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• Prior to the pandemic, Canadian firms tended to be laggards in the adoption and use of  technologies and, 
as a result, have been less productive and slower to grow than global peers. 

• Canada’s low technology equilibrium is largely explained by weak incentives and limited capacity to 
change. Many firms across a range of sectors have been able to maintain above-average profits for de-
cades with minimal technology adoption, while others who recognize the potential benefits of adopting new 
technologies face resource, knowledge, and skills constraints.  

• For the past 15 years, some sectors and firms have made a gradual shift toward more intangible digital 
technology and service investments, such as cloud computing and software as a service. Intangible  
digital technologies effectively eliminate key capabilities challenges and lower technology investment risks 
for firms.  

• The COVID-19 pandemic and accompanying restrictions on mobility and proximity dramatically altered the 
technology incentive structure for firms in retail, professional services, and other key sectors prompting  
investment in e-commerce, remote work, and other technologies to maintain business operations and 
sales.   
 

• Whether or not the pre-pandemic shift to intangibles and pandemic era technology investments mark the 
emergence of a permanently higher technology equilibrium will depend on developments in labour and 
skills, digital infrastructure and security, and the use of intangibles by competitors in the coming years. 

• To support further technology adoption, and the productivity and other benefits it  
offers, policy-makers should consider not only strategies that address barriers to technology  
adoption, a common focus, but also strategies that are focused on the incentives firms’ face in their  
decision-making. 
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1
Introduction

“There is enormous 
potential embodied 

in existing 
technologies, if only 

more firms would 
embrace them.”

Popular narratives hold that innovation is mainly about inventing, 
producing and selling new technologies and products. Canadian business 
leaders and politicians tend to celebrate when domestic tech-making 
firms attract funding, grow, and create jobs, while lamenting the demise of 
home-grown tech giants, a dearth of scaling firms to fill the void, and low 
and falling research and development activity across the private sector. 
In the eyes of many, innovation success is best exemplified by globally-
recognized, large Canadian technology firms.      

Largely neglected in the discourse about innovation in Canada is the 
critical role of technology adoption or tech-taking. Technology adoption is 
viewed as a lesser form of innovation, if it is viewed as innovation at all. 
When firms adopt and use existing technologies, whether domestically 
or globally procured, they enhance productivity and growth, generate 
more and better employment opportunities, and enable new and different 
kinds of innovation. There is enormous potential embodied in existing 
technologies, if only more firms would embrace them.

Canada’s Low Technology Adoption Equilibrium

While technology adoption offers great benefits, Canadian firms’ track 
record has been mixed at best. Prior to the COVID-19 pandemic, Canada 
lagged global peers across a range of technology adoption measures. 
Certain sectors have been especially slow to adopt technology, and even 
leading sectors and firms are slow to adopt certain kinds of technologies. 
The effects show up in sluggish productivity and growth. To be sure, 
enthusiasm has been growing among some firms and sectors for more 
intangible kinds of technologies — especially cloud services — for 
which the barriers to adoption are much lower. However, these kinds of 
investments are being made gradually and have a long way to go to make 
up for sluggish technology adoption elsewhere.
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On its face, this is puzzling. If productivity, growth 
and employment improve when firms adopt and 
use technologies effectively, why don’t more firms 
pursue this as a business strategy? The short 
answer, to borrow an observation from Peter 
Nicholson, is that Canadian business has been 
“only as innovative as it has needed to be”1 — and, 
we might add, can be. Many Canadian firms across 
a range of sectors have been able to maintain 
above-average profits for decades with minimal 
innovation and technology adoption. Meanwhile, 
among firms that see a need to adopt new 
technologies to improve performance, many face 
resource, knowledge, and skills constraints that 
prevent them from doing so.

Simply put, too many Canadian firms appear to 
lack incentives and capabilities to step up their 
technology adoption efforts. Why change when 
low-wage, low-technology2 strategies can generate 
respectable profits? How can a firm change 
when the costs seem prohibitive and the required 
expertise scarce? 
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Technologies benefit both their makers and their takers. Firms that develop 
and sell new technologies — the tech makers — can earn substantial 
revenues, and generate employment and tax revenues, if their technologies 
are successful in the market. Indeed, a necessary condition for tech-
making success is a market of tech-takers who see potential benefits to 
buying and using new technologies. A business might create world-class 
financial software or precision robots for manufacturing, but it needs 
paying customers to generate value from its invention. Innovation requires 
implementation.     

Firms that buy and use new technologies — tech takers — enable 
productivity improvements, spur growth, generate employment, and 
facilitate further innovation. Manufacturing facilities that integrate robots 
into production can improve quality, efficiency, and safety while freeing 
workers to focus on higher-value, less routine activities. Professional 
services firms that adopt new information and communications 
technologies (ICT), software, and cloud computing services, can enhance 
collaboration, management, and productivity. Retailers that implement 
new e-commerce and payments systems can expand their market reach, 
increase sales, and improve business resilience in the face of disruptions 
to in-person, brick-and-mortar locations. 

In many cases, firms are both tech takers and tech makers. Developing 
new production robots, for example, requires the use of design and 
machining technologies that firms must procure from other firms. 
Meanwhile, the marketing, selling, invoicing, HR and other functions of 
robot-making firms are performed with the support of software procured 
from other firms.  

In short, innovative economies depend at least as much on tech-taking 
— the implementation and effective use of technologies developed by all 
firms — as they do on tech-making.  

2
Why Does Technology 
Matter?

“Innovative 
economies depend 
at least as much on 

tech-taking - the 
implementation 

and effective use 
of technologies 
developed by all 

firms - as they do on 
tech-making.” 
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Why Technology Matters

What exactly are the demonstrated and potential 
benefits of technology adoption for firms, workers, 
and economies more generally? Why should 
decision-makers pay more attention to tech-taking 
in an innovation economy?

Productivity and Growth

Productivity is essential to economic growth and 
social well-being. When firms and economies use 
inputs more effectively, they generate more with 
less which can lead to lower prices for consumers, 
higher wages for workers, better returns for 
investors, and/or reduced strain on resources. 
Although productivity is affected by many variables, 
investment in and use of innovative technologies is 
a key contributor.  

• At the firm level, a 10 percent increase in 
employees using computers in OECD countries 
improves productivity by 1.3 per cent, while 
companies that made multiple ICT investments 
had 12 percent higher productivity than those 
that did not.3 

• ICT investment has a similar impact at the 
sector level. According to analysis by Statistics 
Canada, labour productivity growth tends to be 
stronger in digitally-intensive sectors in Canada 
— i.e., sectors that adopt ICTs, intermediate 
ICT goods and services, have large digital 
workforces, and/or use robots — than sectors 
that are less digitally intensive.  
 
 
 

 
From 2002 to 2019, labour productivity grew 
by 22.1 percent cumulatively among digitally-
intensive sectors, versus 6.3 percent in non-
digitally intensive sectors. Since 2009, labour 
productivity in digitally intensive sectors has 
grown by 1.4 percent annually, while non-
digitally-intensive sectors have experienced 
annual growth of just 0.7 percent.4 

• At the economy-wide level, while the ICT-
productivity link is complex, the Bank of Canada 
notes that low ICT investment “has been a major 
determinant of the subdued productivity growth 
since around the recession.”5  
 
Extensive work over many years by the Centre 
for the Study of Living Standards, reveals 
the important role played by Canada’s lower 
ICT investment relative to the United States 
in explaining the productivity gap between 
the two countries. Between 1987 and 2011, 
Canada’s ICT investment per worker fluctuated 
between just 53 and 68 percent of U.S. 
investment levels while productivity growth 
between 2000 and 2012 was 1.7 percent 
annually in the U.S. and just 0.6 percent 
in Canada.6 Notably, while Canadian firms 
outspent U.S. firms on computers (per worker), 
they lagged substantially on both software and 
communications investment per worker.    
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Productivity Growth is Higher in Digitally-Intensive Industries 
(labour productivity growth in digitally intensive vs non-digitally intensive industries, Canada, 2002-2019)

Source: Liu (2021)
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Innovation

Technology adoption both reflects and enables 
innovation. Implementing and using new 
technologies is an example of process innovation — 
that is, adopting new ways of doing things in order 
to capture efficiencies, improve productivity, and 
enhance growth. Technologies are the embodiment 
of previous innovation, but must be implemented 
and used in order for firms to capture the value 
they can generate. The diffusion of technologies 
is a necessary condition for releasing the value-
generating potential they hold.  

Moreover, integrating new technologies into 
production lines and work flows enables and 
supports further innovation. Communications 
technologies, for example, facilitate the exchange of 
ideas, information, and expertise among workers, 
managers, suppliers, clients and others, helping 
firms develop new and improved products, services, 
and business processes. Similarly, research and 
production-related technologies can be used to 
directly support research and innovation leading to 
new and improved products and other technologies.

A BDC survey of 2,000 Canadian and 600 U.S. 
entrepreneurs shows that digitally mature firms — 
i.e., those who adopt and use digital technologies 
more than peers — are more than four times more 
likely to have developed or introduced an innovation 
in the previous three years. 

They are also more likely than peers to report sales 
growth (62 percent), profit growth (52 percent) and 
to have exported (70 percent), revealing some of the 
broader business benefits of technology adoption.7     

Technology adoption also enables innovation in 
indirect ways — through what the economist James 
Bessen calls the remainder principle: “As technology 
reduces cost or increases performance on one 
task in a process or one component in a product, 
the value of performance on the remaining tasks 
or components increases.”8 Technology adoption 
enables innovation and value creation by freeing 
workers from routine, automatable activities 
and allowing them to be reassigned to focus on 
other parts of the business where there are more 
opportunities for innovation. 

The complementarity between technology adoption 
and innovation is emerging in data on research and 
development (R&D) activities — an often-used proxy 
indicator for innovative activity. In 2014, ICT service 
industries made up 27 percent of Canada’s total 
business expenditures on R&D. By 2018 this had 
increased to 36 percent and is estimated to have 
reached 39 percent in 2020 based on preliminary 
data. Moreover, software R&D is not confined to 
the ICT sector. Software-related R&D spending is 
increasingly taking place across the economy — 
from manufacturing to finance — as more firms 
embrace digital technologies to improve products, 
processes and services.9
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Employment and Skills

Technology adoption can improve job quality, 
earnings, skills development opportunities, 
and generate new jobs altogether — though the 
evidence is mixed and capturing benefits requires 
complementary efforts by firms, workers, and policy-
makers.

Over the long-term, firms that successfully adopt 
and use new technologies improve competitiveness 
and position themselves to grow and create more 
jobs.10 A study of Canadian businesses from 2000 
to 2015, for example, revealed that investments 
in robotics are associated with increases in firm 
productivity and total firm employment.11 

However, at the sector and regional level, some 
evidence suggests that technology adoption can 
result in job loss — particularly middle-earning, 
routine oriented employment.12  While technology 
adoption can increase productivity and employment 
at the firm level, if too few firms in a sector 
keep pace with each other, the high-tech, high 
productivity firms can increase pressure and spark 
employment loss among competitors.13 By contrast, 
if competing firms spur each other to greater 
technology adoption and productivity, this can 
generate employment improvements for all. 

Technology adoption also affects skills 
requirements. Technological progress is often 
associated with a decrease in the need for routine-
oriented jobs that are typically concentrated in 
the middle of the income distribution, followed 
by simultaneous increases in high and low skilled 
work.14 This has contributed to growing inequality 
and a constant race amongst firms and workers to 
continually upgrade skills.15 16 17

At the higher end of the skills spectrum, as firms 
adopt more technology they often require a mix 
of digital and complementary human skills. A US 
study showed that the proportion of jobs requiring 
a high degree of digital skills rose from just 5 
percent in 2002 to 23 percent in 2016. Meanwhile 
the proportion of jobs with low amounts of digital 
skills fell from 56 to 30 percent of the US labour 
market.18 Employers across Canada are seeking 
candidates with a variety of digital skills — from 
basic data analysis and productivity software, to 
more technical data and software skills such as 
the ability to use SQL and Java.19 Those employers 
seeking digital skills also seek complementary 
skills such as teamwork, collaboration, problem-
solving, customer service, budgeting, and project 
management skills.20
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Business Resilience

Digital technologies have helped many Canadian 
businesses ride out pandemic-related disruptions 
to their sales and operations. In a recent poll of 
500 Canadian firms, 72 percent of respondents 
said that “being connected and using technology” 
helped their businesses adapt to the pandemic.21 If 
not for access to sales and collaboration platforms  
whether in the form of software or cloud services — 
many more firms might not have made it through. 

Looking ahead, the integration of digital 
technologies and use of cloud services prepares 
those firms to weather possible future disruptions.22 

Firms’ ability to adopt and use technologies to 
sustain sales and operations during the pandemic 
and beyond depends on access to fast and 
reliable broadband infrastructure. Businesses 
and employees in cities and surrounding areas 
have good access to digital infrastructure and 
therefore had opportunities to be resilient during 
the pandemic. But firms and people in many 
rural and remote locations continue to deal with 
spotty access and performance, making them less 
equipped for resilience in the face of disruption. 

According to data reported by the CRTC just prior 
to the pandemic, 1 in 10 Canadian households 
lacked access to the internet entirely (owing to 
infrastructure and/or cost issues). And while 84 
percent of Canadian households have access 
to the minimum speed targets set by Canada’s 
Connectivity Strategy (50Mbps download/10Mbps 
upload), only 37 percent in rural areas and 28 
percent on First Nations reserves have the same.23 
Technology contributes to business resilience, but 
opportunities to adopt and use them effectively are 
unevenly distributed. 
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Technology Matters

Clearly, technology matters. The adoption and 
effective use of a range of technologies by 
organizations can contribute to productivity and 
growth, enable innovation, and allow organizations 
to continue to function in the face of disruption. 
Effects on employment, job quality, and skills 
requirements are more uncertain, though firms 
that fail to keep pace with competitors’ technology 
investments and productivity improvements will 
be especially challenged to maintain, let alone 
generate, employment. 

To be sure, firms’ technology transformation efforts 
can fail and their use of technologies may not be 
ideal. These are challenges that deserve attention. 
But, on balance, firms that integrate technology 
into their operations tend to enhance their 
competitiveness, position themselves for success, 
and make larger contributions to broader economic 
performance.  
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The story of pre-pandemic technology adoption in Canada is a familiar 
one. Relative ICT investment across the country has been low and 
declining for several decades with substantial impacts on productivity 
relative to global peers. However, other measures suggest a more complex 
and nuanced picture. Increasingly, firms have been shifting their resources 
to cloud computing and other digital products and services, which means 
that traditional measures of tech adoption likely underestimate the size 
of Canada’s digital economy. Looking through firm- and sector-specific 
lenses we see a mix of leaders and laggards in digital technology adoption 
in Canada, with larger firms in sectors across the economy from utilities 
and certain manufacturing industries to computer systems design and 
professional, scientific and technical services leading the charge. 

The extent to which this overall trajectory has been disrupted by the 
COVID-19 pandemic varies across different parts of the economy. In some 
cases, the pandemic appears to have sparked a new wave of technology 
adoption, especially among industries that have been technology laggards 
— such as retail and accommodation and food services — as they were 
forced to adapt to restrictions on the mobility and proximity of workers 
and customers. In other cases, pandemic-era technology adoption marks 
a continuation, and possibly acceleration, of some pre-COVID shifts 
already underway. 

3
How is Canada 
Doing?

“In some cases, the 
pandemic appears 
to have sparked 
a new wave of 

technology adoption, 
especially among 

industries that have 
been technology 

laggards...”
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ICT Investment 

Canada has long been a laggard when it comes to 
business investments in technology — a trend that 
has been well-documented for years. Not only is 
Canada’s investment in ICT lower than most global 
peers, our rate of ICT investment per job has almost 
always lagged that of our closest peer, the United 
States. After 2000, ICT investment per job began to 
converge with the US, rising from 54 percent of  
 

US levels to 68 percent. However, these gains were 
quickly eliminated. By 2014, ICT investment per 
job in Canada was 56 percent of US levels. Lower 
investments in computer software and databases in 
Canada accounted for 76 percent of the gap.24 

Source: Thomas (2016)

Canada Lags the U.S. in Relative ICT Investments 
(Canadian ICT investment per job as a percentage of US investment, PPP adjusted, 1998-2015)
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Looking at ICT as a proportion of total gross fixed 
capital (GFCF)25 Canada also lags behind other 
advanced economies. In 2000, investments in ICT in 
Canada were roughly 16 percent of total GFCF in the 
country. By 2019, this had declined to approximately 
11 percent of total GFCF, which is roughly 6 
percentage points lower than France and the US.

Source: OECD (2019)

Since 1995 — when Canada trailed only the U.K. 
and the U.S. among G7 countries for whom data 
were available — we have been overtaken by France 
and Italy and now trail 4 of the 6 countries with 
available data.26 

Canadian Investment in ICT Lags Peer Countries 
(ICT investment as a proportion of GFCF, 1995-2019)
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The Intangible Shift: Adoption Trends by 
Technology Type

While ICT investment is an important measure of 
hardware and software investment, Canada’s digital 
economy has witnessed substantial technology 
investments and activities that are more intangible 
in nature — a phenomenon we call The Intangible 
Shift.27 

Focusing on these more intangible technology 
investments reveals a more nuanced and mixed 
picture of Canada’s overall technology adoption 
trajectory. Strictly speaking, software investments 
are included in measures of ICT investment, which 
clutters our distinction between tangible and 
intangible technologies somewhat. We use the 
terms tangible and intangible in their more ordinary 
senses throughout while pointing out more precise 
distinctions and definitions where necessary.       

Statistics Canada recently examined the production 
and use of digital products — including, digitally 
enabled infrastructure (hardware, software, 
telecommunications equipment and services, and 
digital support services) and e-commerce activity 
(including all digitally-ordered and delivered 
transactions).28 

Using this methodology, Statistics Canada 
estimated the value of digital economic activities 
across Canada in 2017 at $109.7 billion, or 5.5 
percent of Canada’s total economy. By 2015, digital 
activities across the economy were larger in scale 
than wholesale and retail trade (5.2 percent and 
5.0 percent of total economic activity, respectively) 
mining, quarrying and oil and gas extraction (4.8 
percent), transportation and warehousing (4.6 
percent) and utilities (2.4 percent). 

The digital economy is also growing faster than the 
economy as a whole. Between 2010 and 2017, the 
value of the digital economy measured in nominal 
GDP increased by over 40 percent — more than 12 
percentage points higher than the economy as a 
whole.29  
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Source: Statistics Canada (2019)

Canada’s Digital Economy is Larger than Many Industries 
(GDP of the digital economy compared to Canadian industries, 2015)
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While telecommunications was the largest 
contributor to Canada’s digital economy in 2017 
(at 29 percent), its contribution shrank more than 
8 percent from 2010 to 2017. Meanwhile ICT 
support services saw its contribution grow nearly 4 
percentage points over the same period to account 
for 27 percent of total digital activity. 

E-commerce, which made up 12 percent of the 
digital economy in 2017, was the single fastest 
growing component of the digital economy, 
increasing nearly 7 percent between 2010 and 
2017. Software, which also represents a large 
component of the digital economy at 16 percent, 
saw its contribution remain relatively steady 
between 2010 and 2017.30

Source: Statistics Canada (2019)

E-Commerce is Growing While Telecomm is Shrinking 
(contribution to the digital economy GDP by domain, growth 2010 to 2017)
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A Shift to the Cloud

Looking at the kinds of technologies firms cite 
in surveys of advanced technology use, we see 
evidence both of the intangible shift and the 
continuing relevance of tangible technologies, 
especially for certain sectors. 

In 2019, roughly 45 percent of Canadian businesses 
reported using at least one advanced or emerging 
technology. Leading the pack is “business 
intelligence software” with nearly 23 percent of 
businesses selecting this technology category which 
includes cloud-based computing systems and data 
analytics designed to retrieve and analyze data and 
information to inform business decision making.31

Statistics Canada’s 2017 Survey of Financing and 
Growth Small and Medium Enterprises offers some 
confirmation of these trends. In 2017, 29 percent of 
SMEs reported using cloud computing technologies 
over the previous three years, while significant 
proportions said they also used data analytics 
(21 percent) and customer/supplier relationship 
management (CRM) software (16 percent). 32

16



Source: Statistics Canada (2017)

Cloud Computing and Data Analytics are Most Important to SMEs 
(technology use over the past 3 years, Canadian SMEs, 2017)
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The shift to cloud computing services is notable. 
While Canadian firms spent $420 million on cloud 
services in 2006, this grew to nearly $2.6 billion 
by 2014 — an annual growth rate of more than 25 
percent over the period.33 Contrast that to the 20 
percent annual growth in cloud service spending 
among firms in the US over the same period. At 
least in part, rapid growth in ICT support services 
is likely a function of the rise in cloud computing as 
cloud service providers engage in education and 
consulting services with clients.

Cloud computing services have brought about 
substantial changes in how firms budget for, invest 
in and access various digital services. Instead 
of making large upfront investments in tangible 
software and/or hardware, firms are now able to 
purchase ongoing subscriptions for services which 
are easily administered and can be scaled up or 
down, canceled or customized depending on the 
effectiveness of the services and firms’ changing 
needs. Cloud services help de-risk the purchase and 
use of digital technologies, overcoming one of the 
key barriers to technology adoption and use that 
have long faced Canadian firms.34
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Technology Adoption by Sector and 
Firm Characteristics 

Understanding Canada’s technology adoption 
trajectory requires looking not just at the kinds of 
technologies firms may, or may not, adopt, but also 
at differences across sectors and types of firms. 
Looking through sector- and firm-specific lenses 
reveals additional nuance in Canada’s technology 
adoption picture. 

Sectors 

Statistics Canada recently ranked Canadian industries 
by their digital intensity using a composite index 
composed of four variables: ICT capital investment 
intensity; the use of intermediate ICT goods and 
services (which picks up cloud computing use among 
other things); the proportion of digital occupations 
within an industry; and robot adoption.35 

Using data from 2013 to 2015, the index shows 
that Canadian industries with high levels of 
digital intensity include utilities; many advanced 
manufacturing industries (e.g., plastics and rubber, 
metal, machinery, computer and electronics, and 
transportation equipment); pipeline transportation; 
and, notably, a number of knowledge-based 
industries like publishing, data processing, 
advertising, software development, scientific 
research and development services. Industries in 
the medium to high digital intensity range include 
many large sectors such as finance and insurance; 
wholesale trade; oil and gas; and a number of 
public sector industries like health care, educational 
services, and public administration.36

Among medium to low digitally intensive industries 
we see a number of manufacturing sectors like 
furniture, paper, chemical, beverage, and clothing 
manufacturing. Retail trade also scores medium-
low on digital intensity. Industries classified as low 
digital intensity include accommodation and food 
services, construction, transportation, real estate 
rental and leasing to name a few.37
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Digital Intensity of Canadian Industries, 2013-2015

Industry Digital intensity
Utilities High

Plastics and rubber products manufacturing High
Primary metal manufacturing High

Machinery manufacturing High
Computer and electronic product manufacturing High
Transportation equipment manufacturing High
Pipeline transportation High
Publishing industries (except Internet), data processing, hosting, and 
related services, and other information services

High

Broadcasting (except internet) and Telecommunications High
Architectural, engineering and related services, accounting, tax prepara-
tion, bookkeeping and payroll services, and legal services

High

Advertising, public relations and related services High
Computer systems design and related services, management, scientific 
and technical consulting services, scientific research and development 
services, specialized design services, other professional, scientific and 
technical services

High

Oil and gas extraction Medium-high
Textile mills and textile product mills Medium-high
Printing and related support activities Medium-high
Electrical equipment, appliance and component manufacturing Medium-high
Miscellaneous manufacturing Medium-high
Wholesale trade Medium-high
Motion picture and sound recording industries Medium-high
Finance and insurance Medium-high
Administrative and support services Medium-high
Waste management and remediation services Medium-high
Educational services Medium-high
Health care and social assistance Medium-high
Public administration Medium-high

Source: Liu, H., & McDonald-Guimond, J. (2021)
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Industry Digital intensity
Mining and quarrying (except oil and gas) Medium-low

Beverage and tobacco product manufacturing Medium-low
Clothing, leather and allied product manufacturing Medium-low

Paper manufacturing Medium-low
Chemical manufacturing Medium-low
Fabricated metal product manufacturing Medium-low
Furniture and related product manufacturing Medium-low
Retail trade Medium-low
Rail transportation Medium-low
Transit and ground passenger transportation,scenic and sightseeing 
transportation, and support activities for transportation

Medium-low

Postal service, couriers and messengers, and warehousing and storage Medium-low
Arts, entertainment and recreation Medium-low
Other services (except public administration) Medium-low
Agriculture, forestry, fishing and hunting Low
Support activities for mining, and oil and gas extraction Low
Construction Low
Food manufacturing Low
Wood product manufacturing Low
Petroleum and coal product manufacturing Low
Non-metallic mineral product manufacturing Low
Air transportation Low
Water transportation Low
Truck transportation Low
Real estate and rental and leasing Low
Accommodation and food services Low

Digital Intensity of Canadian Industries, 2013-2015

Source: Liu, H., & McDonald-Guimond, J. (2021)
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Firms

There is a clear relationship between technology 
adoption and firm size. Technology adoption requires 
financial resources both to purchase technologies 
and to make complementary investments in skills 
and processes. Larger firms with more resources are 
therefore more likely to invest in new technologies. 
At the same time, firms that adopt technology are 
able to improve productivity and expand, enabling 
them to grow. 

While it is fair to ask whether firms adopt, there is 
something of a chicken-egg issue here — do firms 
adopt technology because they are large or do they 
become large firms by adopting technology? The 
reality is that size and technology adoption are likely 
mutually reinforcing.

In 2019, 65 percent of large companies reported 
using either advanced or emerging technologies. 
Among medium-sized firms this falls to 55 percent, 
and among small firms to just 43 percent. Similarly, 
in 2017 when firms were asked whether they had 
adopted technology over the previous 3 years, 
nearly 79 percent of large firms (100 to 499 
employees) reported they had, versus 62 percent 
among medium-sized firms (20 to 99 employees), 
49 percent among small firms (5 to 19 employees), 
and roughly 40 percent among micro-firms (1 to 4 
employees).38

. 
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Source: Statistics Canada (2019B)

Technology Use Increases with Firm Size
(proportion of firms using technology, Canada, 2019)
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Source: Statistics Canada (2017)

Technology Use Increases with Firm Size
(proportion of SMEs that adopted technology over the last three years, Canada, 2017)
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COVID-19 and Technology Adoption

Canada’s pre-pandemic technology adoption story 
is mixed. While aggregate investment in tangible 
ICT software and hardware have declined in recent 
decades, investment and use of more intangible 
digital technologies — including software as a 
service and cloud computing — has grown. At 
the same time, numerous industries and smaller 
firms across all industries have struggled to 
adopt technologies that might contribute to their 
productivity and growth. 

During COVID-19, some of these trends and patterns 
accelerated, while new trajectories also emerged. 
Changes to the physical location of work and the 
need to find new ways to deliver goods and services 
affected some sectors more than others. In some 
firms and sectors, new technologies and technology 
strategies were needed to meet new work and 
business realities. In other cases, firms’ pandemic 
technology strategies amounted to an acceleration 
of pre-COVID technology shifts already underway. 
For still other firms, sectors, and technologies, the 
pandemic had little to no effect.  

What changed, and what stayed the same, in 
Canada’s technology adoption story during the 
pandemic?  

Technologies for Remote Work

Driven by restrictions on mobility and proximity, the 
pandemic-era transition to remote work prompted 
many businesses to more rapidly embrace a wide 
variety of collaboration and communications 
software and services. In the first quarter of 2021, a 
quarter of surveyed businesses said that they were 
operating almost entirely remotely while others had 
partial remote work accommodations.39 

Yet, opportunities for remote work — and thus 
adoption of the technologies required to do so — 
varies across sectors and firm types. For those firms 
that have been able to offer remote work, a much-
discussed question is whether they will continue to 
do so after the pandemic or return to pre-pandemic 
arrangements — and thus to lower, pre-pandemic 
levels of demand for remote work technologies. 

In the third quarter of 2021, 28 percent of 
businesses anticipated offering remote work 
opportunities following the pandemic. Businesses in 
knowledge-intensive industries, however, anticipate 
adopting remote work to a much greater extent. 
More than half of businesses in information and 
cultural industries, as well as professional, scientific 
and technical services, anticipate offering remote 
work opportunities following the pandemic. 40
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Source: Statistics Canada (2021C)

Knowledge-Intensive Industries Anticipate Remote Work After the Pandemic 
(businesses that anticipate offering remote work options following the pandemic, Canada, third quarter 2021)
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Meanwhile, many businesses are eager to return 
to work on-site. In the fourth quarter of 2021, 
65 percent of Canadian businesses anticipated 
returning to work on-site over the next three months. 
A large proportion of businesses in industries 
reliant on manual labour and in-person interaction 
anticipate a transition to on-site work.

86 percent of businesses in agriculture, forestry, 
fishing and hunting as well as accomodation and 
food services anticipated returning to work on-site 
over the next three months in the fourth quarter of 
2021. 81 percent of businessed in retail trade and 
the construction sector also anticipate a return to 
on-site work.41 

Source: Statistics Canada (2021D)

Businesses in Many Industries Anticipate Working On-Site 
(remote work expectations over the next three months, Canada, fourth quarter 2021)
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As businesses have embraced remote work, and 
many anticipate this trend to continue following 
the pandemic, some also anticipate increasing 
their IT infrastructure to facilitate this transition. 
In the second quarter of 2021, seven percent of 
surveyed businesses said that it was very likely 
they would increase their IT infrastrucutre to 
support remote work. This rose to 15 percent of 
businesses in finance and insurance and 13 percent 
of businesses in wholesale trade, professional, 
scientific and technical services as well as health 
care and social assistance.42

However, a much lower proportion of businesses 
plan to increase their IT capacity to support 
remote work, than the proportion of businesses 
that have and plan to continue to offer remote 
work opportunities. This likely reflects the fact that 
existing services and collaboration platforms like 
Zoom, GoogleMeets, and MS Teams, are sufficiently 
meeting businesses needs without having to further 
invest in IT infrastructure. Generally speaking, 
this reflects the shift towards cloud services for 
Canadian businesses who adopt technology.
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Source: Statistics Canada (2021B)

As Industries Adopt Remote Work They Anticipate Increasing IT Infrastructure 
(businesses ‘very likely’ to increase IT infrastructure for teleworking, Canada, second quarter 2021)
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Online Sales and E-Commerce

Prior to the pandemic, retail e-commerce had been 
an increasingly important component of Canada’s 
overall digital economy. Physical distancing 
requirements and the closure of non-essential retail 
in March 2020 sparked a dramatic acceleration of 
e-commerce and the adoption of technologies and 
services required to support it. 

From February 2020 to May 2021 retail 
e-commerce sales in Canada increased by over $2 
billion reaching an all-time high of more than $4.1 
billion. Relative to May 2019, this represents an 
increase of 127 percent.43

Source: Statistics Canada (2021E)

Retail E-Commerce Sales Increased Due to Pandemic 
(seasonally adjusted retail e-commerce sales value, Canada, 2016-2021)
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In the first quarter of 2021, 17 percent of Canadian 
businesses reported adopting an online sales 
platform due to the pandemic. Firms in industries 
that have been historically technological laggards, 
in particular, retail trade, adopted online sales 
platforms and technologies to the greatest extent. 
Among firms in retail, 40 percent said they adopted 
technologies to adapt to physical distancing 
requirements and the need to sell and deliver 
goods to remote customers. 24 percent of Canadian 
retailers reported that it is either likely or very likely 
that they will increase their online sales capacity 
following the pandemic, suggesting many have 
experienced success using these tools and this 
trajectory might continue into the future.44

The pandemic also spurred a shift towards online 
sales and services in both wholesale trade and 
finance and insurance businesses. In the first quarter 
of 2021, 31 percent of businesses in wholesale trade 
and finance adopted an online sales platform due 
to the COVID-19 pandemic, and 21 and 19 percent 
of businesses in wholesale and finance, respectively 
stated that it is very likely they will increase their 
online sales capacity following the pandemic.45 This 
likely reflects a number of trends in the industry, 
including the growing importance of business-to-
business e-commerce for wholesale distributors; 
supply chain disruptions caused by COVID-19; and the 
general importance of various software technologies 
to track and improve sales and distribution.
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Source: Statistics Canada (2021A)

Retail Made the Online Sales Shift to the Greatest Extent
(proportion of businesses that adopted an online sales platform due to the pandemic, Canada, first quarter 2021)
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Source: Statistics Canada (2021A)

Online Sales Anticipated to Continue After the Pandemic
(‘very likely’ to increase online sales capacity once the pandemic is over, Canada, second quarter 2021)
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Other Pandemic Technology 
Adoption Trends

While it appears that the most growth in technology 
adoption due to COVID-19 related to online sales 
and remote work, a sizable proportion of businesses 
in more technologically advanced industries,  
also adopted other technology for a variety of 
purposes. Collaboration tools, cloud solutions, and 
security software were the other technologies most 
commonly adopted due to the pandemic. 

Although, the adoption of these technologies may 
still relate to online sales and/or remote work. 
A smaller proportion of firms indicated that they 
adopted software for purposes other than remote 
work or online sales, and automated certain tasks 
as a result of the pandemic. However, since most 
of the tech adoption outside of online sales and 
remote work is taking place in already advanced 
industries, the extent to which these trends 
represent a significant departure from existing 
technological trajectories is less clear.
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Source: Statistics Canada (2021A)

Collaboration, Cloud, and Security Software Most Popular During Pandemic
(technologies adopted due to COVID-19 pandemic, Canada, first quarter 2021)
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Canada’s Technology Trajectories

As we have seen, prior to the pandemic, technology 
adoption was sluggish among Canadian firms and 
driven largely by firms in key sectors. The drag on 
productivity and growth is clearly evident. However, 
over the two decades prior to the pandemic, 
there has been an uptick in the adoption of more 
intangible digital technologies, such as cloud 
computing. It is not clear that the intangible 
technology investments were compensating for 
lacklustre tangible investments, but it has been a 
positive sign.

The pandemic appears to have accelerated the 
cloud solutions trend while also prompting retail, 
professional services and other firms to adopt sales 
and collaboration platforms to adapt to mobility 
and proximity restrictions. Whatever reasons firms 
may have had for their weak technology adoption 
behaviour prior to the pandemic — reasons we 
explore in the next section — the game changed 
for many of them. Still, there is a puzzling mix of 
technology adoption leaders and laggards, both 
before and during the pandemic, that requires 
explanation. 
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Historically, Canadian firms have been technology adoption laggards. 
Some promising signs were emerging in the years leading up to the 
pandemic, and the pandemic itself prompted substantial investment in key 
technologies by firms in especially challenged sectors. But the Canadian 
economy as a whole has not yet shifted to a high-tech, high productivity 
equilibrium.  

How can we explain these various patterns? Why have so many Canadian 
firms been reluctant to adopt new technologies despite the benefits they 
can generate? What explains the rising adoption of cloud-based and 
intangible digital technologies and services among some firms and sectors 
prior to the pandemic? And what was it about the pandemic, exactly, that 
prompted some firms to adopt new technologies?  

3

Understanding 
Canada’s Technology 
Adoption 
Performance
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Firm-Centric Model of Technology 
Decision-Making

For most firms, generating revenue and profits is 
a central goal. It may not be a firm’s only goal, but 
pursuit of other goals usually requires sustainable 
revenues over the long-term as a foundation. This 
means that, in general, firms will select those 
business strategies that appear to be their best 
available options for generating revenues in a given 
context.

Adopting technologies is one possible business 
strategy, but not all firms pursue it. Why not? Firms 
tend to stick with their existing strategies — whatever 
they are — if they generate sufficient revenues. Only 
when a current strategy falters, or there appears to 
be substantial opportunity for revenue growth with 
another strategy, will they seriously consider a shift. 
Even then, a firm’s ability to adopt a new strategy 
depends on the resources it has available to make a 
shift and overcome any barriers along the way.

Put another way, understanding why firms adopt or 
fail to adopt technologies requires an understanding 
of their incentives and capabilities.

Incentives and Capabilities

An incentive is a reason or motive for doing 
something. The benefits that technologies promise 
to firms — including the potential for improved 
productivity, growth, and business resilience — 
constitute one set of incentives. But the promise of 
a benefit is often insufficient to change behaviour, 
especially when the status quo is good or good 
enough for a firm. 

Prior to the pandemic, many Canadian firms were 
able to maintain decent profits without pursuing 
innovation or technology adoption strategies. 

But contexts and incentive structures change. In 
retail, for example, manufacturers and wholesalers 
who sell goods to market-dominating mega-retailers 
are increasingly under pressure to adopt inventory 
management, supply chain tracking, and other 
technologies that help mega-retailers manage their 
supply chains. A firm might prefer its existing low-
tech strategy, but a big customer’s threat or nudge 
can provide sufficient, albeit unwanted, incentive 
to shift to a high- or higher-tech strategy. Similarly, 
firms with access to highly skilled but relatively 
inexpensive workers tend to prefer low-tech, 
labour-focused business strategies, but might be 
incentivized to shift to a high- or higher-tech strategy 
if labour costs rise and/or the supply of skills and 
talent they need tightens.46
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Even when firms face incentives to change business 
strategies, they must also have the capabilities 
to do so. This includes financial resources to 
purchase new technologies or technology service 
subscriptions; access to skills to implement, use, 
and maintain technologies; organizational and 
management cultures equipped to embrace and 
effectively use new technologies; and other factors. 
In some cases, firms with strong incentives to 
adopt technology-focused strategies may lack 
the capabilities to do so. This is especially true of 
smaller firms.

Putting these two parameters together, we can 
begin to understand firms’ decision-making about 
technologies and technology strategies by examining 
the specific sets of incentives they face and 
capabilities they have. And, critically, by examining 
how their incentives and capabilities change over 
time and in different contexts.

Simplified Model of Tech Adoption Decision-Making

Capabilities
(e.g., financial resources, technical skills, man-
agement skills, organizational culture)
Low High

Incentives
(e.g., productivity, competitiveness, 
customer requirements)

Weak Low 
Tech Adoption

Low/Moderate 
Tech Adoption

Strong Low/Moderate 
Tech Adoption

High 
Tech Adoption
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Understanding Pre-Pandemic 
Technology Trends

How does the model help us understand Canadian 
firms’ pre-pandemic strategies? Two patterns 
require explanation: on the one hand, Canadian 
firms have been laggards on tangible technology 
investment — such as software, hardware, robotics 
and other physical technologies. On the other hand, 
some firms in some sectors were contributing to a 
gradual, but significant, rise in intangible technology 
investments — such as cloud computing and 
digital services. 

Lagging tangible technology investment is likely 
a result of Canadian firms having insufficient 
incentives and high barriers to change. Surveys of 
Canadian firms reveal weak incentives to adopt or 
use advanced technologies, with many firms saying 
that investment is “not necessary for continued 
operations” (29 percent) or that they were “not 
convinced of the economic benefit” (16 percent) of 
candidate technologies. Firms also point to barriers 
to technological change, including the “high cost” of 
technologies (14 percent), difficulty integrating new 
technologies into existing systems (10 percent), and 
lack of technical skills (8 percent). 47
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Source: Statistics Canada (2019B)

Canadian Businesses Have Weak Incentives to Adopt Technology
(reasons for not adopting or using advanced technologies, Canada, 2019)

41

Capability barrier Incentive barrier



Other data align with this explanation. Notably, 
Canadian firms’ profitability has been rising over 
the past two decades, arguably reducing incentives 
to adopt new, high-tech adoption strategies. As 
Nicholson notes, “the pre-tax operating profit of all 
incorporated businesses grew at an average rate 
of 6.1 percent between 1997 and 2017” while “the 
average effective business tax rate declined...from 
36 percent of taxable income in 2000 to 24 
percent in 2014 before increasing slightly to 25 
percent in 2016.” 48 

Taken together, these trends result in average annual 
growth of after-tax profits of 7.6 percent over the 
period.49 Profits as a share of GDP rose from an 
average of 8 percent in 1989 to an average of 17.1 
percent by 2019, and since 2000 have exceeded 
that of the U.S. both before and after tax.50 Given 
those trends, it is easy to see why business leaders 
might stick with existing low-tech strategies rather 
than shifting to an alternative. 

Source: Statistics Canada. 2021f. (Tables 33-10-0008-01, 36-10-0104-01)

Corporate Profits on the Rise in Canada
(net profit as a proportion of GDP, quarterly, 1988-2019)
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With profitability relatively high, the incentives to 
change might be weak, but they are not entirely non-
existent. Technologies are an important component 
of profitable business strategies. The problem is 
that firms also require resources and skills — i.e., 
capabilities — to purchase and implement new 
technologies. Intangible technologies and digital 
services are effectively serving as solutions to some 
financial and skills constraints faced by firms. A firm 
that wants to integrate new computing and data 
analytics technologies into its operations might balk 
at the cost of tangible hardware and software. And 
many firms have difficulty developing, or identifying 
and hiring, highly skilled tech talent to implement, 
use and maintain these technologies at wages and 
costs they can manage. 

Cloud-based subscription software, analytics and 
storage, combined with on-demand virtual support, 
substantially reduce the cost and skills challenges 
technology-seeking firms have faced.     

It seems, then, that pre-pandemic technology 
investment trends in Canada can be understood 
as a mix of insufficient incentives to change among 
some firms and sectors, and limited capabilities 
among other firms and sectors who would like, but 
lack the resources, to change. What happened 
during the pandemic?      

Understanding Pandemic 
Technology Trends

A focus on incentives and capabilities offers a good 
way to understand what changed among whom and 
why during the pandemic. As we note above, two 
major trends characterized technology investment 
among Canadian firms during the pandemic — 
a rapid shift to online sales and collaboration 
platforms among firms in threatened sectors, and 
an acceleration of investment in intangible digital 
technologies among other firms.

The shift to online sales and collaboration platforms 
was driven by a new constellation of incentives 
and business imperatives. Prior to the pandemic 
in-person retail and work were the norm, albeit 
with some exceptions, but mobility and proximity 
restrictions fundamentally upset the norm. Retail 
firms realized that they had to find ways to reach 
customers virtually or go out of business. Similarly, 
non-retail firms that depend on the efforts of people 
to provide services, collaborate, and interact with 
clients and colleagues to generate value had to 
adopt virtual platforms to enable those interactions. 
In some ways, the non-retail problem was a unique 
kind of labour shortage — people were theoretically 
available to work, but only if organizations could find 
practical ways to enable remote work.  
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But the story is not merely one of radically altered 
incentives. It is also about changes in capabilities. 
While the incentives to change were intense, 
many firms still lacked the financial resources and 
expertise to make necessary changes during the 
pandemic. Enter technologies and programs that 
effectively, though somewhat indirectly, addressed 
the financial and expertise barriers. 

Ready-Made Platforms. As is now well-known, 
remote work was enabled not by firms investing 
in tangible technologies and or building their own 
custom collaboration solutions, but instead by 
using one of a range of off-the-shelf platforms, 
such as Google Meets, Microsoft Teams, or Zoom. 
For the cost of a subscription — or even free-to-
use in some cases — organizations could access 
and use collaboration platforms simply by pointing 
their web browsers in the right direction. Similarly, 
e-commerce for many retail businesses — especially 
small and medium firms — did not involve building 
their own websites and order-taking platforms. 
Rather, firms could simply use existing online retail 
templates and services provided by solutions-
oriented firms like Shopify along with financial 
support from government programs like Ontario’s 
Digital Main Street.51      

Skills as a Service. The pandemic also witnesses 
the emergence of solutions or work-arounds to the 
problem of technical skills and expertise. Whereas 
the problem of finding and hiring people with the 
skills to implement and maintain technologies has 
challenged firms for decades — especially smaller 
firms with limited resources — the rise of ready-
made platform solutions for e-commerce and 
remote work both reduced some of the need for in-
house expertise and increased access to expertise 
as an on-demand service provided by the platform 
firms themselves.   

Simply put, the pandemic generated unavoidable 
incentives to change in some sectors, while 
entrepreneurial firms and policy-makers managed to 
develop and diffuse technologies and programs that 
addressed some of the most persistent barriers to 
technology adoption — resources and skills.  
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What does the future hold for technology adoption in Canada? 
Pre-pandemic trends were a mixed bag of lagging tangible technology 
investments and slowly increasing intangible technology investments. 
The pandemic sparked radical shifts among firms in especially 
threatened sectors like retail and professional services and 
revealed more intangible-like solutions to persistent technology 
adoption barriers. 

Are stronger pandemic-era technology trajectories here to stay? Are 
Canadian firms moving to a new and lasting high-technology adoption 
equilibrium? Or should we expect a return to lacklustre pre-pandemic 
baselines and behaviour when the crisis is finally behind us? While it is 
foolhardy to speculate on exactly what might come next, some broader 
trends and developments — and how business leaders and policy-
makers respond to them — will provide clues.  

5

What’s Next for 
Technology Diffusion
in Canada?

“The pandemic 
sparked radical 
shifts among 

firms in especially 
threatened sectors 

like retail and 
professional services 

and revealed 
more intangible-

like solutions 
to persistent 

technology adoption 
barriers. ”
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Demonstration Effect 

The technology-adoption behaviour of Canadian 
organizations during the pandemic demonstrated 
that many have the ability, when pushed, to 
effectively integrate new technologies into their 
operations and achieve the kinds of benefits 
they had not previously sought. What is unclear 
is whether this experience will leave a lasting 
impression — a lasting demonstration effect — that 
will drive these and other firms to a higher, more 
competitive, technology equilibrium.

Some evidence suggests that attitudes and 
conditions may be changing. Incentives to adopt 
new technology during the pandemic were strong. 
Those incentives may recede as shoppers return 
to physical stores and employees return to offices, 
but businesses that adopted new technologies now 
have the option to continue rather than roll back the 
clock. Retailers can welcome shoppers back to their 
stores while also marketing, selling, and delivering 
products through the online platforms they adopted 
during lockdowns. Firms in knowledge-intensive 
sectors will see many of their employees return to 
their offices, but they now know that, at least for 
certain kinds of activities, they can access new and 
different kinds of talent and expertise using remote 
work technologies.  

When polled in late 2021, 91 percent of a sample of 
500 Canadian firms that adopted new technologies 
during the pandemic said that the tools will continue 
to be “critical to our success” in the future.52 

This points to the possibility of a new technology 
equilibrium emerging in certain sectors.

Increasing Pressure on Labour-Based 
Business Strategies

The end of mobility and proximity restrictions will 
eliminate a range of labour and skills challenges 
that many employers have faced over the past two 
years. In that case, some firms will look to return to 
the labour- rather than technology-focused business 
strategies that served them well in the two decades 
leading up to the pandemic. But the labour market 
is likely to be different for other reasons, making 
the path back to labour-intensive, low-technology 
strategies difficult to navigate. 

While some pundits and business leaders worry 
about a “Great Resignation” — i.e., a mass exodus 
of people from the labour market because they no 
longer like the wages and terms of employment 
offered to them — there is little evidence to suggest 
that such a phenomenon is occurring in Canada. 

But Canada’s labour market might be tightening 
for other reasons — including population aging53 
and an exodus of some high-skilled workers from 
regions where housing has become unaffordable.54 
While policy-makers and business stakeholders will 
look to immigration to ease tightening labour and 
skills markets, aging and increasing housing costs 
will persist and, with them, incentives to consider 
technology-focused business strategies.
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Technical Skills

If tightening labour markets incentivize firms 
to consider more technology-focused business 
strategies, the availability of technical expertise 
could put a damper on plans. As we have seen, 
firms that want to adopt new technologies often 
report skills barriers, including the technical skills 
to implement and maintain new technologies, as 
well as digital literacy among employees to use new 
technologies effectively. Certain kinds of technology 
services and government programs have eased 
these pressures. And the rise of intangible digital 
technologies and accompanying expertise-on-
demand services have allowed firms to steer around 
some skills deficits.

But for other more tangible kinds of technologies 
and those requiring more intensive, on-site 
support — such as clean technologies, advanced 
manufacturing, and agri-tech — access to technical 
skills may continue to be a challenge. As noted 
above, immigration strategies can help to ease 
these kinds of barriers, but housing affordability and 
the global competition for highly-skilled tech talent 
may exacerbate the technical skills challenge. As the 
Information and Communications Technology Council 
notes in its Digital Talent Outlook, Canada will be 
looking to fill an additional 250,000 technology-
focused jobs over the next 3 to 4 years.55 If we want 
more Canadian firms on productivity-enhancing 
technology-focused trajectories, we will need robust, 
longer-term solutions to technical skills needs.

Digital Infrastructure and Security

Will Canadian firms have access to the digital 
infrastructure they need to enable and support more 
technology-focused strategies adoption? And will 
we have cybersecurity technologies, policies and 
behaviours to support safe and effective technology 
use?

Firms’ ability to adopt and use technologies 
depends on access to fast and reliable broadband 
infrastructure. As we have noted, businesses and 
employees in cities and surrounding areas have 
good access to digital infrastructure, but firms 
and people in many rural and remote locations 
continue to deal with poor access and performance, 
leaving them on the sidelines in technology-
focused strategies. While 84 percent of Canadian 
households overall have access to the minimum 
speed targets set by Canada’s Connectivity Strategy, 
only 37 percent in rural areas and 28 percent on 
First Nations reserves have the same — and 1 
in 10 households overall lack internet access at 
any speed.56 Technology contributes to business 
resilience, but opportunities to adopt and use them 
effectively are unevenly distributed.
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Developments in cybersecurity and digital literacy 
will also play an important role in the diffusion 
and use of digital technologies. As more firms 
adopt digital technologies, more will be exposed 
to a range of digital risks. How well they and other 
stakeholders prepare for and manage those risks 
— and the extent to which high-profile and/or 
high-impact breaches undermine trust — will affect 
digital technology adoption trajectories. Data from 
the Canada Survey on Business Conditions reveals 
that the proportion of firms making investments 
in software security tools (25 percent) lags the 
proportion making any kind of digital technology 
investment (46 percent) — which suggests a gap in 
cybersecurity readiness.57 

Additionally, there are gaps in digital literacy and 
cybersecurity knowledge among those who use 
digital technologies. For example, while 70 to 80 
percent of Canadian youth say they have been 
taught how to assess the accuracy and reliability 
of online information, less than 2 in 5 (38 percent) 
say they have been taught how to detect phishing 
or spam emails — another indicator of limited 
cybersecurity readiness.58 Canada has developed 
a National Cyber Security Strategy  — and there are 
many programs designed to improve digital literacy 
among youth — but potentially disruptive gaps 
remain. 
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Towards a High Technology 
Adoption Equilibrium

Canada’s pre-pandemic technology adoption 
trajectory was mixed, but largely underwhelming. 
On tangible technology investments, Canadian 
firms have a long track-record of low and declining 
investment. On the more intangible kinds of 
technologies emerging in the digital age, Canadian 
firms have gradually increased investment, but 
Canada remains a technological laggard. These 
trends are largely a function of weak incentives  
especially firms’ ability to maintain relatively high 
profits through low-technology business strategies 
— and limited capabilities — including financing and 
technical skills.

The pandemic shifted the incentive structure, with 
firms in retail, professional services, and other 
sectors turning to technology to maintain sales and 
operations in the face of mobility and proximity 
restrictions. At the same time, improvements to 
technology adoption capabilities came in the form of 
government support, assistance programs launched 
by large tech-making firms, and the development 
of technologies themselves that are cheaper to 
acquire and accompanied by on-demand technical 
expertise. Driven by necessity, firms in threatened 
sectors showed that a higher technology adoption 
trajectory is possible.

What remains to be seen is whether the current 
trajectory will usher in a high-tech equilibrium 
in place of Canada’s pre-pandemic low-tech 
equilibrium. Firms must face the right set of 
incentives to change. 

When revenues and profits can be maintained with 
low-tech, labour-intensive business strategies, 
Canadian firms will maintain the status quo — even 
where there are additional benefits to be gained 
and programs to support their efforts. Whether the 
status quo can be maintained in the face of labour 
market tightening is unclear. And there are enough 
other variables in play to make prediction difficult 
— including, how long the pandemic demonstration 
effect will persist; the extent to which wage and 
immigration policies will be used to ease labour 
tightness; access to technical skills; and progress 
on digital infrastructure and cybersecurity assets. 

Policy-makers will play a central role both on the 
capabilities side, where they tend to be more 
comfortable, and on the incentives side. If we 
want to nudge Canada out of its low technology 
equilibrium and generate productivity, growth, 
business resilience and other benefits, we will need 
policy-makers to be mindful of how policies and 
programs affect the incentive structure for firms. 
The longer Canada enables firms to pursue low-tech 
business strategies to achieve short- to medium-
term profits, the more we risk having companies 
overwhelmed by competition in a global, digital age.   
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