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Outline

 The Digital Revolution – How has economic activity changed?
 What are the measurement challenges?
 How is the international statistical community responding?
 What is doing the IMF?
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The Digital Revolution – How has economic 
activity changed?
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The Digital Revolution: Widespread economic implications
Data, Data Analytics

Data
Managing a Sports Team –

Yesterday
Scorekeeper 

(+)
Team Owner 

(-)
$10  $10

Managing a Sports Team - Today
Data Scientist (+) Team Owner (-)

$100 $100

Data Asset
$100

 Companies across a 
broad range of 
industries are digitizing 
information.  The 
“production” of digital 
data is currently not part 
of the SNA 
production/asset 
boundary.  Research is 
currently underway to 
determine how to 
capture this activity in 
the updated SNA/BPM.
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Financial Services
Bank Charges - Yesterday
Bank (+) Household (-)

$2 $2

Bank Charges (Bitcoin) - Today
Household (+) Household (-)

$? $?

Asset (1 Bitcoin) Liability

38,857.60 ?

The Digital Revolution: Widespread economic implications
Financial Innovation

 Digitalization has 
the ability to 
transform the 
financial services 
industry
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Cloud computing
IT Investment - Yesterday

IT Equipment 
(+)

Cash (-)

$100,000 $100,000

Wages IT staff 
(+)

Cash (-)

$1,000 $1,000IT Services - Today
Cloud Services (+) Cash (-)

$2,000 $2,000

IT Equipment Cash

$0 $0

The Digital Revolution: Widespread economic implications
IT Services

 Cloud computing 
has shifted is IT 
investment 
towards a small 
number of large 
firms, impacting 
measures of 
productivity, 
investment and 
capital stock by 
industry.
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What are the measurement challenges?
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The Digital Revolution
A measurement challenge for macroeconomic accountants

 Even though digitalization is pervasive the current 
economic standards do not provide much guidance 
on how to capture this activity and make it visible 
for users. 

 Nor is it evident in the economic accounts and 
tables provided to users

 This is the only reference to the word digital in the 2008 System of National 
Accounts

GDP by Expenditure 2020
Final consumption expenditure 15,815      
Household/NPISH consumption expenditure 13,016      
General government final consumption expenditure 2,799       
Gross capital formation 4,157       
Gross fixed capital formation 4,183       
Changes in inventories (12)           
Exports of goods and services 2,105       
Imports of goods and services 2,840       
Gross Domestic Product (GDP) 19,247      

GDP by Industry 2020
Agriculture, hunting, forestry, fishing 207          
Mining, Manufacturing, Utilities 2,878       
Manufacturing 2,258       
Construction 747          
Wholesale, retail trade, restaurants and hotels 2,678       
Transport, storage and communication 2,282       
Other Activities 10,541      
Total Value Added 19,351      


Canada

				2017		2018		2019

		Total, all industries		1,991,534		2,079,869		2,157,352

		Total digital industries		103,298		111,384		117,788

		Hardware		6,536		7,012		7,243

		Software		41,891		45,726		48,013

		Telecommunications		36,166		37,175		37,460

		Other services		9,912		10,669		11,511

		Digital Industry		2017		2018		2019

		ICT		94,505		100,582		104,227

		Intermediary platforms		1,728		2,374		3,183

		Data  / advertising digital platforms		835		846		979

		e-tailing		3,748		4,248		5,187

		Digital financial Service		2,340		2,752		3,392

		Other		448		582		821



		Industry		2017		2018		2019

				thousands of jobs		thousands of jobs		thousands of jobs

		Total, all industries		18817		19066		19444

		Total digital industries		772		825		882

		Information and communications technology		614		647		677

		Hardware		54		55		58

		Software		347		377		405

		Telecommunications		130		130		125

		Other services		83		85		89

		Digital Industry		2017		2018		2019

		ICT		614		647		677

		Intermediary platforms		68		81		91

		Data  / advertising digital platforms		10		10		12

		e-tailing		52		55		62

		Digital financial Service		19		21		25

		Other		9		12		16



Digital Industries - Value Added



2017	ICT	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	94505	1728	835	3748	2340	448	2018	ICT	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	100582	2374	846	4248	2752	582	2019	ICT	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	104227	3183	979	5187	3392	821	







Digital Industries - Excluding ICT

Value Added



2017	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	1728	835	3748	2340	448	2018	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	2374	846	4248	2752	582	2019	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	3183	979	5187	3392	821	







Digital Jobs by Industry

Canada



2017	ICT	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	614	68	10	52	19	9	2018	ICT	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	647	81	10	55	21	12	2019	ICT	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	677	91	12	62	25	16	

Thousands of jobs









Digital Jobs by Industry



2017	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	68	10	52	19	9	2018	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	81	10	55	21	12	2019	Intermediary platforms	Data  / advertising digital platforms	e-tailing	Digital financial Service	Other	91	12	62	25	16	

Thousands of jobs











Sheet1

		GDP by Expenditure		2020

		Final consumption expenditure		15,815		15,814,693,104,956

		Household/NPISH consumption expenditure		13,016		13,015,881,914,566

		General government final consumption expenditure		2,799		2,799,231,853,003

		Gross capital formation		4,157		4,157,006,460,466

		Gross fixed capital formation		4,183		4,182,801,176,538

		Changes in inventories		(12)		-12,279,568,616

		Exports of goods and services		2,105		2,105,426,848,266

		Imports of goods and services		2,840		2,839,772,436,358

		Gross Domestic Product (GDP)		19,247		19,247,059,027,452



		GDP by Industry		2020

		Agriculture, hunting, forestry, fishing		207		206,721,360,973

		Mining, Manufacturing, Utilities		2,878		2,877,775,539,568

		Manufacturing		2,258		2,257,529,101,305

		Construction		747		747,352,702,033

		Wholesale, retail trade, restaurants and hotels		2,678		2,677,829,262,655

		Transport, storage and communication		2,282		2,282,250,078,073

		Other Activities		10,541		10,541,381,214,700

		Total Value Added		19,351		19,350,530,006,627





Sheet2

				Output, all digital industries		Output, all digital industries, digitally delivered		Total output		Total output, industries, digitally delivered		Total imports		Imports, digitally delivered		Taxes on products		Total supply at purchasers' prices		Total supply at purchasers' prices, digitally delivered

				millions of dollars		millions of dollars		millions of dollars		millions of dollars		millions of dollars		millions of dollars		millions of dollars		millions of dollars		millions of dollars

		Total		204768		76461		4065386		96580		722624		13236		173179		4961189		115527

		Digitally ordered		73953		50362		277933		65665		51723		9144		6696		336352		75019

		Direct from a counterparty		59612		49658		218757		64961		19588		8559		1072		239416		73659

		Via a resident digital intermediary		1193		704		1193		704		0		0		0		1193		704

		Via a non-resident digital intermediary		3839		0		3839		0		984		584		70		4893		606

		Via a resident retailer or wholesaler		9308		0		54144		0		31150		0		5555		90849		50

		Not digitally ordered		130815		26098		3787453		30915		670902		4092		166483		4624837		40508

				73952
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 The pervasive nature of digitalization makes it difficult to isolate and quantify the 
economic impact of digitalization. 

 Standard classifications do not define a “digital sector” or set of “digital 
establishments” whose growth and evolution can be compared to other sectors such 
as manufacturing and agriculture. 

 The pace of innovation and the application of digital technologies to existing economic 
activity makes it a challenge to ensure comprehensive coverage of economic 
activities.

While the task of quantifying digitalization is difficult there is value in quantifying this 
activity to better understand its evolution relative to overall economic activity and its 
impact on labor markets, inflation, societal progress etc…. 

The Digital Revolution
A measurement challenge for macroeconomic accountants
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The Digital Revolution: Potential mismeasurement 
issues

• GDP is an adequate concept to measure market production, 
but concerns have arisen over a number of areas…
▶ Prices and volumes
▶ New forms of intermediation service
▶ Free and subsidised consumer products
▶ Consumers as producers
▶ Certain assets not being measured
▶ Cross border flows

10
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 Digitization (from an economic perspective) is the 
process of converting products into a digital format 
to be used in production or consumption (e.g. the 
ideas of an author are digitized using a 
computer).

 Digitalization – Digitalization is the use of digital 
technologies to facilitate economic activity (e.g. 
the digitized book is sold via a digital platform 
and digitally delivered to the consumer who 
consumes the book using an e-reader).

 “Digital Economic Activity” – All of this together 
reflects digitally facilitated economic activity (i.e. 
digitalization has many dimensions).

E-book

The Digital Revolution
Definitions
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Emerging Guidance
Three “lenses” to view digitalization

Digital Industries – Grouping together firms that rely on and/or utilize 
digital technologies to produce goods and services. 

Transactions – Grouping together transactions (exchanges) that are 
facilitated by digital technologies.

Products – Grouping together products that are either digital themselves 
(e.g. e-books) or that facilitate the production of digital products and 
digital exchanges (e.g. communication switches, cell phone towers..).
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The Digital Revolution: The Digital Economy or 
the Economy is Digital?

• Update of the standards include guidance 
on quantifying the impact of digitalization 
on the economy.

• Meeting a wide range of demands and 
needs

• Recommends countries develop a suite of 
indicators such as 

• Digital transactions, products and 
industries.

• Related to e-commerce, digitally 
delivered products; digital 
intermediation platforms, 
expenditures on information, 
communication and technology, 
Artificial intelligence, cloud 
computing and data.

Source: Moulton, Tebrake, Tovar (2022) Experimental Indicators of Digital Industries in Select Countries 



IMF | Statistics 14

How is the international statistical community 
responding?
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Conceptual framework robust, but measurement in some 
areas may require improvement and new approaches.

Recognize that complementary statistics to bridge gaps 
between consumer surplus and GDP may be necessary

 In response to user demand for data, making the digital 
revolution more visible, developing guidance that 
countries can use to quantify the impact of 
digitalization on their economies.

The guidance is designed to meet a wide range of 
demands and needs. 

Updated standards are also addressing user needs

Response of international statistics community
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Digital economy in the updated standards

Increasing the 
visibility of 

digitalization in NA 
(Digital SUTs)

Price and volume 
measurement of 

goods and services 
affected by 

digitalization

Recording of data in 
the national 

accounts

Free products 
(valuation of free 
assets and free 

services)

Artificial 
Intelligence

Cloud computing
Digital 

intermediation 
platforms

Crypto assets & 
Non-fungible tokens
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What is the IMF doing?
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Support to IMF Members and Outreach

Implement multipronged CD strategy
- Organize regional workshops: Latin America and the Caribbean, Africa, Asia,....others to come
- Provide technical assistance and training
- Develop methodology handbooks and compilation guides: Crypto currencies, digital money, Fintech, data
- Coordinate CD with other international organizations
- Provide TA on the use of a new range of non-traditional data sources that can potentially be used to 
improve estimates of GDP and for the development of high frequency economic indicators

Utilize new digital platform for collaboration 
- Transition to electronic publications
- Share common concepts across all statistical domains
- Host a forum for interaction between compilers and users and peer-to-peer collaboration
- Development of a compilers’ hub to facilitate sharing of best practices

Tailor implementation approach to needs and limitations of fragile and 
conflict-affected states
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Recommendations to Member Countries

Key ingredients to 
successful transition 
to updated standards

Engage in global 
consultations

Develop revision 
process

Ensure sufficient 
resource allocation

Engage with 
reporters

Engage with 
users

Request IMF TA   
if needed
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Forum website

https://www.imf.org/en/News/Seminars/Conferences/2023/11/15/11th-imf-statistical-forum
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Thank you!
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