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EXECUTIVE SUMMARY 
 

 
The report provides an in-depth analysis of Industry 4.0 within the Canadian manufacturing 
landscape, contextualizing it within the historical framework of previous industrial revolutions. 
Industry 4.0 represents a transformative paradigm shift characterized by digital automation and 
intelligent technologies, presenting both opportunities and challenges for Canadian 
manufacturers. 
 
Examining global trends and the adoption of Industry 4.0 technologies by major Canadian 
manufacturing companies reveals a nuanced landscape. Insights drawn from global leaders like 
Siemens, DHL, and General Electric underscore the urgency for Canadian manufacturers to 
accelerate their adoption of Industry 4.0 technologies to enhance competitiveness and 
sustainability. 
 
While some Canadian companies, such as Magna International, demonstrate a commitment to 
Industry 4.0 through investments in smart factory concepts and technologies like collaborative 
robots and data collection through sensors, concerns arise regarding the integration of these 
technologies into recent expansions. Similarly, while Suncor Energy's partnership with Microsoft 
for digital transformation demonstrates an understanding of the importance of Industry 4.0, 
updates on the alliance's progress still need to be made, raising questions about successful 
technology integration. Conversely, Nutrien's innovative use of tele-remote technology in mining 
operations exemplifies successful Industry 4.0 adoption, enhancing worker safety and 
efficiency. 
 
Failure to keep up with global trends in Industry 4.0 could result in declining relative prosperity, 
stagnant economic growth, falling living standards, productivity challenges, and fiscal 
sustainability risks for Canada. It is therefore imperative for Canadian manufacturing companies 
to prioritize innovation and technology adoption to secure their long-term success in the global 
market. By embracing digital transformation, fostering innovation, and enhancing workforce 
skills, Canadian manufacturers can enhance competitiveness, sustainability, and long-term 
growth in the global market. 
 
To address the key challenges and ensure successful adoption of Industry 4.0 technologies, the 
report recommends that Canadian manufacturers invest in advanced manufacturing 
technologies, foster collaborative partnerships with early Industry 4.0 adopters, invest in their 
R&D departments and in their workforce for skills relevant to Industry 4.0 adoption, and leverage 
data and analytics. With respect to the Canadian government, it is recommended to support 
small and medium-sized manufacturers with the investments required for Industry 4.0 
implementation, educate companies on Industry 4.0 through a comprehensive report, and 
support programs that will teach the skills required for Industry 4.0 
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PROJECT OBJECTIVES AND BACKGROUND 

The arrival of Industry 4.0 marks a revolutionary shift in manufacturing, introducing different new 
technologies like cloud computing and AI. This shift in the industry promises unprecedented 
efficiency, flexibility, connectivity, and major change to the world as we know it. Canada is one 
of the most advanced and economically stable countries in the world, its manufacturing sector, 
a major element of the national economy, is at crossroads due to the global shift towards 
industry 4.0 technologies. This shift that is occurring around the world represents a significant 
opportunity for Canadian manufacturers to enhance efficiency, productivity, and 
competitiveness on a global scale. However, it also poses unique challenges that stem from 
Canada’s commitments to sustainability and the varying sizes of its manufacturing enterprises. 
  
The Canadian manufacturing sector has traditionally been dominated by industries such as 
automotive, aerospace, and natural resources, which have relied heavily on both skilled labor 
and natural resources. While these industries have contributed significantly to the country's 
economic success, they face increasing pressure to innovate and adopt more sustainable and 
efficient production methods in response to global competition and environmental concerns. 
Moreover, the digital transformation required for Industry 4.0 demands substantial investment in 
new technologies and skills training, which can be particularly daunting for small and medium-
sized enterprises that form the backbone of Canada's manufacturing landscape. There is also 
the issue of commitment. In this report we explore different major Canadian Companies and how 
they are implementing industry 4.0 and the major setbacks occurring and how Canada needs to 
improve certain aspects when it comes to committing to the new technological revolution. 

STRATEGIC FOCUS 

The drive towards adopting Industry 4.0 technologies in Canada's manufacturing sector stems 
from a genuine concern about the nation's ability to maintain and enhance its competitiveness 
in the global manufacturing arena, especially in comparison to manufacturing powerhouses like 
China. This concern has many sides, encompassing the need for technological innovation and 
adoption to keep pace with the rapid advancements in global manufacturing. The transformation 
brought about by the integration of new technologies such as artificial intelligence, and machine 
learning, is not just about technological upgrade but is crucial for economic growth, job creation, 
and maintaining a competitive edge on the global stage. Additionally, as sustainability becomes 
a global priority, Industry 4.0 presents an opportunity for Canadian manufacturing to adopt more 
sustainable and environmentally friendly practices, aligning with Canada's commitment to 
environmental stewardship. Moreover, the shift towards a digitalized manufacturing landscape 
necessitates a transformation in the workforce, highlighting the need for skill development and 
digital literacy among Canadian workers to ensure their employability and ability to drive 
innovation in this new era. This focus on Industry 4.0 is not solely about keeping up with global 
competitors but is also about fostering innovation, promoting sustainable development, 
ensuring equitable growth across all regions of Canada, and preparing the Canadian workforce 
for the future. Addressing these challenges could help Canada strengthen its manufacturing 
sector, ensuring it remains vibrant, competitive, and capable of contributing to the country's 
prosperity in the long term. 
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REPORT FINDINGS OVERVIEW 
Evolution and Impact of Industrial Revolutions 

Our analysis starts with a detailed examination of the historical progression from the first to the 
fourth industrial revolution, tracing the transformative impact on manufacturing processes, 
labor laws, and productivity enhancements globally. Industry 4.0, characterized by the 
amalgamation of physical production and operations with smart digital technology, presents an 
evolution marked by the integration of the Internet of Things (IoT), cyber-physical systems, and 
artificial intelligence. This revolution heralds a shift towards decentralized production, enabling 
predictive maintenance, optimized resource allocation, and enhanced supply chain efficiency. 

Global Leadership and Innovation 
The findings reveal pivotal contributions from global corporations such as Siemens, DHL, and 
General Electric, underscoring their roles in shaping the future landscape of Industry 4.0. 
Siemens' establishment of the Advanced Manufacturing Transformation Center in Singapore and 
its strategic partnerships for promoting AI integration highlight a commitment to spearheading 
digital transformation in manufacturing. DHL’s integration of IoT and cloud computing illustrates 
a paradigm shift towards digitalization in logistics, optimizing operational efficiency. Meanwhile, 
GE’s digital transformation journey, despite its challenges, offers valuable lessons on strategic 
focus and the importance of integrating digital innovations with existing infrastructures. 

Canadian Manufacturing Sector's Industry 4.0 Adoption 
Our examination extends to the Canadian context, identifying both the strides and stumbles in 
adopting Industry 4.0 technologies among leading Canadian manufacturers. While companies 
like Nutrien showcase successful implementation of tele-remote technology in mining, 
highlighting safety enhancements and operational efficiency, others, including Magna 
International and Suncor Energy, demonstrate a cautious, albeit progressive, approach towards 
embedding Industry 4.0 into their operations. The analysis underscores the necessity for 
Canadian manufacturers to accelerate their adoption of Industry 4.0 technologies to enhance 
competitiveness on the global stage. 

Challenges and Recommendations 
The findings delineate several challenges impeding the widespread adoption of Industry 4.0 
technologies, particularly within the Canadian manufacturing sector. These challenges include 
a significant investment requirement, the need for substantial change management, and the 
integration of new technologies into existing systems. To mitigate these challenges and 
capitalize on the opportunities presented by Industry 4.0, we recommend targeted strategies. For 
companies, these include investing in advanced manufacturing technologies, their R&D 
departments, and their staff, fostering collaborative partnerships with early Industry 4.0 
adopters, and leveraging data and analytics. For the government, these include financially 
supporting small and medium-sized manufacturers with Indsutry 4.0-related investments and 
educating both companies and people on and for Industry 4.0. 
 

HISTORY OF INDUSTRIAL REVOLUTIONS 
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The first industrial revolution is characterized by the change from hand (craft) production to 
machine production and the introduction of the mechanized factory that leveraged water and 
steam power. Impacts included increases in production outputs and in the populations adopting 
the new production methods. The revolution began in Great Britain in the 18th century and then 
spread to the rest of the world at different paces, in some cases as late as the 20th century, such 
as China and India (Wallace, 2024).  
 
The second industrial revolution, which began in the late 19th century and was pioneered in the 
United States, saw the introduction of mass production because of recent advances of railroads 
and infrastructure, developments such as electricity and the cost-effective production of steel, 
and advancements in factory workflow including automation and the production gaining 
prominence. Once again, the result was an increase in production output. A second key output 
of this revolution was the introduction of labor laws (Longley, 2021). 
 
The third industrial revolution, which began the 1960s, involved the adoption of digital electronics 
instead of mechanical and analogue electric technologies, the introduction of IT and the use of 
electronics to further improve automation (MacDougall, 2021). 
 
Industry 4.0, or the fourth industrial revolution, was first introduced in 2011 at the Hanover Fair 
and subsequently became a future project identified by the German government in 2012 (Ward, 
2016). In the report introducing it as a project, Industry 4.0 was described as a marriage of 
production and network connectivity, where “machines, systems and networks are capable of 
independently exchanging and responding to information to manage industrial production 
processes” (MacDougall, 2021). Key to this idea is the shift from centralized to decentralized 
production. Lastly, the report also outlined the expected conditions for successful Industry 4.0 
leadership: 

1. Technological leadership in manufacturing, automation, and software based embedded 
systems. 

2. Strong industrial networks (MacDougall, 2021)  

INDUSTRY 4.0 ANALYSIS & IMPACT ON MANUFACTURING 

Acknowledging the complexity and breadth of the subject, a multi-faceted research strategy was 
used to understand the current and expected future impacts of Industry 4.0 on Canadian 
manufacturing. This encompassed a review of scholarly articles, industry reports, case studies, 
and real-world examples of Industry 4.0 adoption across the globe and within Canada. The 
objective was to construct a comprehensive narrative that not only depicted the technological 
advancements but also contextualized their implications for manufacturing processes, 
workforce dynamics, and global competitiveness.  
 
Understanding that Industry 4.0's impact is both global in its reach and local in its application, 
we sought to balance our analysis by looking at leading global corporations such as Siemens, 
DHL, and General Electric. These companies provided tangible examples of Industry 4.0's 
capabilities, showcasing innovations in smart manufacturing, digital logistics, and AI-driven 
production. Concurrently, we focused on the Canadian manufacturing sector, examining how 
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companies like Magna International, Suncor Energy, and Nutrien are navigating the transition 
towards smart manufacturing as well as how the findings aligned with previous reports on 
Canada’s manufacturing sector. This dual perspective allowed us to draw parallels and contrast 
the pace of Industry 4.0 adoption and its varied impacts across different regions and industries. 
The global findings are presented below, followed by those specific to Canada. 

GLOBAL FINDINGS 

Siemens 

Siemens, a leading German industrial manufacturing company, has been at the forefront of 
innovation since its inception in 1847. With a steadfast commitment to driving the adoption of 
Industry 4.0 technologies, Siemens has been actively expanding its global footprint, particularly 
in the Asia-Pacific region. This paper aims to delineate Siemens' strategic initiatives and 
partnerships that underscore its pivotal role in shaping the future of industrial manufacturing 
through the lens of Industry 4.0. 

In 2020, Siemens took a significant step towards facilitating the adoption of Industry 4.0 
technologies by launching the Advanced Manufacturing Transformation Center (AMTC) in 
Singapore. This initiative was designed to aid companies in Southeast Asia to harness the 
potential of Industry 4.0 through a comprehensive suite of services including consulting, training, 
research and development, and small-scale production support. The AMTC houses the Digital 
Enterprise Experience Center (DEX), which enables companies to create digital twins to simulate 
and optimize manufacturing operations, thereby enhancing efficiency, and reducing the risk of 
errors in real-world operations (Gill, 2020). Furthermore, the Additive Manufacturing Experience 
Center (AMEC) within the AMTC provides invaluable hands-on exposure to 3D printing, aiding 
companies in the realms of prototyping and commercialization. To support concept testing and 
innovation, Siemens also introduced Rental Labs that offer affordable access to high-end 3D 
printers and design software. 

During the early stages of the COVID-19 pandemic, Siemens demonstrated remarkable agility 
and social responsibility by leveraging additive manufacturing capabilities at the AMTC to design 
and produce medical face shields for frontline workers, highlighting the critical role of 
digitalization in addressing urgent global challenges (Ohr, 2020). The pandemic underscored the 
importance of digitalization in ensuring the resilience and flexibility of industrial operations. 
Siemens' leadership in this domain was further reinforced through its integrated portfolio, which 
includes advanced automation solutions, the MindSphere IoT platform, and strategic 
partnerships, such as the one with SAP, all of which have been instrumental in aiding companies 
to navigate the complexities of the pandemic. 

The year 2023 marked another milestone in Siemens' journey toward digital transformation with 
the launch of eXplore Live at The Smart Factory @ Wichita. This 3,000-square-foot experience 
center, designed in collaboration with Deloitte, serves as a testament to Siemens' commitment 
to showcasing the tangible impacts of Industry 4.0 technologies across various industries (Mills, 
2023). The center not only highlights Siemens' cutting-edge Xcelerator portfolio, which 
encompasses a closed-luoop digital twin and a suite of low-code development platforms but 
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also underscores the power of collaboration between Siemens and Deloitte in accelerating the 
digital transformation of manufacturing. 

Moreover, Siemens' strategic partnership with Microsoft in 2023 aimed to drive the adoption of 
generative AI across industries through innovative tools like Siemens Industrial Copilot. This 
collaboration has fostered the integration of Siemens' product lifecycle management software, 
Teamcenter, with Microsoft Teams, facilitating enhanced virtual collaboration and access to 
critical design data for factory workers (Stonestreet, 2023). An early adopter of this integrated 
approach, automotive manufacturer Schaeffler, has already witnessed significant benefits in 
terms of engineering efficiency and reduced downtime. 

The opening of eXplore Live, in collaboration with Deloitte, at The Smart Factory @ Wichita further 
exemplifies Siemens' dedication to fostering hands-on learning and exploration of digital 
transformation technologies (Evans, 2023). This center, part of Siemens' global network of 
customer experience centers, is strategically designed to facilitate the exploration of digital 
twins, industry threads, and innovation workshops, thereby enabling companies to navigate their 
digital transformation journeys with greater clarity and confidence. 

Siemens' role as a thought leader in industrial digitalization is underpinned by its deep domain 
expertise, specialized applications knowledge, and a strategic focus on platforms and 
ecosystems. The company's initiatives, particularly in the Asia-Pacific region, as highlighted by 
Benjamin Moey, Vice President of Advanced Manufacturing for Siemens APAC, reflect a forward-
looking vision where the adoption of Industry 4.0 technologies is expected to drive a more 
optimized and efficient "lazy economy" (Girling, 2020). This vision aligns with the priorities of the 
next generation of leaders who are increasingly embracing digital transformation as a 
cornerstone of industrial advancement. 

In conclusion, Siemens' unwavering commitment to innovation, coupled with strategic 
partnerships and global outreach, has solidified its position as a catalyst for the adoption of 
advanced manufacturing practices. Through its myriad initiatives and technological 
advancements, Siemens is not only shaping the future of industrial operations but is also 
contributing to the creation of more sustainable, efficient, and resilient manufacturing 
ecosystems worldwide. The company's approach, from the design phase to operational 
execution, underscores its unique capability to lead the digital transformation of the industry, 
promising a future where digitalization and Industry 4.0 technologies redefine the paradigms of 
industrial manufacturing. 

DHL 

In the contemporary landscape of global logistics, the integration of advanced Information 
Systems (IS) stands as a pivotal factor in enhancing operational efficiency and managing the 
complexities of global supply chains. DHL, a global logistics giant, has proactively embraced this 
integration, focusing on the adoption of the Internet of Things (IoT), cloud computing, and agile 
project management methodologies, thereby setting a benchmark in the logistics sector. 

The traditional logistics industry has been riddled with challenges stemming from manual 
processes and outdated technologies. These inefficiencies often result in delayed shipments, 
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suboptimal resource allocation, and overall operational bottlenecks, which are exacerbated in 
the face of the vast and intricate operations of companies like DHL (DHL, 2023). The need for a 
robust IS framework becomes evident when considering the scale and complexity of DHL's 
global logistics operations, which involve managing a myriad of shipments across diverse and 
complex supply chain networks. 

DHL's strategic initiative to integrate IoT devices into its logistics network marks a revolutionary 
step towards overcoming these traditional inefficiencies. By deploying sensors and RFID 
technology across its operations, DHL has enabled real-time tracking and monitoring of ship 
movements and container statuses. This not only minimizes delays but also enhances the 
proactive management of potential supply chain bottlenecks, providing DHL with unprecedented 
levels of operational efficiency and visibility. 

Furthermore, the role of cloud computing in DHL's logistics operations cannot be overstated. The 
scalability and accessibility offered by cloud-based resources have been instrumental in 
efficiently processing the vast amounts of data generated by IoT devices. This integration 
facilitates seamless collaboration among various stakeholders, including port authorities, 
shipping companies, and customs, by providing a centralized platform for real-time information 
sharing. The cloud's role in DHL's operations exemplifies how modern technology can foster a 
more interconnected and responsive logistics network (Wu, 2024). 

The adoption of agile project management methodologies further underscores DHL's 
commitment to enhancing its operational adaptability and responsiveness. By incorporating 
agile practices, DHL has cultivated an iterative and collaborative work environment that is 
capable of swiftly responding to the unpredictable nature of global logistics. This approach 
ensures that DHL remains agile in the face of changing market dynamics, regulatory changes, 
and unforeseen disruptions, thereby maintaining its competitive edge. 

In parallel, DHL's focus on data security and compliance highlights the company's 
acknowledgment of the critical nature of handling sensitive information, especially in an era 
where logistics operations are increasingly dependent on digital systems (Wu, 2024). Through 
stringent security protocols, encryption mechanisms, and adherence to regulatory 
requirements, DHL not only protects the vast amounts of data generated by its operations but 
also builds trust among its stakeholders. 

In conclusion, DHL's integration of advanced Information Systems through the strategic use of 
IoT devices, cloud computing, and agile methodologies represents a paradigm shift in global 
logistics. This approach not only addresses the traditional challenges of the industry but also 
paves the way for a future where logistics operations are more efficient, transparent, and 
responsive to the evolving demands of the global market. DHL's journey serves as an exemplary 
case study for organizations aiming to leverage cutting-edge technologies to enhance their 
logistics operations and achieve operational excellence. 

GE 

General Electric's (GE) ambitious dive into digital transformation in the early 2010s was a 
strategic pivot aimed at positioning the conglomerate as a frontrunner in the digital and IoT 
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sectors. This bold move was epitomized by the creation of GE Digital and the launch of its 
industrial IoT platform, Predix, backed by a substantial $4 billion investment. However, the 
journey was fraught with challenges, leading to a significant moment of reflection six years into 
the initiative. The newly appointed CEO, John Flannery, identified critical issues with Predix, 
prompting a two-month hiatus to address these technical setbacks comprehensively. Flannery's 
strategic response also entailed a recalibration of GE Digital's sales approach, with a renewed 
focus on fortifying its presence in existing sectors rather than venturing into new industries 
(Platform9, 2021). This pivotal episode in GE's digital transformation journey offers invaluable 
lessons for other large organizations embarking on similar transformative paths. 

One of the critical lessons gleaned from GE's experience is the paramount importance of 
maintaining a clear strategic focus during such transformative ventures (Morgan, 2023). GE's 
ambitious goal to overhaul its entire business spectrum with digital capabilities was, in 
retrospect, an overly broad vision that lacked the granularity of concrete, achievable targets. This 
lack of specificity in GE's strategic intent led to diffuse efforts that struggled to manifest 
measurable returns, be it in cost savings, revenue growth, or unlocking new business 
opportunities. The tale of GE's digital transformation underscores the efficacy of a more targeted 
approach, where transformations are anchored to solving well-defined problems with a clear line 
of sight to quantifiable benefits. 

Moreover, GE's journey highlights the inherent challenges of scaling digital innovations in a 
conglomerate of its magnitude. The attempt to transform GE into a digital powerhouse overnight, 
without a phased, incremental approach, was fraught with complexities that ultimately 
hampered the initiative's success (Morgan, 2023). The digital transformation space often favors 
agility and gradual scaling, where smaller, focused teams iterate and refine digital solutions 
before a broader organizational rollout. This strategy ensures a more manageable 
implementation and allows for continuous measurement of progress against set objectives. 

Another critical aspect of digital transformation that GE's experience brings to light is the 
seamless integration of new technologies with existing legacy systems. GE Digital, in its quest to 
pioneer digital innovation, grappled with the daunting task of harmonizing the Predix platform 
with GE's entrenched IT infrastructure and diverse business units [9]. This integration challenge 
is a common pitfall for many organizations embarking on digital transformation, emphasizing the 
need for a balanced approach that supports both innovation and ongoing operations. 

Furthermore, GE's predicament was compounded by a short-term focus on financial metrics, 
which often came at the expense of long-term innovation and value creation (Morgan, 2023). This 
myopic emphasis on immediate financial outcomes can stifle the nurturing environment 
required for transformative digital solutions to flourish. True digital transformation demands a 
paradigm shift toward embracing risks and upfront costs, with an eye on long-term strategic 
gains. 

In the aftermath of the Predix setback, GE undertook a significant restructuring, segmenting into 
three focused entities dedicated to aviation, healthcare, and energy. This strategic pivot 
underscores a pivotal lesson for other organizations: the essence of starting small, iterating 
based on customer feedback and fostering a product-centric mindset before scaling operations 
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(Mixson, 2023). Digital transformation is an iterative journey, characterized by learning, adapting, 
and evolving based on proven solutions rather than sprawling, untested visions. 

In essence, GE's ambitious digital transformation saga, marked by its high-profile challenges 
with the Predix platform, serves as a rich repository of lessons for the broader corporate 
landscape (Kumar, 2018). It accentuates the criticality of maintaining a clear business focus, 
embracing incremental change, ensuring technological and operational integration, and 
cultivating an organizational culture conducive to digital innovation. As companies worldwide 
navigate their digital transformation pathways, absorbing these lessons can significantly 
enhance their chances of success, transforming potential pitfalls into steppingstones toward a 
digitally empowered future. 

CANADIAN FINDINGS 

Manufacturing is one of Canada’s largest industries and it is heavily relied upon for economic 
stability, job opportunities, and exporting goods to other countries. Manufacturing technology in 
Canada has allowed Canada to remain competitive in manufacturing globally by investing in 
technologies to reduce overheads, ultimately driving costs down for customers. With evidence 
that significant investment is being made in industry 4.0 initiatives in manufacturing globally, is 
Canada also investing in similar technologies to remain competitive? Manga International, 
Suncor Energy, and Bimbo Canada are some of the largest manufacturing companies in Canada. 
With the influential powers that these three companies hold on Canada’s manufacturing 
industry, it would be important for them to invest in industry 4.0 technologies to continue to 
remain competitive with their global counterparts. In the sections below, a comprehensive case 
study was completed, and the observations are shared regarding how each of these three 
Canadian manufacturing companies are adopting industry 4.0 technology.  To avoid overreliance 
on these findings, those from available reports on Canada’s manufacturing sector are then 
summarized and compared against those from the case study, alongside the economic outlook 
if the findings persist. 

Magna International 

Magna International is one of the world's largest automotive vehicle parts suppliers. They are also 
known as an entrepreneurial minded team of over 179,000 employees globally and have 
designed an organization that innovates like a startup company. Magna was founded back in 
1957 in Oshawa, Ontario and got its first contract with General Motors to produce metal-stamped 
sun visor brackets. Today, Magna has become a global company worth over 42 billion dollars 
(Magna, 2024). With all the success that Magna has had, a new industrial age is fast approaching.  

An article was posted on JustAuto in 2017 labeled, “Magna VP on Industrial 4.0, VR and 
RocketSpace”. In the article Ian Simmons is the Vice President of corporate R&D was interviewed 
and he mentioned that on several occasions Magna has presented their view of ‘smart factories’, 
which is a euphemism of industry 4.0. He mentions that “in these factories they will be focusing 
on the use of collaborative robots, how to connect them, and make them safe.” He emphasizes 
that “safety aspects are very important when there are humans interacting with robots”. The 
article also mentioned that some of the physical tasks the team members perform can be labor 
intensive, challenging, and/or repetitive. The addition of robots will supplement the tasks, 
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making them easier and more efficient. Ian made it clear that these robots will not replace the 
human task, just assist it. It is also mentioned that they are working on collecting data through 
sensors since this has been proven efficient in manufacturing. They are using sensors to collect 
data to further analyze to continuously improve processes. In the interview in 2017, Ian 
mentioned that this technology has not been deployed yet, but he mentioned that “we will see 
these come as trials in factories any time soon” (Beecham, 2017). 

Fast forward to 2023, Magna publishes an article titled, “Magna Announces New Facility and 
Expands in Five Other Locations Across Ontario to Support New Business”. In the article Manga 
announced that they will be investing more than $470 million to expand its operations in Ontario, 
Canada. One of the more significant expansions is a new battery facility in Brampton, Ontario 
that will support the Ford F-150 Lightning and future programs. They are also growing locations 
in Guelph, Belleville, Newmarket, Windsor, and Penetanguishene. Unfortunately, in the article, 
there is no mention of smart factories or how these factories will incorporate Industry 4.0 
technology that Ian mentioned back in 2017 (Magna, 2024).  

Suncor Energy 

Suncor Energy, originally called The Sun Company, opening in Canada in 1917 supplying 
lubrication oil to war plants (Macrotrends, 2023). Suncor Energy has its headquarters in Calgary, 
Alberta, Canada, and their operations include offshore oil production, oils sands development, 
petroleum refining, and Petro-Canada retail and wholesale distribution networks (Suncor, 2024). 
In 2023, Suncor had a net income of $6.14B and over 17,000 employees (Stock Analysis, 2024). 

An article was written by Financial Post in 2019 named, “Suncor Deal with Microsoft for Digital 
Transformation First for the Oilsands”. In the article it mentions how Suncor is transitioning to 
Suncor 4.0 and harnessing the power of cloud computing, artificial intelligence, and machine 
learning, all of which are technologies seen in Industry 4.0. In the article it mentions that Suncor 
will partner with Microsoft “over the next several years aimed to transform Suncor’s retail fuel 
network (Petro-Canada) stations by tracking data at its oil sands projects and changing how 
people work at the company” (Morgan, 2019). Sarah Kennedy is Microsoft’s director enterprise 
for Western Canada, and she mentioned that the deal included adding the three main clouds 
Microsoft has to offer - Azzure, Dynamic 365, and Office 365. Mark Little is Suncor’s chief 
executive, and he states, “Although we are industry leading in many areas, there is still much to 
learn in the digital space, which is why we are working with Microsoft to challenge us” (Morgan, 
2019). Sandy Martin, senior vice-president in digital and enterprise technology mentioned, “with 
the adoption of Microsoft's technology, Suncor will be able to harvest their processing data into 
the cloud where it can be subject to new analysis through artificial intelligence and machine 
learning” (Morgan, 2019). The partnership can also help to streamline aspects of how the 
company runs the Petro-Canada stations including inventory control, and customer 
experiences. Sandy Martin also states that, “If you think into the future - and wherever that future 
is - there isn’t an environment where any company survives without becoming digital,” he said. 
“So, we view this as a competitive advantage to be digital before our competition” (Morgan, 
2019). Since the release of this article, no new articles have been found that updates Suncor’s 
progress on partnership and technology integration.  
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Nutrien 

Nutrien is a global fertilizer supplier company founded in Saskatoon, Saskatchewan, Canada 
that manufactures several different nutrients and preservatives to the agriculture industry and 
feed customers. This includes nitrogen, potash fertilizer and phosphate through mining. Nutrien 
is the largest producer of potash fertilizer and is also the third largest producer of nitrogen 
fertilizer (George Brown, 2024). In 2023, Nutrien generated net earnings of 1.3 billion dollars and 
employs over 23,000 people across Canada (Nutrien, 2023).  

In an article was posted by Saskatoon StarPhoenix titled, “Nutrien’s Tele-Remote Technology 
Enhances Worker Safety'', it covers how Nutrien has enhanced its mining operations by using a 
tele-remote technology that allows mining of the fertilizer bases without a single person entering 
the area. Mining is a dangerous industry, causing numerous near misses, serious injuries and 
deaths globally per year. Nutrien has come up with an innovative solution to reduce the number 
of these health and safety events by completely removing the person from the dangerous 
environment. The tele-remote technology is an in-house technology built by Nutrien that allows 
the control of all robots/machinery off-site by an operator that successfully mines a production 
wing without anyone entering the area. This is an enabling step change in the stress relief of the 
mining industry. Nutrien paired radars, LIDAR (active remote sensing system seen in automated 
vehicles), and AI technology to allow operators to mine from a remote location. For Nutrien, this 
is a major achievement as Trevor Berg, senior vice-president of the potash operations states, 
“This achievement illustrates Nutrien’s dedication to its Culture of Care and also demonstrates 
that Nutrien’s potash business unit can safely and effectively mine any pass in a stress relief 
mining environment without requiring people to be at the active face” (Saskatoon StarPhoenix, 
2023). This new technology is truly revolutionizing the mining industry and is an example of a 
company leveraging Industry 4.0 technologies.  

General Canadian Findings and Outlook 

To understand whether the above findings were outliers, available reports and articles on 
Canada’s manufacturing sector were also analyzed. While the values vary between studies, 
they generally agreed with the poor adoption found in the case studies. For example, one study 
on Canadian manufacturers found that only 24% are currently applying IoT, while 39% either do 
not believe it is applicable to them or are simply unfamiliar with the technology's capabilities 
(Plant, 2020). Additionally, only 35% had integrated ERP into their supply chain and 43% still 
use manual paperwork, suggesting that the building blocks for Industry 4.0 adoption are far 
from being in place (Plant, 2020). Key challenges with adoption included “resistance to change 
(51%), lack of skilled talent (48%), funding (46%) and integrating with legacy technology (36%)” 
(Plant, 2020). 
 
Unfortunately, the poor adoption of Industry 4.0 seems to be the result of a more general trend 
of lack of investment in future technologies. Canada had one of the worst capital investment 
records over 2014-2019 in the OECD, and spending on machinery, equipment and IP had 
decreased by 21% between 2005 to 2017 (CME, 2019). The result of this is unsurprisingly that 
Canada's productivity growth has lagged the U.S. and other peers in recent years (Ercolao, 2023). 
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As a particularly concerning example, the US’s productivity has grown three times faster than 
Canada’s from 2004-219 (CME, 2019).  

To tie these findings to the general impact to Canadians and to Canada, the following 
subsections present the current economic outlook for Canada. While the manufacturing sector 
is far from being the only contributor, increases in its competitiveness and growth would 
stimulate and help the Canadian economy. 

 
1. Declining Relative Prosperity 

Canada's GDP per capita is forecast to fall to just 89% of the OECD advanced economy average 
by 2024, down from 106% in 1993 (Globe and Mail, 2023) Canada's GDP per capita is projected 
to be less than 75% of the U.S. level in 2023 (Globe and Mail, 2023). This represents a steep 
decline in Canada's relative prosperity compared to other advanced economies. 

2. Stagnant Economic Growth 
Canada's economic growth is projected to be only 1.3% in 2023 and 1.5% in 2024, below the G20 
and OECD averages (Mishra, 2023). The Royal Bank of Canada forecasts a potential economic 
downturn in 2023 (Mishra, 2023). 

3. Falling Living Standards 
Canada's standard of living, as measured by real GDP per capita, has been deteriorating for many 
years compared to other advanced economies (Heaven, 2023). At the start of the 1980s, Canada 
enjoyed a $4,000 advantage in per capita GDP over the OECD average, but this has now flipped 
to a $5,000 deficit (Ercolao, 2023).  

4. Fiscal Sustainability Risks 
Canada's federal net debt-to-GDP ratio has risen from 31.2% in 2019-20 to 42.4% in 2022-23 due 
to the pandemic (Mishra, 2023). High debt levels and an uncertain economic outlook could pose 
risks to Canada's fiscal sustainability if not addressed (Mishra, 2023). 

CONCLUSIONS 

Global Findings Observations and Conclusions 

In synthesizing the global findings from the initiatives and strategies of Siemens, DHL, and 
General Electric (GE) in their respective fields, a coherent narrative emerges, underscoring the 
pivotal role of innovation, strategic partnerships, and the integration of advanced technologies 
in shaping the future of industrial manufacturing and global logistics. Siemens' strides in 
promoting Industry 4.0 technologies, particularly in the Asia-Pacific region through the 
establishment of centers like the AMTC in Singapore, highlight a forward-thinking approach to 
digital transformation. This commitment is further evidenced by their agile response to the 
COVID-19 pandemic, leveraging digital capabilities to meet urgent global needs, and their 
ongoing collaborations, such as the partnership with Microsoft, to drive the adoption of 
generative AI across industries. 

DHL's journey, on the other hand, exemplifies how the strategic integration of Information 
Systems, including IoT devices and cloud computing, can revolutionize global logistics. By 
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overcoming traditional inefficiencies through digitalization, DHL has set new benchmarks in 
operational efficiency, resilience, and transparency in the logistics sector. Their focus on data 
security and compliance further emphasizes the critical nature of protecting sensitive 
information in an increasingly digital operational landscape. 

GE's digital transformation journey, while fraught with challenges, provides invaluable lessons 
on the importance of maintaining a clear strategic focus, the necessity for incremental and 
iterative approaches, and the integration of new technologies with existing systems. The 
significant restructuring undertaken by GE, following the setbacks with Predix, underscores the 
need for a pragmatic, focused approach to digital innovation, one that prioritizes customer 
feedback and a product-centric mindset. 

Final Thoughts 

Collectively, these global findings from Siemens, DHL, and GE offer a rich tapestry of insights into 
the complexities of digital transformation across diverse industries. The key takeaways—
embracing innovation, fostering strategic partnerships, prioritizing incremental change, and 
ensuring seamless integration of new technologies—serve as guiding principles for organizations 
embarking on their digital transformation journeys. As the digital landscape continues to evolve, 
the experiences of these industry giants underscore the necessity for adaptability, strategic 
clarity, and a steadfast commitment to leveraging technology for sustainable, efficient, and 
resilient operations. The convergence of these lessons not only illuminates the path for future 
digital transformations but also heralds a new era where digitalization and Industry 4.0 
technologies redefine industrial manufacturing and global logistics, promising a future that is 
more interconnected, innovative, and responsive to the dynamic demands of the global market. 

Canadian Findings Observations and Conclusion 

The Good 

Magna 

When looking at the articles about Magna, Suncor, and Nutrien, there are some very promising 
findings from the observations. When looking at Magna holistically, they are making clearly 
impressive strides of growth in Canada. They continue to build relationships with customers and 
prove that they have what it takes to provide high quality vehicle components to their customers. 
They have a fundamental understanding of how Industry 4.0 will revolutionize the industry for the 
better.   

Suncor 

Suncor is another great company that is leading in what they do. Suncor understands how 
Industry 4.0 initiatives can improve their company and make processes more streamlined and 
efficient. Suncor’s “merger” with Microsoft is a step in the right direction. The automation of data 
collection and utilizing AI technology to understand the data and identify gaps and ways to 
improve efficiency and customer experience at Petro-Canada screams Industry 4.0. A bold 
statement made by Sandy Martin was made in that article mentioning that companies would not 
survive if they do not invest in new technology to automate and streamline processes.  
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Nutrien 

Nutrien is a great example of a company that has proposed an Industry 4.0 project and 
successfully executed it. Nutrien is well on its way to financial prosperity and continued success 
as they have demonstrated what it takes to remain competitive by investing in new technology 
that sets them apart from competitors. Nutrien will need to continue to innovate wherever 
possible to streamline processes and increase efficiencies to remain competitive in industry.  

The Bad 

Magna 

Based on the article review above, Magna is lagging when it comes to implementing Industry 4.0 
initiatives in their manufacturing facilities. Articles from 2017 mention that they will be looking 
into investing into “smart factories'' which would encompass many of the technologies in 
Industry 4.0. Unfortunately, in the newest manufacturing plants being built in the greater Toronto 
area, it was not mentioned if these factories would be matching their statements made in 2017. 
It is evident that they are a successful company, although companies that remain in a steady 
state will eventually be overtaken by other companies that are innovating and increasing 
efficiency. As a result, Magna needs to continue to innovate and be better, even if they are leading 
in the industry.  

Suncor 

The merger between Microsoft and Suncor is brilliant and would truly step up Petro-Canada as a 
whole. Since the article was posted in 2019, there has been no new news or any updates 
regarding the success of the merger. This is yet another example of a company that fails to keep 
promises of investing in Industry 4.0 technologies. The best companies today are investing in new 
technologies faster than their competitors. Since Suncor is a publicly traded company, it can be 
possible that they are trying to feed their shareholders news about investing in innovation and 
new technologies to keep them satisfied as many other companies are investing successfully. 
Suncor wants to show that they are trying, but they are unfortunately not showing evidence of 
success with new technology investments.  

Final Thoughts 

After reviewing three of the largest manufacturing companies in Canada and their contributions 
in investing in Industry 4.0 technology as well as comparing them to general findings for the 
Canadian manufacturing sector, it is evident that Canadian manufacturing is falling behind. Two 
out of the three companies reviewed mentioned in several articles about their future to invest in 
Industry 4.0 technologies but have failed to commit to those plans. Although Industry 4.0 
technology is still relatively new globally, companies all over the world are leveraging these 
technologies in any way that they can so they can catch up to these Fortune 500 companies that 
may be hesitant to disrupt the status quo. On many occasions, companies that fail tend to 
become complacent until the leading competitor decides to innovate. By that time, it is far too 
late for the company to catch up, resulting in drastic and frantic change to try to catch up, which 
can ultimately result in the company's failure. Industry 4.0 technology is not easy to embed in 
current operations. It usually required significant capital investment and major change 
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management for it to be successful. It was very promising to research that both Magna and 
Suncor had plans of investing in Industry 4.0 technologies, although, it is concerning that both 
companies (years later) failed to present any growth/development on these technologies. Lastly, 
if Canada fails to address its competitiveness challenges, it faces the prospect of declining 
relative prosperity, stagnant economic growth, falling living standards, persistent productivity 
issues, and fiscal sustainability risks - a concerning outlook for the country's long-term economic 
future. 

RECOMMENDATIONS 
The recommendations based on the findings from this report are aimed towards the two groups 
of stakeholders considered to be most critical to ensure Canada maintains the pace of Industry 
4.0: Canadian manufacturing companies and the Canadian government.  
  
Recommendations for Canadian Manufacturing Companies  

1. Invest in Advanced Manufacturing Technologies. 
Canadian manufacturers need to invest in technologies like the Industrial Internet of Things (IIoT) 
and Industry 4.0 to improve productivity and competitiveness. While most if not all will face large 
upfront investment costs to do so, it is imperative that they prioritize their 5-10 outlooks over the 
immediate future. Data from early Industry 4.0 adopters should be leveraged to quantify ROI and 
understand the full scope of the investment needs. To support these investments, companies 
should take advantage of all government available funding and benefits related to digital 
adoption to lower costs, such as the Canada Digital Adoption Program (CDAP) (GOV, 2024). 

2. Foster Collaboration and Partnerships 
Canadian manufacturers should prioritize potential suppliers and distributors who are also 
adopting Industry 4.0 technologies as well as push current suppliers and distributors to adopt 
Industry 4.0. Not only will partnering with Industry 4.0 adopters provide insights into each 
company’s own adoption, but they will see increased benefits through fully interconnected 
supply chains.  
 

3. Invest in R&D and the Workforce 
To avoid continuously lagging countries that are at the cutting edge of innovation related to 
Industry 4.0, Canadian manufacturers should develop or strengthen their R&D departments to 
bring innovation in-house. Additionally, they should invest in their general work force to close 
the skills gap related to Industry 4.0 over time through in-house methods. This could include 
offering incentives to employees to gain certifications and complete training relevant to roles 
after adoption of Industry 4.0. Investments in R&D, innovation, and workforce development can 
help boost productivity (GOV, 2017) (Eldridge, 2001) (Im, 2023). 
 

4. Leverage Data and Analytics 
As mentioned above, many Canadian manufacturers still rely on manual, paper, and 
spreadsheet-based processes. It is recommended that they adopt smart, AI-enabled business 
systems as they will enable them to better utilize their data and gain real-time insights (Boothe, 
2013). 

https://www.concur.ca/blog/article/2023-canadian-manufacturing-outlook-report-your-company-ready
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Recommendations for the Canadian Government 

1. Support Small and Medium-Sized Manufacturers 
To help smaller manufacturers remain competitive and potentially gain market share in new 
markets, the Canadian government should provide targeted support and resources for them 
related to Industry 4.0 as well as increased awareness and funding of programs currently 
available, such as CDAP. This is considered an immediate need. 
 

2. Educate Companies on Industry 4.0 
The Canadian government should provide manufacturers with a comprehensive Industry 4.0 
report that highlights key technologies and associated options, ROIs, timelines, and an 
overview of the implementation path. Note that the National Research Council stated a goal of 
developing an “industry roadmap for the factory-of-the-future", which appears to meet this 
recommendation (GOV, 2023). However, as the report could not be found, it is assumed to be 
incomplete at the point of writing. This is considered an immediate need. 
 

3. Educate People for Industry 4.0 
The Canadian government should support both education programs and the associated 
students in programs that will close the skills gaps associated with Industry 4.0 through 
prioritizing applicable grants, creating marketing campaigns, and other tactics that have been 
found to increase participation in desired education programs. Key skills relate to data security 
and analytics (Tripathy, 2023). 
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