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Motivating Evidence (1/3)
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Note: Incidence of innovation is measured by the share of firms that reported innovation by usage or 

planned usage of AI technologies.

Source: Authors' calculation, Survey of Advanced Technology (SAT) 2022.

Figure 1 Firms that adopt AI technologies are notably more 

likely to innovate

Share of firms that reported innovation by usage or planned usage of AI technologies 

(percent)

• AI is among the fastest growing technology 
adopted (SAT 2022)

• Of them, 77% also reported to start using it 
in the last three years

• AI adopters – using and planning to – are 
significantly more innovative than non-
adopters 

• Incidence of innovation among AI users is 
about twice that of non-users, and nearly 
thrice in product innovation

• AI adoption is also more likely alongside the 
adoption of other advanced technologies 

• More than 70% of heavy adopters – firms 
integrating more than three tech domains –
reported innovation, in contrast to 20% of 
non-adopters
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Motivating Evidence (2/3)

• Canadian businesses have middling, or low adoption 
rates, but AI may present an exception 

• AI adoption among Canadian businesses is ~6% in 
2023 – growing from 3% in 2021 (SDTIU 2022; SAT 
2022; SIBS 2022; CSBC 2024) 

• While comparable to the U.S. adoption rate of 4-5% in 
2023 (Bonney et al. 2024) albeit low other digital 
adoption across OECD countries like cloud computing, 
internet of things, and big data analytics (OECD-ICT 
Access and Usage by Businesses 2021)

• Predominantly in service-providing industries – far more 
than that of the goods sectors – likely reflecting 
industrial skills composition as high-skilled industries 
tend to adopt AI at a higher rate

• Large and small innovative firms predominate early 
adoptions of AI

• 92% of large AI adopters and 69% of small AI adopters 
are firms with innovative activities
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Source: Authors’ calculation. Labour Force Survey (Public Use Microdata File) and the Canadian 

Survey of Business Conditions (CSBC) 2024 Q2.

Figure 2 AI adoption is positively linked to skills

Correlation between %businesses reporting using AI and %employee with a university 

qualification
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• Gains from AI are uneven, with the most gains expected in 

• Service sectors like travel, transport and logistics, ICT and finance (McKinsey Global Institute 2018)

• Larger firms, as well as productivity leaders in their respective sectors, with intensive AI skills and significant 
digital assets (Brynjolfsson et al. 2023; Calvino and Fontanelli 2023; Filippucci et al. 2024)

• Tech centres and urban/research centres (Conference Board of Canada 2024)

• The impact of AI on innovation and skills is mixed

• Accelerate scientific discovery and product innovation (Mullainathan and Rambachan 2024; Toner-Rodgers 
2024)

• Level up productivity by reducing differentials between the skilled and the less-skilled (Noy and Zhang 2023; 
Peng et al. 2023; Brynjolfsson et al. 2023)

• Bring on new risks (Dell'Acqua et al. 2023) and undermine expertise (Fugener et al. 2021; Agarwal et al. 2023; 
Hui et al. 2023)

• Productivity gain varies widely and can take decades to realize and requires complementary 
capacities

• Canada: No conclusive evidence of AI adoption and short-run productivity gains (Dais 2025), but potentially 
reaching a 0.6% annual increase in TFP (Filippucci et al. 2024) and a 1.1% annual LP growth over the next 
decade (OECD 2025)

• United States: AI is negatively linked to manufacturing performance in the short run while improving over time 
and among early adopters (Brynjolfsson et al. 2025), and +0.55–0.71% increase in total factor productivity 
over the next 10 years (Acemoglu 2025) 

• Translating AI potential into long-term benefit growth also hinges upon considerable digital investment and 
skills (Brynjolfsson et al. 2021; Dernis et al. 2023; Calvino and Fontanelli 2024; Gu 2024) 

Motivating Evidence (3/3)
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1. What types of firms, in terms of business characteristics, 
are more likely to adopt AI?

2. What is the impact of AI adoption on productivity and its 
growth, in the short and longer run?

3. What potential mechanisms through which AI has 
contributed to productivity growth?

Research Questions
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• Empirical Framework

• Data

• Empirical Results

• Concluding Remarks

Overview
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• Probit regression: (1)-Firm Characteristics of AI adopters

• IV estimation: (2)-AI’s Impact on Productivity

𝑦𝑗 = 𝛼1 + 𝛽𝑎𝑖𝑗 + σ𝑖=1
𝐾 𝛾𝑖𝑥𝑖𝑗 + 𝑢𝑗 , where 𝑎𝑖𝑗 = 𝛼2 + 𝛿𝑧𝑗 + σ𝑖=1

𝐾 𝜙𝑖𝑥𝑖𝑗 + 𝑒𝑗

• 𝑦𝑗 is 𝑙𝑜𝑔( 𝑙𝑝) or 𝛥 𝑙𝑜𝑔( 𝑙𝑝); 𝑎𝑖𝑗 denotes AI adoption by firm (1/0); instrument  𝑧𝑗 is 
𝑖𝑐𝑡𝑠ℎ𝑎𝑟𝑒; and σ𝑖=1

𝐾 𝑥𝑖𝑗 is a set of firm-level controls

• Pooled cross-sectional data (3 years) with sampling weights and 2011 ICT 
occupations share at 4-digit NAICS as an instrument

• No reversed causality before AI adoption taking place

• Highly correlated with AI adoption (Fontanelli et al. 2024)

• Unlikely related to firm-level productivity after 2019

Empirical Framework (1/2)
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• Diff-in-diff estimation with IV: (2)-AI’s Impact on Productivity

𝑦𝑗𝑡 = 𝛼2 + 𝛽𝑑𝑖𝑑𝑗𝑡 + σ𝑖=1
𝑁 𝜛𝑖𝑥𝑖𝑗𝑡 + 𝜀𝑗𝑡,  where 𝑑𝑖𝑑𝑗𝑡 = 𝛼3 + 𝜋𝜃𝑗𝑡 + σ𝑖=1

𝑁 𝜈𝑖𝑥𝑖𝑗𝑡 + 𝜈𝑗𝑡

• 𝑑𝑖𝑑𝑗 is the diff-in-diff indicator = 𝑡𝑟𝑒𝑎𝑡 ∗ 𝑝𝑜𝑠𝑡 where 𝑡𝑟𝑒𝑎𝑡 = 1 if 𝑎𝑖𝑗
2019 = 0 and 𝑎𝑖𝑗

2021 = 1; and 0 if  

𝑎𝑖𝑗
2019 = 0 and 𝑎𝑖𝑗

2021 = 0; 𝑝𝑜𝑠𝑡 = (𝑦𝑒𝑎𝑟 ≥ 2021)

• Instrument, 𝜃𝑗𝑡 = 𝑖𝑐𝑡𝑠ℎ𝑎𝑟𝑒 ∗ 𝑝𝑜𝑠𝑡, where 2011 ICT occupations share by 4-digit NAICS industry

• Panel structure without weights

Empirical Framework (2/2)

AI: no AI: no

AI: no AI: yes

Control
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2016 20232019 2021

Figure 3: Difference-in-Difference Design

Source: Authors’ illustration based on Survey of Digital Technology and Internet Use (SDTIU) 2019, 2021, and 2023.
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Linked business microdata using SDTIU & NALMF

• AI adoption: Survey of Digital Technology and Internet Use (SDTIU), 2019, 2021, 
and 2023

• AI adopter, by type / purpose / obstacles

• Complementary/substituting capacities: Cloud computing, big data analytics, 
advanced robotics, ICT specialists/training

• Business characteristics and performances: National Account Longitudinal 
Microdata File (NALMF), 2011-2023

• Characteristics: size, age, industry

• Performances: labour productivity and growth, capital intensity, R&D, foreign 
ownership, internaitonalisation

Data (1/2)
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Survey questions 
includes

• AI (ICT) use 

• Type of use

• Purpose of use

• Reasons not to use

Data (2/2)
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• Service-providing sectors 
more likely to adopt AI than 
goods-producing sectors

• Top adopters include [51] info 
and cultural, [54] prof., sci. 
and tech services

• AI adoption generally 
increases over time

• Exceptions include [21-23] 
mining, oil/gas extractions, 
and utilities

Empirical Results #1

Summary Statistics (1/4)
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Figure 4a. AI Adoption by Industry
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Source: Survey of Digital Technology and Internet Use (SDTIU).
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• Larger firms are consistently 
top adopters of AI

• AI adoption increases over 
time, regardless of firm size

• Yet small firms experience 
accelerated growth in 
adoption, compared with a 
slowdown among medium and 
large firms

Empirical Results #1

Summary Statistics (2/4)
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Figure 4b. AI Adoption by Firm Size
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Source: Survey of Digital Technology and Internet Use (SDTIU).
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• Younger firms are more likely 
than older firms to adopt AI

• AI adoption increases over 
time, regardless of firm age

• Firms aged 5- yrs or 21+ yrs 
experience accelerated 
growth in adoption, compared 
with a slowdown among firms 
aged 6-20 yrs

Empirical Results #1

Summary Statistics (3/4)
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Figure 4c. AI Adoption by Age
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Source: Survey of Digital Technology and Internet Use (SDTIU).
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AI-adopting firms are 

• Persistently more 
productive, with better-
paying jobs

• More likely to be foreign 
owned, exporters, and most 
distinctively, importers

• Larger but younger 

• Considerably more likely to 
have complementary 
capacities

Empirical Results #1

Summary Stats (4/4)
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Probit regressions show that 

Adopters in any of the 3 surveyed years

• Non-exporters

• With complementary capacity

• Service industries 

Adopters in a minimum of 2 out of the 3 
surveyed years

• With complementary capacity in data

• Non-information/cultural industries

Empirical Results #2

Which firms adopt?
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Empirical Results #2

LP impact?

• AI’s impact on labour 
productivity is limited in the 
short run

• Increase contemp. productivity 
level, yet

• No sig. impact on annual 
productivity growth  

• Little impact on labour 
productivity in the medium 
term of 2 to 3 years
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• Previous results hold

• No sig. bearing on
productivity level (and
neg.)

• Pos. but insig. on one-
year growth

Empirical Results #2a

Robustness Check
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• Uneven productivity gains 
from AI adoption, benefiting
most among

• Large firms (250+ emp)

• Younger firms (10yo or
younger)

• Productivity: level and one-
year growth

• Goods producing sectors
(e.g., manu., mining, oil/gas) 
and young firms for 2-year 
LP growth

Empirical Results #3

Het. Impact
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• AI adoption is not uniform

• More prevalent among firms in the service industries like information and cultural, and 
professional services

• Non-linear with firm size (U-shape) and age (inverted-U)

• Complemented by other advanced technologies, such as big data analytics

• AI adoption can boost labor productivity (LP) but its impact on LP growth 
remains limited in the short- and medium-term

• Uniform impact, most pronounced among large and younger firms, and in the goods sector

• Possible explanations 

• At an early stage, the potential of AI may require additional data to test a J-curve hypothesis

• Translating AI’s potential into economic gains may also require simultaneous organizational 
change, from business process, complementary technologies and skills

• The COVID-19 pandemic may have confounded the observed effects on productivity growth

Concluding Remarks



Questions?
Comments?
Suggestions?
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