontario although there was representation form other provinces: 
Quebec (35); BC (9); Other Provinces (7).   
 
27 We administered the electronic version of the survey using SurveyMonkey.  
 
28 In an earlier paper we reported 115 responses (Holmes, Rutherford and Carey, 2017). That number 
included plants found outside of Southern Ontario and for my analysis I also excluded several responses 
that were incomplete.      
 
29 Rebecca Lucier assisted in entering the responses. 
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ownership; however, plants owned by large Canadian-owned tier-1s and unionized plants 

were underrepresented in our responses.30  

Table 4-1: Key characteristics of respondent firms (Source: Survey data) 

Tier (n) Plant Ownership (n) Subindustry (n) Plant Size by 
Employee 
Headcount (n) 

Tier 1 (47) 

Tier 2/3 (60) 

Canada (68) 

USA (23) 

Europe (8) 

Japan (6) 

Other (2) 

 

Engines and Engine Parts (16) 

Plastic Parts (12) 

Seating and Interiors (16) 

Stampings and Castings (30) 

Tool, Die, Mould and Machinery (17) 

Other (16) 

>250 (30) 

50-250 (52) 

<50 (25) 

 

 After the initial descriptive analysis of plant characteristics, our initial analysis of 

the collected data focused on identifying the primary public policy factors influencing 

plant performance and competitiveness (Holmes et al., 2017). Plant managers reported 

that the availability of subsidies and tax credits for R&D; provision of government 

subsidies to attract or retain OEM vehicle assembly capacity in Ontario; international 

trade agreements; and government support for workforce training and skills upgrading 

were the four most highly ranked factors contributing to firm success. Since the Canadian 

auto parts industry is so heavily reliant on exports to the United States, it was not 

                                                      
30 This judgement is based on review of our returns against our initial mailing list. To encourage an 
increased response rate amongst Canadian owned tier-1s and unionized plants, requests were made to 
representatives of Unifor and the Automotive Parts Manufacturers Association (APMA) that they ask their 
membership to participate. This yielded several additional responses; however, the caveats mentioned 
above remain.   
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surprising that most respondents stated that the value of the Canadian dollar has a 

significant impact on plant competitiveness.  

4.3.2.1 Survey Analysis 

For the purposes of my dissertation, the analysis of data collected in the survey focuses 

on (1) the extent to which plant managers are  adapting their current products and 

production processes in light of the technological change underway in the industry,  (2) 

the primary competitive and innovation strategies that parts manufacturers are employing 

to enhance or maintain their position within the sector, (3) how new product development 

commonly occurs within the sector, and (4) the perceived importance of government-

supported innovation policies and programs.  

I examined the first two research questions through an analysis of plant manager 

responses to survey questions 6, 8, 9, 11, 12, and 13. These questions probed both the 

competitive strategies and the challenges that managers found to most limit new product 

development within their plant. Research questions 3 and 4 were studied through the 

analysis of questions 10, 15, and 16. Survey question 10 examined which sources of 

information plant managers believed to be most important to their plant’s R&D.31 while 

questions 15 and 16 examined the perceived importance of government policies and 

programs to plant innovation and new product development efforts.32 

                                                      
31 In Question 10 of the survey, plant managers were asked: “To what extent is each of the following an 
important source of information and ideas needed for the development of new or significantly improved 
products or production/manufacturing processes in your plant? (1 Not important, 2 Slightly important, 3 
Moderately important, 4 Important, 5 Very important, 0 Not applicable)”. 
 
32 Question 15 asked: “To what extent does each of the following public policy factors inhibit or contribute 
to the success of your firm? (1 Strongly inhibits, 2 Inhibits, 3 Neither inhibits nor contributes, 4 
Contributes, strongly contributes)”. Question 16 asked: “In the context of the local region in which your 
plant is located, how strongly do you agree or disagree with each of the following statements? (Please 
indicate your opinion by using the following scale where 1 is strongly disagree and 5 is strongly agree)”.  
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The analysis of the survey data entailed the creation of tables classifying the 

median response and, for scaled questions, the percentage of plants identifying each 

selection. Furthermore, I performed non-parametric tests in SPSS to identify significant 

differences in responses between plants identifying as tier-1 and tier-2/3 to the issues 

identified above. These tables form the basis for the analysis reported in Chapters 5 and 

6.  

4.3.3 Intensive Stage: Semi-structured Interviews  

The intensive phase of my data collection consisted of 31 semi-structured 

interviews with firm executives and industry experts. The purpose of my interviews was 

to gain further insight into how firms engage in new product development, and what 

challenges they face when faced with adapting their current products or replacing them 

with new products.  To identify potentially suitable interview subjects, I began by 

searching through the survey data for firms that identified either significant negative or 

positive impacts from recent disruptive technological changes (Appendix A, question 12). 

Additional firms for interviews were identified both during the preliminary document 

review stage and through consultation with APRC researchers. The interview guide I 

developed included questions designed to explore in more depth the challenges that firms 

face when adapting their existing processes and products, whether they engage in new 

product development activities, where they choose to locate these activities, and why 

some locations are more attractive than others for new product development (Appendix 

B). A second set of questions was developed to guide interviews conducted with 

government policy professionals, university researchers, and representatives from 

organized labour.  In these interviews, respondents were asked to identify the 
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opportunities and challenges associated with the development of new product 

technologies in the broader automotive industry (Appendix C).  

After receiving General Research Ethics Board (GREB) approval (Appendix D), I 

sent prospective interview subjects an email requesting their participation in my study 

and conducted the interviews between April 2016 and May 2017 (Appendix E). In total, I 

conducted 31 interviews: 20 with firm executives, and 11 with government and other 

industry stakeholders (Table 3.2). Given the scope of my study and the primary research 

questions stated earlier, I placed primary attention on the firm executive responses. To 

gain insight into the wider implications of recent technology developments in the 

Southern Ontario automotive parts industry, I endeavoured to secure interviews with both 

Tier 1 and lower tier firms, with both Canadian-owned and on-Canadian-owned firms 

and with firms drawn from different product subsectors of the industry.   

Table 4-2: Key characteristics of semi-structured interview subjects 

Government and Industry 
Stakeholders (11) 

Firm Executives (20) 

Level of 
Government 

(n) 

Other 
Stakeholders (n) 

Tier (n) Firm 
Ownership (n) 

Subindustry (n) 

Federal (2) 

Provincial (2) 

Municipal or 
Regional 
Economic 
Development 
Officers (3) 

Executives, 
University 
Research Labs (2) 

Executive, 
Industry 
Associations (1) 

Representative, 
Organized Labour 
(1) 

Tier 1 (8) 

Tier 2/3 (12) 

Canada (13) 

Foreign (7) 

Engines and 
Engine Parts (2) 

Plastic Parts (3) 

Seating and 
Interiors (3) 

Stampings and 
Castings (4) 

Tool, Die, 
Mould and 
Machinery (4) 

Other (4) 
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4.3.3.1 Interview Transcription and Coding Procedures 

Recorded interviews were transcribed within one week of the interview by either myself 

or Rebecca Lucier, an undergraduate research assistant employed by the APRC. I 

employed a two-stage thematic analysis to code the information in the transcripts. 

Thematic analysis is an accepted and well-regarded method in the broader social sciences 

for the systematic identification of codes or themes in transcript data (Nowell, Norris, 

White and Moules, 2017). For the purposes of my study, this involved the identification 

of two primary code types: deductive codes generated from analysis of the survey data, 

and inductive themes found through textual analysis. 

During the deductive stage, I read through the transcripts and searched for 

references to several codes deduced from the previous analysis of the plant survey data. 

From the plant survey responses, I found that plant managers identified several key issues 

which limited their plant’s engagement in new product R&D. These included limited 

financial resources, pressure to meet current customer production demands, and general 

staffing issues affecting their plant’s ability to engage in the development of new 

products or processes (Appendix A, question 13). In my interviews, executives identified 

similar issues and expanded further on why this was the case.  

The inductive stage entailed repeated readings of the transcribed interviews. 

Further to the themes identified in the survey, inductive themes provided insight into the 

scale at which new product development decisions are made within the parts sector, how 

information concerning the design and development of new products is transferred within 

the industry and the power dynamics within global production networks that place limits 

on the ability of some firms to engage in new product design work. The identification of 
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these themes helped shape the general conclusions presented in Chapters 5 and 6, and 

served as the primary basis for the policy critique presented in Chapter 7. 
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Chapter 5 

Firm Strategies and Regional Lock-in in the Southern Ontario 

Automotive Supplier Sector 

“Technology-driven trends will revolutionize how industry players respond to changing 

consumer behaviour, develop partnerships, and drive transformational change.” 

(McKinsey&Company, 2016) 

 

In the next two chapters, I explore empirically the extent to which recent technological 

changes are affecting the competitive position and business strategies of automotive parts 

manufacturers in Southern Ontario. Through analysis of 20 semi-structured interviews 

and plant-level survey data, I examine how company executives and plant managers 

interpret recent industry changes, the degree to which they are adjusting their competitive 

strategies to adapt to recent industry-level changes, and whether differences exist 

between large versus small-sized suppliers. This leads to the identification of the longer-

range implications of automotive technological change for regional economic 

development in Ontario.  

This chapter examines the aggregate patterns of competitive and innovation 

strategies among parts sector firms in Southern Ontario and challenges the notion that the 

sector is radically changing course. My analysis demonstrates that, with the exception of 

vehicle lightweighting, much of the sector remains unaffected by recent industry-level 

technological changes and locked-in to existing competitive strategies. Several 

explanations are advanced for this including (1) the uneven governance relationships and 

power discrepancies that exist between firms in the parts sector, (2) the spatially and 
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functionally segmented nature of automotive R&D in the broader automotive industry, 

and (3) the slower than anticipated development time for several new automotive product 

technologies. Based on this analysis, in the concluding section, I address why the sector’s 

locked-in status may be less concerning than some assume. 

5.1 Competitive and Innovation Strategies in the Southern Ontario Parts Sector 

As described in Chapter 3, several researchers and analysts claim that the Canadian 

automotive industry is embarked on a new developmental path defined by increased 

levels of corporate R&D, engagement with local universities and colleges for the 

development of new technologies, and, the enhancement of firms’ position within GPNs 

(Hodgson and Burt, 2016; Wolfe & Goracinova 2017; Wolfe, 2018; Bostelaar, 2018). 

This section examines these claims using data drawn from a survey focused on the 

competitive and innovation strategies pursued by plants manufacturing automotive parts 

in Southern Ontario. The survey was conducted in late 2015 and examined the recent 

performance of plants, the challenges they faced as a consequence of recent technological 

changes in the industry, competitive and power dynamics in automotive GPNs, and the 

restructuring and shake-out of the broader industry in the wake of the 2007-09 financial 

crisis.  

Carried out at the plant-level, the survey offers a snapshot of how individual 

manufacturing units view their competitive position within the sector and the strategies 

they employ to remain viable in a changing industry. Plant managers were asked to 

identify on a five-point scale the extent to which a range of factors affected the overall 

performance of their plant (Table 5.1). The highest proportion of managers reported 

difficulties in finding qualified staff, followed by concerns over the arrival of new 
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competitors. Many managers also found that changing production process technologies 

and the arrival of competing products affected their operations. Clearly, new product and 

process developments, including the arrival of disruptive technological changes, are a 

pertinent issue in the sector.  

Table 5-1: Competitive challenges experienced by Southern Ontario automotive parts 

plants, ordered from most to least often found important (Source: Survey, Question 6). 

  N Median %Disagree %Neutral %Agree 

Experience difficulties finding 
qualified staff 

107 4 10% 9% 81% 

Threatened by the arrival of new 
competitors 
 

107 4 18% 17% 65% 

Production technologies change 
rapidly 
 

107 4 12% 26% 62% 

Threatened by the arrival of 
competing products 
 

107 4 17% 26% 57% 

Diversified their customer base 
following the financial crisis 
 

107 3 26% 26% 47% 

Experience difficulties retaining 
qualified staff 
 

107 3 35% 19% 46% 

Customer demands are easy to predict 107 3 38% 19% 43% 

Customers can easily substitute their 
products 
 

107 3 41% 17% 41% 

Believe the industry to be stronger as 
result of the 2007-2009 financial crisis 

107 2 50% 22% 28% 

Can easily substitute its current 
suppliers 

107 2 63% 27% 10% 

Note: On a scale of 1 to 5, respondents were asked how strongly they agreed or disagreed with several 
statements about their current competitive environment where 1 represented strongly disagree, 2 
disagree, 3 a neutral response, 4 agree and 5 strongly agree. Due to a considerable number of moderate 
responses in the final survey results, this table combines responses showing 1 and 2 as "disagree" and 4 
and 5s as "agree."  
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While plant managers found the arrival of new products and production processes 

to present a challenge, they also acknowledged being least ahead in new product and 

process innovation compared to their competitors and primarily engaged in 

manufacturing. Question 8 asked managers, on a scale of 1 to 5, to assess the 

performance of their plant compared to their competitors on several common 

performance criteria. Managers judged their plants to be furthest ahead with respect to 

conventional manufacturing measures such as product quality, delivery of finished goods, 

labour relations and overall productivity33 (Table 5.2). Managers assessed being most 

behind in setting up partnerships with universities, the use of government support 

programs to enhance workplace skills and obtaining new patents. This is not surprising 

considering the broader sector’s historical weakness in performing formal R&D and the 

level at which the survey was conducted.34 

 

 

 

 

 

 

 

 

                                                      
33 As Table 5.2 shows, most plant managers identified being ahead in a wide range of performance criteria. 
This is likely due to most respondents being loath to see their plants as below average.  
 
34 As discussed in Chapter 4, many plants do not perform early-stage R&D. The tier-1s co-locate their 
primary corporate R&D and project engineering centers in established hubs, while at the tier-2 and -3 level 
many suppliers rely on other firms in automotive GPNs for product information. 
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Table 5-2: Plant performance compared to competitors on selected criteria, ordered from 

most to least often found ahead (Source: Survey, Question 8). 

  N Median %Behind %Unchanged %Ahead 

Quality  107 4 4% 25% 71% 

Delivery 107 4 5% 31% 65% 

Quality of labour relations 107 4 6% 31% 63% 

Overall productivity 107 4 11% 39% 50% 

Quality of employee skills 107 3 13% 42% 45% 

Process innovation 107 3 23% 32% 44% 

Product innovation 107 3 21% 38% 41% 

Use of new technology 107 3 30% 33% 37% 

Price competitiveness 107 3 26% 43% 31% 

Hourly labour cost 107 3 28% 45% 27% 

Establishing partnerships with 
universities and colleges 

107 3 45% 34% 22% 

Use of government support programs 
to enhance skills 

107 3 35% 45% 21% 

Developing new export markets 107 3 36% 48% 15% 

Obtaining patents 107 3 45% 42% 13% 

Note: On a scale of 1 to 5, respondents were asked to assess the performance of their plant compared to 
their competitors where 1 represented behind, 2 somewhat behind, 3 about the same, 4 somewhat ahead, 
and 5 ahead. This table displays responses indicating 1 or 2 as "behind" and 4 and 5s as "ahead". 

 

Other questions concerning plant innovation practices revealed evidence that 

plants are still primarily engaged in manufacturing operations and perform little formal 

R&D. In question 9, for example, on a scale of 1 to 5, respondents were asked to classify 

the level of importance that they had attached to various innovation-related activities in 
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their plant between 2009 and 2014 (Table 5.3). Although over half of the surveyed plants 

attached medium to high importance to new product and process innovation, the 

acquisition of machinery and equipment and retooling linked to the introduction of new 

products or processes were accorded higher significance. Plant managers reported more 

formal early-stage R&D activities such as project engineering and design work to be less 

critical.  These results are broadly consistent with earlier research that characterized 

plant-level innovation in the Southern Ontario parts sector as being more process oriented 

and incremental in scope (Holmes et al., 2005; Rutherford and Holmes, 2007, 2008). 

Table 5-3: Plant innovation activities, ordered highest to lowest importance. (Source: 

Survey Question 9). 

  N Median 
%Low 

importance 
%Medium 

%High 
importance 

Acquisition of machinery and 
equipment linked to improved 
production processes 
  

107 4 11% 20% 69% 

Re-tooling and production start-
up linked to new products or 
processes  

107 4 15% 28% 57% 

R&D linked to new or improved 
products or processes 
  

107 4 22% 23% 55% 

Training linked to the 
introduction of new or improved 
products or processes 
  

107 4 16% 31% 53% 

Project engineering or industrial 
design linked to new or 
significantly improved products 
or processes 

107 3 19% 35% 45% 

 
Note: On a scale of 1 to 5, respondents were asked what level of importance they attached to the 
following activities between 2009 and 2014 with 1 being low importance and 5 high importance. 
This table shows responses indicating 1 and 2 as low importance, 3 medium importance and 4 and 5s 
as high importance.  

 



 

88 

 

The survey results further showed that, at the plant-level, managers had limited 

power or opportunity to engage in early-stage formal R&D and thus functionally upgrade 

their existing products and processes. A significant majority of plant managers identified 

three prime challenges they faced when attempting to develop new products or processes: 

(1) the high costs associated with developing new products or processes; (2) pressure to 

meet current customer demands; and (3), a lack of skilled personnel (Table 5.4).  Another 

striking result in the table is the substantial drop in the percentage of plants that 

experienced barriers securing financing or those stemming from government regulations, 

limited marketing capability, customer interest and other issues. One explanation for this 

is that many plants and some firms are still functionally unable to engage in new product 

development and other innovation activities and thus less likely to encounter such 

challenges. This is consistent with research that shows that customer pressure leads many 

parts firms to remain focused on current production, leaving them with little time or 

available staff to engage in new product development (Helper, 1991; Rutherford and 

Holmes, 2009, 2014; Helper and Kuan, 2016).  Another explanation is that these 

activities occur at a different level in a firm’s corporate hierarchy and are thus unlikely to 

be captured in the survey results (Pavlinek, 2012, 2018). 
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Table 5-4: Barriers met by plants when developing and introducing new products or 

improved manufacturing processes, ordered from issues identified to be most to least 

important (Source: Survey, Question 11). 

  N % 
High cost of developing new or improved products or 
processes 

75 67% 

Pressure to meet current customers' demands 73 65% 

Lack of skilled personnel 65 58% 

Lack of financing 30 27% 

Ineligibility to qualify for government programs 28 25% 

Government regulations 18 16% 

Lack of marketing capability 13 12% 

Lack of customer interest 13 12% 

Lack of access to expertise in universities or government 
research labs 

12 11% 

Lack of relevant technological knowledge 9 8% 

Lack of cooperation with other firms 9 8% 

Note: Respondents were asked to select which challenges they faced when attempting to introduce 
new products or improved production processes.  

 

The survey results furnished limited evidence of the knowledge sharing dynamics 

and research engagement with universities discussed in the literature concerning 

industrial cluster development. In Question 10, plant managers were asked to identify the 

relative importance of various potential sources of information for the development of 

new or improved products or manufacturing processes. They recognized their customers 

and their production staff to be overwhelmingly the most important, followed by their 

suppliers and competitors. It was striking that they attached low levels of importance to 

universities and colleges, provincial and federal agencies and research and consultancy 
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firms (Table 5.5). At an aggregate level, this suggests that knowledge shared between and 

within firms remains a more critical generator for new product development and 

innovation activities in the local sector. Furthermore, it provides some indication of the 

retention of the more functionally and geographically segmented nature of automotive 

R&D, and that non-local knowledge likely remains a vital source of new product 

information for manufacturing plants in the Southern Ontario parts sector (Pavlinek, 

2012, 2018; Holmes et al., forthcoming).  

Table 5-5: Importance of potential sources of information and ideas for product and 

manufacturing process innovations, ordered from most to least important (Source: Survey, 

Question 10). 

  
N Median 

%Not 
important 

or NA 

%Moderately 
important %Important 

Customers 107 5 4% 4% 91% 
Production staff 107 5 8% 15% 77% 
Suppliers 107 4 10% 27% 63% 
Competitors 107 4 20% 24% 56% 
R&D staff 107 4 30% 16% 54% 
Parent or sister company 107 3 38% 13% 49% 
Marketing staff 107 3 48% 13% 38% 
Industry associations 107 4 41% 29% 30% 
Universities and community 
colleges 107 2 52% 29% 20% 

Federal government agencies 
and research labs 107 2 69% 16% 15% 
Consultancy firms 107 2 70% 16% 14% 

Provincial government agencies 
and research labs 107 2 70% 19% 12% 

Note: On a scale of 0 to 5, respondents were asked to identify the extent to which each of the following 
sources of information were important for their development of new or significantly improved products 
or production processes in their plant with 0 representing not applicable, 1 not important, 2 slightly 
important, 3 moderately important, 4 important and 5 very important. This table combines responses 
indicating 0, 1 and 2 as not important or NA, and 4 and 5 as important.  
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In summary, at the plant-level in the Southern Ontario parts sector the following 

competitive strategies are observed: 

• Plants remain focused on manufacturing and undertake limited formal R&D 

activities; 

• overall, the innovation that does occur at the plant level tends to be incremental 

and directed to improving manufacturing processes;  

• involvement in formal R&D at the plant level is limited by cost, the constant 

pressure to meet customer demands regarding current production, and a lack of 

skilled personnel; and, 

• plants primarily rely on information from their customers, their production staff 

and competitors for new product and process development. 

Furthermore, there is negligible evidence that plants engage with universities and 

colleges or with government research labs to undertake the development of new products 

or improvements in manufacturing processes. Instead, several operators continue to rely 

on external sources of information and early-stage R&D that originates both from within 

and outside the region. 35 Thus, at the plant-level, there is limited evidence that the sector 

in Southern Ontario has begun to alter its competitive and innovation strategies radically; 

instead, it is still focused primarily on manufacturing automotive products within a 

macro-regional production network based on designs and specifications provided from 

elsewhere.  

                                                      
35 Again, it should be stressed that these are establishment level results. Several large tier-1 parts firms such 
as Magna, Linamar, ABC Group, Multimatic and Bosch maintain separate corporate R&D facilities in the 
province which were not captured in the survey results. However, with respect to some single plant 
suppliers, the results may reflect their broader corporate strategy.  
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5.2 What Disruption?  

Having established the general contours of plant-level manufacturing strategies, we now 

examine how the Ontario parts industry is responding to the development of new and 

potentially disruptive automotive technologies.  In question 12, the survey asked plant 

managers to assess the likely impact on the future of their plant of ongoing changes in 

automotive technologies.  Overall, managers did not predict a significant impact, either 

positive or negative, on the future of their plant (Table 5.6). Of the technologies listed, 

managers found only vehicle lightweighting to present a potentially positive impact for 

their plant. They viewed other trends such as the development of hydrogen fuel cells and 

connected and autonomous car technologies as having little or no impact on their future 

success.  

These results broadly reflect the composition of the Southern Ontario parts sector 

and its existing strengths and weaknesses in several sub-segments as described in Chapter 

4. The sector is strong in stampings and castings, seating and interiors and plastic parts 

manufacturing and less prominent in motor vehicle electronic equipment. The former 

sub-segments are directly affected by OEM vehicle lightweighting efforts, while CAV 

and the development of alternative propulsion technologies principally impact the latter 

group.  
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Table 5-6: Potential impact of ongoing technological changes on the future of plants, 

organized from largest to least positive impact (Source: Survey, Question 12). 

  N Median %Negative 
impact 

%Little or 
no impact 

%Positive 
impact 

Vehicle light weighting through 
material advancements 

107 3 17% 33% 50% 

More fuel-efficient ICEs 107 3 7% 64% 29% 

Electric powertrains 107 3 25% 49% 26% 

Hybrid electric vehicle 
technologies 

107 3 20% 58% 22% 

Hydrogen fuel cell technologies 107 3 19% 63% 19% 

Vehicle electrification 
(replacement of mechanical 
componentry with electronics) 

107 3 17% 67% 16% 

Connected and autonomous 
vehicle technologies 

107 3 5% 79% 16% 

Note: On a scale of 1 to 5, respondents were asked what impact the following technological changes 
will have on the future of their plant with 1 representing significant negative impact, 2 some negative 
impact, 3 little or no impact, 4 some positive impact, 5 significant positive impact. This table 
reclassifies responses indicating 1 and 2 as negative impact and 4 and 5 as positive impact.  

  

Moreover, the results presented in Table 5.6 reflect both the activities automotive 

manufacturing plants in the province engage in and the level of maturity of the 

technologies under study. Interviews with 20 automotive parts executives revealed that 

several recent technological advancements presented a limited overall impact upon their 

company’s immediate competitive success. Executives named several drivers of current 

technological trends and voiced general uncertainty concerning which technologies will 

ultimately reach the market. Specifically, they singled out vehicle lightweighting from 

the other listed technologies noting that it is the most advanced and ‘baked-in’ to current 



 

94 

 

OEM efforts to meet CAFE targets (Figure 5.1).36  Overall, executives regarded 

lightweighting as providing OEMs with the most cost-effective and incremental means of 

achieving or maintaining CAFE compliance and foresaw continued growth in the market 

for lightweight automotive components.37 

Figure 5-1: Perceived industry advancement in recent technological trends (Source: 

Interviews). 

 

 

 

 

                                                      
36 Thus, given that at the establishment-level parts firms are most concerned with manufacturing not R&D, 
it is unsurprising that managers found the most production-ready trend to have the largest potential impact 
on the future of their plant.  
 
37 These views are reflected in EPA (2016) research which found lightweighting to be the most cost-
effective way for the OEMs to meet their CAFE commitments. Despite both contributing to a CO2 
reduction of over 40 percent, they found that a 10 percent reduction in vehicle mass equated to an estimated 
additional cost of just under $2000 USD while powertrain electrification would add over $4000 USD. 

80% (16)

10% (2)

10% 
(2)

Question: In which of the following technological 
trends do you believe the industry is most advanced?

Vehicle Lightweighting

Powertrain Electrification

Connected and Autonomous Vehicle Developments
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5.2.1 Vehicle Lightweighting 

For several parts executives engaged in stampings and castings and plastic parts 

manufacturing, OEM vehicle lightweighting efforts enhanced their overall 

competitiveness. This prompted them to alter their business strategies and adapt several 

of their previous product offerings.  As one executive with a stamping firm producing 

sizeable structural steel components noted concerning CAFE and its impact upon their 

business: “lightweighting gets you a long way there. [With CAFE] we said let’s 

reposition ourselves so that we can fabricate good products that are lighter, stronger and 

better” (Extract 5-01). Likewise, an executive with an aluminum extrusions manufacturer 

when asked about vehicle lightweighting and its impacts upon their business strategies 

commented that: “with CAFE, you’ve got increased use of aluminum for parts like body 

panels, rails and torque boxes and shock towers. So now, for us, you have gone from 1 or 

2 products to 8 or 10 [that you can offer]” (Extract 5-02).   

Both executives reported that OEM lightweighting efforts allowed their 

businesses to expand their product offerings and grow their Canadian manufacturing 

footprint. Their experiences reflect a broader materials transformation occurring within 

the sector and its impact upon stamping and casting sub-industries. Spurred by emission 

standards, the OEMs have begun to integrate increased quantities of advanced high-

strength steel (AHSS) and aluminum into their vehicles. Between 2015 and 2025, reports 

estimate that the average North American vehicle is expected to lose nine percent of its 

total mass through lightweighting (ICCT, 2017; Lutsey, Meszler, Isenstadt, German and 

Miller, 2017; Modi and Baron, 2017). Of that loss, aluminum is expected to account for 
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57 percent and AHSS for 40 percent, opening a broad and emerging market for parts 

makers (Ducker Worldwide, 2018). 

Within the Southern Ontario parts industry, OEM lightweighting efforts through 

material substitution spurred growth for several plastic parts manufacturers. One plastic 

parts executive pointed to the financial crisis of 2007-2008 as an important turning point 

for their business: “I think [lightweighting] has always been there, but when the OEMs 

came out of the 2008-2009 depressive slump, weight savings, lightweighting and fuel 

economy became big issues. We kept getting calls from them saying bring in your new 

products.” (Extract 5-03). Like the stampers and casters discussed earlier, this executive’s 

experience reflects an increased demand for their parts because of OEM vehicle 

lightweighting efforts with analysts predicting over 10 percent growth in the plastic parts 

sub-segment between 2016 and 2024 (Global Market Insights, 2018).  

5.2.2 Powertrain Electrification  

Executives engaged in engine and transmission parts manufacturing found advancements 

in powertrain technologies also to be an essential path for the OEMs to meet their CAFE 

commitments; however, compared with industry analysts, they expressed greater 

uncertainty about which specific technologies would eventually come to dominate the 

market. One executive, in a firm specializing in the production of powertrain 

components, suggested that more stringent CAFE standards in tandem with North 

American consumer preferences for larger vehicles produced both challenges and 

opportunities for firms producing traditional internal combustion engine (ICE) products:  

If North Americans continue to want to drive larger vehicles, 
which is probably the case, you are not going to get there solely 
by mechanical innovation. The Europeans are probably the 
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leaders in terms of maximizing the efficiency of internal 
combustion engines, and a lot of how they manage to do that is 
through turbocharging, but you’re able to do that because the 
type of vehicle over there is generally smaller. You run into 
limitations here if we stay with our SUVs and crossovers. This 
will continue to drive increased electrification of the powertrain 
in the future.” (Extract 5-04) 

Yet, overall many executives questioned how far, and by how much, current CAFE 

regulations would drive powertrain electrification. Most believed that the OEMs could 

meet the more advanced 2025 CAFE standards of 54.5 miles per gallon through more 

incremental innovations in powertrain technologies such as engine downsizing and 

turbocharging. As one respondent stated, “of course, lightweighting and electrification is 

one way to go at it, but for fuel economy as it pertains to propulsion, smaller sized 

engines that are turbocharged or transmissions with more gears in them gets you a long 

way there” (Extract 5-05).   

A recent ICCT (2016) report on US vehicle market trends by powertrain type 

substantiates these views by providing evidence of an increase in ICE engine downsizing 

and slower growth in EV sales. Between 2010 and 2016, it found that the percentage of 

smaller turbocharged engines in the US market increased from 3 to 20 percent. The report 

attributed much of this growth to the significant cost efficiency of engine downsizing 

compared to powertrain electrification finding that OEMs can realize up to 60 percent of 

the efficiency gains of full-scale electrification at only about 40 percent of the cost 

through measures such as e-boost, conventional turbocharging, cylinder deactivation and 

variable valve timing (ICCT, 2016). For the OEMs, this is significant, given that the 

average electric vehicle requires $9,000 to $13,000 in added technological investment for 

a car to be compliant with the pre-2008 CAFE requirements (EPA, 2016; Lutsey et al. 

2017).  
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Several interviews revealed that recent advancements in ICE technologies 

coupled with the significant costs associated with vehicle electrification created 

uncertainty over whether CAFE would provoke growth in EV sales.38  As one respondent 

noted,  

It’s a bit of a joke right now asking what does your graph of the 
future look like because we can draw whatever one we want and 
no one’s wrong. So here we are now at probably less than 1% of 
electric vehicles. If I’m a company that benefits from 
electrification, I’m going to draw an exponential growth curve. If 
I’m a company that is not too enthusiastic about electrification, I 
am going to draw a flat line. And, if I am in the middle, I am 
going to draw one between the other two (Extract 5-06). 

Instead, executives believed that shifting consumer preference and more aggressive 

government subsidies outside of North America would be more crucial factors 

influencing the continued growth of global EV sales. As one executive with an engine 

parts firm with plants in both Canada and China noted concerning the Chinese market, 

“they have the opportunity to drive electrification. They can mandate it, and they can 

make whatever rules they want” (Extract 5-07). Supporting this view, an OECD (2018) 

study found China to now be the largest EV market, officially surpassing the US in 2016 

(Figure 5.2). Driving the growth of the Chinese EV market, they reasoned, were 

substantial national- and municipal-level purchase incentives. Conversely, within North 

America the report found EV sales to be softening, and likely to remain below five 

percent in 2025, due to more modest purchase incentives and the recent advancements in 

ICE technologies discussed above (OECD 2018). 39 

                                                      
38 Interviews were conducted before the Trump Administration announced its intention to revise downward 
the 2017-2025 CAFE standards. 
 
39 For example, in the wake of the Ontario conservative government’s decision to cancel the provincial cap-
and-trade program in July 2018, it closed the Electric and Hydrogen Vehicle Incentive Program (EHVIP).  
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Figure 5-2: Global EV sales, 2010 to 2016. (Source: OECD, 2018). 

 

Owing to the considerable headwinds affecting North American EV sales, 

executives expressed more limited engagement and greater hesitancy in transitioning 

their current products. As one executive for a firm manufacturing powertrain components 

said: “Everyone believes to some degree that EV market share is going to be greater than 

1%, but the question for us is how much and how soon because for us to go all in on 

electrification we could never duplicate the revenue. I mean we're making the revenue on 

the other 99%.” (Extract 5-08).  

An executive for a firm specializing in the production of electric batteries 

expressed similar sentiments: “The automotive passenger [vehicle] space is not really 

interesting for us due to a variety of reasons. You would need a much larger scale, it is 

still very low margin business, and our technology is better suited for heavy-duty 

vehicles” (Extract 5-09). In both cases, the lack of existing economies of scale for EV 

                                                      
The EHVIP previously supplied incentives of up to $14,000 for the purchase of alternative powertrain 
vehicles in the province (Ontario Ministry of Transportation, 2018).  
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components limits supplier engagement in the automotive EV market. Interestingly, this 

applied also to more niche suppliers such as those supplying electric batteries which have 

been forced to diversify their product offerings and branch out of the automobile industry 

to remain viable.  

5.2.3 CAV Development 

Reminiscent of their views on powertrain electrification, executives expressed similar 

uncertainty concerning the future market for connected and autonomous vehicle (CAV) 

technologies. For several Canadian parts executives, this stemmed from the risk related to 

pressing safety concerns and the less stable regulatory framework for CAV testing and 

development. Unlike vehicle lightweighting and advancements in powertrain 

technologies, respondents saw changes in consumption habits, especially amongst 

younger consumers, to be the prime motivator for the development of CAV technologies. 

As one respondent said, “for electric propulsion, I would say the regulatory environment 

plays a very big role. For the connectivity and autonomous driving piece, it’s a different 

set of factors that enable that, it’s driven by emerging customer wants and needs.” 

(Extract 5-10).  

  Executives felt that public enthusiasm for some CAV technologies had soured in 

the aftermath of recent accidents involving test cars.  One executive stated that “the 

technology is there, but I do not know that the psychology is. In general, I think everyone 

is just now warming up to the idea” (Extract 5-11). Recently, several of these concerns 

have come to a head prompting Blackberry CEO John Chen, whose subsidiary firm QNX 

develops CAV technologies in Canada, to come out in support of more stringent and 
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binding regulations in the United States and Canada. In public statements, Chen has also 

tried to dampen market expectations for full (level-5) vehicle autonomy (Paddon, 2018).  

5.3 Disruptive Technological Changes and Supplier Lock-in 

In addition to the general uncertainty about the size of the current and future market for 

new automotive technologies, the lack of engagement by the Ontario automotive parts 

industry as revealed in the earlier section reflects its existing strategic profile and how it 

is positioned in broader automotive GPNs.  Chapter 3 emphasized the differences 

between the geographies of automotive manufacturing and innovation. Although both 

policy and academic literature tend to conflate these activities, they occupy distinct 

positions within corporate networks and are influenced by different territorial logics 

(Rubenstein, 1992; Dicken, 2003, 2011; Bailey et al., 2010; Sturgeon et al., 2009; Klier 

and Rubenstein, 2013; Rutherford and Holmes, 2014; CAPC, 2016a). Defining 

automotive manufacturing are advanced processes using robotics, computer systems and 

logistical planning used in the production of end-products. Manufacturing investments 

are influenced by a range of competitive factors including labour costs, productivity, 

economies of scale and public policies such as government incentives and trade 

agreements. On the other hand, automotive R&D and product engineering, - defined as 

the process of inventing, testing, and integrating new products and services - is more 

global in scale with investments influenced by  factors such as the pre-existing clustering 

of R&D investments, skilled labour pools, and the presence of public and private R&D 

expertise in university and colleges, and government labs and research facilities 

(Sturgeon et al., 2009; Warrian and Mulhern, 2009; Pavlinek, 2012, 2018; Pavlinek and 

Zenka, 2011; Hill and Menk, 2012).  
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Moreover, the geography of automotive innovation and invention is highly 

fragmented and shows a striking spatial division of labour (Humphrey and Memedovic, 

2003; Van Tulder, 2004; Pavlinek, 2012). While automotive R&D occurs across the 

supply chain, fundamental research involving the design and engineering of new vehicles 

and major components clusters in a select few locations such as Michigan. Conversely, 

later-stage innovation is more evenly distributed across firm networks and automotive 

regions such as Southern Ontario. Given that Ontario’s primary focus is on automotive 

manufacturing, it is thus unsurprising that to date recent changes in automotive 

technologies have had a limited overall impact.  

5.3.1 Supplier Lock-in and Power in GPNs 

As discussed in Chapter 3, the Southern Ontario parts sector engages in manufacturing 

inputs for final assembly and performs more incremental forms of innovation to improve 

their manufacturing processes and reduce production costs. Research shows that fewer 

plants and firms place high importance on early-stage R&D since they lack the financial, 

time and staffing resources necessary for the invention of new products (Britton, 1980, 

1996; Smardon, 2014; Holmes et al., 2017; CAPC, 2016; Council of Canadian 

Academies, 2018). In the context of recent technological changes affecting the Southern 

Ontario parts industry, survey and interview responses revealed similar strategic traits 

and challenges which limits its engagement in new product development activities. In 

question 13 of the survey, plant managers were asked to name the challenges their plant 

will likely face in adapting to recent industry-level technological changes. Responses 

showed that the most significant challenges limiting new product development activities 
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were the prohibitive cost of developing new and improved products or processes, current 

pressure to meet customers’ demands and lack of R&D capacity (Table 5.7).  

Table 5-7: Challenges faced by plants in adapting to technological changes ordered from 

most to least often selected (Source: Survey, Question 13). 

  N % 
High cost of developing new or improved products 81 72% 

Pressure to meet current customers' demands 51 46% 

Lack of R&D capacity 33 29% 

Lack of financing 25 22% 

Lack of cooperation with other firms 17 15% 

Lack of relevant technological knowledge 16 14% 

Lack of access to expertise in universities or government 
research labs 

16 14% 

Lack of customer interest 11 10% 

Note: Respondents were asked to identify the challenges that they face in adapting to recent 
changes in automotive technologies 

 

Interviews with Canadian parts executives suggested that these challenges were 

most pressing at the tier-2 and 3 levels. Several tier-2 executives reported being locked-in 

to a specific set of competitive and innovation strategies and unable to engage in formal 

R&D. As one executive of a firm specializing in powertrain manufacturing expressed, “I 

would say our innovation is applied in nature - if it is our idea, and if there are certain 

aspects of the concept that we do not fully understand that causes us to go elsewhere to 

get the answers” (Extract 5-12). Instead, adapting existing technologies to suit current 

and emerging market needs comprised their primary innovation activities. As he 

explained, “we’ve got existing technologies, so we then draw upon existing knowledge, 
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and we evolve it into something else.” This respondent’s firm lacked expertise in applied 

research and commercializing new products: “for us, we have never commercialized an 

idea that originated here. Often, the idea originated around what the industry needs” 

(Extract 5-13). An executive for a tier-2 firm, engaged in the production of electrical 

drive-by-wire components, commented that his firm faced barriers adapting its current 

products due to their inability to find and retain qualified staff:  

We’re improving our software skills [but] that’s where we find 
we’re the weakest. We are ready for higher technology on the 
hardware side, mechanical side, production and process sides. 
But [concerning] software, there are so many new aspects; 
there’s the cybersecurity, the safety, the traceability of the 
software changes and the verification, and its validation. It’s just 
the robustness of the software; that’s where we are finding the 
greatest challenges and finding ways to improve our skills in 
those situations so that we are better able to handle the business 
that is coming (Extract 5-14). 

In both cases, firms lacked the knowledge and financial resources to significantly 

alter their existing innovation strategies and capture new revenue streams. GPN and 

related GVC research on the automotive industry discusses these issues in terms of 

governance dynamics and unequal power relationships between firms (Holmes and 

Rutherford, 2008; Sturgeon et al., 2009; Pavlinek, 2012). Characteristically automotive 

GPNs are lead firm-driven and the production process is highly segmented with larger 

firms conducting most of the early stage innovation and smaller firms engaging in 

manufacturing operations (Pavlinek, 2012; Kuan et al., 2014). Evidence indicates that 

many lower-tier firms lack the resources to engage in new product development, 

restricting their ability to significantly alter their products and competitive position in 

GPNs (Rutherford and Holmes, 2007).  The results presented above show that for a 
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segment of the sector similar barriers limit their ability to engage in new product 

development and enhance their competitive position. 

5.3.2 Supplier Lock-in and Extra-local Knowledge 

The survey and interview material revealed that new product information generated 

extra-locally and external to individual plants is still vital for the overall competitiveness 

of the Southern Ontario parts sector. In the survey, only 14 percent of plants responded 

that their lack of access to expertise in universities and government research labs 

presented a significant challenge for the future of their firm (Table 5.7). For plants 

belonging to larger suppliers, this can be explained by their being a part of broader 

corporate networks and the tendency for such firms to hive off early-stage corporate 

R&D and design operations from manufacturing in established centres of automotive 

R&D (Pavlinek, 2010, 2012; Pavlinek and Zenka, 2011). For tier-2 and -3 operators it 

likely reflects their inability to engage with external institutions and alter their 

competitive strategies (Helper, 1991; Rutherford and Holmes, 2008, 2014; Kuan et al., 

2014; Helper and Kuan, 2016). 

At the firm-level, interviews emphasized the importance of outside sources of 

knowledge for the adaptation of existing products in the Southern Ontario parts sector. As 

an executive for a tier-2 manufacturer noted, the advancement of CAV technologies in 

Ontario by one OEM included early-stage R&D conducted in Michigan: “I know that at 

GM Oshawa, where they’re working on some of these sorts of technologies, General 

Motors is sharing that [expertise] between their Michigan facilities and some of their 

Canadian facilities.” (Extract 5-15). They further underscored the vital role that OEMs 
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and tier-1s play in designing and developing new automotive products and transferring 

that knowledge to their firm:  

We’re not that hooked up to the universities. We’re working 
more with the OEMs and the Tier 1s. [They share information] 
between their Michigan facilities and some of their Canadian 
suppliers. We receive our information from them (Extract 5-16).  

Several other tier-2 and tier-3 manufacturers stated that they relied on the early-stage 

R&D conducted by upper tier manufacturers for new product development. For instance, 

an executive for a tier-2 plastic parts manufacturer recognized the sequential and stepwise 

nature of information transfer in the automotive industry: “The OEMs are pushing it 

down to the tier 1s, and we’re at the tier 2 level, so we’re delivering to the needs of the 

tier 1s who have invested a lot of development into it. (...) We have not been involved so 

much in the development, but we are delivering the product and making sure it can be 

delivered. (Extract 5-17).  

These quotations further illustrate the spatially and functionally structured nature 

of automotive product design, R&D, product engineering, and product manufacturing 

(Pavlinek, 2012, 2018). While many firms engage in automotive innovation, fewer 

engage in automotive invention and early-stage R&D. For many firms, especially those 

operating at the tier-2 and 3 levels, information regarding the design and engineering of 

new or improved products is transferred to them from other sites within their parent 

companies or corporate customers. Rather than engaging in new product R&D, most 

engage in later-stage innovation such as incremental innovation to improve production 

processes to achieve cost efficiencies and meet production targets set by upper-tier 

manufacturers.  
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Furthermore, these results provide evidence that knowledge is created and transferred 

between firms and casts some doubt on the viability of a cluster-type policy strategy to 

enhance corporate R&D in the Southern Ontario sector. The evidence presented above 

illustrates that the transfer of information about new products developed outside of the 

province at the OEM and tier-1 level appears to remain important for the continued 

vitality of many firms and manufacturing plants in Ontario. It further underscores the fact 

that within North America, Michigan functions as the epicentre for automotive invention 

and R&D, especially for products that have yet to establish a market such as CAV 

technologies.  

5.4 Conclusion  

This chapter has presented evidence that details how plant-level competitive and 

innovation strategies in the Southern Ontario parts sector are responding to disruptive 

technological changes. It found that due to the slower than initially predicted growth in 

market demand for EV and CAV vehicles, many existing suppliers were hesitant to alter 

their existing products and manufacturing processes significantly.  I demonstrated that the 

sector’s limited engagement in new product development is related to its existing profile 

of competitive and innovation strategies. Notably, it is related to the inability of many 

tier-2 and -3 suppliers to engage in early-stage innovation and the broader industry’s 

reliance on external sources of information for product adaptation.  

What are the broader implications of these findings for regional development in 

the Southern Ontario automotive industry? In aggregate, the analysis in this chapter 

suggests that most plants and firms remain engaged in manufacturing automotive 

components within the cross-border Great Lakes Region. By contrast, very few firms 
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took part in early-stage new product innovation due to time, staffing and financial 

barriers.  One interpretation of these results is that the underdevelopment of endogenous 

automotive R&D and the existence of a well-functioning provincial and national 

innovation system present significant challenges for continued regional development in 

Southern Ontario.  The regional resilience literature views such factors as essential for a 

region to enhance its competitive position and secure its ability to weather exogenous 

economic shocks (Christopherson, Michie and Tyler, 2010; Clark, Huang and Walsh, 

2010; Martin, Sunley and Tyler, 2015).   

However, mitigating against regional lock-in and decline in the Southern Ontario 

automotive parts industry are two positive path dependencies. The first relates to the scale 

at which automotive R&D is typically conducted within automotive GPNs and the 

Ontario sector’s connection to the Great Lakes States. Further to ties through trade and 

macro-regional labour markets, the local sector’s integration into the broader Great Lakes 

Region (GLR) appears to be essential for access to new product development and the 

adaptation of existing automotive products. Within this broader region, formal R&D 

conducted by OEMs and upper-tier suppliers, in Michigan, remains an essential source of 

new product and knowledge for manufacturing plants in Ontario.  Interviews revealed 

that outcomes of R&D conducted elsewhere within the GLR is transferred to local 

manufacturing plants through corporate networks or contractual customer relationships. 

Thus, although many Ontario plants do not engage in early-stage R&D, they continue to 

benefit from R&D performed elsewhere within the broader region.  Their own innovation 

efforts remain focused on incremental improvements to their manufacturing processes 

which allow them to remain cost competitive.  
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The second path dependency concerns the more incremental nature of recent 

changes in automotive technologies. For many existing parts manufacturers, this limits 

their immediate need to alter their product technologies or branch into alternative sectors. 

Moreover, due to the escalating nature of CAFE fuel economy standards and the 

currently prohibitive cost of EVs, lightweighting of ICE-powered vehicles is the primary 

technological trend affecting the industry. As several interviews revealed for the existing 

supplier base, it is also the least disruptive to their current businesses. By contrast, 

advancements in electric powertrain and CAV technologies, which are likely to present 

greater disruption in the sector, face formidable regulatory, technological, and cost 

barriers. Thus, many automotive parts manufacturers in Ontario currently feel less 

pressure to update their existing products or enter into new product markets.  
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Chapter 6 

New Product Development and Investment Activities in                       

Tier-1 Supplier Plants 

The preceding chapter found that especially at the tier-2 and 3-level very few Ontario 

automotive parts plants and firms were actively engaged in developing new automotive 

technologies. Furthermore, it supplied some evidence that these activities remain 

concentrated primarily at the tier-1 level of the automotive supplier network. This chapter 

focuses on the new product development and investment strategies of tier-1 automotive 

suppliers and argues that these serve to strengthen southern Ontario’s integration within 

the Great Lakes regional (GLR) automotive production network. Principally, it finds that 

rather than potentially encouraging the economic clustering of formal R&D in Ontario as 

some academics have conjectured, tier-1 investment in the development of new 

automotive technologies serves to reinforce existing patterns of uneven development and 

further entrench the functional and spatial division of labour that exists between 

Michigan and Ontario. Despite the path dependencies shaping these investments, 

however, I argue that the Ontario automotive parts industry continues to benefit from 

R&D investments made elsewhere as tier-1 suppliers continue to transfer new product 

innovations and knowledge to their Southern Ontario manufacturing operations. 

First, using the survey data, I compare the competitive, innovation and new product 

development strategies of tier-1 plants to those of lower tier plants. Information collected 

during the semi-structured interviews with executives is then used to explore the new 

product development activities and formal R&D investment decisions of tier-1 



 

111 

 

companies. The concluding section draws out the implications of these findings for 

regional development in the province. 

6.1 Tier-1 versus Lower-tier Plant-level Competitive and Innovation Strategies                  

Research indicates that within automotive GPNs, tier-1 and lower tier suppliers pursue 

distinct competitive and innovation strategies (Helper, 1991, Humphrey and Memdovic, 

2003; Sturgeon et al., 2009; Kuan, Snow and Helper, 2014; Helper and Kuan, 2016). Due 

to corporate downsizing and increased outsourcing by OEMs, tier-1 firms now perform a 

significant amount of formal R&D and serve a critical coordinating and logistical 

function within automotive GPNs by bringing together diverse components from other 

suppliers to manufacture complex modules for later OEM assembly (Pavlinek, 2012; 

Viereckl, Ahlemann, Koster and Jursch, 2015; Jacobides, MacDuffie and Tae, 2016). In 

contrast, lower tier suppliers primarily engage in manufacturing discrete parts built to 

designs and specifications provided by firms higher in the supplier network.  Limiting 

their new product innovation activities is a lack of financial, skill and time resources 

(Holmes et al., 2005; Rutherford and Holmes, 2008; Chapter 5).  

This being said, analysis of the survey responses revealed that many of the 

differences that define upper and lower tier manufacturers are subdued at the plant-level.  

The survey garnered responses from 47 plants belonging to tier-1 firms and 60 from tier-

2/3 suppliers.40 Fewer than 50 percent of tier-1 plants were Canadian owned compared to 

78 percent of the lower tier plants (Table 6.1). The responses were also differentiated by 

                                                      
40 Tier membership was identified through examination of survey questions 1 and 3 and the descriptive 
information provided by the managers concerning their plants’ ownership.  
 



 

112 

 

industry subsector with the tier-1 plants more heavily engaged in stamping and castings, 

while the tier-2/3 plants were engaged most in tool, die and mould making (Table 6.2).41 

Table 6-1: Plant ownership by tier, Canada versus foreign-owned (Source: Survey, 

Question 5). 

Ownership 
 

Tier 1 Tier 
2&3 Total 

Canada Count 21 47 68  
% within Tier 45% 78% 64% 

  
Foreign Count 26 13 39  

% within Tier 55% 22% 36% 
  

Total Count 47 60 107  
% within Tier 100% 100% 100%  

 

Table 6-2: Parts sector sub-industry by tier (Source: Survey, Question 2). 

Sector  Tier 1 Tier 
2&3 Total 

Engines, Engine Parts, Transmissions 
and Drive Train 

Count 13 3 16 

 % within Tier 28% 5% 15%  

Plastic Parts Count 3 9 12 

 % within Tier 6% 15% 11% 
 

Seating and Interiors Count 10 6 16 

 % within Tier 21% 10% 15% 
  

Stampings and Castings Count 15 15 30 

 % within Tier 32% 25% 28% 
  

Tool, Die, Mould and Machinery Count 1 16 17 

 % within Tier 2% 27% 16% 
  

Other Count 5 11 16 

 % within Tier 11% 18% 15% 
  

Total Count 47 60 107 
 % within Tier 100% 100% 100% 

                                                      
41 This result corresponds with previous research of the Canadian tool die and mould makers (TDMM), 
namely predominance of smaller-sized operators in the sub-sector (Holmes, Rutherford and Fitzgibbon, 
2005; Holmes and Rutherford, 2008; Sweeney, 2017). 



 

113 

 

Despite the differences between tier-1 and lower tier plants in terms of country of 

ownership and industry sub-sector, managers exhibited remarkable similarity in their 

assessments of their overall performance and innovation activities. In question 8 of the 

survey, plant managers for both tier-1 and lower tier plants named being most ahead of 

their peers in traditional manufacturing operations such as quality and delivery standards 

(Tables 6.3). Similarly, they both acknowledged being less ahead in early-stage formal 

R&D operations including obtaining new patents and setting up partnerships with 

universities and colleges. Less than half of tier-1 and 2/3 plants named being ahead of 

their peers in new product and process innovation.  

Table 6-3: Plant performance compared to competitors on selected criteria, ordered from 

most to least often found ahead by tier (Source: Survey, Question 8). 

  Rank 

  Tier 
1 

Tier 2&3 

Quality Standards 1 1 

Delivery Standards 2 2 

Quality of employee skills 3 5 

Overall Productivity 4 4 

Quality of labour relations 5 3 

Product innovation 6 7 

Process innovation 7 6 

Use of new technology 8 8 

Price Competitiveness 9 9 

Hourly labour costs 10 10 

Establishing partnerships with universities and colleges 11 11 

Obtaining new patents 12 13 

Developing new export markets 13 12 

Note: On a scale of 1 to 5, respondents were asked to assess the performance of their plant compared to 
their competitors where 1 represented behind, 2 somewhat behind, 3 about the same, 4 somewhat ahead, 
and 5 ahead. This table ranks responses indicating a 4 or a 5 from most to least often selected by tier. 
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Moreover, plant managers for tier-1 and lower tier suppliers responded similarly 

to questions assessing which plant-level innovation activities are most important (Table 

6.4). In their responses to question 12, managers for both tier-1 and -2/3 plants found 

similar incremental manufacturing-related innovation activities, such as the acquisition of 

machinery, equipment and other technology for the development of new or improved 

products or processes, to be highly important. They both also reported early-stage formal 

R&D activities such as project engineering and design operations to be less critical in 

their plants.   

Table 6-4: Plant innovation activities, ranked from most to least found to be important 

(Source: Survey, Question 9). 

  Rank 

  
Tier 

1 Tier 2&3 
Acquisition of machinery, equipment or other technology  1 1 
 
Project engineering or industrial design  4 4 

Tooling up and production start-up 3 2 
 
Training linked to the introduction of new or improved products and 
processes 

2 3 

Note: On a scale of 1 to 5, respondents were asked what level of importance they attached to the following 
activities between 2009 and 2014 with 1 being low importance and 5 high importance. This table ranks 
responses showing a 4 or a 5 from most to least often identified by tier.  
  

What accounts for these similarities?  The technical and geographical division of 

labour that result from the industrial organization of automotive production presents one 

possible explanation (Sturgeon et al., 2009; Pavlinek, 2012; Goldman, Klier and 

Walstrum, 2016; Mordue and Sweeney, forthcoming; Holmes et al., forthcoming). Even 

in the case of tier-1 suppliers, product design and engineering work is conducted in 

dedicated R&D research and development centers often located near the OEM. Evidence 
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suggests that only after product specifications have been established is such information 

transferred to manufacturing plants at both the tier-1 and lower tier levels (Helper, 2011; 

Pavlinek, 2012; Helper and Kuan, 2017).  

The existence of these innovation and knowledge transfer dynamics within the 

Southern Ontario parts sector is reflected in Tables 6.5. Irrespective of the tier, plant 

managers placed similar levels of importance on the various sources of information for 

their new product development and manufacturing activities. In question 10, managers 

for both tier-1 and lower tier plants reported that the most important sources of 

information for innovation-related activities in their plants were their customers and their 

production staff, while tier-1 plants also identified their parent company to be highly 

important.42 At the other end of the spectrum, both found knowledge generated and 

transferred by federal and provincial government agencies and universities to be of low 

importance for their innovation activities.  

 

 

 

 

 

 

 

 

                                                      
42 This is because tier-1 plants were much more likely to be part of a broader corporate entity.  
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Table 6-5: Importance of sources of information and ideas for product manufacturing and 

process innovation, ranked from most to least important by tier (Source: Survey, Question 

10). 
 

Rank 
 

Tier 
1 

Tier 2&3 

Customers 1 1 

Production staff 2 2 

Parent company 3 8 

Suppliers 4 3 

Competitors 5 4 

R&D staff 6 5 

Marketing staff 7 6 

Industry associations 8 7 

Universities and community colleges 9 10 

Consultancy firms 10 11 

Federal government agencies and research labs 11 9 

Provincial government agencies and research labs 12 12 

 
Note: On a scale of 0 to 5, respondents were asked to identify the extent to which each of the following 
sources of information were important for their development of new or significantly improved products or 
production processes in their plant with 0 representing not applicable, 1 not important, 2 slightly important, 
3 moderately important, 4 important and 5 very important. This table ranks responses showing a 4 or a 5 
from most to least often identified by tier.  
 

This again relates to the type of innovation activities in which firms engage at the 

plant-level. Automotive R&D conducted by universities and government research 

facilities is more fundamental and basic in orientation and characterized by collaborative 

cluster-type relationships between firms and regional institutions (Sturgeon et al., 2009; 

Warrian and Mulhern, 2009; Pavlinek, 2010, 2012, 2018; Pavlinek and Zenka, 2011; Hill 

and Menk, 2012). Automotive supplier manufacturing plants rarely engage in these 

activities. At the tier-1 level, early-stage R&D is commonly conducted at distinct levels 

of the corporate network and in separate facilities, while lower-tier suppliers are less 
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likely to have sufficient resources to engage with outside institutions and develop their 

proprietary products.   

While plant managers irrespective of tier named similar competitive and 

innovation activities to be relevant for their success, they differed concerning the impacts 

of recent technological advancements on their operations (Table 6.6). A significantly 

higher percentage of tier-1 plant managers named future positive impacts associated with 

advancements in ICE powertrain technologies and lightweighting. One explanation for 

this is the higher proportion of tier-1 respondents who are engaged in engine and engine 

parts manufacturing (Table 6.2 above). As discussed in the previous chapter, within the 

broader automobile industry many OEMs are pursuing ICE refinements to meet current 

and future CAFE targets. Hence, many tier-1 plants manufacturing engine parts are 

already responding to technological change and realizing increased profits based upon the 

growing market demand for advanced powertrain components.  

Table 6-6: Significant differences by tier (Source: Survey, Questions 12 and 15). 

  % Identifying Sig. 

  
Tier 

1 
Tier 
2&3  

Identify positive impacts stemming from the development of 
advanced ICE technologies  

44% 18% 0.1 

Identify positive impacts associated with OEM vehicle 
lightweighting efforts 
  

65% 38% 0.1 

Agree that federal government vehicle emission targets and fuel 
economy regulations contributes to their success 

37% 19% 0.1 

 

Further to their identification of the benefits stemming from ICE improvements, 

managers of tier-1 plants also named significantly greater positive future impacts 

associated with OEM vehicle lightweighting efforts and were more likely to view federal 
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government emission and fuel economy targets as contributing to the success of their 

plant. Likely this reflects their parent companies’ increased engagement in inventive 

activities related to automotive “greening.” Tier-1 investments in corporate R&D have 

grown in recent years (Figure 6.1). Between 2011 and 2017, R&D expenditures by the 50 

most innovative global automotive parts firms grew 55 percent, from $USD 14.5 to 22.5 

billion, while their R&D intensity increased from 4 to 4.4 percent. 43  

Figure 6-1: R&D expenditures and intensity by the Global Top 50 most innovative  

automotive Tier-1s, 2011 to 2017 (Source: author’s calculations based upon PwC, 2018). 

 

Research indicates that the tier-1s are increasingly making these investments to 

upgrade their position within automotive GPNs and capture the substantial technological 

rents generated by new product technologies (Henke and Zhang, 2010; Jacobides, 

MacDuffie and Tae, 2016; Kapadia, 2018).44 Several analysts suggest that automotive 

                                                      
43 R&D intensity is a measure of the percentage of revenue a company allocates to R&D. 
 
44 Jacobides, MacDuffie and Tae (2016) cite several of these investments as evidence of what they term 
value migration in automobile GPNs. Value migration, they argue, constitutes the shift in value from one 



 

119 

 

parts firms that hold patents for new automotive products or develop proprietary 

technologies are likely to experience higher levels of growth and enhanced corporate 

profits compared to those who compete primarily based on productivity improvements 

(OECD, 2017; PWC, 2017; Roland Berger, 2018). Considering the increased speed and 

scope of technological change within the automotive industry, they predict these 

disparities in corporate strategy and profits will only increase within the automotive parts 

sector (Roland Berger, 2018).  

Further to their increased engagement in corporate R&D linked to the 

development of new product technologies, many tier-1s use mergers and acquisitions 

(M&As) to acquire specialized product and process knowledge. Such activity is most 

prevalent in product technologies that have an already established market such as 

advanced ICE components, products contributing to vehicle lightweighting and, to a 

lesser degree, components necessary for the development of EVs (EY, 2018; PwC, 2018). 

In 2017, global automotive M&A activity totalled $USD 53.2 billion, of which 25 

percent consisted of tier-1 investments in these types of product (PwC, 2018). For the 

development of CAV technologies, many tier-1s are engaged in joint ventures with 

OEMs, specialist technology companies, and government research labs (Foley & Lardner 

LLP, 2017). Among these are several high-profile partnerships such as Magna and 

Google-subsidiary Waymo’s investment in Michigan for the development and testing of 

CAVs (Bigelow, 2019).  

                                                      
level of a production network to another similar to that which followed OEM downsizing and outsourcing 
of capabilities and the rise of mega-suppliers in the 1990s.  
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6.2 Tier-1 New Product Development Activities in the Southern Ontario Parts 

Sector 

The tier-1s increased engagement in corporate R&D linked to new automotive 

technologies, and their corresponding investment decisions, have attracted considerable 

political and academic research interest. Questions abound concerning where lead 

automotive firms are making their new technology development investments, whether 

these investments follow traditional regional patterns of automotive R&D or whether 

“new” regions will benefit most (Wolfe & Goracinova, 2017; Wolfe, 2017; Mordue and 

Sweeney forthcoming; Holmes et al., forthcoming). The ten semi-structured interviews I 

conducted with Ontario-based executives in tier-1 suppliers furnish some insight into 

what impact these corporate-level decisions might have on the Southern Ontario 

automotive parts sector.  Executives explained that their firms engaged in three primary 

new product development activities: (1) formal R&D for the development of new 

products in Ontario, (2) R&D performed within the company but outside of the province; 

and, (3) M&As to gain specialized product and production process knowledge (Figure 

6.2). They disclosed that although many of their firms had increased their engagement in 

formal R&D, a significant portion of this activity occurs outside of the province.  
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Figure 6-2: Tier-1 primary innovation activities (Source: Interviews). 

 

Of these three strategies, only two executives named specific examples where 

their firm engaged in domestic R&D linked to new product development. One executive 

with a Canadian-owned tier-1 plastic parts firm felt that such investments provided his 

firm with a significant competitive advantage: “we are a one-stop shop place [...], and we 

are able to attract customers through that integration model. We buy raw materials, make 

compounds [and engage in] R&D to produce components. That has always been 

attractive to the auto industry because if you have an issue with a product, you can make 

adjustments on the fly” (Extract 6-01). Moreover, he cited a specific example where the 

firm’s ability to engage in formal domestic R&D allowed it to develop new turbocharged 

engine components:  

Turbocharged pipes from the engine are typically metallic and 
heavy, so there was an area for us to engage in. But, the resins 

20%

70%

10%

Question: In which innovation activities has your firm 
primarily engaged linked to the development of new 

automotive product technologies? 

Domestic formal R&D linked to the invention of new products

R&D outside of the province

M&As to gain specialized product or process knowledge
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for these parts need to withstand temperatures of 160C to 200C, 
so now you suddenly have a whole new portfolio of engineered 
resins that you have got to investigate. The resins we used may 
be good at 120C but not at 160C or 180C., so we tested a variety 
of materials and came to the understanding that the more glass 
and nylon content you have in plastic parts the higher the 
temperatures they can withstand. But then, the welding becomes 
more difficult, and now you have to innovate new welding 
methods and techniques where you have to put sensors on the 
parts to make sure that there is a connection and they do not 
come off. (Extract 6-02) 

Another executive with a foreign-owned tier-1 engine parts manufacturer spoke 

about his firm’s increased engagement in formal domestic R&D linked to the 

development of advanced ICE components. The parent company’s increased investment 

in domestic R&D in Ontario stemmed from existing in-province expertise in 

manufacturing such parts. Yet, the executive cautioned that similar future R&D 

investments were unlikely to occur because the parent company’s corporate R&D 

headquarters is located outside of the province: “Ultimate decision making is not here, 

and that is a big disadvantage. There are some things we are successful in. We have 

developed the knowledge and know-how on the heat exchanger side, and we do that in 

Canada just because we have the capability here. But once that erodes that will also be 

developed elsewhere” (Extract 6-03).45 

6.2.1 R&D Outside Ontario 

Other interviews revealed that many tier-1 firms in the only engage in limited levels of 

domestic new product R&D. Of the ten interviews conducted with tier-1 executives, 

seven reported that their firm primarily engaged in non-local R&D linked to the 

                                                      
45 This quotation further illustrates the importance of manufacturing expertise and its associate labour skills 
within the province.  
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development of new products, and another noted that M&As with companies located 

outside of the province are increasingly relevant for their firm.  Furthermore, they named 

several factors which continue to result in this activity being located outside of the 

province.  

Providing support for these views are automotive patenting data that shows the 

Canadian automotive industry to be a minor player in the invention of new automotive 

products and production processes. Between 1999 and 2013, Canada’s share of North 

American automotive patents declined from 7 to 4.7 percent, while its share of global 

patent activity declined from over 3 to just under 2 percent (Figure 6.3). Researchers 

attribute the Southern Ontario industry’s poor and declining performance in automotive 

invention to its branch plant status and the corresponding decisions by foreign-owned 

OEMs to locate their corporate headquarters and R&D facilities in core regions such as 

Michigan (Holmes, 1992; 1996; Britton, 1996; Anastakis, 2004; Holmes et al., 

forthcoming; Mordue and Sweeney, forthcoming). OEMs conduct most of their early 

stage project design and engineering work in facilities based outside of the province and 

transfer necessary product specification information to their corporate customers in the 

supplier network. Traditional clustering dynamics create substantial locational incentives 

for suppliers to co-locate their primary corporate R&D facilities alongside those of the 

OEMs (Humphrey and Memdovic, 2003; Helper and Kuan, 2017). Suppliers take 

advantage of knowledge and expertise built up in these core regions and more easily 

collaborate with the OEMs in the design and engineering of new components (Sturgeon 

et al., 2009; Pavlinek, 2012). 
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Figure 6-3: Automotive patent activity: Canada 1999-2013 (Source: author’s calculations 

based on OECD, 2019). 

 

 

 

Several participants I interviewed mentioned the importance of corporate and 

government-led R&D facilities located in Michigan for their new product development 

activities.  For example, an executive for a foreign-owned tier-1 supplier stated:  

We have relationships with the advanced research engineering 
groups in Michigan; we participate in university and other 
government-sponsored development activities there; we also 
participate in the US Department of Energy (DOE) tech 
activities and projects. So, when it comes to the technology 
that’s developing, we are getting insights from (state-level) 
customers, industry, academia and research institutes and we are 
using that to understand where we can participate (Extract 6-03).  

Similarly, another executive referred to the weak links that he felt existed between 

Canadian universities and the tier-1s when compared to those found elsewhere. He said, 
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“[in Canada] we have dirt roads between industry and the universities and our institutes. 

The universities are fabulous, NRC is fabulous when you look at them, and we have a lot 

of good industry players. It is just the connection points (...). I do not mean to say they 

are broken or anything; it is just they are inefficient compared to other places.” (Extract 

6-04).46  

Several executives reported that the OEMs’ existing R&D footprint influenced 

their firms’ decisions to locate their primary R&D facilities outside of the province. They 

stressed that to collaborate with the OEMs effectively, they had to make investments near 

their key OEM customers. As one executive for a Canadian-owned tier-1 stamping firm 

explained, competition with other tier-1s influenced their decision to locate their primary 

R&D facilities near the OEM. They noted that for the OEMs, “there is always an interest 

in having multiple tier-1 suppliers be capable of supplying a new product. The other tier-

1s are our competition; it is in our interest to engage with the OEMs as much as possible, 

and that means we have to be there” (Extract 6-05). Further illustrating the importance of 

“being there”, the CEO of Martinrea, a Canadian-owned tier-1 global supplier, remarked 

of their decision to locate their primary R&D facility in Auburn Hills, MI near the 

OEMs’: “our new location benefits our reputation as a world-class supplier and an 

employer of choice and puts us at the epicentre of the automotive corridor in Southeast 

Michigan.” (Martinrea, 2018).  

The above quotations underscore the strong path dependencies which influence 

the location of tier-1 automotive R&D activities and those which place Southern Ontario 

                                                      
46  This quotation belies the notion that Southern Ontario automotive industry functions as a cluster within a 
cluster restricted to national boundaries. Likely it reflects the more limited OEM involvement in formal 
R&D in Canada compared to other jurisdictions. 
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at a distinct disadvantage compared to Michigan for their attraction. In this respect, 

Canada’s lack of a domestic OEM and corresponding limited capacity in corporate R&D 

and project engineering presents a material challenge. With regards to Southern Ontario 

and its relationship to Michigan, they further provide evidence of the latter’s role as the 

command and control centre for the broader Great Lakes regional (GLR) automotive 

production network. Table 6.7 indicates Michigan’s enhanced importance in performing 

corporate R&D in the broader region. It records recent investments in new product 

technologies by the three largest Canadian-based tier-1s - Magna, Linamar and 

Martinrea.  Between January 2013 and June 2018, these firms announced 36 new product 

development activities, 32 percent of which involved corporate R&D linked to the 

development of new or significantly improved products. Of these, only18 percent were 

located at their facilities in Southern Ontario compared with 45 percent in Michigan and 

36 percent in Germany and Austria (Table 6.8).47 

 

 

 

 

 

 

                                                      
47 The striking number of new technology investments in Germany and Austria largely stems from Magna 
and its significant presence in the countries. Under the leadership of Austrian-born Frank Stronach, Magna 
established its European headquarters in Lower Austria in 1986. Later, in 1998, the company acquired 
Steyr-Daimler-Puch to form Magna Steyr, a contract assembler and components manufacturer located in 
Graz, Austria.  
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Table 6-7: New product development announcements by Magna International, Linamar 

and Martinrea:  2013-June 2018 (Source: announcements by companies in their annual 

information forms, annual reports and corporate webpages). 

 

 
 
 
 
 
 
 
 
 

Date Company
Investment 
Type Technology Country Announcement

1-Jan-13 Linamar Corp. R&D EV Michigan Development of e-axle driveline componenets

4-Jun-13 Linamar Corp. M&A Advanced ICE Germany Acquisition of Mubea Motorkomonenten Gmbh
11-Mar-14 Magna International R&D LW Austria Development of carbon fibre body panels

1-Aug-14 Martinrea International M&A LW Germany Acquisition of Honsel for the development of aluminum components

30-Sep-14 Linamar Corp. M&A LW South Carolina
Acquisition of Carolina Forge Company for the development of lightweight 
metal components

11-Dec-14 Magna International Joint venture CVAV Michigan
Joint venture with Techstart, Ford Motor Company and Verizon Telematics 
for the development of CVAV technologies

15-Jan-15 Linamar Corp. M&A LW Germany Acquisition of Seissenschmidt AG
3-Feb-15 Magna International M&A CVAV Germany Acquisition of Philips & Lite-On Digital Solutions 
15-Jul-15 Linamar Corp. Joint venture LW North Carolina Joint venture with GF Automotive to form GF Linamar
16-Jul-15 Magna International M&A LW Germany Acquisition of Getrag Group of Companies 

14-Sep-15 Magna International Joint venture CVAV Germany
Joint venture with Ford Motor Company for the development of S-MAX 
vehicle imaging technologies

15-Sep-15 Magna International Joint venture Advanced ICE Isreal
Joint venture with Argus Technology for the development of cyber security 
solutions for CVAV

15-Oct-15 Linamar Corp. M&A LW France Acquisition of Montupet S.A, a specialist in aluminum castings

1-May-16 Linamar Corp. M&A Advanced ICE Michigan Investment in McLaren Performance Centre 
1-Dec-16 Magna International Joint venture EV Austria Production announcement of the Jaguar Land Rover Ipace EV

25-Jan-17 Magna International R&D CVAV Ontario
Investment into NextAI for the development of AI related ventures and 
professionals

15-Mar-17 Magna International R&D CVAV Michigan Development of Eyeris in-vehicle camera technology
30-Mar-17 Magna International R&D CVAV Ontario Investment in the Vector Institute's AI research

26-Apr-17 Magna International Joint venture EV China
Joint venture with Dongfeng GETRAG Transmissions Co for development of 
advanced ICE transmissions

######## Magna International R&D CVAV Michigan Development of the ClearView camera-based driver assistance technology
19-Jun-17 Magna International Joint venture EV Austria Production announcement for the BMW 5-Series plug-in hyrid

29-Jun-17 Magna International Joint venture CVAV Michigan
Joint venture with Michigan Department of Transportation and 3M for 
development of CVAV technologies

8-Sep-17 Magna International
Manufacturing 
investment LW Alabama Investment in Alabama aluminum casting facility

18-Dec-17 Martinrea International R&D LW Michigan Opening of Michigan R&D Centre 

10-Jan-18 Martinrea International R&D LW Germany
Development of Martinrea Honsel Aluthinfer bore spray coating technology 
for engine lightweighting

15-Jan-18 Magna International R&D CVAV Michigan Premier of ICON radar system

15-Jan-18 Linamar Corp. R&D Advanced ICE Ontario Investmnet in iHub R&D facility
7-Mar-18 Magna International R&D LW Germany Opening of Composite Center of Excellence in Esslingen, Germany

14-Mar-18 Magna International Joint venture CVAV California Joint venture with Lyft for the development of CVAV technologies

2-Apr-18 Magna International Joint venture LW China
Joint venture with Guangzhou Automotive Group for the development of 
composite liftgates

9-Apr-18 Magna International Joint venture CVAV China
Joint venture with Beijing Automotive Industry Holding Co for development 
of smart vehicle grid infrastructure

26-Apr-18 Magna International Joint venture CVAV Isreal Joint venture with Innoviz to develop Lidar technology for BMW

8-May-18 Magna International
Manufacturing 
investment LW UK Opening of new aluminum casting plant

13-Jun-18 Magna International Joint venture CVAV Michigan Joint venture with May Mobility for development of CVAV technologies
14-Jun-18 Magna International R&D EV Germany Development of 48V e-drive transfer case

28-Jun-18 Magna International Joint venture EV China
Joint venture with Beijing Electric Vehicle Co Ltd (BJEV) to engineer and 
manufacture Evs

10-Oct-18 Magna International Joint venture CVAV Michigan
Joint venture with BMW and Mobileye for the development of CVAV 
technologies
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Table 6-8: New product development announcements by Magna International, Linamar 

and Martinrea by region and investment type. 

     

    
Joint 

venture 
M&A Manufacturing 

investment 
R&D Total 

Germany 
& Austria 

Count 3 5 0 4 12 

% within Investment 20% 63% 0% 36% 33% 
  

Michigan Count 4 1 0 5 10 
 

% within Investment 27% 13% 0% 45% 28% 
  

Ontario Count 0 0 0 2 2 
 

% within Investment 0% 0% 0% 18% 6% 
  

USA 
Other 

Count 2 1 1 0 4 
 

% within Investment 13% 13% 50% 0% 11% 
  

Rest of 
World 

Count 6 1 1 0 8 

% within Investment 40% 13% 50% 0% 22%  
  Total Count 15 8 2 11 36 

 

  The centrality of Michigan as a site for automotive invention is also reflected in 

the number of tier-1 joint ventures with other companies and organizations in the state. 

Due to the uncertain future for CAV technologies and the diverse skill sets necessary for 

their development, the tier-1s primarily have engaged in joint ventures with specialized 

tech firms, the OEMs and government bodies (Foley & Lardner LLP, 2018). Evidence 

suggests that the tier-1s continue to locate the activities associated with these joint 

ventures as close as possible to the OEM corporate R&D facilities in established 

innovation hubs (Goldman, Klier and Walstrum, 2016). Demonstrating these location 

dynamics are the investment activities of the three largest Canadian-owned tier-1s as 

Michigan received over half of their joint ventures linked to the development of CAV 

technologies (Table 6.9).  
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Table 6-9: Canadian tier-1 CAV announcements by region and investment type. 

  
  

    
Joint 

venture 
M&A R&D Total 

Germany & 
Austria 

Count 1 1 0 2 

% within Investment 13% 100% 0% 14% 
  

Michigan Count 4 0 3 7 
 

% within Investment 50% 0% 60% 50% 
  

Ontario Count 0 0 2 2 
 

% within Investment 0% 0% 40% 14% 
  

USA Other Count 1 0 0 1 
 

% within Investment 13% 0% 0% 7%  

Rest of 
World 

Count 2 0 0 2 

% within Investment 25% 0% 0% 14%  

  Total Count 8 1 5 14 

 

Further evidence of the clustering dynamics discussed above is provided by a 

recent study of patenting trends in the Canadian automotive industry (Mordue and 

Sweeney forthcoming). They found that the largest Canadian-owned tier-1s perform most 

of their patenting new product development activities in Michigan and Germany. They 

note, “in 2016, 12.9 percent of the R&D output of the seven largest Canadian-

headquartered suppliers had a Canadian inventor. By comparison, 31.7 percent of the 

largest Canadian suppliers’ patented inventions were from U.S. inventors, and 24.9 

percent were from German inventors” (Mordue and Sweeney, forthcoming: 20). Such 

results suggest that for these firms the advantages of “being there” far outweigh any 

sentimental attachment to the nationality of ownership. 
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6.2.2 Macro-regional Knowledge Sharing Dynamics  

Although new product development activities of the Tier 1s are concentrating outside of 

the province, and most often in Michigan, several executives emphasized that their 

Canadian manufacturing operations continue to benefit through inter- and intra-firm 

knowledge transfers. Speaking of their recent investments in companies with specialized 

knowledge in lightweighting, an executive for a Canadian-owned tier-1 stamping firm 

observed that, “we get technology from different places. Whether we get it from here or 

whether we bring it from elsewhere does not matter. The fact is that it is within the 

company and we are here” (Extract 6-07). This executive further identified that his firm 

accessed this knowledge in order to meet their local customers’ needs, “I do not care 

where I develop it, but if the customer is here and wants to buy that product, I am going 

to be able to sell that product” (Extract 6-08).  

This quotation reflects the enduring importance of traditional manufacturing 

concerns in the province. In this case, the executive’s firm bought a company with 

expertise that would enhance their existing skills in metal stamping. Motivating the 

company’s acquisition of this knowledge were the profitability of their Canadian 

operations and the economies of scale for lightweight metal components in the broader 

North American automotive GPN. 

Similar factors influencing intra-firm knowledge sharing dynamics were 

identified by an executive for a foreign-owned tier-1 engaged in the development of 

advanced ICE components. They remarked that a prime motivator for their parent 

company’s continued allocation of new products to their Southern Ontario plant was the 

manufacturing expertise that they had built up in the region: “most of the economic value 
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ultimately is in the actual work; it is in the factory, the manufacturing. You need to have 

the investment there because you need to compete, you need to be productive. That way 

you also ensure that the technology that gets developed gets used in country” (Extract 6-

09). The executive also noted that intra-firm knowledge sharing can be a double-edged 

sword and prompt an outflow of knowledge and expertise away from the province, 

observing that “just because we develop something in Canada it doesn’t mean it’s going 

to be produced in country, and doesn’t mean it’s going to be used here” (Extract 6-10).  

Laid bare by the above quotations are the dilemmas that regions and regionally-

embedded firms face in both attracting and retaining the new technology investments 

made by automotive MNCs. Due to their global reach, MNCs can choose to relocate 

manufacturing and transfer expertise and knowledge to their most desired locations 

(Dicken, 2001; Holmes and Rutherford, 2008; Pavlinek, 2012, 2018). For more semi-

peripheral regions and regionally-based corporate units, this limits how much economic 

value or corporate profits they can capture from these activities (Sturgeon et al., 2009; 

Pavlinek and Zenka, 2010; Coe and Yeung, 2015; Jacobides, MacDuffie and Tae, 2016). 

It also raises serious strategic dilemmas for policymakers in developing supportive 

industrial policies (Coe and Yeung, 2015).  

For the time being, however, the industry in Ontario appears to benefit from the 

knowledge transfer dynamics discussed above. Chapter 3 found that despite Ontario’s 

underperformance in corporate R&D and new product development activities it is still a 

highly advanced and productive automotive manufacturing region with strong linkages to 

the broader North American industry and market. The evidence presented in this chapter 

suggests that this in part relates to the knowledge transfer activities of the tier-1s and the 
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pre-existing manufacturing expertise that they have built up in the region. Through these 

linkages, the tier-1s transfer new knowledge related to the design and engineering of new 

products to both their Canadian manufacturing operations and to other lower-tier plants 

that supply them with components. With this being said, the future viability of these 

linkages appears to rest on the continued profitability of automotive manufacturing in the 

province.  

6.3 Conclusion 

In this chapter, I identified that in response to more stringent environmental regulations 

and increased OEM interest in new automotive technologies, tier-1 suppliers now play a 

much more significant role in new product development. Moreover, I found that much of 

the research and engineering associated with these activities takes place outside of 

Southern Ontario as many tier-1 suppliers continue to strategically locate their early-stage 

R&D in established hubs such as Michigan and Germany.  Overall, the Southern Ontario 

automotive industry benefits from these activities as many tier-1s continue to transfer 

new product design and engineering knowledge through their corporate networks to 

manufacturing plants in the province.  

 What then are the broader implications of these findings for future regional 

development in the Southern Ontario automotive industry? First, these results make clear 

that Ontario is not an automotive innovation hub. In part, this is a function of Canada 

lacking a domestically-owned and locally headquartered OEM. Even large domestically-

owned global suppliers choose to locate much of their formal high-level R&D and 

product engineering activities outside of Canada.  They do so in places such as Michigan, 
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Germany and Japan, the home bases of OEMs and other global suppliers’ research and 

development facilities.  

 These conclusions run counter to Wolfe’s (2017) assertion that, due to a shift in 

government policy, the Southern Ontario industry is capturing investments linked to 

recent technological changes in the automotive industry; especially those associated with 

the development of CAVs. He argues that lead firms such as General Motors and several 

tier-1s are locating new R&D facilities in Ontario to tap into the available skills and AI-

related research conducted in the province. Although not yet captured in official R&D 

statistics, Wolfe suggests an emerging trend in lead firm automotive R&D investments 

pointing to several recent funding announcements including GM Canada’s commitment 

to hire 1000 engineers to staff its new CAV development facility in Markham, Ontario 

(Armstrong, 2016). While southern Ontario is (re)capturing some of these investments, 

the tier-1 executives I interviewed overwhelmingly reported that most of their corporate 

R&D investments remain concentrated outside of the province.  

 Why is this the case? The evidence presented in this chapter suggests that path 

dependencies in automotive R&D investments influence the tier-1s decision to locate 

their higher-level inventive activities elsewhere. For the tier-1s, “being there” and close 

to the epicentre of research and product engineering activity offers a crucial competitive 

advantage and further explains why jurisdictions such as Michigan continue to receive 

such investments and enhance their role as the main invention centers in the global 

industry. The decision to locate R&D investments in established automotive regions is 

understandable given the speed at which the OEMs are developing and adopting new 

product technologies (Howell, 2010; Mosquet, Russo, Wagner, Zablit and Arora, 2014). 
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Second, the results presented in this chapter suggest that although Southern 

Ontario has limited success in capturing new technology investments, it continues to 

benefit from corporate R&D performed elsewhere in the Great Lakes Region (GLR). 

Through inter- and intra-firm knowledge sharing, new product knowledge which is 

generated mostly in Michigan is transferred to Ontario-based automotive manufacturing 

plants. Several executives of tier-1 firms expressed the importance of these knowledge 

exchange dynamics for their manufacturing units’ continued success. Earlier, we noted 

that tier-2/3 manufacturers found these dynamics to be indirectly crucial for their product 

adjustment activities. From the standpoint of manufacturing operations, this suggests that 

formal R&D performed within the province may be less relevant for the continued 

success of the Southern Ontario parts sector than other factors.  

The knowledge transfer dynamics described in this chapter underscore the strong 

production linkages that exist between Michigan and Southern Ontario and furnish 

evidence of a cross-border working region. Figure 6.4 provides a schematic 

representation of the organizational and spatial division of labour in automotive 

innovation in the Great Lakes region (GLR) and the transfer of corporate knowledge 

connecting Southern Ontario to Michigan. At the apex of the figure, OEM and tier-1 

facilities perform most of the new product development activities, in Michigan including 

design, high-level research and development and engineering operations. Moving down 

the pyramid more applied and incremental forms of R&D are carried out in regional 

engineering facilities by some of the larger Southern Ontario parts sector firms. 

Connecting these levels are intra- and inter- corporate knowledge transfers between 
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corporate R&D facilities in Michigan and their associated engineering and manufacturing 

facilities in Southern Ontario. The results presented in this chapter suggest that it is 

primarily through these transfers of knowledge that plants and firms in Southern Ontario 

gain the necessary information regarding the products they have been contracted to 

manufacture.  Although they may need to make minor adjustments to the product, the 

main innovative focus within the manufacturing facility is on optimizing the production 

process and finding production cost savings. 

Figure 6-4: Hierarchical relationship between Michigan and Southern Ontario. 

 

 

Finally, this chapter raises crucial questions regarding how realistic current 

government efforts directed at raising the level of automotive corporate R&D in Ontario 

are.  From the standpoint of automotive manufacturing and its associated employment in 

Southern Ontario, where new products are developed seems almost immaterial. Several 
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executives in the Southern Ontario parts sector suggested that their corporate unit’s 

success is tied more closely to traditional manufacturing issues around productivity, 

energy costs and access to relevant talent (Holmes et al., 2017; Holmes et al., 

forthcoming). When products change, and their parent companies make decisions about 

whether to re-invest and assign new products to their plants, the plant’s success on 

traditional manufacturing metrics is more important than whether they engage in formal 

R&D. This suggests the need to re-orient government policy and shift the current primary 

focus on product innovation back to one that will support and strengthen advanced 

automotive manufacturing in the province. Chapter 7 takes up this policy issue. 
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Chapter 7 

Conclusion 

Employing a GPN conceptual framework, my research explored the regional-level effects 

of disruptive technological change in the Southern Ontario automotive parts sector. Four 

primary research questions structured my analysis: 

1) To what extent are parts producers adapting their current products and processes 

in response to recent industry trends?  

2) What competitive and innovation strategies are parts firms employing to maintain 

or enhance their position within automotive GPNs?  

3) At what scale does new product development occur within the automotive 

industry and what issues does this raise for subsequent rounds of economic 

development in the province? And, 

4) How effective are current Canadian advanced manufacturing policies and 

programs designed to support the automotive parts industry? 

This concluding chapter begins by restating this study’s primary findings in the context 

of the current literature examining the economic geography of automotive R&D.  Next, it 

revisits the relevance of the concepts of regional resilience and working region for 

understanding the competitive and innovation strategies of firms in the Southern Ontario 

automotive sector and their interconnection with the GLR. The implications of my 

findings for current debates around automotive policy and the future of the industry in 

Canada are then examined. The final section reflects on this study’s main limitations and 

identifies areas for further research.   
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7.1 Primary Research Findings 

7.1.1 Innovation and New Product Development in Automotive GPNs 

The first three research questions examined the extent to which parts producers in 

Ontario are responding to the technological change currently underway in the automotive 

industry and whether they are maintaining or enhancing their position within automotive 

GPNs. Chapter 5 found that very few automotive parts suppliers in Southern Ontario 

engaged in early-stage R&D activities or competed based on product differentiation. 

Analysis of a 2015 survey of parts manufacturers in the province revealed that plants 

engaged primarily in incremental improvements to their existing products and 

manufacturing processes. In the survey, many plant managers reported facing financial, 

contractual and staffing challenges that limited their engagement in the early-stage R&D 

necessary for the development of new product technologies.  

Moreover, my interviews with 20 parts executives in the sector furnished 

evidence that firm engagement in new product design and development primarily occurs 

outside of the province (Chapter 6). Several executives for tier-1 parts firms indicated 

that their company’s investments for the design and engineering of new product 

technologies remains strongly influenced by path dependencies and the built-up skill and 

knowledge resources found in select locations such as Michigan. Influencing their 

company’s investment decisions was the fact that such locations are home to the OEMs 

corporate headquarters and primary R&D and product engineering facilities.  

These findings are consistent with the existing research on the economic 

geography of R&D in automotive GPNs. This research shows that such activities cluster 

close to the OEMs primary product design and engineering facilities in existing 
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automotive innovation hubs due to the highly collaborative nature of early-stage R&D in 

the industry (Sturgeon et al., 2009; Pavlinek, 2012; Goldman et al., 2015; Mordue and 

Sweeney, forthcoming; Holmes et al., forthcoming). Furthermore, the nature of buyer-

seller relationships within automotive GPNs limits SME engagement in new product 

development activities both inside and outside of these locations (Helper, 1991; Holmes 

and Rutherford, 2008; Rutherford and Holmes, 2014; Kuan et al., 2014; Helper and 

Kuan, 2016). My research indicates that the substantial financial, regulatory and 

technological risks associated with the development of new automotive products appear 

to be intensifying the dominance of large firms and core locations as the primary 

participants and sites for early-stage R&D in automotive GPNs.  

7.1.2 The Impacts of Disruptive Technological Change in the Southern Ontario 

Automotive Industry 

This dissertation further examined the impacts of changes in automotive product 

technology associated with vehicle lightweighting, vehicle electrification and the 

development of CAVs in the Southern Ontario parts sector.  Several reports claim that 

such changes portend significant challenges and opportunities for current producers 

manufacturing parts in a wide variety of industry sub-segments (Brown and Hatges, 

2018; Eliaz et al., 2018; Gnamm et al., 2018). While this may be true over the long-term, 

I found that very few parts suppliers in the province were currently engaged in the design 

or development of new product technologies. Of the three trends covered by the survey, 

plant managers identified vehicle lightweighting and changing engine technologies to 

present the greatest current challenge or opportunity for their firm. Follow-up interviews 

suggested that this related to the production readiness of lightweighting solutions - such 
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as the substitution of plastic, aluminum and for high-strength steel in heavy-weight 

components – and OEM strategies designed to meet future CAFE targets. By contrast, 

several executives that I interviewed expressed hesitancy to engage in the R&D and 

manufacturing of components necessary for the development of EVs and CAVs. Limiting 

their engagement was the fact that the North American market for these technologies is 

developing more slowly than both market analysts and regulators had anticipated. 

Executives also recognized that many components necessary for the development of EVs 

and CAVs remained in their early testing and design stages. 

Chapter 5 contextualized these results in terms of the current structure of the 

industry and strategic profile of firms in the Southern Ontario automotive parts industry. 

Specifically, it identified that the provincial sector’s past strength in manufacturing 

components for assembly into finished vehicles across the broader GLR and its weakness 

in the development and design of new automotive products influenced current firm 

responses to changing product technologies. Such path dependencies help explain why 

lightweighting - the most baked-in and production ready technology - is of greatest 

significance to the sector as most plants and firms in the province remain engaged in 

manufacturing components for later assembly. By contrast and consistent with past 

research, very few automotive parts manufacturers were engaged in early-stage corporate 

R&D in the province linked to the development of CAV and EV technologies. Chapter 6 

established that despite increased Canadian government support for R&D related 

activities, the transfer and acquisition of knowledge from elsewhere remains critically 

important for the broader automotive manufacturing sector in Southern Ontario. Evidence 

suggested that the OEMs and tier-1s continue to transfer new product knowledge and 
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technology generated in product design, development and engineering facilities located in 

other jurisdictions to both their own manufacturing units and those of their suppliers 

located in Ontario. 

A GPN framework was employed to discuss the implications of these results for 

future automotive-related development in Southern Ontario. The more limited levels of 

lead-firm embeddedness in the Southern Ontario automotive industry was revealed to be 

an important factor inhibiting government efforts to capture new technology investments 

and secure enhanced levels of corporate R&D. Chapter 5 argued that Canadian 

policymakers lacks agency and the ability to chart a new economic pathway premised on 

innovation-led development. The province’s lack of a domestically headquartered OEM 

and locked-in manufacturing status within automotive GPNs presents a material hurdle 

that public policy cannot sufficiently overcome. Even in the case of domestically 

headquartered global tier-1 suppliers, the presence of the OEMs corporate headquarters, 

R&D facilities and associated embedded skill and knowledge resources compel these 

suppliers to co-locate their own primary project engineering, design and testing facilities 

outside of the province.   

7.2 Regional Resilience and the Cross-Border Great Lakes Working Region 

In light of my primary research findings, Chapter 6 examined whether the Ontario 

sector’s locked-in manufacturing status represents resilience as expressed in the 

economic geography literature. Given Ontario’s high level of integration with the GLR 

and continued clustering of new technology investments in Michigan, the Southern 

Ontario automotive parts sector was deemed resilient since many firms in the province 

continue to adapt their products and manufacturing processes based on externally 
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generated knowledge.  My interviews revealed that firms in the province benefit from 

these investments through their integration with automotive manufacturing across the 

GLR.  Several executives reported that their Ontario manufacturing plants relied heavily 

on new product knowledge transferred from Michigan.  

Because it continues to be the centre for automotive R&D, product engineering 

and design work in North America and is also attracting most of the investment in 

manufacturing, the broader GLR is a working region (Figure 6.4).  Primarily in south-

eastern Michigan and at the tier-1 and OEM levels of the GPN, firms invest and engage 

in early-stage product engineering and design work for the development of significantly 

new products and manufacturing processes. The information generated from these 

activities is transferred through corporate knowledge pipelines to other divisions, firms 

and manufacturing facilities located across the GLR, including Southern Ontario. Where 

innovation does occur in Ontario it is with regard to firms and manufacturing units 

engaging in ancillary or incremental innovation to adapt existing products and 

manufacturing processes to increase productivity to satisfy their current production 

contracts. In the context of recent changes in automotive product technologies, the flow 

of information through corporate knowledge pipelines from Michigan mitigates against 

decline in the Southern Ontario automotive parts manufacturing sector. Parts 

manufacturers in the province continue to gain production contracts and adapt their 

manufacturing processes to accord with product specifications developed elsewhere.  

Thus, this research problematizes the spatial scale at which the region should be 

defined. Characteristically within new regionalist and GPN literature, the region is 

classified as a sub-national unit of development (Storper and Scott, 1995; Storper, 1997; 
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Coe et al., 2008; Coe and Yeung, 2015). However, both in terms of trade in automotive 

goods and transfers of knowledge within and between firms, the Southern Ontario 

automotive industry is highly integrated with the GLS to forma cohesive cross-border 

production region. By implication, the Ontario sector's resilience is contingent on public 

policies that enhance both the competitiveness of manufacturing in the province as well 

as the overall competitiveness of the GLR within the broader North American automotive 

industry. The next section examines this issue in greater depth.  

7.3 Public Policy and Automotive Manufacturing Resiliency  

My final research question addressed the efficacy of current Canadian advanced 

manufacturing policies and programs designed to support the automotive industry. 

Chapter 3 established that under its “innovation agenda,” the federal Liberal government 

has devised several supply-side innovation measures designed to enhance firm 

engagement in early-stage R&D for the development of products based on new 

automotive technologies. Some researchers argue that these investments are laying the 

foundation for a new economic path in the province of Ontario (Hodgson and Burt, 2016; 

Wolfe and Goracinova 2017; Wolfe, 2018; Bostelaar, 2018). My survey and interview 

material, however, furnished little evidence in support of such assertions. Again, rather 

than locate their inventive activities in the province, my research established that most 

global parts suppliers - including those that are Canadian-based - continue to invest in 

early-stage R&D elsewhere. At the same time, many lower-tier parts manufacturers 

reported that they lack the skill, financial and time resources to conduct in-house R&D or 

to engage with regional institutions such as universities and government research labs for 

the development of new product technologies. Largely due to the nature of their current 
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production contracts, most of the parts sector firms and plants in the study compete and 

thrive based on traditional manufacturing performance criteria such as access to relevant 

skill and talent, productivity and incremental improvements to manufacturing processes 

that lower production costs (Chapter 5).  

These research findings point to an emerging gap between the current policy 

focus on innovation and existing firm strategies in the sector. The federal government’s 

focus on automotive invention appears to be informed by an erroneous view of both the 

geographical scale at which global parts firms make decisions concerning their 

investment in new product R&D and how innovation is conducted and transferred within 

automotive GPNs.  Due to their significant financial resources, global parts firms hold 

power over regions and can select their most desired labour pools in existing automotive 

innovation hubs. For reasons earlier discussed, Ontario is not a primary destination for 

such investments. Although few automotive parts manufacturers invent new products in 

the province, many firms innovate and enhance the quality of the components that they 

manufacture.  

  Consequently, a different set of policy measures are required to ensure the 

resilience of the automotive industry in Ontario; namely measures that support 

automotive parts manufacturing. There are three primary pillars upon which such policy 

should rest (Figure 7.2).  Chapter 3 established that trade policy and economic incentives 

for investment by OEMs and global parts suppliers decisively shaped the historical 

development of the Canadian auto industry.  Over time, auto MNCs have selectively 

(re)invested in the province and altered their sourcing practices in response to the arcane 

rules of origin (ROO) contained within trade agreements. ROO and requirements for 
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specified levels of regional-value content (RVC) in both vehicles and components are 

vitally important because they shape firm strategies by strongly influencing what, where 

and how companies produce automotive goods within the area covered by a regional 

trade agreement (Carey and Holmes, 2017; Yates and Holmes, 2019). Trade agreements 

with the United States remain of prime importance to the Ontario automotive part 

industry’s future viability given the sector’s extreme reliance on preferential tariff access 

to the U.S. market. 48   The results of my research show that many plants and firms 

compete primarily based on continuous productivity improvements and face barriers 

limiting their new product development activities. In such cases, a firm’s success is 

contingent upon its ability to win new production contracts from upper tier manufacturers 

or the OEMs and compete against other firms mainly located within the GLR.   

 

 

 

 

 

 

 

                                                      
48 In this sense, the Liberal government’s renegotiation of NAFTA/USMCA should be lauded as securing 
preferential access to the US market and achieving enhanced RVC rules. Owing to the terms of the new 
agreement, several reports suggest that Ontario may attract increased levels of parts production (Flavell, 
2018; EDC, 2018; Yates and Holmes, 2019).  
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Figure 7-1: Policy pillars to achieve manufacturing resiliency in the Southern Ontario parts 

sector. 

 
Second, my results suggest that rather than primarily focus on the supply-side of 

industrial innovation, increased policy attention should be directed to demand-oriented 

measures that support firm manufacturing process improvements and overall supplier 

competitiveness.49 Policy measures should more closely align with the incremental 

innovation practices commonly engaged in by automotive parts plants in the province, 

and more importantly, with how they compete and capture value within GPNs (Chapter 

5). In this regard, enhancements to the existing Scientific Research and Experimental 

                                                      
49  The innovation policy literature supplies overlapping definitions of what constitutes supply versus 
demand-oriented measures (Freeman and Soete, 1997; Fagerberg, Mowery and Nelson, 2004; Edler and 
Georghiou, 2007; Edler and Fagerberg, 2017). The above discussion employs Edler and Georghiou (2007) 
understanding of demand-side innovation policy, that being: “all public measures to induce innovations 
and/or speed up diffusion of innovations through increasing the demand for innovations”. Such measures 
include those enhance private demand within the Southern Ontario parts industry for ideas generated 
elsewhere by providing manufacturers with assistance adapting their existing products and processes.  
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Development Program (SR&ED) is an example of a measure that could aid firms’ 

manufacturing operations in making necessary incremental adaptations to their products 

and processes. Currently administered by the Canada Revenue Agency (CRA), SR&ED 

refunds up to 45 percent of a firm’s R&D spending through tax credits on new products 

and production processes and has historically been well suited to the incremental and 

applied nature of innovation in the Southern Ontario automotive sector (Holmes et al., 

2017; Lester, 2018). The prime concern of automotive parts manufacturers is SR&EDs 

eligibility requirements which many find to be too burdensome (Lester, 2018). Several 

interviews with executives for tier-1 parts manufacturers revealed that the CRA was now 

less accepting of projects for more incremental and applied R&D and noted that this 

weighed negatively on their decision to bring some of their manufacturing activities back 

to the province. 

Third, the results suggest that current advancements in new vehicle technologies 

present challenges to firms regarding emerging talent and labour force skills. These 

issues were especially pressing in parts subsectors engaged in vehicle electrification and 

the development of components for CAVs.  In my interviews, several executives reported 

difficulties finding workers with suitable skills in software development, data analysis 

and the engineering knowledge needed for additive manufacturing. Closing this skill 

capability gap is imperative for the future competitiveness and resiliency of the sector. 

This can be achieved through improvements to the skilled trades and apprenticeship 
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system, post-secondary STEM training, and efforts to recruit younger workers into 

manufacturing.50  

7.4 Limitations and Areas for Further Research 

Since I concluded my fieldwork, several researchers have pointed to a growing number of 

non-traditional automotive suppliers with expertise in software and digital technologies in 

the province (Wolfe and Goracinova, 2017; Wolfe, 2018; Katz-Rosene, 2018). Mainly 

situated in Toronto-Kitchener-Waterloo and Ottawa-Kanata, such firms benefit from the 

concentration of engineers and the existence of research expertise in nearby colleges and 

universities.  While this study recognized the emergence of such centers of excellence 

and clustered knowledge sharing dynamics within the province, my research design 

focussed on examining the manufacturing and employment implications of recent 

disruptive technological changes in the existing Southern Ontario automotive parts 

industry. Hence, both the survey and interview questions probed the implications of 

changing technologies amongst existing automotive manufacturers; software firms, not 

traditionally viewed as part of the automotive supplier industry, were not included in the 

survey. More importantly, my examination of the tier-1s corporate innovation and 

investment strategies revealed that many firms chose to locate their CAV and other new 

technology investments outside of the province close to the OEMs primary R&D 

facilities.  Although it is true that companies including a number of automotive MNCs 

are making some investments to tap into the AI, software and digital technology expertise 

                                                      
50 The Ontario Conservative government’s 2019 automotive strategy identifies similar talent issues to be 
relevant to the sector’s future success. However, considering its decision to scrap the Ontario College of 
Trades, a provincial body traditionally charged with industrial skill development and trade recognition, it 
remains to be seen how they intend to meet such challenges (CBC, 2018).   
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that exists in Ontario, primary and secondary evidence suggests that the vast majority of 

such investment is still occurring in established automotive R&D clusters for reasons 

explained earlier.51 

Additionally, Industry 4.0 recently has emerged as a pertinent issue shaping 

automotive GPNs and manufacturing resiliency in the Southern Ontario sector. Industry 

4.0, or the Fourth Industrial Revolution, encompasses production process improvements 

through robotics, data analysis systems, cybersecurity, and the internet of things (IoT) 

and will lead to further rounds of automation efforts in the sector. Important employment 

implications will likely accompany a transition to industry 4.0 in the automobile industry 

as technically skilled employees with expertise in software development, engineering and 

computer sciences are expected to replace lower-skilled production jobs (Industriall, 

2017; Davis and O’Halloran, 2018; Yates and Holmes, 2019). Taking into account the 

current industrial structure and firm strategies discussed in this dissertation, such changes 

likely portend more immediate implications for the future composition of the Southern 

Ontario automotive industry than the new product developments that were the focus of 

my research (Gates, 2017; Morrar, Arman and Mousa, 2017; Whitter, 2018).52  

                                                      
51 Another reason that my study may underreport CAV and AI investments in Ontario is that I conducted 
my primary research between 2015 and 2017. Since then, several important relevant investments have been 
made in the province including QNX’s CAV testing and development centre, the Next Generation 
Manufacturing supercluster project and the Vector Institute in Toronto. 
 
52 The sequential nature of innovation in the automotive sector and the competitive strategies that supplier 
firms most commonly employ inform such assertions. Stemming from their more captive position within 
production networks and the nature of their current production contracts, we found that most parts 
producers compete primarily based on continuous cost reductions generated through production process 
innovations. Particularly in the supplier sector, the emphasis in industry 4.0 on big data, data security and 
logistics management could present an increased financial burden for some manufacturers just as it might 
provide others with a competitive advantage and allow them to upgrade their position within GPNs.  
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Adopting a research design similar to that employed in this study, future research 

could address the manufacturing and employment implications of a transition to industry 

4.0 in the Southern Ontario automotive sector. Examination of corporate strategies 

furnishes insight into the mechanisms influencing change in automotive GPNs and 

identifies which firms are most likely to be positively or negatively impacted.  

Furthermore, identifying how manufacturers are responding to industry 4.0, and the 

barriers that they face adapting their current production processes would allow us to 

deduce the regional-level production and employment implications. In light of the 

previous findings and identification of Southern Ontario’s automotive manufacturing 

function within the Great Lakes working region, this research would enhance our 

understanding of the factors and practices influencing manufacturing resiliency in the 

province. Such research is crucial for identifying the production and employment 

implications of technological change in GPNs including which firms benefit and why. 

More critically, however, it is essential for appraising the efficacy of current 

manufacturing policy and, in doing so, identifying a path forward that ensures the 

community captures some of the gains associated with globally-integrated production 

systems.  
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Appendix A 

Survey of Competitiveness in the Canadian Automotive Parts Sector 
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Appendix B 

Policy Actor Interview Guide 

 

SECTION A – GENERAL INFORMATION 
 

1. What is your name, position, name of your employer? 
 

2. What role does your organization play with regard to the Canadian 
automotive industry? 
  

 
SECTION B - COMPETITIVE ENVIRONMENT 
 

1. What is your general assessment of the current competitiveness of 
the Canadian automotive industry? 
 

2. In your assessment, how has the industry fared over the past fifteen 
years (2000-2015)? 
 

3. What impact, if any, did the 2007-2009 crisis play in altering the 
competitive environment of the automotive industry in Canada? 
 

4. What do you consider to be the main challenges facing the industry 
today?  
 

5. How have regulations seeking to lower vehicle emissions and/or 
improved vehicle fuel consumption impacted the competitiveness of 
the automotive industry in Southern Ontario?  
 

a. What long-range impacts do you believe these regulations 
may have on the industry in Ontario? 

 
b. What are some of the main competitive challenges the 

automotive industry in Canada faces resulting from this 
transition? 

 
6. What impact, if any, do fluctuations in the value of the Canadian 

dollar have on the overall competitiveness of the Canadian 
automotive industry? 

 
7. How do you feel the overall competitiveness of the automotive 

industry in Canada may be impacted by recent trade agreements? 
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8. What additional issues do you identify as central to both the current 
and future competitiveness of the industry in Canada? 

 
 
SECTION C – PUBLIC POLICY FACTORS INFLUENCING DEVELOPMENT IN 
THE CANADIAN AUTOMOTIVE INDUSTRY 
 

1. What is your general view of existing public policies impacting 
development in the industry?  
 

a. Federal government policies 
 

b. Provincial government policies 
 

c. Local municipal policies 
 

2. How do the following public policy factors inhibit or contribute to the 
economic development in the industry? 
 

a. Corporate tax policies 
 

b. Federal fiscal policies affecting the value of the Canadian 
dollar 

 
c. Electricity costs 

 
d. Export development government policy 

 
e. Education 

 
f. R&D activities of universities and public research institutes 

 
g. Government support for workforce training and skills 

development  
 

h. International trade agreements (e.g., NAFTA, CETA, TPP)? 
 

3. What impact do you believe innovation support policies and 
programs (e.g., ASIP) have had (or portend to have) on economic 
development in the automotive industry in Southern Ontario?  

a. Are these programs contributing to a transition in the 
industry? 

 
 

b. What do you identify as the most pressing public policy issue 
limiting adaptation in the industry? 
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SECTION D – DISRUPTIVE TECHNOLOGICAL CHANGE AND THE FUTURE 
DEVELOPMENT OF THE AUTOMOTIVE INDUSTRY IN SOUTHERN ONTARIO 
 
 

1. What impact, if any, do you feel disruptive technological change 
(e.g., connected car and autonomous vehicle technologies, 
advanced mechatronics, vehicle light weighting and the development 
of new powertrain technologies) will have on the future of the 
automotive industry in Southern Ontario? 
 

2. How well is Southern Ontario positioned to take advantage of these 
technological advancements? 

 
3. Are particular segments of the industry and/or local regions in 

Southern Ontario are better positioned to take advantage of these 
changes?  

 
4. What policies or programs has your organization developed, or 

could it develop, in order to encourage investment into these vehicle 
technologies? 

 
5. What additional new policies are needed to encourage greater 

investment in these technologies in Southern Ontario? 
 

 
 
SECTION E - REGIONAL AND LOCAL FACTORS INFLUENCING THE 
DEVELOPMENT OF THE AUTOMOTIVE INDUSTRY IN SOUTHERN ONTARIO 
 

1. How would you assess the current level of economic integration in 
the automotive industry across the US-Canadian border? What 
impact, if any, has this had on the auto industry in Southern Ontario? 

 
2. What are the advantages/disadvantages of this integration? Does 

this integration have any influence on the changes discussed in 
SECTION D? 
 

3. Given the competition for new auto investment from states in the 
southern US and Mexico, how could jurisdictions such as Ontario, 
Michigan, Ohio and Indiana work more cooperatively to ensure the 
continued vitality of the automotive industry in the Great Lakes 
region?   
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4. Are local factors (local government, colleges, training etc.) becoming 
more or less important to the future vitality and development or the 
auto industry in Southern Ontario? Do you view these factors as 
more important given the changes discussed in SECTION D? 
 

5. What local economic development policies are required to support 
the continued presence of a robust automotive industry in Southern 
Ontario? 
 

6. Is there anything that we have not discussed that you think might be 
relevant to this project? 
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Appendix C 

Firm Interview Guide 

 
SECTION A - GENERAL INFORMATION 
 

1. What principal products/functions does your company 
produce/perform? 

 
2. Approximately how long has your company operated in Southern 

Ontario? 
 

3. Does your firm operate plants outside of Canada? 
 

4. Approximately how many people does your firm currently employ? 
 

5. Who are your primary customers (OEMs, Tier-1 suppliers, lower Tier 
suppliers)? 

 
 
SECTION B – COMPETITIVE ENVIRONMENT 
 

1. What role did the 2007-2009 crisis play in altering the competitive 
environment of the automotive industry in Canada? 
 

2. Has the 2007-2009 crisis influenced your firm’s strategies? 
 

3. What influence has legislation seeking to lower vehicle emissions 
(e.g., CAFE) had in altering the competitive environment of the 
automotive industry in Canada? 
 

4. Do changes in the value of the Canadian dollar have a significant 
impact on the competitiveness of your business? 

 
5. How is your firm impacted by the following competitive issues?  

 
a. changing customer demands 

 
b. arrival of new products/firms 

 
c. availability of qualified staff 
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SECTION C – INNOVATION & ADAPTATION ACTIVITIES 
 

1. What impact will recent disruptive technological change (e.g., 
connected car and autonomous vehicle technologies, advanced 
mechatronics, vehicle light weighting and the development of new 
powertrain technologies) have on the future of the automotive 
industry in Southern Ontario? 

 
2. Which of these technologies do you recognize as central to the 

future success of your firm?  
 

 
SECTION D – COMPETITIVE FACTORS INFLUENCING INNOVATION & 
ADAPTATION 
 

1. What is the most pressing competitive challenge your plant currently 
faces adapting to recent technological change in the industry? 

 
2. How is your firm impacted by the following challenges? 

 
a. lack of existing R&D capacity 

 
b. costs associated with developing and commercializing new 

products and processes 
 

c. lack of cooperation with other firms 
 

d. availability of qualified staff 
 

e. lack of customer interest 
 

f. pressure to meet customers current demands 
 

 
SECTION E – PUBLIC POLICY FACTORS INFLUENCING INNOVATION & 
ADAPTATION 
 
 

1. Does your firm currently utilize any Federal or Provincial-level 
government programs (e.g., SH&RD, AIF)?  
 

2. How have these programs assisted your firm in its research and 
development of new technologies and/or adaptation of existing 
products and processes?  
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3. Have government vehicle emission and fuel economy regulations 
impacted your firm’s competitive strategy? If so, in what way? 

 
4. To what extent do the following public policy factors inhibit or 

contribute to your firm’s innovation practices? 
 

a. Corporate tax policies 
 

b. Federal fiscal policies affecting the value of the Canadian 
dollar 

 
c. Electricity costs 

 
d. Export development government policy 

 
e. Education 

 
f. Government support for workforce training and skills 

development  
 

g. International trade agreements (e.g., NAFTA, CETA, TPP) 
 

 
 
E. REGIONAL AND LOCAL FACTORS INFLUENCING INNOVATION & 
ADAPTATION 
 
 

1. Do you think there has been increased economic integration of your 
company’s operations across the US-Canadian border? If so, what 
impact, if any, has this had on your innovation practices? 

 
2. What are the perceived advantages/disadvantages of this 

integration? 
 

3. Which local economic factors most inhibit or contribute to your 
innovation activities? 
 

a. Quality of local labour force 
 

b. Wage rates 
 

c. Local university research and R&D support 
 

d. Local college training programs 
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e. Presence of competing and collaborating firms  
 

f. Industry organizations 
 
 

4. Are local factors (government, colleges, training etc.) becoming 
more or less important to your innovation practices? 

 
5. Is there anything that we have not discussed that you think might be 

relevant to this project? 
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Appendix D 

General Research Ethics Board (GREB) Clearance 
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Appendix E 

Recruitment Email, Letter of Information and Consent Form 

 

 

Research Project: The impact of disruptive technological change in the Southern Ontario 
automotive parts industry 

 

Researcher:  Jeffrey Carey, PhD Candidate, Queen’s University 

 

Dear participant: 

 

My name is Jeffrey Carey and I am a doctoral candidate in the Department of Geography & 
Planning at Queen’s University. I am writing to invite you to participate in a research study 
entitled, “The impact of disruptive technological change in the Southern Ontario automotive parts 
industry.” I am also affiliated with the Automotive Policy Research Centre (APRC) at McMaster 
University which supports my research with funding from Automotive Partnership Canada. 
Although I am affiliated with the APRC, this is an independent project undertaken to satisfy my 
doctoral degree requirements. 

You have been recommended to me as someone knowledgeable about the issues I am 
researching.  Your involvement in this study is completely voluntary. With your consent, an 
interview will be conducted that will take approximately one hour and be guided by a series of 
mainly open-ended questions.  

This project investigates how automotive parts firms in the Southern Ontario are responding to 
recent and ongoing changes in automotive technologies. Potential disruptive technologies 
include: (i) vehicle electrification and light weighting, (ii) the development of new propulsion 
systems, and (iii) the development of connected and autonomous vehicle technologies. My 
research also explores the role that government policies might play in aiding firms to adapt to 
technological change and securing new rounds of investment in the Southern Ontario parts sector. 

If you are willing to take part in this study, please read, sign and return the attached participant 
letter of information and consent form. Upon receipt of your completed form, I will contact you 
to schedule a convenient time for the interview. 

 

Sincerely, 

 

Jeffrey Carey 

PhD Candidate, Queen’s University 
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Letter of Information 
 
Research Project: The impact of disruptive technological change in the Southern 

Ontario automotive parts industry 
 

Researcher:  Jeffrey Carey, PhD Candidate, Queen’s University 
 

Dear participant: 
 
I invite you to participate in a research study exploring the impact of technological 
change in the Southern Ontario automotive parts industry. I am a doctoral candidate in 
the Department of Geography & Planning at Queen’s University. Both myself and my 
supervisor, Dr. John Holmes, are affiliated with the Automotive Policy Research Centre 
(APRC). The APRC at McMaster University is a policy research partnership focused on 
maintaining a competitive and sustainable Canadian automotive industry.  Although the 
final results of my study may be shared with the APRC, this is an independent project 
undertaken to satisfy my doctoral degree requirements. 
This project investigates how automotive parts firms in the Southern Ontario automotive 
parts industry are responding to recent and ongoing changes in automotive technologies.  
Potentially disruptive technologies include: (i) vehicle electrification and light weighting, 
(ii) the development of new propulsion systems, and (iii) the development of connected 
and autonomous vehicle technologies. My research also explores the role that 
government policies might play in aiding firms to adapt to technological change and 
securing new rounds of investment in the Southern Ontario parts sector. 
Your involvement in this study is completely voluntary. If after reading this form you 
have any questions, please do not hesitate to ask for clarification.  
If you consent, an interview will be conducted that will take approximately one hour and 
be guided by a series of mainly open-ended questions (see attached interview guide).  I 
will both take notes and, with your permission, audio record the interview. You can 
decline to answer any questions that you are not comfortable answering.  You may 
withdraw from the interview at any time by informing me that you wish to end the 
interview and all responses that you have already provided will be destroyed unless you 
indicate otherwise. If you agree to participate in the study, a consent form is included for 
your signature. 
By participating in this project, you will help advance our understanding of some of the 
key challenges that firms and other industry stakeholders face as a result of rapidly 
changing automotive technologies.  
 
The risks to you of participating in this study are minimal but there may be a possible 
loss of confidentiality. These risks will be minimized by the following measures designed 



 

207 

 

to protect your privacy and the identity of both yourself and the firm or organization for 
which you work: 

• I will assign only a numeric identifier to interview transcripts and notes. The key 
that matches identifiers with participants will be known only to me. 

• Information gathered from the interview will be encrypted and stored on a secure 
password protected computer and/or kept in a locked filing cabinet in my office 
at Queen’s University. 

• If in subsequent academic presentations and publications I refer to information 
gathered in the interview, every effort will be made to protect your confidentiality 
and privacy. Pseudonyms will be used to mask your identity and the identity of 
the firm or organization you work for.  Quotations from, or opinions expressed in 
the interview, will not be directly attributable to you. I will provide you with a 
copy of the transcript of your interview for you to review and for you to indicate 
any opinions/views that you would like to correct or remove from the final 
transcript. You may choose to withdraw from the study up to two weeks 
following receipt of the final transcript. If you choose to withdraw, any interview 
data that you provide will be destroyed. 

• Information you provide will not be shared with other participants in the research. 
Included are two copies of an Informed Consent Form, one for you to complete and 
return prior to the interview and another for your own records 
If you have any questions or concerns about the research, please contact me at 416-817-
3589 or carey.j@queensu.ca.  As well you may contact my academic supervisor Dr. 
John Holmes (613-553-6043, or holmesj@queensu.ca). If you have any questions about 
your rights as a research participant or any ethical concerns about the study such 
questions may be directed to the Chair of the General Research Ethics Board, Queen’s 
University at chair.GREB@queensu.ca or 613-533-6081. 
 
This study has been granted clearance according to the recommended principles of 
Canadian ethics guidelines, and Queen's University policies. 
 
  

mailto:carey.j@queensu.ca
mailto:holmesj@queensu.ca
mailto:chair.GREB@queensu.ca
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Consent Form 
 
I have read the information letter regarding a study titled “The impact of disruptive 
technological change in the Southern Ontario automotive parts industry” being 
conducted by Jeffrey Carey, PhD Candidate, Queen’s University.  I have had the 
opportunity to ask questions about my involvement in this study and to receive any 
additional information I requested.  I understand that if I agree to participate in this study, 
I may withdraw from the study at any time.  I have been given a copy of this form.  
 
I agree to participate in the study and understand that my participation is completely 
voluntary: 
  
  Yes    No 
 
I understand the confidentiality measures stated above: 
 

…  Yes    No 
 
I understand that the researcher may use information, including quotations, from the 
interview in presentations and/or publications.  In such instances: 
 
    I understand that my identity will be masked by use of a pseudonym  
 
I agree that the interview can be audio recorded: 
 

 Yes    No 
 
I would like to receive a summary of the study’s results:  

 
  Yes   No 

 
 

 
__________________________________    _________________________ 
Signature of participant                                                                          Date  
 
_______________________________________     
Printed name of participant     
                                                                    
_________________________________________    _________________________ 
Signature of researcher                                                                   Date  
 
_________________________________________     
Printed name of researcher           
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