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Research Questions

• How does firm digitalization affect the demand for corporate 
accountants and their digital skills?
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Research Questions

• How does firm digitalization affect the demand for corporate 
accountants and their digital skills?

• Do digitalization and accountants’ digital skills jointly affect 
financial reporting quality?
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Motivation – Large Investments in Digitalization

• Worldwide investments in digital technologies projected to be 
over US$4.5 trillion in 2022 (Gartner 2021)

• No consensus how digital investments -> economic gains
- Increase firms’ growth opportunities and productivity 

(Brynjolfsson et al. 2018; Cockburn et al. 2018)

- Lower profit margins and sales growth (Chen and Srinivasan 2021)



Motivation – Substitute vs. Complement Debate



Motivation – Substitute vs. Complement Debate



Motivation – Inform Accounting Educators



Example of Digitalization - ABM

• Digital integration of 
managing customer 
accounts

• Transaction-level data 
to improve product 
recommendations

• Broad firm-level 
strategy



Example of Accountant’s Digital Skills - ABM

Responsibilities:
- Improve account 

reconciliation process

- Develop and support 
process automation 
for repetitive 
processes

- Perform complex 
calculations on large 
data sets

Qualifications:
- Bachelor in 
Accounting / Finance / 
Information Systems
- GL account 
reconciliation 
experience
- Willingness to learn 
new tools and 
techniques



How does Digitalization Affect Accountants
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How does Digitalization Affect Accountants

Digitalization

1. Creates more data
2. Changes business processes
3. Automates accounting tasks
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H1 – Digitalization Affects Demand for Accountants

• Technological advances may 
decrease labour input of routine 
tasks (Autor et al. 2003) and big 
data/AI can substitute for wider 
range of labour (Acemoglu et al. 2020)

• Bookkeeping, accounting and 
auditing clerks face high risk of 
substitution through digitalization 
(Frey and Osborne 2017)



H1 – Digitalization Affects Demand for Accountants

• Technological advances may 
decrease labour input of routine 
tasks (Autor et al. 2003) and big 
data/AI can substitute for wider 
range of labour (Acemoglu et al. 2020)

• Bookkeeping, accounting and 
auditing clerks face high risk of 
substitution through digitalization 
(Frey and Osborne 2017)

• But technological changes 
require highly skilled 
workers to maintain and 
use those tools (Frey and 
Osborne 2017)

• Digitalization enables 
accountants to create new 
services such as being a 
citizen data scientist (Marr 
2018)

H1: The adoption of digital technologies has no impact on 

a firm’s demand for corporate accountants.



• Adoption of digital technologies may 
improve firm productivity and 
growth (Tambe 2014; Babina et al. 2020)

• No need for change in accountants’ 
skillsets if technology replaces 
accountants

H2 – Digitalization Changes Accountants’ Skillsets



• Adoption of digital technologies itself 
may improve firm productivity and 
growth (Tambe 2014; Babina et al. 2020)

• No need for change in accountants’ 
skillsets if technology replaces 
accountants

• Proper adoption requires 
complementary technology-
related management 
expertise (Haislip and Richardson 
2018; Chen and Srinivasan 2021)

H2 – Digitalization Changes Accountants’ Skillsets

H2: The adoption of digital technologies does not change a 

firm’s demand for accountants’ digital skills.



• Stronger IT is associated with higher 
management forecast likelihood and 
accuracy(Dorantes et al. 2013)

• Digital technologies can increase 
quantity and quality of routine 
informational inputs (Autor et al. 2003) 

H3 – Digitalization & Accountants’ Skillsets Affect FRQ



• Audit committee with IT 
expertise less likely to restate 
or have IT-related control 
weaknesses (Ashraf et al. 2020)

H3 – Digitalization & Accountants’ Skillsets Affect FRQ

• Stronger IT is associated with higher 
management forecast likelihood and 
accuracy(Dorantes et al. 2013)

• Digital technologies can increase 
quantity and quality of routine 
informational inputs (Autor et al. 2003) 

H3: Digital technologies and accountants’ digital skills 

independently affect financial reporting quality.



Data and Sample

1. U.S. Compustat Firms
• Exclude technology firms following Chen and Srinivasan (2021)

• Exclude financial & utility firms

2. Obtain 170,000 accountant job postings from Burning Glass
• Crawls 40,000 online job boards and websites, de-duplicate postings, 

and parse data into fields like job title, Standard Occupational 
Classification (SOC) code, firm, location, education, skill requirements, 
etc. 

3. Merge using employer name
• 1,333 unique firms from 2011-2019 



Key Variables

Digitalization

1. No. of digital-related 
terms in 10-K, 
converted into tercile 
by year 

2. Dictionary following 
Chen and Srinivasan 
(2021), includes: 
analytics, automation, 
AI, big data, cloud 
computing, digitization, 
machine learning
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converted into tercile 
by year 

2. Dictionary following 
Chen and Srinivasan 
(2021), includes: 
analytics, automation, 
AI, big data, cloud 
computing, digitization, 
machine learning

Accountants
AccountantsFS

AccountantsFC

1. No. of job postings for 
accountants / total 
postings of firm in that 
year

2. Identify accountants by 
SOC code
a. Financial 

Specialists: 
relevant 13-2000

b. Financial Clerks: 
relevant 43-3000

Financial Specialists
• Responsible for financial 

reporting, budgeting, forecasting

Financial Clerks
• Perform administrative financial 

tasks such as invoicing, entering 
transactions into software



Key Variables

Digitalization

1. No. of digital-related 
terms in 10-K, 
converted into tercile 
by year 

2. Dictionary following 
Chen and Srinivasan 
(2021), includes: 
analytics, automation, 
AI, big data, cloud 
computing, digitization, 
machine learning

Accountants
AccountantsFS

AccountantsFC

1. No. of job postings for 
accountants / total 
postings of firm in that 
year

2. Identify accountants by 
SOC code
a. Financial 

Specialists: 
relevant 13-2000

b. Financial Clerks: 
relevant 43-3000

Digital Skills Acct

Digital Skills FS

Digital Skills FC

1. No. of job postings for 
accountants requiring 
at least 1 digital skill 
divided by total 
accountant postings

2. Dictionary same as 
Digitalization + skill-
based terms from 
Acemoglu et al. (2020) 
and Gao et al. (2021)



Descriptive Statistics
Figure 1: Proportion of Digitalized Firms
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Descriptive Statistics
Figure 2: Proportion of Accounting Job Postings 
Requiring Digital Skills 
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Dependent Variable = 
(1)

Accountantst

Digitalizationt-1 -0.001
(-0.60)

Controls Yes

Firm & Year FE Yes

N 7,050

Adj. R2 0.27

Main Result – H1 Demand for Accountants

• Firm’s digitalization does not change overall demand for accountants



Dependent Variable = 
(1)

Accountantst

(2)
Accountantst

FS

(3)
Accountantst

FC

Digitalizationt-1 -0.001
(-0.60)

0.001
(0.88)

-0.002**
(-2.56)

Controls Yes Yes Yes

Firm & Year FE Yes Yes Yes

N 7,050 7,050 7,050

Adj. R2 0.27 0.25 0.22

Main Result – H1 Demand for Accountants

• Firm’s digitalization does not change overall demand for accountants

• Decrease in demand for financial clerks

• Suggests that digitalization reduces demand for repetitive jobs but does not 
change demand for jobs requiring judgment



Main Result – H2 Digital Skills

Dependent Variable = 
(1)

Digital Skillst
Acct

Digitalizationt-1 0.007*
(1.87)

Controls Yes

Firm & Year FE Yes

N 7,050

Adj. R2 0.36

• Firm’s digitalization increases demand for accountants’ digital skills, driven by 
financial specialists



Main Result – H2 Digital Skills

Dependent Variable = 
(1)

Digital Skillst
Acct

(2)
Digital Skillst

FS

(3)
Digital Skillst

FC

Digitalizationt-1 0.007*
(1.87)

0.011**
(2.33)

-0.002
(-1.22)

Controls Yes Yes Yes

Firm & Year FE Yes Yes Yes

N 7,050 7,050 7,050

Adj. R2 0.36 0.35 0.37

• Firm’s digitalization increases demand for accountants’ digital skills, driven by 
financial specialists

• One std. dev. increase in Digitalization associated with 10% increase from sample 
mean of Digital Skills FS

• Placebo test: does not increase demand for other skills -> social skills, financial 
skills, accounting major, general ability



Main Result – H3 Financial Reporting Quality

Dependent Variable = 
(1)
DAt

(2)
DDt

(3)
DRt

Digitalizationt-1

x Digital Skillst-1
FS

-1.321*
(-1.79)

-1.053***
(-3.16)

-0.718**
(-2.34)

Controls Yes Yes Yes

Firm & Year FE Yes Yes Yes

N 5,728 5,728 5,728

Adj. R2 0.24 0.06 0.19

• Firm digitalization and accountants with digital skills alone do not affect FRQ

• Greater level of digitalization and having more accountants with digital skills 
improves financial reporting quality

• Results hold for composite measure of FRQ, and after controlling for (1) other 
employee’s digital skills, (2) FS’ other skills, and (3) FS’ general ability



Cross-Sectional Test – Accounting Estimates

Dependent Variable
(1)
DAt

(2)
DDt

(3)
DRt

(4)
FRQ_PCt

High FV Low FV High FV Low FV High FV Low FV High FV Low FV

Digitalizationt-1

x Digital Skillst-1
FS

-1.148
(-0.56)

-0.399
(-0.48)

-2.213***
(-2.59)

-0.393
(-0.75)

-1.542**
(-2.01)

-0.481
(-1.23)

-0.507**
(-2.25)

-0.129
(-1.24)

P-value for diff test 0.30 0.00 0.06 0.01

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Firm & Year FE Yes Yes Yes Yes Yes Yes Yes Yes

N 1,910 1,904 1,910 1,904 1,910 1,904 1,910 1,904

Adj. R2 0.16 0.33 0.01 0.03 0.23 0.25 0.03 0.12

• Partition firms into high vs. low amount of Level 2 and 3 fair values; fair 
value estimation would benefit from technology use

• Improvement in FRQ for subsample of firms with high fair value



Key Takeaway

Digitalization

1. Does not change demand for 
accountants

2. Increases demand for accountants’ 
digital skills

3. Complements accountants’ digital 
skills to improve FRQ
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Key Takeaway

Contribution:

1. Extend literature on how technology changes job demand by showing how 
digitalization affects rank-and-file accounting employees

2. Examine how interaction between human capital and technology affects financial 
reporting quality

3. Informs the development of accounting professionals

Contact: aawyong.2018@phdacc.smu.edu.sg ; Personal Website: www.awyongamanda.com

Digitalization

1. Does not change demand for 
accountants

2. Increases demand for accountants’ 
digital skills

3. Complements accountants’ digital 
skills to improve FRQ
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Tableau – Analyzing Accounts Receivable



Tableau – Integrating with Python



Tableau – Identify Possible Channel Stuffing



Tableau – Identify transactions causing 
negative cash flow



Financial Specialists vs. Financial Clerks

• Clerks perform mostly administrative tasks (keying in 
transactions, sending invoices to customers)

• Accountants more involved in financial reporting, budgeting, 
and forecasting



SOC Codes and Descriptions

SOC Description

13-2011 Accountants and 
Auditors

Examine, analyze, and interpret accounting records to prepare financial statements, give advice, or 
audit and evaluate statements prepared by others. Install or advise on systems of recording costs 
or other financial and budgetary data. 

13-2031 Budget Analysts Examine budget estimates for completeness, accuracy, and conformance with procedures and 
regulations. Analyze budgeting and accounting reports. 

13-2051 Financial and 
Investment Analysts

Conduct quantitative analyses of information involving investment programs or financial data of 
public or private institutions, including valuation of businesses. 

13-2054 Financial Risk 
Specialists

Analyze and measure exposure to credit and market risk threatening the assets, earning capacity, 
or economic state of an organization. May make recommendations to limit risk.

13-2061 Financial Examiners Enforce or ensure compliance with laws and regulations governing financial and securities 
institutions and financial and real estate transactions. May examine, verify, or authenticate records.

13-2082 Tax Preparers Prepare tax returns for individuals or small businesses.

13-2099 Financial 
Specialists, All Other

All financial specialists not listed separately.



SOC Codes and Descriptions
SOC Description

43-3011 Bill and Account 
Collectors

Locate and notify customers of delinquent accounts by mail, telephone, or personal visit to solicit 
payment. Duties include receiving payment and posting amount to customer’s account, preparing 
statements to credit department if customer fails to respond, initiating repossession proceedings or 
service disconnection, and keeping records of collection and status of accounts

43-3021 Billing and Posting 
Clerks

Compile, compute, and record billing, accounting, statistical, and other numerical data for billing 
purposes. Prepare billing invoices for services rendered or for delivery or shipment of goods.

43-3031 Bookkeeping, 
Accounting, and Auditing 
Clerks

Compute, classify, and record numerical data to keep financial records complete. Perform any 
combination of routine calculating, posting, and verifying duties to obtain primary financial data for 
use in maintaining accounting records. May also check the accuracy of figures, calculations, and 
postings pertaining to business transactions recorded by other workers.

43-3051 Payroll and 
Timekeeping Clerks

Compile and record employee time and payroll data. May compute employees’ time worked, 
production, and commission. May compute and post wages and deductions, or prepare paychecks.

43-3061 Procurement Clerks Compile information and records to draw up purchase orders for procurement of materials and 
services. 

43-3099 Financial Clerks, All 
Other

All financial clerks not listed separately.



Robustness Checks
Possible Concern Test Description Test Outcome

Unobserved correlated variables;

Firm’s decision to digitalize could 
be affected by technological 
development, industry trends, 
which may not be fully captured 
by fixed effects and controls

1. Coarsened exact matching (CEM) 
analysis following DeFond et al. 
(2017), which reduces effect of 
potential misspecification 

1. Matched sample shows that 
results hold across H1-H3

2. Assess sensitivity of baseline 
results (Frank 2000), which 
assesses how large the 
endogeneity problem has to be to 
change the OLS results

2. Possibility of unobserved 
confounding variable rendering 
main result insignificant is very 
small

Results may be sensitive to how 
we define Digitalization (tercile 
measure of raw counts)

1. Use number of unique digital 
terms to capture different 
dimensions of firm’s digitalization

2. Number of sentences containing 
at least 1 digital term, to reduce 
overestimation

1. Results hold after replacing 
Digitalization with two 
alternative measures across 
H1-H3



Validation of Accountants’ Digital Skills

Obtain accounting employee resume data from People Data Labs (PDL) and matched it to 271 firms in 
our main sample

Using same dictionary as DigitalSkillsAcct, we construct DigitalSkillsAcctPDL. 
DigitalSkillsAcctPDL is positively correlated with one-year-lagged DigitalSkillsAcct

Regress DigitalSkillsAcctPDL on DigitalSkillsAcct and find significant positive association

Job postings reasonably mirror actual stock of accountants 
with digital skills working within firms



Example – Digital Firm, Non-Digital 
Accountant
• Title: Specialist Finance

• Company: Acuity Brands

• Responsibilities:
• responsible for generating accounting related reports and maintaining 

data

• analyzes data from statements, ledgers, accounts etc

• assists with audit and banking controls with external auditors by 
retrieving, copying and providing information



Example – Non Digital Firm, Digital 
Accountant
• Title: Senior Analyst (Financial Planning & Analysis)

• Company: Advanced Drainage Systems

• Responsibilities / Requirements:
• Support FP&A, including business intelligence and M&A

• Strong comfort with advanced excel functions to realize potential of 
excel (e.g., constructing models, efficiently compiling data, building 
well-designed charts, incorporating analytics into presentations)

• Combine analytics to support a narrative and tell the story



Example – Digital Firm, Digital Accountant

• Title: Financial Analyst

• Company: ResMed

• Responsibilities/Requirements:
• Designing, building and maintaining financial reports, graphs and 

presentations globally 
• Conduct research to determine the best means of obtaining and 

transforming data into management reports and dashboards
• expense allocation process including the creation and maintenance of 

allocation rules and inputs
• VBA, SQL or other equivalent basic programing knowledge
• Previous experience with financial and reporting systems such as TM1, 

Cognos, Oracle, Tableau or equivalent is a plus



Appendix A – Digital Keywords 10K
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Appendix B – Digital Keywords Job Posts
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Appendix B – Accountants with Digital 
Skills



Appendix B – Accountants with Digital Skills



Appendix D – Job Titles Distribution



Table 1



Table 2 – Descriptive Statistics



Table 3 – Demand for Accountants
Digitalization alone does not 
change firm’s demand for 

accountants



Table 4 – Demand for Digital Skills
The more digitalized the firm is, 

the more it demands for 
accountants with digital skills



Table 5 – Other Skills of Accountants
Digital firms do not increase 

demand for accountants’ other 
skills, suggesting that digital firms 

are not hiring better quality 
accountants in general



Table 6 – FRQ 
Digitalization and accountants 
with digital skills alone do not 

affect FRQ – it is the joint impact 
of the 2 that improves FRQ



Table 6 –FRQ  PCA
Digitalization and accountants 
with digital skills alone do not 

affect FRQ – it is the joint impact 
of the 2 that improves FRQ 

(Composite measure)



Table 7 – Cross-sectional

FRQ result stronger for sub-sample with higher value of fair value estimates



Table 8 – Additional Controls for FRQ

Coefficient on interaction term remains the same 
even after controlling for (A) other employees’ 
digital skills, (B) FS’ other skills such as social 

skills, financial skills, accounting majors, and (C) 
general ability such as CPA designation, Bachelor’s 

degree, working experience



Table 9 - CEM

Results hold after using CEM matched sample between 
Digitalized and Non-digitalized firms



Table 10 - ITCV

If we look at controls, Age has the highest impact, 
but it is only 0.0005, whereas ITCV is 0.034. This 

means that any confounding variable needs to have 
significantly larger impact than ROA to render our 

main results insignificant. 



Table 11 – Alternative Digitalization Measures

Results hold after replacing 
Digitalization with two alternative 

measures across H1-H3



Table 12 – Salary Test

Firms pay 20% higher annual 
salary for accountants with digital 

skills than those without


