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EXECUTIVE SUMMARY

No one needs to be told that we live in a world of rapid 
technological change. In all aspects of contemporary life, 
rapid digitization, innovations in biotechnology, massive 
investments in basic scientific research, and the global 
commercialization of new technologies has introduced a 
wide range of disruptive services and products. The trades, 
and the training of tradespeople, is clearly part of this wide-
ranging transformation.

In many sectors of the modern economy, training and 
accreditation processes have become only loosely connected 
to emerging technologies and technical processes. In the 
trades area, it is possible that a fully trained and accredited 
Red Seal individual could have limited understanding of 
such fast-changing tools as 3D printers or app-based trades 
tools. Equally, the trades’ trainers could be unfamiliar with 
the latest innovations and could fail to introduce trainees 
to the newest tools. Finally, accreditation and credentialing 
processes are, partially by intention, traditional, upholding 
the best foundational and professional standards in the 
field. When technologies are changing rapidly, accreditation 
agencies, trainers, post-secondary institutions and 
companies face many complex challenges in staying current 
and technologically relevant. 

This report examines the pace and nature of advanced 
technological change and reflects on the implications of 
these changes for trades training and, more broadly, for 
regional economic development and competitiveness. 
Technological proficiency, interdisciplinary engagement, 
collaboration between college-based trades and university-
centred technical professions are all emerging as major 
requirements within companies and commercial sectors. 
National and regional prosperity, in fact, could well rest on 
the collective ability of tradespeople, training institutions, 
apprenticeship and accreditation programs, corporations 
and government agencies to anticipate, respond to and 
capitalize upon the latest innovations.

The report argues that a responsive, well-informed and 
technologically proficient trades sector is central to 
economic and commercial development. The argument is 
made that training institutions struggle to provide students 
with access to the latest tools and equipment, and struggle 
to keep up with the pace of technological change and 
the shifts in commercial applications. It is not yet clear 
that the trades preparation system is fully engaged with 
the technological transformation and is prepared for the 
changes in work and training that are a clear part of the 
contemporary world.
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INTRODUCTION: A CASE STUDY

It is difficult to get a comprehensive understanding of the 
extent, nature and impact of technological change in the 
trades. Companies that invest heavily in new technologies 
use innovations as a large part of their competitive 
advantage and are not always eager to share their 
implementations with the whole sector. Conversely, many 
high-profile technologies, introduced with great fanfare, 
are not readily adopted on the shop floor or in the field. 
Indeed, as farm equipment manufacturers have discovered, 
western Canadian farmers have invested in the latest 
machines but have been slow to capitalize on more than 
a small percentage of the technical potential of the latest 
tractors and combines. A large number of innovations come 
in the form of personal-use smart phone applications that 
are not industry standard and are rarely used uniformly 
across a trade or even on a worksite. Technological change 
is emerging so rapidly and in so many directions that it is 
difficult to get a handle on the scale change and the ability 
of the trades and training institutes to capitalize on the 
latest technologies.

Consider, as one illustration, the nature of technological 
change and innovation in construction. The construction 
industry, vital to the Canadian economy and globally 
important, is not generally seen as being the vanguard of 
innovation. Talented tradespeople continue, as they have for 
decades, to build our homes, office buildings, bridges, roads 
and public facilities. While much of the modern economy 
wrestles with the uncertainties of digital and technological 
disruption, the construction sector has appeared somewhat 
safe from the vast and sweeping changes that are affecting 
other parts of the world of work. 

The result, however, has been a critical sector of the 
economy that has not matched the efficiency gains and 
workplace improvements seen across the 21st-century 
economy. As the McKinsey Global Institute said of the 
construction industry:

Projects are ever more complex and larger in scale. 
The growing demand for environmentally sensitive 
construction means traditional practices must change. 
And the shortage of skilled labor and supervisory staff 
will only get worse. These are deep issues that require 
new ways of thinking and working. Traditionally, the 
sector has tended to focus on making incremental 
improvements, in part because many believe that 
each project is unique, that it is not possible to scale 
up new ideas, and that embracing new technologies is 
impractical.1 

In its report on the near-term future of construction, 
McKinsey identified five imminent disruptions associated 
with emerging technologies: high definition surveying and 
geolocation, next generation 56D building information 
modelling, digital collaboration and mobility, the Internet 
of Things and advanced analytics, future proof design 
and construction. Closer to home, the expanded use 
of engineered wood products in construction, such as 
those used in a hybrid wood and concrete frame building 
developed near Winnipeg’s Disraeli Bridge, presents new 
challenges and opportunities for the provincial trades. Add 
to this such innovations as industrial-scale 3D printing 
and you soon realize that this is not your grandparents’ 
construction sector.

1 (http://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/imagining-constructions-digital-future).
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A study completed for the Australian Construction Industry 
Forum in December 2016 concluded that technological 
change promised substantial improvements in construction 
practices, but noted that the prospects for rapid change 
were less than overwhelming:

Given the size and value of our industry, the potential 
for growth if we harness suitable and sustainable 
technologies is enormous. We must dismantle our 
perceptions of how technology fits in our workplace and 
understanding the hurdles we face is the first step.

The findings also uncovered key hurdles such as a lack of 
expertise and resource that can be dedicated to manage the 
implementation (50%), a lack of standardisation across the 
industry (50%), and a reluctance to change current  
processes (39%).

Our industry needs to understand where it sits on 
the journey to truly embracing and deploying new 
technologies, so we conducted their research with the 
aim of setting a benchmark and tracking progression 
in the future … While the hearts and minds of our 
industry are sold on innovation, these feelings aren’t yet 
translating through to action and change, which needs 
to be driven from the top down – it’s time for leaders in 
the construction industry to radically re-think attitudes 
and breakdown the hurdles to change.2 

The McKinsey study confirms the Australian conclusion, 
showing that technological transformation and digitization 
had not made substantial inroads into the sector. To McKinsey 
and to the Australian Construction Industry Forum, it is only a 
matter of time. 

2 (http://www.insideconstruction.com.au/site/news/1050782/construction-sector-ready-digital-disruption)
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Source: http://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/imagining-constructions-digital-future
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Rapid technological change, in construction and other 
trades, is staring us in the face. Manufacturing plants are 
replacing workers with robots. New welding systems are 
revolutionizing pipeline construction. Technologies as 
diverse as automated trucks, drones and remotely operated 
extraction systems are making major inroads in the mining 
sector. Major improvements in machinery and operating 
systems have already displaced tens of thousands of workers 
from the forestry sector. Companies like Argus Industries are 
working with elastomeric products in new ways. As company 
President Mike Easton commented: “We specialize in rubber 
injection molding, die cutting, CNC knife cutting, CBC roll 
slitting, adhesive application, and Waterjet/Laser cutting. 
Some services we provide are: sub-assemblies, kitting, rapid 
prototyping and specialty packaging. This is what we do, but 
it’s how we do it that sets us apart.” The issue is no longer if 
technology will change the world of work – and the training 
and education associated with these jobs – but how soon the 
transitions will occur, how many workers will be affected and 
how individuals, companies and training institutions can and 
will adapt. 

It is fair to say that Canadian society – and all of the industrial 
nations – are not well-prepared for the challenges posed by 
rapid technological changes. If the construction trades, as 
suggested above, are not capitalizing on opportunities, neither 
are accountants, lawyers and doctors. All members of the 
modern economy are being affected, directly or indirectly, 
by the technological transformations. Companies face 
major choices between investing in emerging technologies 
or risking their competitive place by not keeping up with 
industrial shifts. Workers face the prospect of retraining or, 
worse, being laid off as their employers go through structural 
adjustments. Families live through periods of uncertainty and 
disruption; on occasions, entire communities and regions 
suffer through systemic dislocations. Training institutions, 
labour organizations, industrial associations, standard-
setting agencies and others have to recast their educational, 
apprenticeship, training and accreditation standards. 

THE ROLE OF THE TRADES AND THE 
TRANSFORMATION OF EMPLOYMENT

The trades have, for generations, been central to Canadian 
prosperity, industrial competitiveness, and opportunities 
for workers. Tradespeople fill a variety of key economic and 
industrial roles. The trades are crucial to a variety of industrial, 
construction and other business fields, hundreds of thousands 
of jobs across the country and sustaining Canada’s robust 
construction, resource, transportation and other sectors. 
Moreover, and in addition to their role as tradespeople, skilled 
workers in these areas often make a transition to business 
owners and entrepreneurs, further enhancing the net impact 
of this group within the broader economy. 
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STRUCTURAL CHANGES IN THE 
CANADIAN WORK FORCE

The trades in Canada have faced substantial changes in 
recent years. These range from the introduction of new 
welding techniques that change the role and training needs 
of human labour to the rapid introduction of industrial 
robots (which recent studies have shown caused substantial 
reductions in the total number of workers in the economy). 
In the same way that Canadian workers do not endure the 
working conditions of their great-grandparents, young 
people entering the workforce in the 2020s will likely 
face very different conditions, skill requirements and 
technologies. Work will continue, but the pace of change and 
the nature of work will shift dramatically. Even with these 
shifts, the demand for tradespeople has been sustained 
through a prolonged housing and urban construction boom 
in the country’s largest cities, and the continued strength 
and expansion of the natural resource economy, where 
the oil and gas, mining, infrastructure and related projects 
created regional and even national shortages of trained, 
skilled and mobile workers. A substantial debate continues 
about the actual labour force demand for the skilled trades, 
particularly in light of the recent slowdown in the Alberta oil 
sands, with some arguing that the shortages are short-term 
and localized and others asserting that there is a long-term 
and structural problem with attracting young people into 
the sector. The cyclical nature of resource development 
can be seen in British Columbia’s aggressive push for an 
expansion in trades training tied to the anticipated, but not 
yet achieved, development of the natural gas economy in the 
province.3 Forecasting the full impact of new technologies is 
difficult in the extreme. More recent innovations, such as 3D 
printing, have the potential to revolutionize the construction 
trades through the use of alternate fabrication and 
construction methods. A Russian 3D printing firm recently 
demonstrated its ability to “print” a small home – about 

900 square feet, with doors, windows, wiring and plumbing 
installed quickly thereafter – in less than two days, at a total 
construction cost of $10,000.4 Is this a realistic threat to the 
construction trades? Not right now. But as the technologies 
evolve and, one suspects, improve, the prospect for a major 
disruption is real. After all, Dubai construction firms are 
using 3D printers to erect small apartment blocks, even in an 
environment of comparatively low cost labour. 

The role of the trades in the manufacturing sector has been 
changed as well, although there the transformations are 
both technological (robots, artificial intelligence and digital 
systems) and geo-political, including the expansion of global 
trade, outsourcing of manufacturing and the relocation of 
Canadian and American industrial capacity to other countries. 
The result has been the displacement of significant numbers 
of tradespeople, some of whom were absorbed into the 
still robust resource sector. To date, tradespeople continue 
to experience better than average employment prospects 
and impressive incomes, particularly for those prepared to 
relocate (even temporarily) to work sites.

As a result of strong demand for skilled trades, the changing 
nature of work through modern technologies has not 
attracted the attention that might have been expected. The 
closure of a manufacturing plant typically generates a great 
deal of public and political debate. But the gradual, even 
systematic, decline in jobs for tradespeople in the sector 
has generally attracted little attention. That is now changing 
and the transition has started to attract notice, most notably 
because of the political turmoil associated with the election 
of President Donald Trump and the Brexit referendum in the 
United Kingdom, which many analysts trace to the fear and 
dislocations being experienced by the industrial workforce. 
Similar forces are spreading throughout the economy, 
altering employment and training needs in the financial 
industry (which has shifted dramatically to digital customer 
relations), in law and, it is expected, in health care as well. 
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WHAT HAPPENS IF CANADA DOES 
NOT ADAPT TO NEW REALITIES? 

What is typically called the “new economy” or the “next 
economy” is evident, in parts, across the industrial world. 
New forms of work are being created, requiring different 
training systems and constant upgrading of employees. 
Major disruptions are occurring, often of a labour-saving 
nature. Consider, for example, the employment impacts of 
automated teller machines, online banking, self-check-out 
counters at supermarkets, online ticketing for concerts, 
sporting events and movies, digital tax reporting systems, 
app-based ordering in fast food chains, digital interventions 
in health care monitoring, automated cars and trucks, 
computer-based learning systems, advanced robotics, 
3D printing innovations, and many other work-related 
technologies. The Government of Canada’s 2017 budget 
focused specifically on workplace transformation and the 
need to focus on “inclusive” skills, training and employment 
development, a key recommendation of the Advisory Council 
on Economic Growth.5

At the same time, the so-called “old economy” remains 
much in evidence. It is hard to convince workers, companies, 
students and government to fully embrace the new industrial 
age, if that is what it is, when companies face major shortages 
in the traditional trades, when governments are under 
intense pressure to expand training spaces in colleges 
and polytechnics and through apprenticeship programs to 

meet the many demands from industry, and when young 
graduates and immigrants to Canada find well-paid work 
with comparative ease. It is hard, to put it bluntly, to sell 
the country or a province on the notion of major and rapid 
technological change and the emergence of a “new economy” 
when the existing system seems robust. This, of course, is the 
essence of the challenge facing the industrial training system. 
To what degree does the system respond to current demand 
and prepare workers for the existing positions and to what 
degree should it focus on uncertain but potentially disruptive 
transformation in work in the trades?

Several countries – Japan, Taiwan, Singapore, Finland, Israel, 
among others – have made a strong national commitment 
to technological transformation. Most nations, like Canada, 
have moved more cautiously and have not rushed into 
the adoption of new technologies or the restructuring 
of training programs. In comparative terms, Canada is a 
mid-range investor in transformative technologies and in 
economic innovation efforts over all. The forest sector has 
adapted substantially, both in the logging and processing 
areas. Mining is changing quickly, particularly in the 
development of new properties. Canada’s oil and gas sector, 
including pipeline construction, is highly competitive and 
innovative. In a highly competitive environment, where 
margins continue to fall and where new entrants complicate 
market dynamics, Canadian businesses find themselves in 
difficulty when working globally. Within the country, because 
the pattern of limited investment in high technology is 
widespread, the competitive pressures are less pronounced. 
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Equally, the shift toward a high technology economy 
places an employment premium on scientific work and, 
potentially, less emphasis on traditional skills and trades, 
although this has not materialized in full as yet across 
the economy. ICT investments, including explorations in 
the Internet of Things (which support machine to machine 
communications), continue to attract a great deal of interest, 
as do robots. Major improvements in digital diagnostics in 
automotive shops, for example, have reduced the need for 
traditional mechanics’ skills. This can place a significant 
burden on displaced tradespeople who may lack the training 
for a digitally enabled workforce, but in many sectors, 
existing workers are retrained for the new equipment and 
techniques. The greatest impact, then, is on the number 
and nature of jobs in the future, rather than in immediate 
dislocation from work. These transitions create even greater 
challenges for people currently underrepresented in the 
workforce, who often require both initial upgrading and 
ongoing skills development in order to make a successful 
and sustainable transition to the workforce.6 As the trades 
require higher levels of technical ability – a key element in 
the changing nature of work – the effort needed to support 
underrepresented workers increases as well.

Importantly – and of note for Manitoba – there is growing 
evidence that innovation is best measured and promoted 
on a regional basis rather than at a national level. The most 
economically innovative and productive areas – Boston, Austin 
and Silicon Valley in the USA; Tel Aviv, Israel;7 Kyoto, Japan; 
Oulu, Finland – are cities or regions, not whole countries 
(save for the city state of Singapore). Successful innovation 
economies capitalize on local comparative advantage, tap 
into readily available resources, highly qualified personnel 
and market opportunities.8 Canada has done reasonably well 
in this regard. Major centres of innovation have emerged 
in Waterloo, the Greater Toronto Area, Montreal, Vancouver 

and Calgary. Winnipeg, Saskatoon, Edmonton and St. John’s, 
Newfoundland, have been innovative in more narrowly defined 
fields, tied to local economies.

Manitoba’s long-term economic success, if analysis of the 
effects of globalization and technology change proves 
true, will depend significantly on the competitiveness and 
technological inventiveness of the provincial business 
community. This, in turn, requires a trained, skilled and highly 
motivated workforce, including well-trained tradespeople. In 
the current environment, this means that the workers have 
to be properly trained for the work of today, alert to the 
prospects for the introduction of distributive technologies, 
and adaptable to changing systems as they emerge. Beyond 
this, the key actors in the provincial economy – business 
leaders, labour representatives, post-secondary institutions 
and training agencies, government officials, community 
activists – have to move with a sense of urgency and purpose. 
Collaboration is essential, for no one group or set of partners 
has the resources, connections to the people, market 
understanding, and access to technology.

Tradespeople play a crucial role in the effort to develop an 
innovation-centred economy. They bring experience and 
understanding from the workplace, can feed their insights 
and ideas into production and design processes, and can 
bring their understanding of technical processes to bear 
on all manner of business settings. In many industrial and 
commercial environments, employees are encouraged to 
send ideas and recommendations forward for review and 
potential implementation. Japanese firms are particularly 
well-known for this practice.9 The 21st-century economy 
requires skilled workers – both the “new economy” digital 
designers, coders, software workers and engineers, and the 
industrial, mechanical, and construction trades who have 
powered the Canadian economy for generations. 
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9 See, for example, Michael Cusumano, “Manufacturing Innovation: Lessons from the Japanese Auto Industry,” MIT/Sloan Management Review, Fall 1988 

(http://sloanreview.mit.edu/article/manufacturing-innovation-lessons-from-the-japanese-auto-industry/).



Many of the emerging innovations – Artificial Intelligence 
and the Internet of Things being good examples – will close 
the divide between the trades and the more scientific fields. 
Diagnostic tools, in everything from automotive repair to 
electrical work, plumbing and construction, will provide more 
precision and confidence in field operations. The average 
worker already has, in their cell phone, a tool of staggering 
potential. As new applications are developed, as new digital 
and robotic tools take over some aspects of trades work, 
as the interactions between the trades and designers 
become instantaneous and comprehensive, and as whole 
systems “learn” from the experiences of the tradespeople, 
the integration of the many disciplines and professions will 
become more extensive. Analysts are just starting to imagine 
the worksite of the future, with the emerging view being that 
technological interventions will increase but that human 
engagement, including with the trades, will remain central.

WHAT HAPPENS IF SKILLS  
AND TRAINING SYSTEMS  
DO NOT RESPOND? 

It is unarguable that Canada needs a large, well-trained 
and motivated population of tradespeople. At present, the 
Government of Canada is talking about a large-scale, multi-
year infrastructure program. To compete internationally, a 
national initiative on this scale requires tens of thousands 
of trades people and skilled workers. It is the same with 
the pipelines planned for Western Canada, a large series 
of resource development projects and major transit 
investments in the largest cities. If the country does not 
have enough tradespeople, these projects will languish and 
Canadians will suffer the economic consequences. Regional 
or national shortages of tradespeople are possible, given 
the global demand for trained and accredited trades people. 
Because of the high quality of Canadian apprenticeships, 
college and polytechnic training programs, and the widely 
recognized Red Seal accreditation, there is considerable 
competition for Canadian workers from countries as diverse 
as Kazakhstan and Qatar, Nigeria and Australia. The shortage 
of workers in Canada, in turn, has forced governments and 

companies to recruit employees overseas. This scenario has 
occurred many times in the past, with Canadian businesses 
and governments importing workers from other countries. 
The global market for tradespeople provides a safety value 
for Canadian workers during downturns in the demands for 
the skilled trades in this country, but leaves the country 
vulnerable to international competition (and the resulting 
high wages and benefits) for skilled workers.

NEW TECHNOLOGIES AND THE 
DEMAND FOR THE SKILLED TRADES

The age of technological transformation raises questions 
about the future of the skilled trades in the age of artificial 
intelligence, “smart” machines and robotics. There is no 
question that new and emerging technologies displace work 
and workers. There is an intense debate about just how 
many jobs are lost, which sectors will be most affected, and 
how training and accreditation organizations will respond 
to the new realities. Robots are real and present, and people 
can see where manufacturing and other jobs have been 
replaced by machines. Autonomous vehicles may replace 
tens of thousands of taxi drivers, bus drivers and long-
haul truckers. But the vehicles cannot repair themselves. 
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Digital technologies can replace bank tellers, but there is 
no scenario that sees the disappearance of carpenters and 
cabinet makers. Artificial intelligence has major applications 
in the financial sector and in education, but the innovations 
do not yet exist to have these technologies repair broken 
toilets in the middle of the night. There are many observers 
who believe that the trades will continue to flourish because 
of the unique interplay of tools, machines and human 
intelligence that defines the skilled trades.10 

The use of the word “skilled” is important in this context. 
For many generations, the nature of skilled labour has been 
seriously under-estimated. A well-trained, adaptable and 
responsive worker, well-aware of the larger operations of a 
company, field project or facility, plays an invaluable role in 
the sustainability of the modern economy. In an era when 
many governments accepted the idea that a university 
degree – and not a trades certificate or diploma – was the 
best route to a decent income and a good life, the trades 
suffered significantly in public perception. Words matter. 
Adding “skilled’ to “trades” simply highlights an important 
truth: that the built and operating environment in the 
modern age rests on the abilities and contributions of well-
trained, accredited and experienced tradespeople, who have 
unique and important skills that are not readily available 
within society.

Of course, given the age of rapid change it is risky to make 
complacent assumptions about the absence of technological 
disruptions. Governments and the private sector are 
investing billions of dollars each year in experimental and 
developmental work on nanotechnology, biotechnology, 
information technology and manufacturing processes. 

Many of these projects will lead down technological dead-
ends. A small number will be transformative. A subset 
of these effective initiatives will have an impact on the 
trades. Given the number and variety of development 
projects, it would be naïve to believe that some of these 
technologies will not have a significant impact on the 
work of tradespeople. Remote controlled machinery, for 
example, could replace a substantial amount of human 
monitoring. Remote controlled mines would displace large 
numbers of mine workers in the near future.11 Drones that 
allow for aerial examination and remote manipulation 
machines and other technologies replace a considerable 
amount of on-the-ground work. Digital visualization has 
the potential to allow tradespeople to see mechanical 
problems inside machines, allowing for much more accurate 
and inexpensive evaluations and targeted repairs. Self-
correcting and self-fixing machines will lessen, but never 
eliminate, the need for mechanics. And so it goes across 
the skills trades. The key question, to be asked trade by 
trade, apprenticeship by apprenticeship, is whether or not 
the training and certification requirements are keeping up 
with emerging technologies and industrial standards. This, 
in turn, draws attention to the often slow pace of adaptation 
of government and educational/training standards to reflect 
the changing world. Living in a world of rapid technological 
changes requires urgent and prompt attention to new 
technical and training realities.

New technologies are also being incorporated into trades 
training and evaluation. Sophisticated simulators allow for 
realistic, job-like training conditions, with instant monitoring 
of trainee performance. Virtual reality, which can now 
be assessed through lightweight headsets (which will be 
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Technologies (New York: W.W. Norton, 2016); Peter Diamandis and Steven Kotler, Abundance: The Future Is Better Than You Think (New York: Free 
Press, 2012); Jim Clifton and Adam Grupper, The Coming Jobs War (New York: Gallup Press, 2012), Richard Susskind and Daniel Susskind, The Future 
of the Professions: How Technology Will Transform the Work of Human Experts (Oxford: Oxford University Press, 2015); Jerry Kaplan, Humans Need 
Not Apply: A Guide to Wealth and Work in the Age of Artificial Intelligence (New Haven: Yale, 2016); Alec Ross, The Industries of the Future (New York: 
Simon and Schuster, 2017); Erik Brynjolfsson and Andrew McAfee, Race Against the Machine: How the Digital Revolution is Accelerating Innovation, 
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11 See, for example, “Is the future of mining remote controlled,” The International Resource Journal  
(http://www.internationalresourcejournal.com/is_the_future_of_mining_remote_controlled/).  
See also Kathryn Diss, “Driverless trucks move all iron ore at Rio Tinto’s Pilbara mines, in world first,” ABC News, 19 October 2015  
(http://www.abc.net.au/news/2015-10-18/rio-tinto-opens-worlds-first-automated-mine/6863814).



replaced in time with easy to wear systems) can provide 
workers with real-life visualization of complex mechanical 
and related situations. The emerging technologies of digital 
manipulation allow for an individual to use hand motions 
to control distant machinery; comparable technologies are 
being used by surgeons to use highly precise instruments 
to conduct intricate medical procedures. What started with 
surgical and other medical applications will spread in time to 
other applications. While initially being used for training and 
testing, in time these systems may allow skilled tradespeople 
to do actual paid work at a vast distance. Doing work of 
this sort on human beings lays a path that could lead to 
the further digitization of the trades. While these digitally 
enabled machines could allow Canadian technicians to work 
remotely, they will also allow less expensive (and reasonably 
well-trained) workers in other countries to do jobs in 
Canada. Just as the telephone and Internet enabled the 
outsourcing of certain kinds of professional work, so could 
the latest technologies plus faster and more reliable Internet 
connections facilitate the globalization of trades work.12 

It remains to be seen how the potential trade off of 
international competition and global market access will 
work out for Canadian workers and their companies. It is 
also unlikely, given the complexity of workplace situations 
and circumstances, that machines and intelligent systems 
will ever eliminate a majority, let alone all, of the trades 
jobs. As impressive as the new technologies have been, it is 
still difficult (but not impossible) to imagine a replacement 

for electricians and linemen able to repair a downed 
transmission line at -30 degrees during a blizzard. What 
is clear is that significant benefits accrue to companies 
and organizations that capitalize on the transformative 
capacities of the Internet, digital technologies and smart 
machines. Furthermore, tradespeople who five or so years 
ago were adopting smartphones and interesting technical 
apps to improve their work and efficiency are now facing the 
prospect of much more dramatic changes in technical and 
industrial technologies. The changing face of the industrial, 
construction, automotive and other trades will necessitate 
dramatic changes in trades training. As technology 
bleeds into skilled labour and as technological complexity 
accelerates, a significant merger and transformation of post-
secondary education training will likely follow. Historically, 
the trades required a unique blend of technical proficiency, 
knowledge and problem-solving ability. The newer 
technologies may be able to complete a substantial amount 
of the evaluation, monitoring and even problem-solving 
work. Almost all automotive repair shops, for example, now 
have sophisticated diagnostic machines that remove the 
need for the specialized knowledge and instincts of the top-
flight mechanic of yesterday. The newer tools will, in time, 
provide instant access to a vast array of knowledge about 
systems being serviced. Training systems for tradespeople 
will have to prepare them for the skills needed for today and 
the technologies available at present and prepare them for a 
never-ending storm of innovations, new systems and tools. 
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LOOKING GLOBALLY:  
WHAT IS NEW TECHNOLOGY  
DOING TO THE TRADES? 

It is vital to recognize that the technological revolution is 
already transforming the world of the trades. The Internet of 
Things (IofT), which has digital connectivity built into billions 
of devices that communicate with each other, elevates 
self-monitoring and self-correcting machinery to a new 
level.13 Preventative maintenance, handled by the machines 
themselves, potentially eliminates the need for many 
technicians and further reduces the “human element” in 
industrial management.14 Some of the changes will improve 
the effectiveness, cost efficiency and quality of the work 
by the trades. Onsite and instant parts manufacture, made 
possible by 3D printers, will eliminate a major barrier for the 
work of the tradesperson, particularly in remote and isolated 
locations. The application of 3D printing in other areas – 
bridge construction, jet engine production, etc. – will likewise 
cut into the need for skilled trades people.15 Monitoring, 
maintaining and repairing technology-enabled devices will 
require advances in training for tradespeople, who will be 
increasingly called upon to attend to complicated digital 
devices and sensors.

REFLECTIONS ON THE  
FUTURE OF THE TRADES

With major transitions underway in industrial, manufacturing 
and natural resource development, it is clear that the 
training, management, accreditation and retention of 
tradespeople will undergo major changes. Trades training 
and education is predicated on a series of fundamental 

requirements and a fairly traditional list of the trades 
themselves. As new technologies emerge, the number and 
nature of the trades themselves will have to change. Workers 
must be “career-ready,” able to work with confidence and 
skill in complex situations, operate at the interface of 
skilled work and business management, and respond to 
changing technologies and processes. A series of challenges 
and opportunities stand out in a fast-moving, complex 
environment:

Tech-Ready and Responsive Tradespeople  
and Apprentices 
As competitive environments compel companies to shift to 
“just in time” work environments, and away from a long-
standing commitment to work upgrading and retraining, 
expectations increase that newly hired workers will be 
tech-ready and responsive. As Sarah Watts-Rynard, Executive 
Director of the Canadian Apprenticeship Forum, observed a 
few years ago, “We have heard for decades that technology 
can help workers be safer, faster and more accurate. But it’s 
important to remember that technology requires another 
facet to the learning process and it doesn’t always come 
automatically, even to younger workers. Technical upgrades 
require skills upgrades.”16 Companies count on their 
employees to be at the cutting edge of technological change. 
Increasingly, the introduction of process and industrial 
innovations are coming through the hiring of employees, as 
much as in-house technical changes. A 2016 report from the 
Canadian Apprenticeship Forum made this clear: “There are a 
number of current trends impacting apprenticeship training, 
including the increasing reliance on electronic sensors and 
controllers, the use of diagnostics and electronic testing 
equipment, and the widespread implementation of mobile 
apps on smartphones and tablets. These trends must be 
reflected in technical training, which is often slow to catch 
up to the reality of the workplace. 
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13 Samuel Greengard, The Internet of Things (Boston: MIT Press, 2015) and Marciej Kranza, Building the Internet of Things: Implement New Business 
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14 R. van Loon, “How the IofT is disrupting the world around us,” ReadWrite, 2 April 2017 (https://flipboard.com/@flipboard/flip.it%2FaiRP9J-how-iot-is-
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15 On industrial 3-D applications, see http://www.techrepublic.com/article/10-industries-3d-printing-will-disrupt-or-decimate/. For one company’s 
applications, see http://www.javelin-tech.com/3d-printer/industry/. 

16 Technology changing the nature of the skills trades, “ Mining.com, 28 March 2013 (http://www.mining.com/web/technology-changing-the-nature-of-
the-skilled-trades/).



Employers say tradespeople need to improve their ability 
to adapt to new work processes, whereas apprentices 
need to improve their problem-solving skills.”17 The report 
recommended that the apprenticeship sector make efforts 
to understand the impact of technology, improve trainee 
exposure to technology, and improve access to new 
technologies in training institutes.

Are the Trainers Themselves Tech-Ready?  
The speed and intensity of technological change produces 
a key question: do the trainers have necessary background 
in new technologies and process innovation? Anecdotally, 
the performance in this respect is uneven. Many trainers 
are, themselves, at the end of their careers and, while well-
prepared in traditional skills development, may be several 
years removed from the latest developments. For training 
processes to be truly effective, training institutions have to 
ensure that their graduates are working at the razor’s edge 
of technological innovation. 

Are the Trades and Apprenticeship Systems Adaptive  
and Quick Changing?  
For generations, reliability and predictability have been 
the foundation of apprenticeship and trades training. 

The persistence of skills over the decades has created 
continuity between the past and the present. Building on 
this fundamental foundation, the trades and apprenticeship 
systems now have to remain at the cutting edge of rapid 
digital and industrial change. As a 2013 report of the 
Canadian Apprenticeship Forum observed,

Apprenticeship training is being impacted by 
technology in a number of significant ways. Skilled 
trades workplaces are becoming increasingly reliant 
on technology, with new equipment and systems 
that require a greater degree of flexibility and 
enhanced digital skills. Technical training programs 
are experimenting with new technologies to improve 
knowledge transfer and retention, responding to 
industry demand and new approaches to engaging 
students in the classroom. On-the-job training is 
increasingly marked by e-learning, vendor training and 
the use of mobile technology. Among stakeholders, there 
is a proactive desire to develop a better understanding 
of the challenges and opportunities technology poses 
for apprenticeship training in Canada. 18
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Feedback mechanisms between employers and training 
institutes become critically important, as do the flexibility 
of workers, trainees and instructors. Maintaining continuity 
while championing change is a difficult professional 
challenge and cannot be taken lightly. The implications 
here are far-reaching. Industry and training institutes will 
need to consider adding new trades. Can certification in 
3D printing for industrial purposes be far off? Trades and 
professional fields will meld together and reform into new 
areas of practice and employment. Can post-secondary 
education break out of its traditional structures to build 
new training and educational processes that recognize the 
value of emerging technologies and their related skills? 
This is a classic example of an area where joint leadership 
by employers, unions and training institutions is urgently 
required, so that the preparation of workers stays abreast of 
changes in the economy. 

Building Fundamentals:  
Over-reliance on technology is, in many industrial respects, 
a weakness of the contemporary age. The addition of digital 
processes into manufacturing has improved maintenance 
operations in many respects (replaceable modules and 
components) but has also reduced the ability of some 
operations to function without digital intermediation. The 
ability of tradespeople to understand core mechanical and 
technological processes and to intervene when digital and 
computerized systems go awry will remain a core industrial 
competence. But the fundamentals are not entirely technical. 
They include strong mathematical abilities, the so-called 
soft skills of leadership, teamwork and problem-solving, 
and the inculcation of work ethic and initiative into training 
programs. A key element in this process, exemplified in the 
Red River Technical Vocational Area (RRTVA) initiative, is 
engaging the students with the trades while in high school. 
The RRTVA examples technology-related options for students 
in Grades 10-12, providing opportunities across five school 

divisions in southern Manitoba. Connecting trades-focused 
education with high school education is an excellent way of 
building interest in the trades while re-enforcing core skills 
and aptitudes. 

Lifelong Learning and Adaptations:  
In the context of ongoing change and transition, it becomes 
essential that apprentices and tradespeople are introduced 
to a world of constant innovation. This means that – as with 
other fields like medicine, law and accounting – trades work 
will require routine upgrade and lifelong adaptations. Building 
lifelong learning into accreditation and licensing systems is 
essential, particularly given the likely pace and intensity of 
technological change. This, in turn, places additional demands 
on training and regulatory procedures, expands the need for 
upgrading opportunities, and requires tradespeople to commit 
to continuous personal improvement. 

Requalification for Displaced Workers:  
Numerous commentators have outlined the challenges 
facing workers displaced by technological change. Scarcely 
a day goes by without another account of a company 
and its workforces affected by technological change. This 
will result, according to numerous studies, in widespread 
dislocation and change in the workforce. Much of this will 
involve up-skilling current workers, primarily to manage the 
technologically-enriched jobs and companies of the future.19 

Just-in-Time Skills Development:  
Workforce training, if it is not there already, will increasingly 
focus on preparing workers for jobs that are transitioning on 
the fly. Companies need to bring in workers who can move 
seamlessly into workforces that are increasingly technology-
based and specialized. The world is shifting to a faster 
integration of technology and work; training operations 
will have to adjust to provide timely, specific and flexible 
employee training, retraining and upgrading.20 
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INTEGRATING TECH AND TRADES

The central theme – and most apprenticeship and trades 
training programs are already at this place – is that 
technology and the trades are being integrated at a rapid 
pace. This process will accelerate in the years to come, with 
an increasing shift toward Internet of Things, robotics and 
digitization. As Red River College President Paul Vogt said in 
March 2017 while introducing the latest college facility: “It 
serves our purpose to have a really innovative, state-of-the-art 
building like this because we are trying to attract more young 
people to consider the trades as an occupation … Because it’s 
not only a good living and a good career – what’s going on in 
the trades is almost like science fiction. When people get a 
chance to see it, they get excited about it.”21 

RESPONSES TO THE TRADES 
CHALLENGE AND OPPORTUNITY: 

Given the rapid changes underway in the North American 
and global economies, and given the pace and likely 
acceleration of technological change, it is clear that trades 
and apprenticeship training will have to adapt to the new 
realities. Several key elements stand out.

Planning for Relentless Technological Change:  
The companies, trade unions, training institutions and 
government agencies in Manitoba will have to plan for 
relentless technological change. It is unlikely that the 
processes can be stopped or even moderated, if the 
province and country are to remain competitive. Systems 
have to be put in place to monitor and anticipate change. 
Wherever possible, this effort should focus on leading the 
technological transformation, re-enforcing the emphasis on 
Manitoba as a centre for 21st-century economic innovation. 

The Value of Collaborative Economic Growth:  
The monitoring opportunities re-enforce the importance of 
collaboration. This is not an environment where individual 
companies can push themselves ahead of other regional 
firms. Instead, and building off successful models in Japan, 
Taiwan, Singapore, Finland and Israel, collaborations by 
government, industry, workers associations and the private 
sector have proven to be extremely valuable in positioning 
local and regional areas for technological competitiveness. 

Industry Engagement with Post-Secondary Education:  
New approaches to the involvement of industry with training 
institutions will be required. There is, at present, much effort 
being made to create work experiences for students and 
trainees. This is valuable, but not sufficient. Industry needs to 
get more directly involved with post-secondary education and, 
at the same time, the training institutions need to be open to 
learning from industry. Students need access to the equipment 
being used on the workplace, either in their training facilities 
or through on-site experience. Real partnerships, with strong 
engagement, careful listening, and shared resources, are 
essential for the future of trades education. 
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Colleges, Polytechnics, Universities and  
For-Profit Trainers:  
In most areas, post-secondary institutions have played 
pivotal roles in the emergence of technologically 
competitive areas. Universities have, in the cases of Silicon 
Valley, Austin, Texas and Boston, been given pride of place 
in these initiatives. Increasingly, however, polytechnics 
and community colleges have played vital roles in training 
the workers and entrepreneurs required in this highly 
competitive sector. When post-secondary institutions 
place themselves alongside regional industry and 
governments, the possibilities for rapid and transformational 
workforce preparation improve dramatically. Coordinated 
comprehensive training systems serve the economy the 
best, with a premium likely to go to those regions that see 
enhanced cooperation across educational sectors.

Federal, Provincial, Municipal and Regional Governments: 
At present, governments are worried about general economic 
competitiveness and the potential for sweeping changes 
in local and regional workforces. They have paid for many 
training, retraining, educational and workplace preparation 
programs over the years. While these initiatives have 
differential rates of success, they have not been completely 
adequate for the challenges experienced to date, particularly 
for workers traditionally excluded from the workforce. With 
accelerated challenges, the task of preparing workers for rapid 
and continuous change is about to become more formidable. 

Employers and Corporate Associations:  
While companies have their own and difficult competitive 
challenges, there is strength to be found in commercial 
collaboration. Companies can work within and between 
sectors to monitor and anticipate change. Manitoba 
would consider, as appropriate, establishing or expanding 
working groups to monitor technological change, workforce 
preparedness and the evaluation of existing and planned 
preparatory programs. 

Trade Unions and Technological Changes:  
Trade unions, worker associations and professional 
organizations will play a crucial role in the ongoing 
adaptations in the workforce. Traditionally, periods of 
rapid technological change (which often bring job losses 
and workplace transformations) have worried workers and 
fostered labour strife. The current environment calls for 
urgent collaboration, with intense worker involvement. 
The job market is changing. Properly done, trade and 
professional organizations can be an effective part of 
the transformation and can work with companies, post-
secondary institutions and government agencies to effect 
carefully planned changes in the workforce.

Trainees and Employment in the Trades:  
The nature of 21st-century technological innovation is such 
that companies and trainees need to expand the interactions 
between training and employment. Larger companies 
are increasingly taking the opportunity to hire and train 
employees in precisely the technologies being used inside the 
firms. This shift from credentials to competencies and skills 
has profound implications for post-secondary institutions, 
which could be part of the transition. Smaller firms rarely have 
the time and money for such in-house commitments. In these 
situations, the responsibility for “just in time” education and 
training shifts to the workers, who are increasingly capitalizing 
on the availability for short courses and even in-firm, training 
opportunities. The integration of training and employment, 
whether provided by companies, PSE institutions, private 
trainers, on-line or otherwise, will be a key feature of the 21st-
century workforce. 
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Future Training:  
An apprentice who completes their certification in 2017 at 
the age of 30 will be 50 years old in 2037. Apprenticeships 
and trades education generally prepares students for the 
work that exists now. But what about the changing work 
environment that will emerge over the course of their 
working lives? Workers will require upgrading, exposure to 
new technologies, new levels of certification, and a great deal 
more. The idea of training as a “once and done” experience 
is not on, and it is vital that training institutes, employers, 
unions and governments recognize that the job force of the 
future will require constant upgrading and ready and quick 
opportunities to respond to new opportunities. Qualifications 
like the Red Seal, for example, will have to be tied to regular 
upgrading and competency-based evaluations to ensure that 
the credential maintains its credibility over time. 

Closing the Training Institute-Work Site Gap: 
At present, many training institutes lack access to cutting 
edge technologies. It is vital the partners work together 
to ensure that, through enhanced facilities at institutes 
or improved work experience opportunities, trainees get 
exposure to the latest and best equipment that is in use in 
their fields. 

Competency-Based Assessment:  
Education and training is becoming ubiquitous, provided by 
numerous organizations in many different ways. There are 
for-profit companies, colleges and polytechnics, universities, 
company training systems, and many others, available online, 
face to face and in short and long-term courses. To bring 
order to this reality, governments and industry should work 
with training partners to create competency-based testing 
systems that allow tradespeople to gain recognition for new 
competencies, many of which will be micro (or highly specific) 
in nature. The world of continuous learning, of necessity, will 
require new forms of accreditation and recognition. 
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POSTSCRIPT:  
WORKER TRAINING AND THE SEARCH FOR SUSTAINABLE PROSPERITY

The preparation of the 21st-century workforce affects 
everyone, from workers at risk of displacement to industrial 
sectors in danger of becoming uncompetitive. The advent 
of the age of rapid technological change and the attending 
transformation of work, industry, business and society 
at large is of such a scale and intensity as to require 
collaborative and transformative approaches. The shifts 
are real, with serious implications for workers and sectors 
vulnerable to technological disruption. Successful cities and 
regions are responding to the innovations and changes of 
the recent decades with intense collaboration, new models 
of corporate-government and worker engagement. At its 
most basic, this effort requires the continuous reinvention 
of work, major transitions in worker training and retraining, 
and a constant re-imagining of the relationships between 
technology, education, work and the broader economy. 
Much is at stake. The future, now as always, rests with those 
economies and sectors that are best able to navigate rapidly 
changing times, adapt to new circumstances, and stay 
abreast of the latest technological opportunities. 

Canada has moved more slowly than other industrial nations, 
in part because of the traditional strength of our resource 
economy and the robust nature of Canadian construction 
activity. We do not face the pressures to change that are 
evident in South East Asia or Europe, for example. We have, 
as a consequence, been protected by good fortune from 

some of the sweeping changes to the world of work that 
have affected other countries. We are less aware of the 
evolving impact of technological change and, it seems, less 
committed to international competitiveness in these areas. 
The trades in our resource and construction sectors, of 
course, are highly regarded internationally; many thousands 
combine domestic and international work in their careers. 
We have, as a country, seen substantial innovation by 
the colleges, polytechnics and universities, particularly 
in the digital, engineering and health technologies and 
less so in the traditional trades. Our general economic 
strength, therefore, is reflected in our training programs 
and the employment prospects for our tradespeople. 
Rapid technological change, however, if combined with 
continued weakness in major parts of the resource economy 
(especially oil and gas), could leave the country and its 
workers vulnerable on many different fronts. In this field, 
as in many others, Canada faces the prospect of responding 
to the technological future or seeking to capitalize on new 
technologies to design and create the future that Canadians, 
Canadian companies and Canadian workers desire. At 
present, the country is rather more passive than assertive in 
terms of 21st-century technological adaptation. The nation’s 
robust and impressive system of trades education, training, 
certification and employment may well be at risk if a greater 
effort at adaptation and anticipation is not made. 












