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Motivation

• Emerging digital general-purpose technologies (GPT) have potential to 

drive productivity and living standards

• Significant uncertainty around timing of these benefits

– GPT require complementary investments, re-shaping of production processes 

• E.g. Agrawal, Gans and Goldfarb (2023); Brynjolfsson, Rock and Syverson (2019)



Motivation

• Mirrored in empirical findings to date

– While evidence of task-level improvements, evidence of firm-level 

profitability/productivity more mixed

• Babina et al (2024) increased profitably

• McElheran et al (2025) negative or nil effects 

• More evidence of gains when adoption accompanied by other 

investments

– Calvino and Fontanelli (2026): internally developed tools

– Brynjolfsson, Jin and McElheran (2021): IT investment



Motivation

• To know how quickly benefits will accrue, need to understand what 

determines profitability of adoption 

• Limited evidence on the role of Board/management skills

– Key driver of innovation, absorbative capacity and productivity

– Key in decisions around implementation, restructuring process and 

complementary investment



Our paper

• Fill gap in the literature examining role of management/Board skills in 

profitable adoption.

• Combine firm annual reports, Board information, and hiring data to 

provide a complete picture

• Australia is an interesting case study

– Technology adopter

– ‘Middle of the pack’ management capabilities



Outline

• Data

• Methodology

• Results

• Policy implications



Data



Adoption data

• We use annual reports and earnings calls of Australian listed firms to 2022
– Good panel data

– Broad indicator of adoption

– Easy to link to firm information

– Downside is biased towards larger firms

• Extract mentions of Cloud Computing and AI/ML

– Using word list from Bloom et al (2021)

• We focus on cloud and AI/ML together as important emerging digital, and 
often strong overlap 

– 70 per cent of AI/ML capabilities embedded in cloud-software (Loukas 2018)



Adoption data

• Cannot say for sure: mentions = adoption

• Filters/robustness :

– Removed pages with biographies of board members

– Required at least 2 mentions

– Robust to using only reports

– Spot checked a sample of 10 reports each year: no false positive



Table 1: Descriptive Statistics of Firm Characteristics 

By whether a firm adopted GPT in 2022, median 

 Adopters in 2022 Firms yet to adopt in 2022 

Return on assets (%) 0.8 –3.9 

Revenue ($m) 108.3 1.6 

Assets ($m) 413.9 42.9 

Cash ratio (%) 0.1 4.2 

Debt ($m) 54.0 0.7 

Gearing ratio 0.4 0.1 

Number of observations 70 928 

Notes: Firms in the IT sector are excluded, as are firms that have adopted prior to 2022.  Return on assets is measured as 

EBITDA/assets*100, cash ratio is measured as cash/assets*100 and gearing ratio is measured as debt/equity*100. 

Sources: Authors’ calculations; Morningstar; Refinitiv. 

 



Board characteristic data

• Information and biographies on the past and present Board 

members as of March 2023:

– Age and gender; 

– whether they have a Master of Business Administration degree; 

– whether their study was in a STEM-related field; 

– whether they have served on the Board or as a ‘key professional’ previously in the 

IT industry; 

– whether they have experience with GPT



Table 2: Descriptive Statistics of whether at Least One Member of the Board of 

Directors have a Particular Characteristic 

By whether a firm adopted in 2022 

 Adopters in 2022 Firms yet to adopt in 2022 

Female (%) 49 36 

STEM degree (%) 39 28 

MBA degree (%) 42 25 

Experience with GPT (%) 25 10 

Experience in IT industry (%) 9 2 

Age (average, years) 60 60 

Number of observations 67 787 

Notes: Based on March 2023 snapshot of Board members. Firms in the IT sector are excluded, as are firms that have adopted prior 

to 2022. The number of observations that have information about age of Board members is smaller (41 adopters and 423 non-

adopters). 

Sources: Authors’ calculations; Morningstar; Refinitiv; S&P Capital IQ. 

 



Hiring data

• Burning Glass job ad data

– Identify ads referring to same key works (Bahar and Lane 2022)

• Match to our database using ASX Tickers and company names, along 

with fuzzy matching. 



Table 5: Relationship between Hiring Skilled Workers and Technology Adoption 

Linear probability regression of ever advertised for GPT skills on ever adopted 

 With no controls With industry controls With industry and size controls 

Adopt 0.372*** 

(0.079) 

0.397*** 

(0.083) 

0.162** 

(0.070)  

Number of observations 215 215 215 

Notes: Excludes firms in the IT industry. Only includes firms that have job ads captured in the Bahar and Lane (2022) sample. *, **,  

*** indicate significance at the 10, 5 and 1 per cent level, respectively. Standard errors are shown in parentheses and are 

clustered at the industry level. Size control accounts for firm’s largest ever (log) assets. 

Sources: Authors’ calculations; Bahar and Lane (2022) using Lightcast data; Morningstar; Refinitiv.  

 



Effects of adoption



Effects of adoption - specification

• Panel event study approach

• Estimate the impact of “adoption event”

– Adoption event: when technologies were first mentioned.

• Specification:

𝑦𝑖𝑡 = 𝛼 + ෍

2≤𝑗≤𝐽

𝛽𝑗 𝐿𝑎𝑔 𝑗 𝑖𝑡 + ෍

1≤𝑘≤𝐾

𝛽𝑘 𝐿𝑒𝑎𝑑 𝑘 𝑖𝑡 + 𝜇𝑖 + 𝑋𝑖𝑡
′ Γ + 𝜖𝑖𝑡

Where: 

𝐿𝑎𝑔 𝐽 𝑖𝑡 = 1 𝑡 ≤ 𝐴𝑑𝑜𝑝𝑡𝑖 − 𝐽  

𝐿𝑎𝑔 𝑗 𝑖𝑡 = 1 𝑡 = 𝐴𝑑𝑜𝑝𝑡𝑖 − 𝑗  for 𝑗 ∈ {1, … , 𝐽}

𝐿𝑒𝑎𝑑 𝐾 𝑖𝑡 = 1 𝑡 ≥ 𝐴𝑑𝑜𝑝𝑡𝑖 + 𝐾

𝐿𝑒𝑎𝑑 𝑘 𝑖𝑡 = 1 𝑡 = 𝐴𝑑𝑜𝑝𝑡𝑖 + 𝑘  for 𝑘 ∈ {1, … , 𝐾}



Effects of adoption - identification

• Is the effect causal, or reflecting other factors?

– Assess pre-trends

• Should still be thought of as correlations, rather than as strictly causal. 

– Firms are selecting into adoption (treatment).

• Implement Woolridge (2026) staggered treatment estimator







Effects of adoption – complementary investment

• What explains this difference?

• Are firms with relevant Board skill more likely to make supporting 

investments and changes?

• Assess looking at hiring around adoptions

• Signal that boarder changes are being made





Conclusion
• Board skills and experience seem important in profitable adoption 

of digital GPT

– Appears to coincide with complementary investments

• Speed of economic gains may be determined by availability of 

these skills

• While focus is on earlier versions of tech, key insight likely still 

applies

– As scope and scale of tech broadens, management role becomes 

even more important



Spares



Related literature

• Affect of adoption on profitability/productivity
– Babina et al (2024): US large firms that invest in AI experience strong growth in sales and market valuations, 

– Zheng et al (2023) and Jin and Bai (2022): profitability rises following adoption of cloud technologies in the US.

– Destefano, Kneller and Timmis (2025): Cloud adoption mainly leads to gains for young firms 

• Conditions for profitable adoption
– McElheran et al (2025): adoption lowers profits in the short run in the US, particularly for older businesses and 

those that take certain management practices. 

– Calvino and Fontanelli (2026): adoption is only associated with higher productivity for firms that are developing 
their own AI solutions

– Brynjolfsson et al (2021): adopting predictive technologies only raises revenue for those firms who make 
investments in IT capital, educated workers, or have well designed workplaces.

• Adoption and management skills
– Nicoletti, von Rueden and Andrews (2020): adoption is lower in countries and industries in Europe where 

managerial is lower

– Alekseeva et al (2020): firms that post advertisements for managers are more likely to see firm growth and 
investment

– McElheran et al (2024): AI use was more prevalent amongst more educated owners in the US. 



Adoption data

• Hard to measure adoption:

o Surveys

o Patents

o Websites

o Hiring data





Spares



Data overview



Robustness

• Findings are robust to:

– Removing COVID period

– Removing mining firms

– Grouping pre- and post-periods

– Adjusting profitability for depreciation/capex

– Spiting by firm size









Table C1: Determinants of Adoption – Firm Balance Sheet Metrics

Estimates from linear probability regression of adoption on firm characteristics
Assets (log) Return on assets Positive 

cash flow

Cash ratio Labour share of 

expenses

Age

0.012***

(0.001)

–0.012

(0.009)

0.018***

(0.007)

0.018*

(0.010)

0.013**

(0.006)

–0.016

(0.017)

Notes: Firms in the IT sector are excluded, as are firms that have adopted previously. There are approximately 5,300 observations. 

Includes controls for industry*time effects. *, **, *** indicate significance at the 10, 5 and 1 per cent level, respectively. 

Standard errors are shown in parentheses and are clustered at the firm level. Return on assets is measured as 

EBITDA/assets*100 and cash ratio is measured as cash/assets*100.

Sources: Authors’ calculations; Morningstar; Refinitiv.



Table C4: Determinants of Adoption – Board of Directors’ Characteristics 

Estimates from linear probability regression of whether a firm has adopted by 2022 on whether 

Board has a member with a particular characteristic 

 Without size control With size control 

Female 0.076** 

(0.026) 

0.004 

(0.023) 

STEM degree 0.014 

(0.040) 

–0.005 

(0.034) 

MBA degree 0.044 

(0.030) 

0.001 

(0.030) 

Experience in IT industry 0.250** 

(0.091) 

0.316*** 

(0.076) 

Experience with GPT 0.113** 

(0.042) 

0.086** 

(0.043) 

Number of observations 1,251 1,249 

Notes: Excludes firms in the IT industry. Adoption metric is whether a firm has adopted by 2022. All regressions control for 

industry*time effects. All explanatory variables are dummies indicating whether the firm has any Board member (as of 

March 2023) with the relevant characteristic. *, **, *** indicate significance at the 10, 5 and 1 per cent level, respectively. 

Standard errors are shown in parentheses and are clustered at the industry level.  

Sources: Authors’ calculations; Morningstar; Refinitiv; S&P Capital IQ. 
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