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Sound measurement is crucial for inform-
ing and guiding policymaking, as it helps 
policymakers produce precise diagnos-
tics, assess the potential impact of alter-
native policy options, monitor progress, 
and evaluate the efficiency and efficacy 
of implemented policy actions.

The demand for new data, indicators and 
measurement tools is particularly acute 
in the case of the digital economy due 
to the growing role it plays in G20 econ-
omies and everyday life, its potential to 
transform jobs and production, and the 
fast pace of change that characterises it.

The G20 has taken note of this need in its 
2017 Ministerial Declaration, encourag-
ing members to reflect the measurement 
of the digital economy in their national 
statistics in a comprehensive way and to 
review existing statistical frameworks. 
Following that mandate, and in particu-
lar that included in point 10 of the G20 
Roadmap for Digitalisation, this G20 
Toolkit for Measuring the Digital Econ-
omy brings together different method-
ological approaches and indicators that 
may be used to monitor the digital trans-
formation, and highlights critical gaps 
and challenges that G20 countries and 
IOs involved in digitalization measure-
ment could consider for further work.

The Toolkit aims to provide a first as-
sessment that could serve to propose 

possible measurement approaches that 
support evidence-based policymaking, 
diagnoses the challenges and opportuni-
ties of the digital economy, identifies the 
issues that could be addressed by public 
policies, and serves as a potential guide 
for countries to implement standardized 
measurement activities.

Rather than producing new content, the 
document focuses on existing indicators 
and methodologies, in an effort to com-
pile core, standardized and comparable 
indicators about the digital economy in 
G20 countries, make them easily acces-
sible, and allow them to serve as a guide 
for countries to implement measurement 
activities. Indicators were selected based 
on previously published statistics on the 
digital economy and ongoing efforts to 
develop comparable metrics by major 
international organizations active in this 
area. Sources include the Organisation 
for Economic Co-operation and Devel-
opment (OECD), the International Tele-
communication Union (ITU), the United 
Nations Conference on Trade and Devel-
opment (UNCTAD), the European Union, 
The World Bank Group (WBG), the Inter-
national Monetary Fund (IMF), and the 
International Labour Organization (ILO). 

1.Introduction
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More than 30 key existing indicators and methodologies to monitor and assess the 
size and penetration of the digital economy are organized in four themes according 
to their main purpose of measurement:

1. Infrastructure. This section covers in-
dicators of the development of phys-
ical, service and security infrastruc-
tures underlying the digital economy. 
It includes access to mobile and fixed 
networks, the development of next 
generation access (NGA) networks, 
the dynamics of household and busi-
ness uptake, secure servers infra-
structure, and infrastructure for the 
internet of things. 

2. Empowering society. This section 
considers indicators that portray the 
evolving role of the digital economy in 
people’s life, how they access and use 
digital technologies, and their abili-
ties to fully exploit their potential. It 
includes indicators on people’s use of 
the internet, education, financial in-
clusion and interaction with govern-
ment, among others.  

3. Innovation and technology adop-
tion. This theme contains indicators 
that address innovation in digital 
technologies, new digitally-enabled 
business models, the role of ICTs as an 
engine for innovation, and adoption 
of ICTs and other emerging technol-
ogies by businesses.

4. Jobs and Growth. The metrics col-
lected within this section explore 
the different ways in which digital 
technologies contribute to econom-
ic growth and employment creation. 
It includes indicators related to the 
labour market, employment creation, 
investment in ICTs, value added, in-
ternational trade, e-commerce, and 
productivity growth.  

To complement these standard meas-
ures, the toolkit also includes other stud-
ies, surveys, pilot initiatives, and various 
measurement efforts in G20 countries 
and international and regional organiza-
tions. These cases are intended to serve 
as examples of initiatives that could im-
prove existing methodologies, deepen 
our knowledge on specific aspects of the 
digital economy, and potentially expand 
coverage to more countries or to new ar-
eas within a country. 

The rest of the document is organized 
as follows. Section 2 elaborates on the 
main gaps and challenges that derive 
from the analysis of the indicators com-
piled by the toolkit. It also includes cru-
cial actions that could inform the digital 
economy measurement agenda of G20 
members in the next years. Section 3 pre-
sents selected indicators used to meas-
ure the digital economy. Finally, section 4 
includes initiatives and experiences from 
G20 countries and organizations. 
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The main conclusion of the toolkit is that, 
even if we only consider existing meas-
urement efforts, there is ample room for 
improvement, as data are far from be-
ing comprehensive, country coverage is 

limited, timeliness is often an issue, and 
differences in data collection methodol-
ogies and approaches across countries 
persist.  

We identify two types of gaps: method-
ological and availability. Methodological 
gaps relate to what existing indicators 
measure and how they capture the dig-
ital economy, or to what extent they do 
it. They address issues such as the need 
to improve existing indicators, identifica-
tion of new measures to be developed, 
or the review of data sources and col-
lection methods. Availability gaps are 
closely linked to effective implementa-
tion. Even in areas where international 

Connectivity is well covered by standard 
indicators, but digital platforms, an im-
portant dimension within the infrastruc-
ture topic, is not treated and deserves an 
assessment. The digital economy would 
be incompletely measured without tak-
ing into consideration the size and impact 
of platforms.

The toolkit includes and indicator to 
measure machine-to-machine (M2M) 
communication, one of the main under-
lying infrastructure technologies of the 

2.Towards a
measurement 
agenda

standards to guide statistical collection 
exist, countries may lack the capacities 
and resources to implement them sys-
tematically, disseminate the resulting 
information openly, or make efforts to 
ensure that data are comparable. In what 
follows we organize the presentation of 
the main gaps and challenges in the same 
themes used to classify the indicators in 
the next section of the toolkit, according 
to their main purpose of measurement.

Internet of Things (IoT), a key emerg-
ing technology that drives digitization 
economy-wide. Although tracking M2M 
subscriptions is a reasonable proxy, there 
are other transmission technologies the 
application of which could be covered by 
standard indicators. 

More generally, there are important dif-
ficulties in measuring data flows. G20 
members may wish to explore ways to 
better utilize existing usable data sets.

2.1 Gaps and challenges

Infrastructure
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Indicators about educational attain-
ment and occupations are available and 
there are independent efforts to produce 
standards and definitions. We encourage 
G20 members to continue to participate 
or start participating in those measure-
ment activities. However, we identify a 
lack of widespread measurement of skills, 
abilities and competencies that would al-
low for cross-country comparison. These 
are very relevant to reflect the ability of 
economies to adapt to the digital econ-

Measures about the use and quality of 
emerging technologies, such as artificial 
intelligence, internet of things, 3D print-
ing, robotics, distributed ledgers or data 
science-based processes, should be im-
proved to capture their use in different in-
dustries and their impact on the change in 
aggregate and business-level value add-
ed. For instance, with a few exceptions, 
metrics of robotization do not capture 
increases in the value of robots or their 
ability to perform tasks, nor they capture 

More emphasis should be placed on the 
development of methodologies to meas-
ure digitally-enabled trade and produce 
related indicators. Related to this, we 
identify methodological challenges in the 
collection of e-commerce statistics, such 
as differences in industry coverage, ac-
tors involved, and type of survey used to 
gather data across countries (e.g. some 
countries obtain them from household 
surveys and others from business sur-
veys). Consistent and comparable data 
on the growth and adoption of e-com-

omy. One example is the absence of sys-
tematic data collection on the percep-
tion of firms about the abilities and skills 
that will be demanded in the near future. 
This is especially the case for develop-
ing economies. Moreover, digital access, 
which can be measured and can be used 
as an indicator of how the digital econo-
my affects education, does not directly 
translate into educational attainment or 
academic outcomes. 

the use of robots in services industries, 
e.g. computer algorithms. We celebrate 
initiatives to include information on robot 
use in business ICT use surveys, which 
some G20 countries have already started 
to implement. 

merce by both individuals and businesses 
in all industries should be helpful in iden-
tifying barriers to trade. 

There is a clear gap in our ability to meas-
ure job creation associated to the digital 
economy, for example the nature and 
evolution of independent or freelance 
work. Current definitions and indicators 
are sometimes problematic, e.g. jobs 
covered under “alternate work arrange-
ments”, and it would be important to 
discuss how best to define and measure 
these indicators across countries. 

Empowering society

Innovation and technology adoption

Jobs and growth
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Existing top down indicators are limited 
in their ability to capture the complexi-
ties of the digital economy. G20 members 
may wish to explore ways to better utilize 
existing usable data sets and use comple-
mentary bottom up measurement meth-
odologies whenever possible. Moreover, 
current indicators do not always allow for 
gender and age breakdowns to examine 
use of new technologies, jobs, or poten-
tial biases in how society is affected by 
digitization. 

Current measurement efforts do not al-
ways reflect the socio-economic impact 
of the digital transformation or the up-
stream and downstream consequences 
on the economy as a whole as opposed 
to just the digital share. For example, dig-
ital platforms pose upstream and down-
stream methodology issues. Upstream 
issues arise when the dynamics of the 
digital economy impacts the internet 
market, for example when a data driven 
business model affects the boundary of 
commercial feasibility of internet access 
in a developing country. Downstream 
issues arise when digital disruption im-
pacts the product/service market: the 
emergence of digital platforms affects 
hospitality, local transport, real estate 
business, and other activities. Having 
this type of indicators being developed 
could help to create targeted approaches 
to develop and implement digital tech-
nologies. 

The use of more diverse sources of data 
is another area where we see important 
challenges. The number of indicators pro-
duced jointly with the private sector and 
other actors of civil society is limited, and 
almost exclusively related to infrastruc-
ture. While statistical offices need inde-
pendence to ensure quality and objective 
statistics, interaction between business-

es, government and actors from civil soci-
ety to explore new sources of data, tools, 
and alternatives to exploit available data 
could have a positive impact on coun-
tries’ measurement capacities. 

On a related point, household and busi-
ness surveys are used in several G20 
countries to measure the digital econo-
my, but the use of administrative records, 
which could reduce the cost of perform-
ing some statistical activities to measure 
the digital economy, remains very limited. 

Information on the extent of regional 
disparities or dispersion within coun-
tries is often absent from key standard-
ized measures of household or business 
uptake of digital technologies. Although 
surveys generally collect regional codes, 
indicators are usually not tabulated by 
that dimension in international compar-
isons. Collaboration between interna-
tional organizations and G20 countries 
to make regional data available, for ex-
ample by advancing on methods to make 
microdata more accessible, should help 
to make progress on this front.

Current indicators may not adequately 
reflect the transformation unleashed by 
digitalization and the value added to na-
tional economies, particularly in devel-
oping countries. We see a challenge to 
report on the rate of growth of digitali-
zation across various indicators to high-
light the impact of digitalization along its 
various dimensions.

Regarding availability, there is a clear 
lack of coverage in developing coun-
tries compared to developed countries 
due to differences in statistical capacity 
in countries, or user needs and priorities 
for statistical collection. Moreover, the 
timeliness of available data varies wide-
ly across countries for critical indicators. 

General challenges
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For example, the most recent data for “Enterprises engaged in sales via e-commerce” 
compiled by international organizations ranges from 2006 to 2015.

One of the challenges associated to meas-
uring the digital economy is to develop 
new and more flexible approaches to 
meet the specific priorities and resourc-
es of G20 countries. To make statistical 
systems more flexible and responsive to  
the new and rapidly evolving digital era, 
G20 members could: i) experiment with 
concepts and data gathering within ex-
isting measurement frameworks, ii) ex-
ploit the potential of existing survey and 
administrative data, iii) add questions to 
existing surveys, iv) periodically augment 
existing surveys with topic-specific mod-
ules, v) develop short turnaround surveys 
to meet specific needs, vi) define poli-

2.2 Actions for improvement
cy needs and, in cooperation with other 
stakeholders, set priorities for interna-
tionally comparable measurement; and 
vii) work with stakeholders, including in-
ternational organizations, to harness the 
potential of big data for developing indi-
cators to measure the digital economy. 

G20 policy makers, in co-operation with 
other stakeholders, may also wish to de-
fine policy needs and set priorities for in-
ternationally comparable measurement. 
Greater co-ordination can help avoid the 
fragmentation of statistical efforts and 
ensure that international organisations 
take up the results of successful experi-
mentation by countries. 

The toolkit identifies crucial actions that could inform the measurement agenda of 
G20 members in the next few years, considering the rapid pace of change in the 
digital economy:

1. Promote a comprehensive, high-quality data infrastructure and collection 
tools for measuring the use and impacts of digital technologies at the indi-
vidual and business level, including collecting data on key characteristics 
such as sex, age, skills and education, region, as well as business size, sector 
and location.

2. Work towards improving the measurement of the digital economy in existing 
macroeconomic frameworks, e.g. by developing satellite national accounts. 

3. Foster more fluid communication and cooperation between international 
organizations and G20 countries to share national initiatives, adhere and 
disseminate international standards and best practices, improve compara-
bility of indicators and reduce differences in coverage and timeliness of the 
data, with greater emphasis on capacity building in developing countries 
where resources, both monetary and human, are scarce.  
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4. Encourage interactions among government, business and other actors of 
civil society to strengthen the evidence base and complement official sta-
tistics, improving the design of frameworks that facilitate and allow a better 
use of data in in business-to-business (B2B), business-to-government (B2G) 
contexts, and government-to-businesses (G2B) contexts.

5. Enable the collaboration between the public and private sector to plan and 
implement business surveys about innovation and the uptake of new digital 
technologies, including joint efforts to identify and anticipate the demand 
for skills and competencies.

6. Encourage development partners, in collaboration with international or-
ganizations, to assist less developed countries in the collection of relevant 
statistics needed to enable evidence-based policy making in this area.

7. Promote the use of interoperable tools and data formats that facilitate 
access to and sharing of public and private sector data in an effort to drive 
innovation, and make government activities more open and transparent.
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3.Selected Indicators
to Measure the
Digital Economy

3.1 Investing in Broadband

INFRAESTRUCTURE

Broadband communication networks 
and the services provided over them 
support economic and social develop-
ment goals, such as health, financial in-
clusion and education. The number of 
worldwide fixed broadband subscrip-
tions has increased by 86% within just 
seven years - from 526.3 million in 2010 
to 979.3 million in 2017. Within the G20, 
France had the highest fixed broadband 
penetration in 2017, at 42.4%, followed 
by Korea (41.6%) and Germany (40.5%). 
Fixed broadband penetration was below 
3% in South Africa, India, and Indonesia. 
Because of the high cost of investment 
in infrastructure, there is a strong corre-
lation between fixed broadband penetra-
tion and GDP per capita. Connectivity is 
above 20 fixed broadband subscriptions 
per 100 inhabitants on average in high 
and upper-middle income countries but 
is around 10 times less than that in lower 
middle income countries (1.8) and 0.2 in 
low income countries. 

Communication operators have de-
ployed fibre optics further into their 
networks to support “last mile” tech-
nologies designed to make the copper, 

wireless, and coaxial cable used where 
fibre is not taken all the way to custom-
ers’ premises and deliver higher speeds. 
This explains why in some high-income 
countries, the share of fibre (to the home/
premises) can be low. Although last mile 
technologies can provide relatively high 
connection speeds, fibre has the high-
est theoretical and demonstrated max-
imum speeds. Countries without legacy 
(copper-based) telecommunications 
networks can be able to leapfrog direct-
ly to fibre, though these countries tend 
to have lower broadband penetration 
overall.  Additionally, conditions in such 
countries may favour take-up of wireless 
connections. Across the board, the de-
vices people use in their daily lives are 
increasingly wireless; whether connect-
ing over cellular mobile services or Wi-Fi. 
Nevertheless, fast connections are only 
possible if the fixed networks these wire-
less connections feed into have sufficient 
capacity to meet the growing demand for 
backhaul capacity connecting wireless 
towers or end users directly; here fibre is 
also a key enabling technology.
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Fixed broadband subscriptions per 100 inhabitants, by technology, 2017
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Notes: includes fibre-to-the-home and fibre-to-the-building but excludes fibre-to-the-cabinet/node.  United States 
data are estimates.  Data for Germany include fibre lines provided by cable operators.  Country groups are un-
weighted averages.

Sources: ITU World Telecommunication/ICT Indicators database; OECD, “Broadband database”, OECD Telecommu-
nications and Internet Statistics (database), http://www.oecd.org/sti/broadband/broadband-statistics (June 2018). 

These data are typically supplied by com-
munications regulators that collect them 
directly from network operators accord-
ing to common definitions and leading to 
a high degree of comparability.

Broadband penetration refers to the num-
ber of subscriptions to fixed broadband 
services (i.e. with 256 kbps advertised 
speed or more), divided by the number 
of residents in each country.  Fixed broad-
band comprises DSL, cable, fibre-to-the-
home (FTTH), and fibre-to-the-building 
(FTTB), satellite, terrestrial fixed wireless 
and other fixed-wired technologies. Fi-

bre penetration refers to subscriptions 
using fibre-to-the-home or fibre-to-the-
building (e.g. apartment block LAN). This 
includes subscriptions where fibre goes 
directly to the subscriber’s premises and 
fibre-to-the-building subscriptions that 
terminate no more than 2 metres from an 
external wall. The actual number of sub-
scriptions to the fibre provider is counted 
and may differ from the number of end 
users. Fibre-to-the-node/cabinet is ex-
cluded. 

Measuring fixed broadband penetration
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Active mobile broadband subscriptions per 100 inhabitants, 2010 and 2017
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Notes: Argentina data are for 2010 and 2016, India for 2011 and 2017.

Source: OECD, Broadband Portal, http://oe.cd/broadband and ITU, World Telecommunication/ICT Indicators 
Database (June 2018).

3.2 The rise of mobile broadband 

Growth in mobile broadband subscrip-
tions has far outstripped fixed broadband 
growth since 2010, with worldwide sub-
scriptions increasing from 806.9 million 
in 2010 to 4 220 million in 2017. At the end 
of 2017, 56.4% of the world’s population 
had a mobile broadband subscription. In 
high income countries there is more than 
one mobile connection per inhabitant on 
average (107%).  At 77%, upper middle 
income countries have adoption rates 
twice that of lower middle income coun-
tries (38%), while low income countries 

record 15%.  The pace of change can be 
rapid. Since 2010 India and China have 
experienced over 20-fold increases in 
mobile broadband subscriptions (27-fold 
and 24-fold respectively), Argentina and 
Mexico both experienced 16-fold increas-
es. The relatively limited availability and 
affordability of fixed broadband can be 
an important contributing factor to such 
strong growth. India alone added more 
than 127 million mobile broadband sub-
scriptions in 2017.
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These data are typically supplied by com-
munications regulators that collect them 
directly from network operators accord-
ing to common definitions and leading to 
a high degree of comparability.

Mobile broadband penetration is defined 
as the number of active mobile broad-
band services subscriptions, divided by 
the number of residents in each country. 
Active mobile-broadband subscriptions 
refers to the sum of active handset-based 
and computer-based (USB/dongles) mo-
bile-broadband subscriptions to the pub-
lic Internet. It covers actual subscribers, 
not potential subscribers, even though 
the latter may have broadband-enabled 
handsets. Subscriptions must include a 
recurring subscription fee or pass a usage 
requirement – users must have accessed 
the Internet in the last three months. It 
includes subscriptions to mobile-broad-

band networks that provide download 
speeds of at least 256 kbit/s (e.g. WCD-
MA, HSPA, CDMA2000 1x EV-DO, WiMAX 
IEEE 802.16e and LTE), and excludes sub-
scriptions that only have access to data 
transport technologies such as GPRS, 
EDGE and CDMA 1xRTT.

Broadband subscription penetration 
rates tell nothing of the prices that users 
pay, the realised speeds of connections, 
or whether there are restrictive data caps 
on those lines; countries performing well 
in one measure may be weaker in anoth-
er.  Active mobile wireless broadband 
subscriptions are collected according to 
common definitions and are highly com-
parable.  Data for wireless broadband 
subscriptions have improved greatly in 
recent years, especially with regard to 
measurement of data only and data and 
voice mobile data subscriptions.

Measuring mobile broadband penetration

3.3 Toward higher Internet speed 

Adequate network access speed is essen-
tial to fully exploit existing services over 
the Internet and to foster the diffusion of 
new ones. Differences in speed levels of-
fers across customers have existed since 
the first commercial fixed network broad-
band services were introduced in the sec-
ond half of the 1990s. This is particularly 
the case for business users, educational 
institutions and the public sector which 
can often secure offers tailored to their 
requirements through products such as 
leased lines between specific locations.

In terms of retail (consumer) service 
offers, although the official threshold 
for broadband is 256 kbps (Kilobit per 
second), globally most consumer fixed 
broadband subscriptions are already 
marketed at over 10 Mbps (1 Megabit cor-

responds to 1024 kbps). Nevertheless a 
significant proportion of subscriptions 
are still between 2 and 10 Mbps. As of 
2017, the leading advertised download 
speed in G20 countries was 10 Gbps (10 
000 Megabits per second), though only 
a relatively small number of consumer 
offers were available at that level.  Nev-
ertheless, consumer offers marketed at 
1 Gbps are increasingly common in some 
countries, particularly where fibre to the 
premises or upgraded cable broadband 
networks are in place. This is the case 
in countries with high population den-
sities, such as Japan and Korea, as well 
as in an increasing number of cities in 
the United States. Residential offers at 
1 Gbps are most common where there is 
either strong infrastructure competition 
between operators or competition be-
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Measurement of broadband perfor-
mance is affected by the potential gap 
between advertised and “actual” speeds 
delivered to customers. Several tools are 
available to measure actual download 
or upload speeds, together with other 
quality-of-services parameters. Akamai 
is a content delivery network (CDN) and 
cloud services provider headquartered in 
the United States, responsible for serving 
between 15% and 30% of all web traffic 
making it one of the largest CDNs by 
volume. These data present the average 
download speed of content transiting 
the Akamai network to clients in differ-
ent countries. Equivalent data from other 

CDNs might give a different picture.

Statistics on the speed of data transit-
ing CDNs give only one view on Internet 
speed. Regulators collect information 
on the advertised download speed of 
subscriptions which can be compiled 
into indicators of subscriptions broken 
down by speed tiers to give a view of 
the “theoretical” speed of subscriptions. 
It is necessary to select speed tiers that 
provide a meaningful breakdown of to-
tal subscriptions and to update these 
for the general increases in advertised 
speeds over time. Such indicators are 
available on the OECD broadband portal:  
http://oe.cd/broadband.

Using speed tests

tween retail providers using wholesale 
networks.

Even in countries where connections 
advertised at 1Gbps or greater speeds 
are available, delivering these speeds 
to all geographical locations remains a 
challenge. It is also common for actual 

speed in use to be below (sometimes sig-
nificantly below) the advertised speed. 
Akamai measurements of the speed of 
content being downloaded through its 
global give one indication of average 
real-world internet speeds in different 
countries.

Akamai’s average speed, G20, Q1 2017
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Source: Q1 2017 State of the Internet / Connectivity Report, Akamai Technologies
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3.4 Prices for connectivity 

Prices for connectivity provide insights 
into competition and efficiency levels in 
communication markets. Between 2013 
and 2016, average prices across the G20 
decreased for mobile broadband access 
but increased for fixed broadband con-
nections. This is drawn from a compar-
ison over time of the averages for spe-
cific ITU price comparison baskets for 
telecommunication services. The baskets 
are designed to provide a snapshot of 
prices at any given time rather than as a 
series. Accordingly, the lowest cost plan 
is selected at any point in time and may 
have different characteristics from earli-
er plans (e.g. higher speed or increased 
amount of data). That caveat aside, it is 
nonetheless worth considering an aver-
age for all G20 countries as an indica-
tor of likely trends in the segment of the 

market shown (e.g. entry-level for fixed 
broadband). It should be noted, though, 
that the OECD also compiles broadband 
price indicators which cover different 
usage patterns – 20Gb and 200Gb for 
fixed broadband and up to 2Gb for mo-
bile broadband; for more information 
see the OECD Broadband Price Baskets 
Methodology: https://oe.cd/2id.

Declining unit prices does not mean that 
all users will be paying less, as consum-
ers can choose to pay the same amount 
as before for plans with higher includ-
ed amounts of data, higher speeds, etc. 
or incur costs to switch plan. In mobile 
markets, increased competition has both 
lowered prices and increased the quality 
of the offers.

G20 trends in fixed and mobile broadband prices, 2013-16

Note: PPP = purchasing power parity; Gb = Gigabyte; Mb= Megabyte.  Unweighted averages.  The fixed-broadband 
sub-basket refers to the price of a monthly subscription to an entry-level plan.  For comparability reasons, the 
fixed-broadband sub-basket is based on a monthly data usage of (a minimum of) 1 GB.  For plans that limit the 
monthly amount of data transferred by including data volume caps below 1 GB, the cost for the additional bytes is 
added to the sub-basket.  Broadband minimum speed is 256 kbit/s.

Source: ITU World Telecommunication/ICT Indicators database (accessed June 2018).
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3.5 Infrastructure for the Internet of Things 

The Internet of Things (IoT) refers to an 
ecosystem in which applications and ser-
vices are driven by data collected from 
devices that act as sensors and interface 
with the physical world. This ecosystem 
could soon constitute a common part 
of the everyday lives of people in G20 
countries and beyond. Important IoT ap-
plication domains span almost all major 
economic sectors including: health, edu-
cation, agriculture, transportation, manu-
facturing, electric grids and many more.  

Part of the underlying infrastructure of 
the IoT is machine-to-machine (M2M) 
communication. The Groupe Spéciale 
Mobile Association (GSMA) tracks the 
number of M2M subscriptions around the 
world. These data show the number of 

SIM cards embedded in machines, such 
as automobiles or sensors, which allow 
communication between such devic-
es. Among G20 economies, the United 
States had the highest penetration (num-
ber of M2M SIM cards per inhabitant) in 
June 2017, followed by France and the 
United Kingdom. Between 2012 and Q2 
2017, the number of subscriptions in-
creased by 272% in the G20. The People’s 
Republic of China had the largest share 
of worldwide M2M subscriptions (44%) 
at 228 million subscriptions in June 2017, 
representing three times the share of the 
United States.

ITU price data are collected in the 
fourth quarter of each year. Data on mo-
bile-broadband prices are collected by 
ITU directly from operators’ websites, 
while fixed-broadband price data are 
collected through the ITU ICT Price Bas-
ket questionnaire sent to the administra-
tions and statistical contacts of all 193 ITU 
Member States. For mobile broadband 
the basket is based on prepaid prices ex-
cept where prepaid subscriptions make 
up less than 2% of the total, in which 
case post-paid subscriptions are used. 
The fixed-broadband sub-basket refers 
to the price of a monthly subscription to 
an entry-level fixed-broadband plan with 
a monthly data usage of 1 GB or more. 
Where data volume caps below 1 Gb exist, 
additional data cost is added. For more 
information see https://www.itu.int/
en/ITU-D/Statistics/Pages/definitions/
pricemethodology.aspx

OECD broadband price data are gath-
ered directly from network operator 
websites. For fixed-line broadband a set 
of three operators with a combined mar-
ket share of at least 70% is compared. All 
DSL, cable, and fibre offers with adver-
tised speeds over 256kbps are included. 
For mobile broadband, at least the two 
largest network operators, with 50% or 
more combined market share based on 
subscriber numbers, are covered. Of-
fers include 3G and 4G mobile phone 
services, including post-paid, prepaid, 
and SIM only tariffs. Data and voice of-
fers are treated separately from data 
only. Handsets are not included. Offers 
are for month-to-month service adver-
tised clearly on the operator’s website 
and should be available in the country’s 
largest city. For more information see the 
OECD Broadband Price Baskets Method-
ology: https://oe.cd/2id.

Different methods to measure broadband affordability
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M2M SIM card penetration per 100 inhabitants, G20, 2012 and 2017 

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://www.oecd.org/sti/
scoreboard.htm OECD calculations based on GSMA Intelligence, September 2017.

Measuring the infrastructure for IoT using GSMA data
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The GSMA’s definition of M2M is: “A 
unique SIM card registered on the mobile 
network at the end of the period, ena-
bling mobile data transmission between 
two or more machines. It excludes com-
puting devices in consumer electronics 
such as e-readers, smartphones, dongles 
and tablets”. The GSMA collects publicly 
available information about mobile oper-
ators that have commercially deployed 
M2M services. It then uses a data model 
based on a set of historic M2M connec-
tions reported at any point in time by 
mobile operators and regulators, along 
with market assumptions based on their 
large-scale survey of M2M operators and 
vendors. This pool of data is then recon-
ciled by GSMA with their definition, nor-

malised and analysed to identify specific 
M2M adoption profiles. These adoption 
profiles are then applied by the GSMA 
to all operators that have commercially 
launched M2M services, but do not pub-
licly report M2M connections to produce 
national figures.  For more information, 
see www.gsmaintelligence.com. While 
the OECD and ITU collect data on M2M 
SIM cards directly from countries, the 
GSMA Intelligence estimates have been 
used here to ensure a global coverage 
from the same source and applied meth-
odology.  It should also be noted that 
mobile technologies are just a few of the 
more than 15 transmission technologies 
of IoT1.

1 For related measurement issues regarding other transmission technologies see Biggs et al. (2016), Harnessing the 
Internet of Things for Global Development. Geneva: ITU.
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Secured servers by hosting country, G20, June 2018
As a percentage of Internet hosts in each country and in millions

Source: Netcraft, www.netcraft.com, (accessed July 2018).

3.6 Secure servers’ infrastructure

The rapid spread of digital technologies 
and reliance on digitised information cre-
ates new challenges for the protection 
of sensitive data and network communi-
cations. Data on secure servers provide 
information on the number of web serv-
ers that can be used for the exchange of 
sensitive information, such as passwords 
and credit card numbers. SSL is a secu-
rity protocol used by Internet browsers 
and web servers to exchange sensitive 
information. It relies on a certificate au-
thority, provided by companies such as 
Symantec and GoDaddy, which issue 
a digital certificate containing a public 
key and information about its owner, and 
confirm that a given public key belongs to 
a specific website. In doing so, certificate 
authorities act as trusted third parties. 

According to data from the June 2018 
Netcraft survey, 32.6 million secure serv-
ers were deployed worldwide. This corre-
sponds to a compound average growth 
rate of 68% annually (from 19 million such 
servers June 2017). Growth rates acceler-
ated markedly in 2014; having grown by 
around 20% year-on-year previously. The 
United States accounted for the largest 
number of secure servers (12 million) - 
37% of the world total. It was followed by 
Germany (3.5 million, 11%) and the Unit-
ed Kingdom (1.6 million, 5%). However, 
most countries still have a low share of 
secure servers relative to the total num-
ber of servers; for example, in the United 
States less than 3% of all servers hosted 
use SSL/TLS.
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Secure servers are servers implement-
ing TLS or SSL security protocols. Net-
craft carries out monthly secure server 
surveys covering public secure websites 
(excluding secure mail servers, intranet 
and non-public extranet sites) using elec-
tronic tools to ascertain whether public 
servers have TLS or SSL implemented.

The protection of security and privacy 
online has become a key policy issue as 
individuals, businesses, and governments 
conduct considerable daily activities on 
the Internet. Statistical information on 
online security are typically drawn from 
three major sources: i) user surveys that 

are usually conducted by national sta-
tistical offices, ii) activity reports and iii) 
the Internet. Each data source has ad-
vantages and drawbacks. Besides the is-
sues specific to each data source, there 
is a more fundamental challenge to the 
measurement of security and privacy, 
whether online or offline. To fill the meas-
urement gap in this respect, the OECD 
has two major ongoing undertakings on 
the collection of information on digital 
security risk management practices in 
businesses and the reporting of personal 
data breach notifications by the Privacy 
Enforcement Authorities.

Measuring digital risk

3.7 Household access to computers 

In many countries, the number of house-
holds with computer access at home has 
continued to edge upward since 2010. 
Meanwhile, Korea, Japan, and South 
Africa have seen a declining share of 
households with computers. This is like-
ly to be driven by substitution towards 
smartphones and tablet computers as 
alternative means for accessing the in-
ternet and running software. Neverthe-
less, there is considerable disparity in the 
share of households with computer ac-
cess between G20 countries: over 90% in 
Germany and the United Kingdom com-

pared to less than 30% in India, South Af-
rica, and Indonesia – mobile devices are 
also widespread access means in these 
countries.

As computer hardware can be a signifi-
cant outlay for any household, computer 
access at home is highly correlated with 
income level. Over 80% of households in 
high income countries have computer ac-
cess while less than half that (34%) have 
access in lower middle income countries 
and 20 times fewer have access in low 
income countries (4.2%).
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Computers are defined to include desk-
top, portable or handheld computers (e.g. 
a personal digital assistant). A computer 
does not include other equipment with 
some embedded computing functions, 
such as cell phones, VCRs or TV sets.

These data are generally gathered 
through direct surveys of ICT access in 
households and by individuals or using 
questions on broader household surveys. 
The survey approach can differ consider-
ably; for example, Argentina, Brazil, and 
Saudi Arabia, as well as European Union 
countries, conduct stand-alone surveys 
of ICT use by households and individuals, 
while other countries include ICT ques-
tions on broader household surveys. Re-
lated to this, and also to population size, 
sample sizes vary widely from three to 

four thousand households in Argentina 
and Saudi Arabia, to over 50 000 house-
holds in the United States’ “Current Popu-
lation Survey Computer and Internet Use 
Supplement” and 300 000 households 
covered by the “National Socio-Econom-
ic Survey” in Indonesia. In general, while 
they often have relatively smaller sam-
ple-sizes, adopting a specific survey vehi-
cle can allow for more detailed questions 
to be asked.

Other potential sources of differences in-
clude the compulsory or voluntary nature 
of responses and recall periods. Break-
down of indicators by age or educational 
attainment groups may also raise issues 
concerning the robustness of informa-
tion, especially for smaller countries, ow-
ing to sample size and survey design.

Challenges for international comparability

Proportion of households with a computer, G20, 2010 and 2017 

Notes: Canada, Australia, Japan, United States, Brazil, Argentina, South Africa, Russian Federation, Saudi Arabia: 
2016 instead of 2017. South Africa and India: 2011 instead of 2010. In Australia, Japan, and Brazil the methodology 
changed between the first and second observations leading to a break in series.

Source: OECD, ICT Access and usage by Households and Individuals Database, http://oe.cd/hhind; European Com-
mission (Eurostat, Digital Economy and Society Index -DESI- and International DESI), “Households - Availability of 
Computers”; ITU World Telecommunication/ICT Indicators database (accessed June 2018).
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3.8 Household access to the Internet 

Internet penetration rates in households 
are an indicator of people’s access to 
information and services. Disparities in 
Internet access are partly explained by 
urban-rural divides within countries, par-
ticularly in countries with lower per capita 
incomes. In G20 countries such as Korea, 
Japan, Germany, and France, urban-rural 
divides are negligible - and in the Unit-
ed Kingdom more rural households have 

internet connections than urban house-
holds. The disparity remains wide in some 
other G20 countries though; three times 
more urban households are connected 
than rural in Mexico, for example. It is of 
note that almost all Internet connections 
are now broadband connections; even in 
developing countries, most households 
with connections now connect to broad-
band. 

Households with Internet connections, urban and rural, 2010 and 2016
As a percentage of households in each category

Notes: Australia and United States: 2015 instead of 2016. Argentina, Korea, India, Indonesia: 2011 instead of 2010. 
Breakdown not available for Saudi Arabia or Turkey - figure reflects overall total.  For Brazil, areas are defined as 
urban or rural according to local legislation, as compiled by the NSO. Reported data refer to urban (densely popu-
lated) and rural (thinly populated). For the United States, population density categories are approximated based on 
a household’s location in a principal city, the balance of a metropolitan statistical area (MSA), or neither, to protect 
respondent confidentiality.  

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard, 
based on OECD, ICT Access and usage by Households and Individuals Database, http://oe.cd/hhind; ITU World 
Telecommunication/ICT Indicators database (accessed June 2018).
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These data are gathered through direct 
surveys of ICT access in households and 
by individuals or using questions on 
broader household surveys. Surveys are 
generally annual but are less frequent in 
Australia and Canada. In the European 
Union, surveys are compulsory in eight 
countries. The OECD actively encourages 
the collection of comparable information 
in this field through its guidelines on the 
“Model Survey on ICT Access and usage 
by Households and Individuals” (OECD, 
2015b). ITU works actively with its Mem-
ber Countries on the methodology and 
collection of data on the access and use 
of ICT by households and individuals 
through the Expert Group on House-
holds, which meets annually and also 
through an online forum.

According to the OECD Regional Typol-
ogy, a region is classified as rural (urban) 
if more than half (less than 15%) of the 

population lives in local units with a pop-
ulation density below 150 inhabitants per 
square kilometre. In Japan and Korea, the 
threshold is 500 inhabitants, as national 
population density exceeds 300 inhab-
itants per square kilometre.  The OECD 
Regional Typology has been extended to 
include an additional criterion based on 
the driving time needed for 50% of the 
population of a region to reach a popu-
lated centre (Brezzi et al., 2011) to better 
discriminate between regions close to a 
large populated centre and remote re-
gions. For the time being, the extended 
typology has only been computed for 
regions in North America (Canada, Mex-
ico, and the United States) and Europe. 
The ITU does not recommend a particu-
lar definition of urban/rural, leaving it 
instead to the country to make its own 
classification.

Measuring Internet access in households
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3.9 Digital natives

EMPOWERING SOCIETY

The Internet permeates every aspect of 
the economy and society, and is also be-
coming an essential element of young 
peoples’ lives. Increasingly, policymakers 
require evidence of the impact of ICTs on 
students’ school performance. However, 
current research presents a rather mixed 
picture and underlines the need for addi-
tional metrics. According to the results of 
the 2015 OECD Programme for Interna-
tional Student Assessment (PISA), 17% of 
students in the OECD area first accessed 
the Internet at the age of 6 or before. For 
countries where data are available, less 
than 0.3% of 15-year-olds reported never 
having accessed the Internet. 

The age of first access to the Internet 
varies across countries. Over 25% of stu-
dents started using the Internet at the 
age of 6 or before in the United Kingdom, 
and over 20% in Australia. The most com-
mon age of first access to the Internet 
is between 7 and 9 years in about two-
thirds of the countries surveyed by PISA, 
and 10 years and over in the remaining 
third. Brazil was among countries with 
the greatest proportion of students (over 
30%) spending more than 6 hours a day 
on the Internet outside school. 

Students who first accessed the Internet at the age of 6 or before, 
G20, 2012 and 2015

Notes: Data for China relate to the four PISA participating provinces: Beijing, Shanghai, Jiangsu, Guangdong.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
OECD calculations based on OECD PISA 2015 Database, July 2017.
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3.10 Narrowing the digital divide

Today’s digital economy is character-
ised by connectivity between users and 
between devices, as well as the conver-
gence of formerly distinct parts of com-
munication ecosystems such as fixed and 
wireless networks, voice and data, and 
telecommunications and broadcasting. 
The Internet and connected devices have 
become a crucial part of most individuals’ 
everyday life in G20 economies. 

The share of individuals using the internet 
in G20 countries increased threefold on 
average between 2006 and 2016, with 
considerable increases seen in Saudi 
Arabia, France, Argentina, Russia, Mex-

ico, South Africa, China, and Indonesia 
- narrowing the gap among G20 econo-
mies. Some G20 economies are reaching 
saturation (uptake by nearly 100% of in-
dividuals), while there remains significant 
potential for catch-up in others.

Differences in Internet uptake are linked 
primarily to age and educational factors, 
often intertwined with income levels.

The OECD PISA assesses the skills of 
15-year-olds in 72 economies. Over half 
a million students between the ages of 15 
years, 3 months and 16 years, 2 months, 
representing 28 million 15-year-olds 
globally, took the internationally agreed 
2-hour test for the 2015 PISA. All students 
must be enrolled in school and have com-
pleted at least six years of formal school-
ing, regardless of the type of institution, 
programme followed, or whether the ed-
ucation is full-time or part-time. All G20 
countries except India, Saudi Arabia and 
South Africa participated in PISA 2015 
(see http://www.oecd.org/pisa/sitedoc-
ument/PISA-2015-technical-report-final.
pdf). Four provinces of China participate: 
Beijing, Shanghai, Jiangsu, and Guang-
dong. The optional ICT familiarity mod-
ule inquires on the availability of ICTs at 
home and school, the frequency of use 
of different devices and technologies, 

students’ ability to carry out computer 
tasks and their attitudes towards com-
puter use. In 2015, 47 out of 72 economies 
participating in PISA ran this specific 
module. Despite the valuable informa-
tion that can be gained, the ICT optional 
module was not administered in several 
participating G20 countries (Argentina, 
Canada, Germany, Indonesia, Turkey, and 
the United States), often due to the costs 
of including additional questions in the 
survey. Data from multiple PISA waves 
allow student use of ICTs both at school 
and outside school to be explored over 
time, as well as investigation of the im-
pact on school performance - a key policy 
concern.

What is the OECD PISA survey? 
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Notes: Internet users are defined for a recall period of 3 months except for: Australia, Canada and Japan (12 months); 
the United States (6 months for 2015 data point and no time period specified in 2006); Korea (12 months in 2006); 
China, India, and South Africa (no recall period specified). Data for India, South Africa, Indonesia (2006 only), and 
Saudi Arabia (2006 only) are ITU estimates. Australia data refer to the fiscal years 2006/07 ending on 30 June 
and 2015/16. Brazil data refer to 2008 and 2016. Canada data refer to 2007 and 2012 and in 2007, data refer to in-
dividuals aged 16 and over instead of 16-74. Indonesia data relates to individuals aged 5 or more. Japan data relate 
to individuals aged 15-69. Saudi Arabia data relate to individuals aged 10 to 74. Korea data refer to 2015 instead of 
2016. Turkey data refer to 2007 instead of 2006. United States data refer to 2007 and 2015.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
based on OECD, ICT Access and Usage by Households and Individuals Database, http://oe.cd/hhind; ITU, World 
Telecommunication/ICT Indicators Database and national sources, June 2018.

As a percentage of 16-74-year olds

In order to identify “internet users” it is 
first necessary to define how recently an 
individual must have used the internet 
in order to be counted. A recall period 
of 3 months (meaning the respondent 
should have used the internet in the 3 
months prior to being surveyed) is rec-
ommended. Nevertheless, some coun-
tries use longer recall periods or have no 
recall period at all; such methodological 
differences impact the ability to make 
international comparisons.

These data are generally gathered 
through direct surveys of ICT use in 
households and by individuals or using 
questions on broader household sur-
veys. Even among European countries, 
where indicators are fully harmonised, 
data collection practices differ. In some 
cases data are collected through Labour 
Force Surveys or general surveys of living 
conditions (e.g. in Italy and the United 
Kingdom).

Who is an Internet user?
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Diffusion of selected online activities among Internet users, 2017

Notes: Australia, Brazil, Indonesia, Russian Federation and Saudi Arabia data relate to 2016, likewise for Japan with 
the exception of cloud storage which refers to 2015.  United States data relate to 2015.  Canada data relate to 2012. 
The recall period is the last 3 months for all activities except online purchases and: for Australia and the United 
States, the recall period is the last 3 months for all activities. For Canada, Japan and Korea, the recall period is the 
last 12 months for all activities. For Mexico, the recall period for online sales is the last 12 months.

Source: OECD, ICT Access and Usage by Households and Individuals Database, http://oe.cd/hhind; European 
Commission (Eurostat, Digital Economy and Society Index -DESI- and International DESI); and ITU World Telecom-
munication/ICT Indicators Database, June 2018.

As a percentage of internet users

3.11 People’s use of the Internet 

The types of activities carried out over 
the Internet vary widely across G20 coun-
tries as a result of different institutional, 
cultural, and economic factors including 
age and educational attainment. Like-
wise, country uptake for more sophis-
ticated activities also varies and be im-
pacted by factors such as familiarity with 
online services, trust, and skills.

In all G20 countries, participating in so-
cial networks is one of the main activi-
ties of Internet users; only in the United 
Kingdom, Germany, and France is e-com-
merce even more popular.  In nearly all 
countries, the share of online purchasers 
in 2016 was higher than in 2010. In some 
countries starting with a lower level of 

uptake, such as Mexico, shares more than 
doubled.  

In general, internet users are considera-
bly more likely to make purchases online 
than to engage in selling online: on av-
erage 55% of internet users in countries 
for which data are available made online 
purchases but only 20% sold goods or 
services online. In Turkey and Mexico the 
shares are more similar – 32% purchasing 
compared to 18% selling online in Turkey 
and 20% purchasing compared to 10% 
selling in Mexico – though shares for both 
activities are relatively low in these coun-
tries compared to most others.
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These data are typically gathered through 
direct surveys of households’ ICT usage in 
the same way as data on internet usage 
– by asking if the respondent has under-
taken a specific activity during the recall 
period.  The OECD Model Survey on ICT 
Access and usage by Households and In-
dividuals (OECD, 2015b) proposes a wide 
range of activities for investigation also 
including e-government, e-banking, job 
search, reading online news, download-
ing software, and many more. A recall pe-
riod of 3 months (meaning the respond-

ent should have undertaken the online in 
the 3 months prior to being surveyed) is 
recommended; nevertheless, some coun-
tries use longer recall periods or have no 
recall period at all; such methodological 
differences impact the ability to make in-
ternational comparisons. Cloud storage 
relates to using the internet as a storage 
space to save files for private purposes. 
Content creation relates to uploading 
self-created content on sharing websites 
such as YouTube, Facebook, and Spotify.

Measurability

3.12 E-consumers

E-commerce can substantially widen 
choices and convenience for consumers. 
In nearly all countries, the share of on-
line purchasers in 2016 was higher than 
in 2010. In some countries starting with 
a lower level of uptake, such as Mexico, 
shares more than doubled. In 2016, 49% 
of all Internet users in G20 countries 
made a purchase online, but the propor-
tion of online purchasers among users 
aged 16-24 was, on average, over 14 per-
centage points higher than among users 
aged 55-74.

The “age gap” between the share of 55-
74 year olds and those aged 16-24 un-
dertaking e-commerce transactions is 
particularly pronounced in Korea (17% 
compared to 68%). Meanwhile, in the 
United States the older age group are 
slightly more likely to make purchases 
online than 16-24 year olds, suggesting 
that the older generation are highly inte-
grated in the digital economy.
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An e-commerce transaction describes 
the sale or purchase of goods or servic-
es conducted over computer networks 
by methods specifically designed for the 
purpose of receiving or placing orders 
(OECD, 2011).

Internet users are individuals who have 
accessed the Internet within the last three 
months prior to surveying however differ-
ent recall periods have been used in some 
countries. Online purchases are usually 
measured with respect to a 12-month 
recall period, taking into consideration 
that this is not always a high-frequency 
activity.

These data are typically gathered through 
direct surveys of households’ ICT usage.  
Data collection on ICT usage by individ-

uals is uneven across countries, due to 
differences in the frequency and nature 
of surveys.  For online purchases, issues 
of comparability may be linked to sever-
al factors. Differences in age limits play 
a role – data for Japan and the United 
States refer to all individuals aged 6 and 
over instead of 16-74 year olds, which 
might reduce overall rates. Differences 
in recall periods the definition of e-com-
merce applied, and in survey methodol-
ogy (e.g. techniques, time of year, etc.) 
also have an impact.

Data on mobile commerce (purchase via 
a handheld device) are also usually col-
lected within these surveys, as well as the 
types of products that are being purchas-
es (e.g. travel, films, music, books, food, 
tickets for events, etc.).

What is an e-commerce transaction?

Individuals who purchased online in the last 12 months, G20, by age, 2016

Note: * for the United States, the age gap is the opposite of other countries: individuals aged 55-74 have a slightly 
higher propensity to purchase online than individuals aged 16-24. For differences in recall period, reference period 
of data collection and age brackets see notes in data file.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
based on OECD ICT Access and Usage by Households and Individuals Database, http://oe.cd/hhind and ITU, World 
Telecommunication/ICT Indicators Database, June 2018.

As a percentage of Internet users in each age group
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3.13 Mobile Money

Mobile money accounts are among the 
types of financial services considered in 
the IMF’s Financial Access Survey. Mobile 
money is a store of value and means of 
payment accessible via a mobile phone. 
Its convenience and low costs give mo-
bile money an important role in fostering 
financial inclusion. Mobile money servic-
es are often available close to home in 
areas with few or no banks, and less doc-

umentation is required to open a mobile 
money account than a bank account.

Mobile money is available in some G20 
countries, and in many developing coun-
tries. As a substitute for a deposit account 
at a bank, it tends to be more popular in 
economies with fewer bank accounts per 
capita. 

Mobile Money Account Penetration

Source: IMF Financial Access Survey. http://data.imf.org/?sk=E5DCAB7E-A5CA-4892-A6EA-598B5463A34.

Registered Mobile Money Accounts per 1000 adults, 2007-16, G20 
countries where available as of 2013
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3.14 Citizens interacting with government

ICTs can play a considerable role in simpli-
fying interactions with public authorities, 
thanks to the digitisation and automa-
tion of many processes. For both individ-
uals and businesses, online interactions 
can include simple document browsing, 
downloading forms or completion of 
administrative procedures. The share of 
individuals using the Internet to interact 
with public authorities in the G20 coun-
tries for which data are available has in-
creased in recent years, from 29% in 2010 
to 39% in 2016. Korea and Turkey saw par-
ticularly pronounced increases from less 
than 13% in 2010 to nearly 40% in 2016. 

Inter-country differences remain large, 
however, ranging from over 55% in France 
and Canada to 6% in Japan. Use by indi-
viduals aged 55-74-years remains mark-
edly lower than average in these coun-
tries. Inter-country differences may 
reflect differences in internet usage rates, 
the supply of e-government services and 
the propensity of users to perform ad-
ministrative procedures online, as well as 
limited data comparability. On average, 
less than 4% of EU citizens who needed 
to submit a completed form to public au-
thorities in 2016 reported being unable 
to submit online because the service was 

Mobile Money vs. Bank Accounts, per 1000 Adults, 2016

Source: IMF Financial Access Survey. http://data.imf.org/?sk=E5DCAB7E-A5CA-4892-A6EA-598B5463A34C

Note: Accounts at commercial banks refer to deposit accounts

Registered Mobile Money Accounts per 1000 adults, 2007-16, G20 
countries where available as of 2013

Registered mobile money accounts include inactive accounts; active accounts and 
transactions tend to show faster growth. Estimates are based on administrative data 
from mobile money service providers.   
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Individuals using the Internet to interact with public authorities, 
G20, by age, 2016

Notes: Unless otherwise stated, data refer to the respective online activities in the last 12 months. For Australia, 
data refer to the fiscal years 2010/11 ending on 30 June and 2012/13. For Korea and the Russian Federation, data 
refer to 2013 and 2009. Brazil data refer to 2015, Canada, data to 2012. Japan data refer to individuals aged 15-69 
instead of 16-74 using the Internet for sending filled forms via public authority websites in the last 12 months. For 
Mexico, using e-government services includes the following categories: “communicating with the government”, 
“consulting government information”, “downloading government forms”, “filling out or submitting government 
forms”, “carrying out government procedures” and “participating in government consultations”. For “sending 
forms”, data correspond to the use of the Internet in the last 3 months.

Sources: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
based on OECD, ICT access and use database, http://oe.cd/hhind; ITU World Telecommunication/ICT Indicators 
database (June 2018).
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unavailable. The share was much higher 
in Germany (13%). 

Concerns about protection and securi-
ty of personal data are also frequently 
reported as a reason for not submitting 
official forms online. In 2016, 21% of peo-

ple in the EU chose not to submit com-
pleted forms to public authorities and, on 
average, 22% among those cited privacy 
and security concerns as a reason for not 
doing so. This was also particularly the 
case in Germany (38%).
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Individuals’ online interactions with 
public authorities range from the simple 
collection of information on government 
websites to interactive procedures where 
completed forms are sent via the inter-
net – excluding manually typed e-mails 
(for individuals). Public authorities refer 
to both public services and administra-
tion activities. These may be authorities 
at the local, regional, or national level. 
E-government can be measured by col-
lecting information on electronic servic-
es offered by government entities (sup-
ply-side approach) or on the use of these 
services by businesses and individuals 
(demand-side approach). In recognition 

Measuring people’s online interactions with government

of the statistical difficulties of the sup-
ply-side approach, the OECD and other 
international organisations have adopt-
ed a demand-side approach. Such an ap-
proach is not without difficulties, howev-
er, as the same services (e.g. transport, 
education, health) can be provided by 
government and/or by public or private 
sector businesses with the precise mix 
varying between countries; the scope for 
e-government service use by individuals 
and firms will therefore differ between 
countries. These structural differences 
are likely to affect not only internation-
al comparability, but also comparability 
over time within countries. 
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Tertiary graduates in the natural sciences, engineering and ICTs (NSE & ICT), G20, 
2005 and 2015

Notes: 2005 data points estimated by UNESCO Institute for Statistics to align available ISCED1997 data with the 
ISCED2011 and ISCED-F 2013 revisions; other data accords with ISCED2011 and/or ISCED-F 2013.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
based on OECD (2017), Education at a Glance 2017: OECD Indicators and OECD (2007), Education at a Glance 2007: 
OECD Indicators, OECD Publishing, Paris; and UNESCO Institute for Statistics (accessed June 2018).

As a percentage of all tertiary graduates

3.15 Education in the digital era

Tertiary education has expanded world-
wide to support the supply of highly ed-
ucated individuals and meet rising de-
mand for cognitive skills. Policy makers 
are particularly interested in the supply 
of scientists, engineers, and ICT experts 
because of their direct involvement in 
technical change and the ongoing digital 
transformation. In 2015, around 23% of 
students graduating at tertiary level with-
in G20 Countries did so with a degree 
in the natural sciences, engineering, and 

information and communication tech-
nologies (NSE & ICTs). In spite of per-
ceived shortages in this area, this remains 
similar to the share in 2005. However, 
women account for only 34% of all NSE 
& ICT graduates on average in 2015, with 
shares ranging from 26% in Korea to 41% 
in South Africa and Italy, and 42% in India. 
India contributed the largest number of 
ICT graduates at nearly 585 000 as well 
as being the country closest to gender 
parity in this field.
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The natural sciences, engineering and 
ICT fields correspond to the following 
fields in the ISCED Fields of Education 
and Training 2013 (ISCED-F 2013) clas-
sification: 05 Natural sciences, mathe-
matics, and statistics; 06 Information 
and Communication Technologies; and 
07 Engineering, manufacturing and con-
struction.

Indicators on graduates by field of educa-
tion are computed on the basis of annual 
data jointly collected by UIS/OECD/Eu-
ropean Commission. This data collection 
process aims to provide internationally 
comparable information on key aspects 
of education systems in more than 60 

Measuring fields of education

countries worldwide (http://www.oecd.
org/education/database.htm).  

The implementation in this data collec-
tion of the 2011 revision of the Interna-
tional Standard Classification of Edu-
cation (ISCED-11) and the ISCED 2013 
2013 Fields of Education and Training 
classification impacts the comparability 
with data obtained in earlier collections. 
For this reason, UNESCO Institute for 
Statistics (UIS) estimations which aim 
to align back-series data based on the 
earlier ISCED1997 classification with the 
ISCED2011 revision are used for earlier 
periods.

3.16 Individuals with ICT skills

ICT skills are a key determinant of the 
ability to make effective use of ICTs. Cur-
rently, there is little data available for 
measuring ICT-specific skills, and hence 
researchers and policy-makers must rely 
on proxy indicators to measure this im-
portant enabler of ICT development. In-
dividuals with ICT skills is one relevant 
indicator, also used to monitor SDG Tar-
get 4.42.

Fairly high shares of Internet users are 
observed to have basic skills and – to a 
lesser extent – standard skills across G20 
countries. For advanced skills, however, 
which is the proportion of Internet users 
who have written a computer program 

using a specialized programming lan-
guage in the last three months, values 
are uniformly low. While this only pro-
vides a partial picture – for example, it 
is possible that individuals who haven’t 
programmed in the last three months do 
possess programming or other advanced 
ICT skills – it is an area of concern for pol-
icy makers, especially in an environment 
where the demand for people with ad-
vanced ICT skills is growing and will con-
tinue to do so for the foreseeable future. 

2 By 2030, substantially increase the number of youth and adults who have relevant skills, including technical and 
vocational skills, for employment, decent jobs and entrepreneurship.
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The indicator individuals with ICT skills is 
collected through household ICT surveys, 
where individuals are asked whether they 
have undertaken nine computer-related 
activities in the last three months. Com-
puter-related activities used to measure 
ICT skills are as follows:

1. Copying or moving a file or folder;

2. Using copy and paste tools to dupli-
cate or move information within a 
document;

3. Sending e-mails with attached files 
(e.g. documents, pictures, a video);

4. Using basic arithmetic formulae in a 
spreadsheet;

5. Connecting and installing new devic-
es (e.g. a modem, camera, printer);

6. Finding, downloading, installing and 
configuring software;

7. Creating electronic presentations 
with presentation software (including 

Measurability

text, images, sound, video or charts);

8. Transferring files between a comput-
er and other devices;

9. Writing a computer program using a 
specialized programming language.

These nine activities are aggregated into 
three skill levels. An individual has basic 
skills if (s)he has undertaken any of the 
activities numbered 1-3 and 8 of the list 
above, standard skills if (s)he has under-
taken any of the activities numbered 4-7 
and advanced skills if (s)he has undertak-
en activity 9. The indicator is currently 
being revised because it needs to consid-
er skills beyond computer-related skills. 
The indicator will also be aligned with 
the EU Digital Competence Framework 
for Citizens by adopting its five compe-
tence areas (Information and data liter-
acy, Communication and collaboration, 
Digital content creation, Safety, and 
Problem solving.)

Individuals with ICT skills, by type of skills, 2017

Notes: Data for Germany, the United Kingdom, Italy and Brazil refer to 2016. The values for the EU are the unweighted 
averages of basic/standard/advanced skills of the 28 individual EU countries.

Source: ITU World Telecommunication/ICT Indicators database (June 2017). 
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3.17 Research in machine learning

INNOVATION AND TECHNOLOGY ADOPTION

The global volume of scientific produc-
tion is growing significantly over time. 
Indicators of “scientific excellence” fo-
cus on the contribution of economies to 
the top cited publications. For example, 
China has increased its production of 
highly-cited scientific output and so its 
share in the world’s top 10% most-cited 
publications from less than 4% in 2005 
to 14% in 2016, making it the second larg-
est contributor to “scientific excellence” 
after the United States (OECD, 2017a). 
Among the research fields with greatest 
potential to revolutionise production as 
well as to contribute to tackling global 
challenges is research in the field of arti-
ficial intelligence (AI), which has aimed 
for decades to allow machines to perform 
human-like cognitive functions. Break-
throughs in computational power and 
systems design have raised the profile 
of AI, with its outputs increasingly resem-

bling those of humans. 

A key driver has been the development 
of machine learning (ML) techniques. ML 
deals with the development of comput-
er algorithms that learn autonomously 
based on available data and informa-
tion. Drawing on the power of “big data” 
sources, algorithms can deal with more 
complex problems that were previously 
assailable only to human beings. Biblio-
metric analysis shows remarkable growth 
in scientific publications related to ML, 
especially during 2014-15. The United 
States and the European Union lead in 
this area of research both in terms of total 
and top cited publications. Also worthy 
of note is the rapid growth in publications 
from China and India, now the second 
and fourth largest countries producing 
high quality scientific documents on ML.

Top science in Machine Learning, G20, 2006 and 2016

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
calculations based on Scopus Custom Data, Elsevier, Version 4.2017; and 2015 Scimago Journal Rank from the 
Scopus journal title list (accessed June 2017), July 2017.

G20 economies with the largest number of ML documents among 
the 10% most cited, fractional counts
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3.18 AI-related technologies 

Disruptive technologies displace estab-
lished ones and affect production pro-
cesses, the entry of new firms, and the 
launch of ground-breaking products and 
applications. Many of the most exciting 
or useful products available today owe 
their existence performance, efficacy 
and accessibility to the recent develop-
ment of disruptive technologies in fields 
such as advanced materials, information 
and communication technologies, and 
health-related technologies.

Among disruptive technologies, Artifi-
cial Intelligence (AI) holds the promise 
of contributing to tackling global chal-
lenges related to health, transport and 
the environment. AI is a term used to de-
scribe machines performing human-like 
cognitive functions (e.g. learning, under-
standing, reasoning or interacting). The 
development of AI-related technologies, 
as measured by inventions patented in 

the five top IP offices (IP5, i.e. the patent 
offices of the United States, China, Ja-
pan, Korea and Europe), increased by 6% 
per year on average between 2010 and 
2015, twice the average annual growth 
rate observed for patents in every do-
main. In 2016, 26 000 IP5 patent families 
related to AI were filed worldwide. Japan, 
Korea and the United States accounted 
for over 60% of AI-related patent appli-
cations during 2014-16. Among the G20 
economies, Korea, China and the Russian 
Federation increased considerably their 
number of AI-related patents compared 
to 2004-06, and India now also features 
among the top 10 G20 economies lead-
ing in this field. AI technological break-
throughs such as “machine learning” cou-
pled with emerging technologies such 
as big data and cloud computing are 
strengthening the potential impact of AI.

The indicator of scientific excellence indi-
cates the percentage of a unit’s scientific 
output that is included in the global set 
of the top-10% of cited papers in their 
respective scientific fields. The indicator 
is based on fractional counts of docu-
ments (articles, reviews and conference 
proceedings) by authors affiliated to in-
stitutions in each economy. In order to 
identify documents related to Machine 

Learning, a search for the text item “*ma-
chine learn*” has been performed in the 
abstracts, titles and keywords of docu-
ments published up to 2016 and indexed 
in the Scopus database. The accuracy of 
this approach depends on the compre-
hensiveness of abstract indexing, which 
implies a bias towards English-speaking 
journals. 

Interpreting scientific excellence
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Patents in artificial intelligence technologies, 2004-06 and 2014-16

Notes: Data refer to the number of IP5 patent families in artificial intelligence (AI), by filing date and inventor’s 
country, using fractional counts. Data for 2015 and 2016 are incomplete.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
based on OECD STI Micro-data Lab: Intellectual Property Database, http://oe.cd/ipstats, June 2018.

G20 inventors’ countries, shares in IP5 patent families

Measuring the development of AI tech-
nologies is challenging as the bounda-
ries between AI and other technologies 
blur and change over time. The indicators 
presented here make use of technology 
classes (i.e. the International Patent Clas-
sification, IPC, codes) listed in the patent 
documents to identify AI-related inven-
tions. All inventions belonging to the 
“Human interface” and “Cognition and 
meaning understanding” categories list-
ed in the 2017 OECD ICT taxonomy (see 
Inaba and Squicciarini, 2017), as well as 
those related to G06N code of the Inter-
national Patent Classification (IPC) are 
here considered as being AI-related. The 
OECD is working to refine further its op-
erational definitions of AI technologies 

Defining AI-related technologies

and scientific outputs, mining the bib-
liometric and patent data hosted in its 
Micro-data Lab infrastructure. Advanced 
search strategies are being implemented 
to identify scientific publications in AI, 
based on keywords in peer-reviewed ar-
ticles, citations linked to pioneer studies 
etc. In parallel, refinements of the opera-
tional definition of AI-related inventions 
are being undertaken in consultation with 
experts and leading actors in the field. 
Both approaches can shed light on the 
emergence of AI-fields, topics and ap-
plications, and the science-technology 
links in AI. The indicators presented here 
rely on patent families (patents applied at 
the same time to at least two of the five 
largest IP offices - IP5).  
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3.19 Robotisation in manufacturing

Production is being transformed by 
advances in fields such as big data, 3D 
printing, machine-to-machine communi-
cation, and robots. Comparable and rep-
resentative data for 2015 on the deploy-
ment of industrial robot technologies, for 
example, show that Korea and Japan lead 
in terms of robot intensity (i.e. the indus-
trial stock of robots over manufacturing 
value added) these rates are considera-
bly higher than the average for these G20 
countries (0.8%). Robot intensity has in-
creased by 54% in the EU28 since 2005, 

and has also increased in most other G20 
economies; in particular, robot intensi-
ty in China increased from 23% to 88% 
of that of the United States. Meanwhile, 
robot intensity has fallen in the Russian 
Federation and Australia. However, these 
figures should be interpreted with cau-
tion, since the indicators are based on the 
quantity of robots active in an economy 
at a specific moment and do not capture 
changes in the effectiveness or quality of 
robots over time. 

Top robot-intensive G20 economies, 2005 and 2015

Notes: Robot use collected by the International Federation of Robotics (IFR) is measured as the number of robots 
purchased by a given country/industry. Robot stock is constructed by taking the initial IFR stock starting value, then 
adding to it the purchases of robots from subsequent years with a 10% annual depreciation rate. Figure covers all 
manufacturing, mining and utilities sectors. Data for Australia are extrapolated for the years 2014 and 2015 due to 
a lack of data availability.  Due to lack of available data, the OECD average excludes Canada, Israel, Luxembourg, 
and Mexico.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard; 
OECD calculations based on International Federation of Robotics data, and the World Bank, Word Development 
Indicators Database, September 2017.

Industrial robot stock over manufacturing value added, millions USD, current values
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An industrial robot is defined by ISO 
8373:2012 as “an automatically con-
trolled, reprogrammable, multipurpose 
manipulator programmable on three or 
more axes, which can be either fixed in 
place or mobile for use in industrial au-
tomation applications”. The Internation-
al Federation of Robotics (IFR) collects 
information on shipments (counts) of 
industrial robots from almost all existing 
robot suppliers worldwide. The measure 
of the stock of robots displayed above 
has been calculated by taking the first-

Defining robots

year stock value from the IFR, adding the 
sales of robots for subsequent years and 
assuming an annual depreciation rate of 
10%. As a consequence, these metrics 
do not capture increases in the value of 
robots or their ability to perform tasks 
(i.e. no equivalent for “horsepower” in 
engines exists for robots). These figures 
are restricted to manufacturing, mining, 
construction and utilities, as IFR data 
obtained by the OECD do not include 
robots used in services industries other 
than the R&D industry.

3.20 R&D in information industries

Investment in R&D is key to innovation. 
The United States performs the most R&D, 
with over USD 500 billion of domestic 
R&D expenditures in 2015. This exceeds 
by about one-quarter the amount of R&D 
performed in China, the second-largest 
performer, which overtook the combined 
EU28 area in 2015. Among the G20, Korea 
has the highest ratio of R&D expenditures 
to GDP owing to rapid increases in recent 
years. Emerging G20 economies account 
for a growing share of the world’s R&D. 

Increasing national investment in R&D re-
quires the combination of public and pri-
vate efforts. In the more developed econ-
omies, the business sector accounts for 
the largest share of R&D spending, with 
much of this directed towards developing 
new products (and associated business 
processes) to introduce in the market – 
that build on existing knowledge or in-

volve developing new knowledge. 

In the G20, the industrial structure varies 
considerably from service-based econo-
mies to manufacturing or resource-based 
ones. Industries such as “ICT equipment” 
and “information services” are among the 
most R&D intensive. On average, the “in-
formation industries” account for about 
one third of business enterprise expendi-
ture on R&D (BERD) in the G20 countries 
for which data are available; this reaches 
over half in Korea and more than 40% in 
the United States. Business R&D expend-
iture in the ICT industries alone repre-
sents about 0.8% to 1.9% of GDP in these 
countries, reflecting the high research in-
tensity of these economies and the ICT 
sector itself. 
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Business enterprise expenditure on R&D and information industries, G20, 2015

Notes: information industries share for same reference year as BERD if available, otherwise based on shares for 
the most recent available year: Australia (2011), China (2009) and France (2013). Value Added (VA) in industry is 
calculated as the total VA excluding “real estate activities” (ISIC Rev.4 68), “public administration and defence; 
compulsory social security and education” (ISIC Rev.4 84 to 85), “human health and social work activities” (ISIC 
Rev. 4 86 to 88) and “activities of households as employers” (97 to 98).

Source: OECD calculations based on ANBERD, http://oe.cd/anberd, and Main Science and Technology Indicators 
Database, http://oe.cd/msti, July 2018.

As a percentage of value added in industry

As defined in the OECD Frascati Manual 
(OECD, 2015 http://oe.cd/frascati), R&D 
comprises basic research (aimed at cre-
ating new knowledge with no specific ap-
plication in view), applied research (new 
knowledge towards a specific practical 
aim) and experimental development (to 
develop new products or processes). 
Business expenditure on R&D (BERD) in-
cludes all expenditure on R&D performed 
by business enterprises, irrespective of 
funding sources. Expenditures are classi-
fied according to the main source of val-
ue added of the enterprise. Differences 
exist in the ways economies collect and 
report R&D data by economic activity. 
Interpretation may vary depending on 

What do we mean by R&D?

whether data are collected on the basis 
of the main activity of the R&D perform-
er, the industry or product to which the 
R&D is targeted, or a mix of the two. The 
Frascati Manual advocates separate re-
porting of both types of data. A specific 
effort is also made to encourage the sep-
arate reporting of software-related R&D 
to understand the overlap between R&D 
and software investment statistics. The 
proliferation of software R&D within all 
sectors (e.g. automotive) may also ex-
plain the apparent lack of growth in the 
share of information industries’ BERD.
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3.21 Supporting business R&D

Given the importance of information 
industries in overall business R&D ex-
penditure, these industries can be key 
beneficiaries from Government R&D sup-
port measures. Government support for 
business R&D seeks to encourage firms 
to invest in knowledge that can result in 
innovations that transform markets and 
industries and result in benefits to soci-
ety. Public support for business R&D is 
typically justified as a means of overcom-
ing a number of market and institutional 
failures. In addition to providing direct 
R&D support such as grants or contracts, 
many governments also incentivise firms’ 
R&D through tax relief measures. In 2017, 
16 G20 economies gave preferential tax 

treatment to business R&D expenditures. 
Korea, the Russian Federation, and France 
provided the most combined support for 
business R&D as a percentage of GDP in 
2015, while the United States, France, and 
China provided the largest volumes of tax 
support. The relative importance of tax 
incentives has increased across a major-
ity of G20 economies, although this is by 
no means universal. Germany and Mexico 
do not provide R&D tax incentives. The 
optimal balance of direct and tax support 
for R&D varies from country to country 
and can evolve over time, as each tool 
addresses different market failures and 
stimulates different types of R&D under 
changing conditions.

Direct government funding of business R&D and tax incentives for R&D, G20, 2015

Source: OECD, R&D Tax Incentive Indicators, http://oe.cd/rdtax, Main Science and Technology Indicators 2017/2, 
April 2018.
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3.22 ICT-related innovations

Competing in Information and Communi-
cation Technology (ICT) markets world-
wide requires innovations and techno-
logical developments to be bundled with 
appealing designs, while making con-
sumers able to recognise the new and 
often complex products on offer. Over 
2012-15, ICT patents accounted for about 
26% of all IP5 patent families filed by G20 
countries – 2 percentage points more 
than observed a decade earlier (2004-6). 
In contrast, China increased its share by 
40% and its IP5 patent portfolio became 
the most specialised in ICT. 

Patents are not the only form of intel-
lectual property that can be leveraged 
in relation to ICT products.  Some coun-
tries seem to progressively move towards 
ICT IP bundle strategies which put less 
emphasis on technological innovation 
(patents) and leverage more on the look 
and feel of products (design) and on 
extracting value from branding (trade-
marks). Meanwhile, some G20 countries - 
notably BRIICS countries - are seemingly 
pursuing technological catch-up strat-
egies, while ring-fencing their products 
through designs and brands.

Tax incentives for business R&D include 
allowances and credits, as well as other 
forms of advantageous tax treatment 
of business R&D expenditure. Estimates 
exclude income-based incentives (e.g. 
preferential treatment of incomes from 
licensing or asset disposal attributable 
to R&D or patents) and incentives to tax-
payers other than firms. While typically 
non-discretionary and demand-driven, 
some countries require pre-approval of 
R&D projects or accreditation. Budget 

How to measure R&D tax incentives 

limits may apply at the country level. In 
this figure, estimates of the cost of R&D 
tax incentives at the national or federal 
level have been combined with data on 
direct R&D funding (R&D grants and pur-
chases), as reported by firms, to provide a 
more complete picture of government ef-
forts to promote business R&D. The latest 
edition of the Frascati Manual summariz-
es the guidance on reporting data on tax 
relief for R&D. See http://oe.cd/frascati.
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ICT-related patents, 2004-06 and 2014-16

ICT-related trademarks, 2012-15

As a percentage of total IP5 patent families owned by countries

As a percentage of total trademarks, EUIPO, JPO, and USPTO

Source: OECD, STI Micro-data Lab: Intellectual Property Database, http://oe.cd/ipstats, June 2018.
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3.23 ICT Use by businesses

Almost no business today is run with-
out ICTs of some sort (including mobile 
phones), but the extent to which ICT tools 
are integrated into business processes 
tends to vary across countries in line with 
firm and industry composition. This in-
dicator illustrates the differing extent to 
which selected and more sophisticated 
ICT tools have been adopted in different 
countries. These are key tools in many 
economies but in some cases, especial-
ly in developing countries, it would be 
important to consider such fundamental 
aspects as having a computer, having a 
web presence, placing orders and receiv-
ing orders over the Internet, or access to 
broadband.

The G20 countries for which data are 
available exhibit considerable variation 

in the take-up of ICTs by business. Japan 
and Brazil had the greatest proportion 
of enterprises using cloud computing 
in 2016 (45%), but uptake of radio fre-
quency identification (RFID) was lower 
than other countries (except Canada) in 
Japan (6%) and uptake of Customer Re-
lationship Management (CRM) tools was 
relatively low in Brazil (20%). Similarly, 
use of cloud services in Germany (16%) 
is lower than in the average G20 country 
(25%), but German enterprises account 
for the highest uptake of electronic re-
source planning (ERP, 57%) and the sec-
ond highest usage of CRM (45%). Korea 
has the highest proportion of enterprises 
using RFID (42%), but the lowest uptake 
of big data analytics (4%). 

Patents protect technological inventions, 
i.e. products or processes providing new 
ways of doing something or new techno-
logical solutions to problems. IP5 patent 
families are patents within the world’s 
five major IP offices (IP5). Patents in ICT 
are identified using the International Pat-
ent Classification (IPC) codes (see Inaba 
and Squicciarini, 2017). Trademarks are 
distinctive signs, e.g. words and symbols, 
used to identify the goods or services of a 
firm from those of its competitors. ICT-re-
lated designs and trademarks are iden-
tified following an experimental OECD 
approach based on Locarno and Nice 

Classifications, respectively, combining 
a normative approach with ICT-related 
keywords.

Intellectual property (IP) rights follow a 
territoriality principle. Patents, designs 
and trademarks are protected only in 
the countries where they are registered. 
Using information on the priority date 
of patents, i.e. the date of the first filing 
of a patent whose protection has sub-
sequently been extended to other IP ju-
risdictions, allows reconstructing patent 
families and avoiding duplications when 
counting IP assets.

Measuring innovation with IP statistics
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These data are gathered through direct 
surveys of business’ ICT usage. Aside 
from differences in the survey vehicle, 
the majority of indicators correspond 
to generic definitions that proxy the 
functionalities and potential uses of ICT 
tools. For example, various software with 
different functionalities are within ERP, 
and there are substantial differences in 
the sophistication of ERP systems and 
their degree of implementation. Cloud 
computing services and big data raise 
similar issues. Enterprise resource plan-

Measuring ICT use by businesses

ning (ERP) systems are software-based 
tools for managing internal information 
flows. Customer relationship manage-
ment (CRM) is software for managing a 
company’s interactions with customers, 
employees and suppliers. Cloud comput-
ing refers to ICT services over the Inter-
net to access server, storage, network 
components and software applications. 
Big data refers to the analysis of vast 
amounts of data generated by activities 
carried out electronically and through 
machine-to-machine communications.

Diffusion of selected ICT tools and activities among enterprises, 
by technology, G20, 2016

As a percentage of enterprises with 10 or more persons employed

Notes: unless otherwise stated, only enterprises with ten or more persons employed are considered. Data for ERP 
relate to 2015 for all countries except Canada (2013), Iceland (2014) and Sweden (2014). Data for CRM relate to 
2015. Data for RFID relate to 2014. Cloud computing: For Canada, data refer to 2012 and to enterprises that have 
made expenditures on “software as a service” (e.g. cloud computing). For Mexico, data refer to 2012. “For countries 
in the European Statistical System, data on e-purchases and e-sales refer to 2015. For Australia, data refer to the 
fiscal year 2014/15 ending on 30 June. For Canada, data refer to 2013 except cloud computing (2012). For Japan, 
data refer to 2015 and include businesses with 100 or more employees instead of ten or more. For Korea, data refer 
to 2015 except cloud computing (2013).

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard, 
based on OECD, ICT Access and usage by Businesses Database, http://oe.cd/bus, and European Commission (Eu-
rostat, Digital Economy and Society Index -DESI- and International DESI June 2018) 
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3.24 Cloud computing services 

Electronic business (e-business) can help 
drive business growth by expanding mar-
ket reach, saving on costs and meeting 
customised demand. Cloud computing, 
in particular, is opening up an array of 
new business processes, as it allows firms, 
particularly young ones, to use and pay 
for on-demand computing services. On 
average, 25% of businesses in the G20 
countries for which data are available 
reported using such services in 2016, up 
from 23% in 2014. Intensity of use of cloud 
computing varies considerably among 
countries and sectors, as well as between 
small and large firms. On average, only 

21% of small firms in these G20 countries 
use cloud services, compared to 30% of 
medium firms and 43% of large ones. 

Differences across sectors and among 
the same sector in different countries can 
be large as well. Over 40% of businesses 
in Brazil and Japan use cloud computing 
services; more than twice the share of 
businesses in France, Germany, Korea, 
Turkey, and Mexico. France exhibits the 
greatest disparity between use by busi-
nesses of different sizes: 48% of large 
firms use cloud services in France com-
pared to just 14.5% of small businesses.

Enterprises using cloud computing services, by size, G20, 2016
As a percentage of enterprises in each employment size class

Notes: unless otherwise stated, only enterprises with ten or more persons employed are considered. Size classes 
are defined as: small (from 10 to 49 persons employed), medium (50 to 249) and large (250 and more). Australia 
data refer to the fiscal year 2014/2015 ending on 30 June. Brazil data refer to 2015. For Canada, data refer to 2012 
and to enterprises that have made expenditures on “software as a service” (e.g. cloud computing). Medium-sized 
enterprises have 50-299 employees. Large enterprises have 300 or more employees. Japan data refer to 2015 instead 
of 2016 and to businesses with 100 or more employees, where medium-sized enterprises have 100-299 employees 
and large enterprises have 300 or more employees. Korea data refer to 2015 instead of 2016, and Mexico to 2012.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard, 
based on OECD, ICT Access and usage by Businesses Database, http://oe.cd/bus, and European Commission (Eu-
rostat, Digital Economy and Society Index -DESI- and International DESI) June 2018.
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Cloud computing refers to ICT services 
provided over the Internet such as access 
to servers, storage, network components, 
and software applications. Size classes 
are defined as small (10 to 49 persons 
employed), medium (50 to 249), and 
large (250 and more). Not all countries 
undertake specific surveys on ICT usage 
by businesses. Aside from differences in 
the survey vehicle, the majority of indi-
cators correspond to generic definitions, 

Measuring the use of cloud computing 

which can only proxy ICT tools’ function-
alities and potential uses. One of the main 
challenges faced when measuring usage 
is the ability to make a clear distinction 
between cloud computing and other 
online services. Other issues include dif-
ferences in sectoral coverage of surveys. 
Convergence of technologies brings ad-
ditional challenges for the treatment (and 
surveying) of emerging technologies and 
applications.
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3.25 Jobs in the Information Industries

JOBS AND GROWTH

The information industries are consid-
ered an important source of economic 
and job growth despite accounting for 
a small share of business sector employ-
ment. On average, employment in infor-
mation industries accounted for 2.8% of 
total employment in G20 countries in 
2015, slightly more than in 2005 (2.7%). 
By country, shares (and trends) in em-
ployment are similar to those reported 
for value added although in general much 
lower, given the comparatively high level 
of labour productivity in these industries. 
The share was above 4% in Japan and 

the United Kingdom and just over 1% in 
Saudi Arabia and Indonesia. In nearly all 
countries, IT and other information ser-
vices has become the largest information 
industry in employment terms.

Overall, the employment share of in-
formation industries was largely stable 
between 2005 and 2015 in a majority of 
countries; though Japan, Argentina, and 
Russia saw marked declines while China, 
South Africa, India, and Turkey experi-
enced considerable increases.

Employment in information industries, G20, 2005 and 2015

Notes: For Chile, data refer to 2014 and 2013. For Korea, data refer to 2015 and 2006. For Turkey, data refer to 2015 
and 2009. For Indonesia, India and Russian Federation data refer to 2014 and 2005. For Saudi Arabia, data refer 
to 2015 and 2013.

Source: OECD, estimates based on STAN Database, ISIC Rev.4, oe.cd/stan and European Commission (Eurostat, 
Digital Economy and Society Index -DESI- and International DESI), National Accounts Statistics, SBDS ISIC Rev. 4., 
Labour force surveys, WIOD (World Input-Output Databases).
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3.26 Jobs in ICT occupations

Statistics on ICT-related occupations and 
on employment in information industries 
offer complementary perspectives on the 
importance of ICT activities.

ICT specialists have been among the 
most dynamic occupations in recent 
years. They include all individuals em-
ployed doing tasks related to developing, 
maintaining and operating ICT systems 
and where ICTs are the main part of their 
job. In 2016, ICT specialists accounted for 
3.3% of all workers in G20 countries for 
which data were available. Between 2011 
and 2016 the share of workers who are 
ICT specialists grew in almost all these 
G20 countries, most notably in Germany 
and France, but has fallen markedly in 
Argentina.

ICT professionals and technicians make 
up the bulk of ICT specialists – around 
70% on average; in some countries only 
these categories are available. In Korea, 
over one in three ICT specialists are elec-
trotechnology engineers, compared to 
one-in-five in the United States and Tur-
key.

Some forecasts predict a significant 
shortage of ICT specialists (EC, 2014; 
OECD, 2014b) over the next 5 to 15 years. 
These forecasts rely on a scenario-based 
approach which, by its very nature, is 
challenging to validate. Unfortunately, 
available statistics do not yet allow a 
thorough investigation of the issues.

The OECD has defined information indus-
tries (OECD, 2011) as the aggregate com-
bining ICT and digital media and content 
industries in the current version of the 
International Standard Industry Clas-
sification (ISIC Rev.4). This aggregate 
covers ICT manufacturing: “Computer, 
electronic and optical products” (Divi-
sion 26) and information services: ISIC 
Rev.4 Divisions 58 to 60 (“Publishing, au-
dio-visual and broadcasting activities”), 
61 (“Telecommunications”) and 62 to 63 
(“IT and other information services”). 
The business sector corresponds to ISIC 
Rev. 4 Divisions 05 to 66 and 69 to 82 
(i.e. Total economy excluding “Agricul-
ture, forestry and fishing” (Divisions 01 to 
03), “Real estate activities” (68), “Public 
administration” (84), “Education” (85), 
“Human health and social work activities” 
(86 to 88) and “Arts, entertainment, re-

Defining information industries

pair of household goods and other per-
sonal services” (90 to 99)). Employment 
data are drawn mostly from National Ac-
counts (SNA) sources and are measured 
in terms of persons, except for Canada, 
Japan and Mexico, which provide figures 
for jobs. Care should be taken when com-
paring changes in structural employment 
in these three countries with the other 
economies.

Employment-by-industry data are usually 
collected through Labour Force Surveys; 
Census data can also be of use. These ask 
respondents to identify the industry in 
which they work from a standardised list. 
Nevertheless, individual respondents’ de-
clared industries may not always match 
the industry to which their employer is 
actually classified in economic statistics.  
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Employment of ICT specialists across the economy, G20, 2016

Notes: Data for Canada and the United States refer to 2015.  Data for Mexico relate to 2013 and for Brazil relate to 
2012. ICT = information and communication technology.

Source: International Labour Organzation calculations based on Australian, Canadian, European, Korean and South 
African labour force surveys, Japanese 2015 Census, the United States Current Population Survey, alongside Inter-
national Labour Organization data.

As a percentage of total employment, by category

Employment by occupation data are usu-
ally collected through Labour Force Sur-
veys; these ask respondents to identify 
their occupation from a standardised list.  
Census data may also be of use.  Data 
for the United States are based on the 
Current Population Survey.

ICT specialists are defined as those in-
dividuals employed in “tasks related to 
developing, maintaining and operating 
ICT systems and where ICTs are the main 
part of their job”. Based on the opera-
tional definition based on ISCO-08 3-dig-

Defining ICT occupations

its which includes occupations: 133, 215, 
25, 35, 742 (for further details see OECD 
[2004; 2015]). National classifications 
of occupations are not easily compara-
ble across countries and are not always 
consistent with ISCO. The latest revision 
(ISCO-08) allows for a better description 
of ICT occupations. However, the lack of 
a direct correspondence with several 
occupational categories in the previous 
edition (ISCO-88) has resulted in a break 
in time series that the OECD is currently 
addressing.
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ICT professionals and technicians by gender, 2016

Notes: Notes: ISCO-08 occupations 25 and 35.  Data for Japan refer to 2015.

Source: International Labour Organization estimates based on Australian, European, Korean and South African 
labour force surveys, Census of Japan 2015, the United States Current Population Survey, alongside International 
Labour Organization data.

As a percentage of all male and female workers 

3.27 ICT workers by gender

There are large differences between the 
numbers of men and women employed as 
ICT specialists. This indicator presents the 
gender breakdown for the two main cate-
gories of ICT specialists shown above: ICT 
professionals and ICT technicians, which 
comprise around 70% of ICT specialists 
on average. While 2.9% of male workers in 
G20 countries are ICT professionals and 
technicians on average, this proportion is 
just 0.8% for female workers. Of the G20 
countries for which data are available, the 
United Kingdom has the highest share of 

ICT professionals and technicians in total 
workers, but has a lower share of women 
than the United States (1.5% compared 
to 1.6%); in both cases this is well below 
the shares for men: 5.8% and 4.3% re-
spectively.  

ICT professionals and technicians make 
up a much lower share of workers in South 
Africa and Mexico but gender disparity is 
lower than in other countries presented; 
nevertheless, the male share is still more 
than double that of women.
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Employment by occupation data are usu-
ally collected through Labour Force Sur-
veys; these ask respondents to identify 
their occupation from a standardised list. 
Data for the United States are based on 
the Current Population Survey.

Here, International Classification of Occu-
pations 2008 (ISCO-O8) classes 25 and 
35 only are presented as this gives great-
er country coverage compared to taking 
all ICT Specialist occupations when also 
breaking down by gender.

Measuring ICT occupations

National classifications of occupations 
are not easily comparable across coun-
tries and are not always consistent with 
ISCO. The latest revision (ISCO-08) al-
lows for a better description of ICT occu-
pations. However, the lack of a direct cor-
respondence with several occupational 
categories in the previous edition (ISCO-
88) has resulted in a break in time series 
that the OECD is currently addressing.

3.28 E-Commerce

On average, 20% of enterprises in G20 
countries for which data are available 
made sales via e-commerce in 2015, rep-
resenting an increase of 3 percentage 
points since 2009. Differences among 
countries remain large. In Australia, over 
40% of enterprises reported making sales 
via e-commerce, compared to less than 
one in ten firms in Korea and Mexico. 
Non-harmonised definitions of e-sales 
may explain some of these differences, 
but the main cause appears to be differ-

ing shares of smaller firms in different 
economies. In France, 48% of large busi-
nesses engage in e-commerce but only 
21% of small businesses do so, similar to 
the pattern seen in the United Kingdom. 
Indonesia has the highest share of large 
firms engaging in e-sales at 64%, followed 
by India at 58% (though the data for India 
relate only to manufacturing firms). On 
average, 33% of larger firms engaged in 
e-sales in 2015, compared to only 18% of 
small enterprises.
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An e-commerce transaction describes 
the sale or purchase of goods or services 
conducted over computer networks by 
methods specifically designed for the 
purpose of receiving or placing orders 
(OECD, 2011). The goods and services are 
ordered by these methods, but the pay-
ment and ultimate delivery of the goods 
and services do not have to be conduct-
ed online. For enterprises, e-commerce 
sales include all transactions carried out 
over webpages, extranet or Electronic 
Data Interchange (EDI) systems. Meas-
urement of e-commerce presents meth-

odological challenges that can affect the 
comparability of estimates, such as the 
adoption of different practices for data 
collection and estimations, as well as the 
treatment of outliers and the extent of 
e-commerce carried out by multination-
als. Other issues include differences in 
sectoral coverage of surveys and lack of 
measures concerning the actors involved 
(B2B, B2C, etc.). These data are gathered 
through direct surveys of households’ 
and individuals’ ICT usage though not 
all G20 countries conduct these surveys.

Measuring e-commerce sales

Enterprises engaged in sales via e-commerce, by size, 2015

Notes: For Australia, data refer to the fiscal years 2010/11 ending on 30 June and 2014/15. For Argentina data refer 
to 2006 and manufacturing sector only. For Canada, data refer to 2012 and 2013. Medium-sized enterprises have 
50-299 employees and large firms have 300 or more employees. Sales online over the Internet may include EDI 
sales over the Internet as well as website sales, but do not include sales via manually typed e-mail or leads.  For 
China, data relate to 2005 and includes businesses with fewer than 10 employees. For India data refer to 2013 and 
manufacturing sector/factories only including businesses with fewer than 10 employees.  For Japan, data refer 
to 2010 instead of 2009 and to businesses with 100 or more employees instead of ten or more. Medium-sized 
enterprises have 100-299 employees and large firms have 300 or more employees. For Korea, data refer to 2010 
instead of 2009. For Mexico, data refer to 2012 and to businesses receiving orders via the Internet instead of over 
computer networks. For the Russian Federation data relate to 2008 rather than 2009 and to legal entities except 
for small business entities.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard, 
based on OECD, ICT Access and usage by Businesses Database, http://oe.cd/bus, European Commission (Eurostat, 
Digital Economy and Society Index -DESI- and International DESI), and UNCTAD enterprise use of ICT statistics 
(June 2018).
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3.29 Value added in information industries

Demand for information and communica-
tion products has increased continuously 
since 2005. In most G20 economies, how-
ever, the share in value added by infor-
mation industries remained the same or 
diminished – with the average decreas-
ing slightly, to less than 6% of GDP. This 
overall trend hides important changes in 
the composition of the aggregate, as well 
as some country-specific patterns. Com-
puter and electronics manufacturing and, 
to a lesser extent, telecommunication 
services saw their weight in total value 
added diminish in advanced economies 
as production shifted to emerging econ-
omies, and unit prices fell as a result of 
productivity growth and increased com-
petition. 

On average, the share of ICT manufactur-

ing activities in G20 countries for which 
data are available is 1.2% of total value 
added and the share of telecommuni-
cation services is 1.4% on average with 
both down compared to 2005, and even 
further compared to the 2003-04 peak, 
as a result of a steep fall in prices. Mean-
while, the share of publishing and media 
activities in total value added is 1%, while 
the share of IT services has risen in many 
economies to 1.9% on average, largely 
offsetting decreases in the other ICT sec-
tors. Despite the increasing importance 
of IT services, country differences in the 
overall weight of the information indus-
tries are mainly driven by the relative 
importance of ICT manufacturing indus-
tries and, to a lesser extent, publishing, 
audio-visual and broadcasting activities.

Value added of information industries, G20, 2005 and 2015

Notes: Investment refers to Gross Fixed Capital Formation (GFCF) as defined by the System of National Accounts 
2008 (SNA08).  For Canada, data refer to 2014.

Source: OECD, STAN Database (http://oe.cd/stan), Annual National Accounts Database and Inter-Country Input-Out-
put (ICIO) database (provisional), June 2018.
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3.30 The extended ICT footprint

The importance of ICT activities can be 
illustrated by considering ICT-related 
domestic value added as a share of to-
tal economy value added (or GDP). This 
extended ICT measure reveals that ICT 
value added represented over 13% of GDP 
in Korea, which is a G20 economy par-
ticularly reliant on the manufacture of ICT 
goods, and 10% in Japan, where the main 
contribution came from ICT service activ-
ities - as was the case for most other G20 
countries. By contrast, in South Africa, 
Argentina and Turkey, the extended ICT 
sector accounts for less than 5% of GDP.

The relative importance of the different 
sub-sectors varies between countries: 
computer, electronic, and optical prod-

ucts account for almost half of ICT-relat-
ed domestic value added in Korea but is 
also relatively large in Japan and China 
(over 2%), Germany (1.7%), and Indone-
sia (1.4%). Meanwhile, post and telecom-
munications also makes a considerable 
contribution in countries such as Indo-
nesia (3.2%), Canada and Saudi Arabia 
(2.6%) and “computer related activities” 
is a key component in India (3.2%) and 
the United Kingdom (2.8%). This shows 
that although ICT-related value added 
is an important contributor to the per-
formance of G20 economies, countries 
exhibit strengths in different areas.

Value added consists of the value of pro-
duction net of the costs of intermediate 
inputs. In practice, it includes both gross 
profits and wages, and at the country lev-
el is equivalent to GDP. The OECD defines 
the information economy sector (see the 
OECD Guide to Measuring the Informa-
tion Society 2011) as the aggregate com-
bining ICT and digital media and content 
industries in the current version of the 
International Standard Industry Classi-
fication (ISIC Rev.4). Here these are re-
ferred to as “information industries”. This 
aggregate includes ISIC Rev.4 Division 
26 (Manufacture of computer, electronic 
and optical products) and Section J (In-
formation and communication services), 
consisting of Divisions 58-60 (Publishing 

Measurability

and broadcasting industries), 61 (Tele-
communications) and 62-63 (Computer 
programming and information services). 
ICT trade and repair activities (in Groups 
465 and 951) are also included, but are 
not considered here due to issues of data 
availability. However, it is not always pos-
sible to isolate ICT activities or obtain a 
comprehensive overview, as data are of-
ten made available only at the Division 
level (2 digits). In particular, software 
publishing (Group 582) is included un-
der Division 58 on publishing (although 
part of IT services), while news agencies 
and other information services activities 
(Group 639) are found under Division 63 
on IT services, although they belong to 
media and content industries.
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ICT-related domestic value added, 2011

Notes: Information and communication technology (ICT) industries are defined according to ISIC Rev.3 and consist 
of Computer, electronic and optical products (Divisions 30, 32 and 33), Post and telecommunications services (Di-
vision 64), and Computer and related activities (Division 72). Value added of domestic ICT industries is embodied in 
a wide range of final goods and services meeting final demand both at home and abroad. Similarly, domestic value 
added (DVA) from other industries (“non-ICT”) can be embodied in final ICT goods and services consumed globally.

Source: OECD, Inter-Country Input-Output (ICIO) Database, http://oe.cd/icio, and Trade in Value Added (TiVA) 
Database, http://oe.cd/tiva, July 2017.

As a percentage of GDP

Due to ongoing development of the 
OECD’s Inter-country Input-Output 
(ICIO) database, the concept of extended 
ICT footprints can be further examined 
and improvements made to measure-
ment. Notably, the use of an ISIC Rev.4-
based industry list and, hence, a “refined” 
definition of ICT industries and ICIO ta-
bles for the years after 2011 to provide 
more timely indicators. Estimates of cap-

Measurability

ital flow matrices, currently absent from 
the ICIO infrastructure, could also allow 
for the inclusion of non-ICT content of 
capital investment by ICT industries, such 
as the machinery and equipment used 
for manufacturing ICT parts and com-
ponents. This would increase the size of 
ICT-EF. The ICT content of capital goods 
is already implicit in the analysis present-
ed here.
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ICT investment by asset, 2015

Notes: Investment refers to Gross Fixed Capital Formation (GFCF) as defined by the System of National Accounts 
2008 (SNA08).  Data for Korea are OECD calculations based on detailed national Input-Output Tables supplied by 
the Bank of Korea and OECD Annual National Accounts SNA08.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard, 
based on OECD, Annual National Accounts Database, http://www.oecd.org/sdd/na, European Commission (Eurostat, 
Digital Economy and Society Index -DESI- and International DESI), and national sources, July 2017.

As a percentage of GDP

3.31 ICT Investment

Despite the ongoing digital transforma-
tion, from 2005 to 2015 investment in ICT 
assets across G20 countries for which 
data are available remained unchanged 
at 2.5% of GDP. Despite this, several G20 
countries have seen marked declines 
in the share of GDP being spent on ICT 
investment including Japan, Canada, 
and Australia – where ICT investment is 
around one third lower in 2005 compared 
to 2015. These trends might be explained 
in part by substitution between capital 
investment and purchases of ICT services 
including increased penetration of cloud-

based services, and the rapid decline in 
prices for ICT equipment.  

France, the United States, and Japan, 
spend just over 3% of GDP on ICT invest-
ment, around one third more than other 
G20 countries for which data are availa-
ble. There is also considerable disparity 
in the proportion of ICT investment ac-
counted for by computer software and 
databases, which in 2015 ranged from 
about 40% in Germany to over 80% in 
France.  
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ICT investment refers to gross fixed capi-
tal formation (GFCF) of “information and 
communication equipment” and “com-
puter software and databases”, as de-
fined by the System of National Accounts 
2008 (SNA08).  These data are compiled 
by countries in the course of producing 
National Accounts and give just a very 
partial view on the digital transforma-
tion. The OECD is working to develop a 
framework for a “Digital Economy Sat-
ellite Account” that will build upon the 
SNA framework and aims to give a mul-
ti-dimensional view on aspects such as 
data assets and transactions, the online 
platform-enabled economy, the substi-
tution of ICT investments with payments 
for cloud services and more.

Measurability

While the measurement of physical in-
vestment (in current prices) in ICT assets 
such as information technology and tel-
ecommunication equipment is relatively 
well established, measuring software and 
databases is considerably more challeng-
ing. Evidence highlights significant differ-
ences in measurement approaches in the 
case of software (particularly own-ac-
count software). In the case of databases, 
the SNA08 recommends including only 
the costs of physical maintenance and 
construction of databases as produced 
capital, rather than the earnings potential 
of the data embedded in the database 
itself (see Ahmad and Schreyer, 2016).

3.32 ICT and productivity growth

Labour productivity growth represents 
a higher level of output for every hour 
worked. This can be achieved if more cap-
ital per labour unit, i.e. capital deepening, 
is used in production, or by improving 
the overall efficiency with which labour 
and capital are used together, i.e. high-
er Multi-Factor Productivity (MFP). ICT 
capital deepening has been a persistent 

positive contributor to growth in all G20 
countries for which data are available 
over the periods from 2001-2007 and 
2010-2016. The contribution was espe-
cially pronounced in the earlier period, 
particularly in Australia, Canada, Japan, 
and the United States; in the later period 
the contribution was strongest in France 
and Italy.

ICT contribution to labour productivity growth, G20, 2001-07 and 2010-16

Total economy, annual percentage point contribution 
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Labour productivity growth is defined 
as the rate of growth in real value added 
per hour worked. Differences in labour 
productivity growth across sectors may 
relate, for instance, to the intensity with 
which sectors use capital (including 
knowledge-based capital) and skilled 
labour in their production, the scope 
for product and process innovation, the 
degree of product standardisation, the 
scope for economies of scale and their 
involvement in global value chains. By 
reformulating the growth accounting 
framework, labour productivity growth 
can be decomposed into the contribu-
tion of capital deepening and multi-fac-
tor productivity. Capital deepening is de-
fined as changes in the ratio of the total 
volume of capital services to total hours 
worked. Its contribution to labour pro-
ductivity growth is calculated by weight-
ing it with the share of capital costs in 

total costs.  

The comparability of productivity growth 
across industries and countries may be 
affected by problems in measuring real 
value added. For example, most countries 
assume no change in labour productivity 
for public administration activities; this 
sector is not included here. Real estate 
services are also excluded, as the output 
of this sector reflects mainly the imputa-
tion made for the dwelling services pro-
vided and consumed by home owners. 
In addition, sectors such as construc-
tion and several services (for example, 
hotels and restaurants) are character-
ised by a high degree of part-time work 
and self-employment, which can affect 
the quality of estimates of actual hours 
worked. See OECD (2017b) for more ex-
tensive discussion of measurement is-
sues related to productivity growth.

Decomposing labour productivity growth

Source: OECD Productivity Statistics (database), February 2018.

-1

0

1

2

3

4

5

KOR AUS DEU CAN JPN FRA USA GBR ITA

2001 - 2007

ICT capital deepening Non-ICT capital deepening Multifactor productivity Labour productivity growth

-1

0

1

2

3

4

5

KOR AUS DEU CAN JPN FRA USA GBR ITA

ICT capital deepening Non-ICT capital deepening Multifactor productivity Labour productivity growth

2010 - 2016



62 |  G20 DETF – Measurement of the Digital Economy 

3.33 ICT and Global Value Chains

Measuring the value added generated by 
information and communication tech-
nology (ICT) industries only provides a 
partial view of the importance of ICT to 
a country’s economy. In addition to final 
ICT products, the output from domestic 
ICT industries is also embodied (via in-
termediate products) in a wide range of 
goods and services meeting final demand 
(business capital investment, household 
and government consumption), both do-
mestically and abroad. Similarly, the out-
put from domestic non-ICT industries is 
present in many ICT goods and services 
consumed worldwide through domes-
tic interconnections and participation in 
global value chains (GVCs). Global de-
mand for ICT goods and services through 
international trade and investment can 

drive the activities of many upstream 
domestic non-ICT industries. Combining 
the value added generated by domestic 
ICT industries with the domestic non-ICT 
industry value added embodied in glob-
al demand for ICT goods and services 
could be a first step towards defining an 
extended ICT footprint, or “ICT-EF”. In 
2011, the United States, Japan and China 
together accounted for about 45% of the 
world’s extended ICT footprint. The Eu-
ropean Union as a whole accounted for 
23%, a share only marginally higher than 
that of the United States. Neglecting the 
value added generated in other sectors 
of the economy to meet global demand 
for ICT final goods and services can result 
in under-estimation of the role played by 
the “digital” economy.

Extended ICT domestic value added footprint, 2011

Notes: In this analysis, information and communication technology (ICT) industries are defined according to ISIC 
Rev.3 and consist of Computer, electronic and optical products (Divisions 30, 32 and 33), Post and telecommuni-
cations services (Division 64), and Computer and related activities (Division 72). The underlying ICIO database is 
constructed from contemporaneous SNA93 National Accounts statistics and, hence, the figures for ICT value added 
presented here may not match the latest equivalent SNA08, ISIC Rev.4, ICT value added statistics.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard, 
based on OECD, Inter-Country Input-Output (ICIO) Database, http://oe.cd/icio, and Trade in Value Added (TiVA) 
Database, http://oe.cd/tiva, July 2017.
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3.34 Trade and ICT Jobs

Estimates of jobs embodied in foreign 
final demand can reveal the extent to 
which a country is integrated into the 
global economy. As the number of firms 
specialising in particular stages of global 
production increases, dependencies be-
tween economies deepen. The ability of 
economies to meet foreign final demand 
increasingly determines the evolution of 
job markets. Traditional statistics are un-
able to reveal the full nature of these in-
terdependencies – notably, how consum-
ers in one country may drive production 
and sustain jobs in countries further up 

the value chain. New indicators, based 
on OECD’s Inter-country Input-Output 
(ICIO) database, can shed light on these 
relationships.

In countries such as China, Germany, Ko-
rea, and Mexico, the share of jobs in in-
formation and communication industries 
meeting foreign demand was notably 
higher than in other industries in 2014. 
Between 2005 and 2014, China experi-
enced a particularly large (64%) increase 
in its share of jobs in information indus-
tries sustained by foreign final demand.

In this analysis, information and com-
munication technology (ICT) industries 
are defined according to ISIC Rev.3 and 
consist of “Computer, electronic and op-
tical products” (Divisions 30, 32 and 33), 
“Post and telecommunications services” 
(Division 64), and “Computer and relat-
ed activities” (Division 72). Due to data 
availability this definition represents an 
approximation of the more detailed ISIC 
Rev.3 definition given in OECD (2011). 
While ICT industry value added is gen-
erally available from official National 
Accounts (SNA) statistics, tracking the 
country and industry origins of value 
added embodied in final ICT goods and 
services requires the use of TiVA indica-
tors, such as the “Origin of value added in 
final demand”, based on the OECD’s ICIO 
database. This provides estimates of in-
ter-country, inter-industry flows of inter-
mediate and final goods and services that 
allow for the development of a range of 
indicators to provide insights into coun-

Measurability

tries’ participation in the global economy. 
Such indicators are not otherwise appar-
ent from conventional official statistics 
such as reported “gross” trade in goods 
and services and national Input-Output 
or Supply and use tables. Due to ongo-
ing development of the OECD’s ICIO, the 
concept of extended ICT footprints can 
be further examined and improvements 
made to measurement. Notably, the use 
of an ISIC Rev.4-based industry list and, 
hence, a “refined” definition of ICT indus-
tries and ICIO tables for the years after 
2011 to provide more timely indicators. 
Estimates of capital flow matrices, cur-
rently absent from the ICIO infrastruc-
ture, could also allow for the inclusion of 
non-ICT content of capital investment 
by ICT industries, such as the machinery 
and equipment used for manufacturing 
ICT parts and components. This would 
increase the size of ICT-EF. The ICT con-
tent of capital goods is already implicit 
in the analysis presented here.
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Jobs in information and communication industries sustained by 
foreign final demand, 2005 and 2014

Notes: The information and communication industries correspond to ISIC Rev.3 Divisions 30, 32, 33, 64 and 72.

Source: OECD, Science, Technology, and Industry Scoreboard 2017, OECD publishing, http://oe.cd/sti-scoreboard, 
OECD calculations based on Inter-Country Input-Output (ICIO) Database, Annual National Accounts Database, 
Structural Analysis (STAN) Database, Trade in Employment (TiM); World Input-Output Database (WIOD) and na-
tional sources, June 2017.

As a percentage of total jobs in information and communication industries

The goods and services people buy are 
composed of inputs domestically pro-
duced or imported from various countries 
around the world. However, the flows of 
goods and services within these global 
production chains are not always appar-
ent from conventional international trade 
statistics, or from national Input-Output 
or Supply and Use tables, which reveal 
flows of intermediate goods and services 
between industries (or product groups) 
within a country for production to meet 
domestic and foreign demand. Building 
on these data sources and other sources, 
the OECD’s Inter-Country Input-Output 
(ICIO) database provides estimates of 
flows of goods and services between 63 
economies and 34 economic activities 
(based on ISIC Rev.3 and including 16 

Measurability

manufacturing and 14 service sectors) for 
1995-2011. In this analysis, ICT industries 
are defined according to ISIC Rev.3 and 
consist of “Computer, electronic and op-
tical products” (ISIC Rev.3 Divisions 30, 
32 and 33), “Post and telecommunica-
tions services” (Division 64), and “Com-
puter and related activities” (Division 
72). The most visible use of the ICIO is 
the development of Trade in Value Add-
ed (TiVA) indicators, which highlight the 
value-added origin (both domestic and 
foreign) of countries’ exports and final 
demand. Estimates of jobs embodied in 
(or sustained by) foreign final demand, 
can be calculated in a manner similar to 
estimates of domestic value added em-
bodied in foreign final demand. However, 
experimental jobs-related indicators rely 
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ICT goods as a percentage of merchandise trade, 2006-16

Source: UNCTAD calculations based on UNCOMTRADE, January 2018.

Exports, G20 countries

on some broad assumptions. In particu-
lar, they assume that within each industry 
labour productivity in exporting firms is 
the same as firms producing goods and 
services for domestic use only, and that 
all firms use the same share of imports 
for a given output, whether exporters 
or domestic producers only. However, 

evidence suggests that exporting firms 
have a higher level of labour productiv-
ity and use more imports in production. 
More effort is required to account for firm 
heterogeneity within the ICIO framework, 
in order to reduce the potential upward 
biases resulting from these current as-
sumptions.

3.35 ICT goods as a percentage of merchandise trade  

International trade in ICT goods covers 
the sale and purchase from abroad of 
goods that are the main product of the 
ICT sector. Five broad categories of ICT 
goods are covered: (a) computers and 
peripheral equipment, (b) communica-
tion equipment, (c) consumer electronic 
equipment, (d) electronic components 
and (e) other ICT goods. These all rep-
resent important inputs to the digital 
economy.

The share of ICT goods as a proportion of 

merchandise exports declined in almost 
all G20 countries, in 2016 as compared to 
2006, except for Saudi Arabia and Russia 
where it increased slightly albeit from low 
values of less than 1%. With 27% China 
had the highest value, followed by the 
Republic of Korea and Mexico, with 22% 
and 16%, respectively. In ten countries 
from the G20 group, ICT goods represent 
less than 3% of the merchandise exports, 
attesting to the high degree of industry 
localisation for the ICT sector.
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In comparison, on the import side, the 
values are more homogeneous as most 
G20 countries import a high proportion 
of the ICT goods used throughout their 
economies. ICT goods represented more 
than 8% in merchandise imports in twelve 
G20 countries. China, the Republic of 
Korea and Mexico again top the chart 

in relative ICT goods imports, but they 
are closely followed by Japan, the Unit-
ed States and Australia. Between 2006 
and 2016 Indonesia has seen the largest 
increase in ICT goods imports, from 3.5 to 
8%, to the benefit of upstream industries 
and consumers. 

ICT goods as a percentage of merchandise trade, 2006-16

Source: UNCTAD calculations based on UNCOMTRADE, January 2018.

Imports, G20 countries

Measurability

All G20 countries compile and report to 
UNCOMTRADE detailed merchandise 
trade data at the 6-digit level of the HS 
classification, various revisions. Data 
availability on exports and imports of ICT 
goods is generally very good for both 
developed and developing countries, 
albeit with a time lag. In January 2018, 
2017 data were missing for most large 
ICT goods exporters and importers. Data 
are missing either as a time series, or for 
the period 2014-2016 for 12 least devel-
oped countries, as well as for a number 
of island states and other countries and 

territories. The ICT goods classification 
adopted by the Partnership on Measur-
ing ICT for Development was developed 
by the OECD through its Working Party 
on Indicators for the Information Socie-
ty (WPIIS). When the definition was first 
released in 2003 it was based on a list of 
6-digit items according to the HS classifi-
cation, the HS 1996 and HS 2002 editions. 
Since then the definition of ICT goods has 
been revised  in 2008 and the transition 
from HS 2002 to HS 2007 resulted in a 
break in time series3. UNCTAD prepared 
a technical note on the analytical impli-
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3.36 Telecommunications, computer, and information 
services as a percentage of services trade 

International trade in telecommunica-
tions, computer and information services 
covers the sale and purchase from abroad 
of services that are the main product of 
the ICT sector. Many other services not in-
cluded here can be provided remotely on 
top of the underlying ICT infrastructure 
services which are in focus here. These 
other services are separately covered un-
der ICT-enabled services.

The share of telecommunications, com-
puter and information services as a pro-
portion of services exports increased in 

most G20 countries, except for France, 
Canada, Indonesia, Mexico, Saudi Arabia, 
and Turkey where it declined in 2016 as 
compared to 2006. With 33.5% India had 
the highest value, followed remotely by 
China, the European Union and Argen-
tina, with values between 12% and 13%. 
In Turkey and Mexico such services rep-
resented less than 1%. The biggest drop 
in the sector to services exports was re-
corded in Indonesia, by more than 6%, 
and the biggest increase was in China, 
by almost 9%. 

cations of applying the new definition of 
ICT goods4. And subsequently a second 
technical note on the transition from HS 

2007 to HS 20125 and a third technical 
note on the transition from HS2 2012 to 
HS 20176.

3 Measuring trends in ICT trade: From HS2002 to HS2007 / ICT product definition, OECD 2011, available online at:  
   http://unstats.un.org/unsd/class/intercop/expertgroup/2011/AC234-23.PDF. 

4 Implications of applying the new definition of “ICT goods”, UNCTAD 2012, available at:  
  https://unctad.org/en/PublicationsLibrary/tn_unctad_ict4d01_en.pdf

5 Updating the Partnership Definition of ICT Goods from HS 2007 to HS 2012, UNCTAD 2014, available at:  
   http://unctad.org/en/PublicationsLibrary/tn_unctad_ict4d02_en.pdf

6 Updating the Partnership Definition of ICT Goods from HS 2012 to HS 2017, UNCTAD 2018, available at:  
   http://unctad.org/en/PublicationsLibrary/tn_unctad_ict4d10_en.pdf
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Telecommunications, computer and information services as a percentage of 
services trade

Source: Data are UNCTAD, WTO and ITC secretariats’ calculations, based on: IMF, Balance of Payments Statistics, 
European Commission (Eurostat, Digital Economy and Society Index -DESI- and International DESI), online data-
base, OECD, OECD.Stat, UN DESA Statistics Division, UN Service Trade Statistical Database, Other international 
and national sources, UNCTAD-WTO estimates, May 2018. 

Notes: For the Unites States film and television tape distribution are recorded under Charges for the use of intellec-
tual property n.i.e. (rather than under Audiovisual and related services). For India figures for “telecommunications, 
computer and information services” are estimated by UNCTAD-WTO, based on data reported on computer services 
by the Reserve Bank of India. “Telecommunications, computer and information services” exclude estimates for 
Information Technology Enabled Services (ITES) and Business Process Outsourcing Services (BPO), (source:  RBI, 
Survey on Computer Software & Information Technology Services Exports, various issues), which are then covered 
under “other business services”. For the EU28 eventual discrepancies between the European Union (28) aggregat-
ed data and the figures for its members can be attributed to European Union Institutions’ (EUI) transactions. For 
France and Italy data for 2006 are estimated.

Exports, G20 countries, 2006-16

In comparison, on the import side, the 
values are more homogeneous as in most 
G20 countries telecommunications, com-
puter and information services represent 
between 5% and 10% of services imports. 
A high proportion of the ICT goods used 
throughout their economies. Europe-
an countries show the highest values, 

followed by Japan. On the other hand, 
imports of such services remained low, 
at less than 3%, in Mexico, Turkey, the 
Republic of Korea and China. In 2016 
as compared to 2006, such imports in-
creased slightly in most G20 countries, 
with the exception of Argentina, Brazil, 
France, Mexico and Turkey.
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Telecommunications, computer and information services as a percentage of 
services trade

Source: Data are UNCTAD, WTO and ITC secretariats’ calculations, based on: IMF, Balance of Payments Statistics, 
European Commission (Eurostat, Digital Economy and Society Index -DESI- and International DESI), online data-
base, OECD, OECD.Stat, UN DESA Statistics Division, UN Service Trade Statistical Database, Other international 
and national sources, UNCTAD-WTO estimates, May 2018. 

Notes: For the Unites States film and television tape distribution are recorded under Charges for the use of intellec-
tual property n.i.e. (rather than under Audiovisual and related services). For India figures for “telecommunications, 
computer and information services” are estimated by UNCTAD-WTO, based on data reported on computer services 
by the Reserve Bank of India. “Telecommunications, computer and information services” exclude estimates for 
Information Technology Enabled Services (ITES) and Business Process Outsourcing Services (BPO), (source:  RBI, 
Survey on Computer Software & Information Technology Services Exports, various issues), which are then covered 
under “other business services”. For the EU28 eventual discrepancies between the European Union (28) aggregat-
ed data and the figures for its members can be attributed to European Union Institutions’ (EUI) transactions. For 
France and Italy data for 2006 are estimated.

Imports, G20 countries, 2006-16
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Measurability

All G20 countries compile and report 
trade in services statistics, although not 
all of them provide details at a higher 
level of disaggregation of EBOPS 2010. 
UNCTAD (2015)7 showed that the OECD 
ICT services sector definition transcod-
ed to trade in services statistics would 
need to build on data at the two-digit 
level of disaggregation of EBOPS 2010 
and include telecommunications servic-
es, computer services and licenses to 
reproduce and/or distribute computer 
software. With currently available infor-
mation it was not possible to retrieve 
trade in services data for telecommuni-
cations services for China, India, Saudi 
Arabia and South Africa; for computer 
services for China, Saudi Arabia, South 
Africa and Turkey; for information ser-
vices for China, Indonesia, Mexico, Saudi 

Arabia and South Africa. UNCTAD (2015) 
recommends that countries report trade 
in services data at a more disaggregated 
level, also by partner country, in order to 
be able to distinguish ICT services from 
other services that are provided over ICT 
networks, such as information services, 
for example. Beyond the G20, data avail-
ability for trade in services statistics is 
generally very good. Several developing 
countries report data only in accord-
ance with the BPM5 standard and have 
not yet started reporting in accordance 
with BPM6. Since telecommunications, 
computer and information services is a 
main component only under the BPM6 
standard, this means that data on this 
sector is not available from the countries 
reporting in accordance with BPM5.

7 International Trade in ICT Services and ICT-enabled Services: Proposed Indicators from the Partnership on     
  Measuring ICT for Development (TN/UNCTAD/ICT4D/03), UNCTAD, October 2015, available at:  
  http://unctad.org/en/Pages/DTL/STI_and_ICTs/ICT4D-Technical-Notes.aspx
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4.Initiatives
and Case
Studies

Argentina has several ongoing initiatives 
to measure the Digital Economy. The Na-
tional Institute of Statistics and Censuses 
includes specific modules in household 
surveys. The Ministry of Science, Tech-
nology and Productive Innovation carries 

The Module of Access and Use to Informa-
tion and Communication Technologies 
(MAUTIC in Spanish) is a national survey 
carried out by the National Institute of 
Statistics and Census (INDEC) to provide 
a measure of the computer and internet 
availability in Argentine households and 

of computer, internet and mobile phones 
use by people 4 years and older. These 
indicators are released with other so-
cio-demographic and labor characteris-
tics, such as gender, highest educational 
level attained (ISCED 0 to 6), labor force 
status, and occupation (ISCO-88).

The Business Research and Development 
Survey, conducted by the Ministry of Sci-
ence, Technology and Productive Innova-
tion, follows the OECD Frascati Manual to 
measure indicators such as the fraction 
of investment and number of employ-
ees specifically allocated to R&D activ-
ities among local businesses operating 
in the Information and Communications 
Technology (ICTs) sector. The survey is 
conducted on an annual basis on a panel 
of 2 000 firms representative of business 
sizes, locations and main economic activ-

ities (agriculture, manufacturing industry 
and services). 

The National Survey of Employment and 
Innovation Dynamics, carried out jointly 
by the Ministry of Science, Technology 
and Productive Innovation and the Min-
istry of Production and Labor, surveys a 
sample of manufacturing firms with 10 
or more registered employees on their 
innovation and technology adoption ac-
tivities. The sample is selected based on 
social security administrative registries. 
Indicators are representative at the na-

out business surveys to measure the ex-
tent of resource allocation to R&D activi-
ties and technology adoption. Moreover, 
the National Communications Authority 
conducts various initiatives to measure 
digital infrastructure. 

Argentina  

Household survey

Business surveys
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tional level and can be broken-down into 
business size and economic activity at 
the ISIC 4-digit level. The methodolo-
gy follows the recommendations of the 
OECD’s Oslo Manual of Guidelines for 
Collecting and Interpreting Innovation 
Data and RICYT’s Bogota Manual of Nor-
malization of Technological Innovation 

Indicators for Latin America and the Car-
ibbean. The survey was first carried out 
in 2013 for the 2010-2012 period, and the 
second wave is currently under develop-
ment. Anonymized microdata is available 
for research purposes upon request by 
filing a research proposal. 

Apart from collecting standard indicators 
about Internet subscriptions, speed, and 
connectivity, the National Communica-
tions Authority estimates a Connectivity 
Index. The index gathers measures of In-
ternet penetration, quality, speed, mobile 
penetration, and technology types at the 
district level. It takes values between 0 
and 1 to reflect how well connected each 
district is. The indicator is estimated fol-

lowing two steps. First, the fixed and mo-
bile networks are assigned a score ac-
cording to their performance in terms of 
household coverage, access technology 
and speed. Second, a weighted average 
is calculated and normalized to obtain 
a final value where 1 represents the best 
possible connectivity relative to a point 
of reference. 

More information on the products mentioned above can be found in the following 
links:

• Business Research and Development Survey:  
http://indicadorescti.mincyt.gob.ar/r_encuesta_id_sector_privado_esid_2016.
php.  

• National Survey of Employment and Innovation Dynamics: 
http://www.mincyt.gob.ar/estudios/encuesta-nacional-de-dinamica-de-em-
pleo-e-innovacion-resultados-globales-2010-2012-11493. 

• Connectivity Map:  
https://indicadores.enacom.gob.ar/MapasConectividad.aspx

• Other science and technology indicators produced by the Ministry of Science, 
Technology and Productive Innovation:  
http://indicadorescti.mincyt.gob.ar/indicadores.php. 

• Internet access indicators at the National Communications Authority: 
http://datosabiertos.enacom.gob.ar/dashboards/20000/acceso-a-internet

Digital infrastructure: regional Connectivity Index

Resources
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Australia’s national statistical agency, 
the Australian Bureau of Statistics (ABS), 
produces a range of economic, social and 
population statistics that are key to in-
forming the government, business and 

Australian community. The ABS publish-
es a range of statistics that help users to 
understand the penetration of the digital 
economy to businesses and the Australi-
an community.

The extent to which business uses select-
ed technology is captured in the Business 
Use of Information Technology Survey 
(ABS cat. no. 8129.0).  Some of the in-
dicators of digital economy utilization 
by business it collects are: the extent of 
internet access, the use of broadband, 

web presence, social media presence, 
and internet commerce (i.e. the placing 
and receiving of orders via the internet). 
This information is available by industry 
facilitating development of industry spe-
cific ICT strategies.

The ABS measures the level of innovat-
ing businesses in Australia via the Busi-
ness Characteristics Survey (ABS cat. no. 

8167.0). In 2014-15, 45% of businesses 
were innovation-active, and 38% of busi-
nesses introduced innovation.  

ABS statistics cover expenditure on re-
search and experimental development 
(ABS cat. no. 8104.0), and investment in 
the development of digital technologies. 
This includes expenditure by businesses, 
higher-education institutions, and gov-
ernment. In 2015-16, expenditure on R&D 

in the field of Information and Computing 
Sciences accounted for 40% of total busi-
ness expenditure on R&D, up $561 million 
(9%) from 2013-14. R&D is also captured 
in Australia’s measure of Gross Domestic 
Product (GDP) as gross fixed capital for-
mation, as outlined in the SNA08.

The Australian Government is investing 
in data integration to maximize the value 
of the Governments data assets through 
the Data Integration Partnership for Aus-
tralia (DIPA) initiative. Through data in-
tegration and analysis, the DIPA creates 

new insights into important and complex 
policy questions. Two data integration 
projects of relevance to the measure-
ment and analysis of the digital econo-
my are the Business Longitudinal Anal-
ysis Data Environment (BLADE) and the 

Australia
Understanding Digital Transformation

Business use of information technology

Measuring innovation

Expenditure on research and development

Integrated Datasets
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Multi-Agency Data Integration Project 
(MADIP). The BLADE links administrative 
and survey data over the period 2001-02 
to 2013-14 for all active businesses in Aus-

tralia. This integrated data environment 
enables analysis of industries over time 
and includes numerous microeconomic 
variables.

The ABS is undertaking research to meas-
ure the impact of the digital transforma-
tion on the economy. Given the various 
perspectives and approaches adopted in 
the research and statistical communities, 
the ABS is considering a satellite account 
approach as the first step to understand 
the economic measurement challenges 
raised by the digital economy. The cre-
ation of a satellite account will require 
defining what the digital economy is to 
determine where the boundary exists. In 

order to identify the goods and servic-
es to be included within the supply-use 
framework, the Bureau of Economic 
Analysis (BEA) includes the following in 
its definition of the digital economy i) the 
digital-enabling infrastructure needed 
for a computer network to exist and op-
erate; ii) the digital transactions that take 
place using that system (“e-commerce”); 
and iii) the content that digital economy 
users create and access (“digital media”).

There are challenges in measuring some 
transactions of the digital economy and 
the price and volume of transactions, 
with more guidance on the measurement 
of these activities needed. The activities 
of the digital economy are included in the 
Australian System of National Accounts 
(ASNA) framework. If the enterprise op-

erating in the digital economy is engaged 
in the Australian tax system, then the ac-
tivity is captured in Australia’s National 
Accounts. Other, less regular sources of 
data (such as the Household Expendi-
ture Survey) will capture expenditure and 
production relating to the digital econo-
my (albeit with a lag). 

Development of a Satellite Account 

Implementation challenges  
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The primary objective of the ICT Enter-
prises Survey project is to measure the 
access to and use of information and 
communication technologies (ICT) in 
Brazilian enterprises with 10 or more 
employed persons. The project focuses 
on measuring enterprises’ presence and 
activities on the web and social media, 
e-commerce and e-government activ-
ities as well as digital capabilities and 
skills. The results of the ICT Enterprises 
Survey are a key source of data for evi-
dence-based policymaking.

The Survey is conducted since 2005 by 
the Brazilian Internet Steering Committee 
(CGI.br), through the Regional Centre for 
Studies on the Development of the Infor-
mation Society (Cetic.br), a department 
of the Brazilian Network Information 
Centre (NIC.br). The survey comprises a 
set of 56 indicators divided in the follow-
ing modules: Module A: General informa-
tion on ICT systems; Module B: Internet 
use; Module C: Electronic government; 
Module E: Electronic commerce; Module 
F: ICT skills; Module G: Software.

The survey’s results highlight the pro-
gress and, especially, describe the main 
challenges that arise in the competitive 
realm as a result of digital transformation, 
focusing on the digital environment of 
organizations and reveal the extent to 
which Brazilian enterprises are tapping 
into the potential unleashed by ICT. 

Through the data it is possible to conduct 
an in-depth analysis of the current situ-
ation of enterprises within the context 
of the digital economy, including i) ICT 
access and use by small, medium and 

large enterprises and the availability of 
ICT infrastructure (broadband speed, 
type of broadband connections, net-
working facilities, usage of software and 
applications, etc); ii) Online presence and 
their digital environment (websites and 
social networking websites, engagement 
in e-commerce and e-government activi-
ties); and iii) Digital capabilities and skills, 
exploring the capabilities of enterprises 
to adopt software, cloud computing and 
other ICT-based applications in their pro-
cesses.

Policymakers are facing the challenge of 
having access to timely, reliable and na-
tional representative data and statistics 
on broadband connectivity, ICT infra-
structure, e-commerce, e-government, 
etc. 

In recent years, the Regional Centre for 
Studies on the Development of the In-
formation Society (Cetic.br) has been an 
important voice in international debates 
on the standardization of indicators and 
methodological definitions for the pro-
duction of ICT statistics. Cetic.br has been 
an active participant in forums sponsored 
by the International Telecommunications 
Union (ITU), the Economic Commission 
for Latin America and the Caribbean (UN 
ECLAC), the Organisation for Economic 
Co-operation and Development (OECD), 
and the United Nations Educational, Sci-
entific and Cultural Organization (UNE-
SCO). Its several ICT standalone surveys 
have become essential for disseminating 
data and bringing ICT statistics produc-
ers and policymakers closer together. 

Brazil
ICT Enterprise Survey
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The ICT Enterprises survey was devel-
oped to maintain international com-
parability. It uses the methodological 
standards proposed in the Manual for 
the Production of Statistics on the In-
formation Economy (UNCTAD, 2009), 
prepared in partnership with the Organ-
isation for Economic Co-operation and 

Development (OECD), the Statistical Of-
fice of the European Communities (Eu-
rostat, European Commission), and the 
Partnership on Measuring ICT for Devel-
opment. This coalition, formed by vari-
ous international organizations, seeks to 
harmonize key indicators in ICT surveys.

The main challenges related to the imple-
mentation of a regular survey to measure 
the digital economy through the level of 
online activities (being e-commerce a 
proxy variable) by the business sector are 
related to the required budget to carry 
out data collection and data processing, 
as well as to have the proper instruments 

to face the highly dynamic business and 
technological environments. This leads to 
the challenge of constantly revising and 
creating indicators without losing sight 
of its historical series and comparability 
with studies conducted by national and 
international institutions.

• Publication:  
http://www.cetic.br/media/docs/publicacoes/2/TIC_Empresas_2017_livro_
eletronico.pdf

• Table of results:  
http://www.cetic.br/pesquisa/empresas/indicadores

• Data visualization portal:  
http://data.cetic.br/cetic/explore?idPesquisa=TIC_EMP 

Methodology 

Implementation challenges  

Resources
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The Canadian Digital Service is a digital government unit housed within the Treasury 
Board Secretariat of Canada as part of a plan to modernize the way government 
designs and delivers digital services. The three pillars of CDS’ operations are: de-
livering solutions, building capacity, and providing advice. The group works with 
federal organizations to design, prototype, and build better digital services. 

Statistics Canada will collect information from households on individuals’ purchases 
of digital products (e.g. music and video streaming, online gaming, mobile apps etc.) 
as well as methods of earning money online. The DES is in collection July 2018 and 
the results will be released in September 2018.

Statistics Canada will measure the impact of digital technology in Canada and, spe-
cifically, internet use by individuals, with data released in early fall 2019.  

Statistics Canada will collect information on the impact of digital technology in 
Canada and, specifically, Internet use by businesses. The data will be released by 
September 2020.

Canada’s Economic Strategy Tables will set ambitious growth targets, identify chal-
lenges, and lay out an actionable roadmap. The Digital Industries Economic Strate-
gy Table has identified industry leadership and public-private collaboration as the 
foundation for impact in the following priority themes:

1. Increasing domestic uptake of digital innovation

2. Leveraging the value of data and Artificial Intelligence

3. Fostering the growth of homegrown digital companies

4. Growing the digital talent base

A final report, outlining recommendations for policies and actions, is expected in 
the fall of 2018.

Canada

Canadian Digital Service Unit (CDS)

Statistics Canada Digital Economy Survey (DES) 

The Canadian Internet Use Survey (CIUS) 

Survey of Digital Technology and Internet Use (SDTIU) 

Digital Skills and E-Skills/ Economic Strategy Tables
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The OECD (partly funded by the Govern-
ment of Canada) will develop a frame-
work to measure the size of the digital 
economy. Given the current lack of digital 
economy metrics, this project will help to 
inform government’s priorities regard-
ing the digital economy. The work will be 

central in the OECD Going Digital project 
on digitalization analysis to support the 
policy implications of the digital transfor-
mation. The final report will be produced 
by March 2019 (with workshop to help 
inform the project in September 2018).

Develop a framework to measure the size of the Digital 
Economy (jointly with OECD)

The OECD will build on past work to de-
velop a framework to estimate the size of 
the digital economy, on the basis of the 
Systems of National Accounts approach 
across OECD countries, based on Gross 

Domestic Product (GDP) and other in-
ternational standards as applicable. This 
will lead to the development of common 
and internationally comparable OECD in-
dicators in this domain 

Methodology 

• Canadian Digital Service Unit (CDS):  
https://digital.canada.ca/

• Statistics Canada Digital Economy Survey (DES):  
https://www.statcan.gc.ca/eng/about/smr09/smr09_090

• The Canadian Internet Use Survey (CIUS):  
https://www.statcan.gc.ca/eng/survey/household/4432

• Survey of Digital Technology and Internet Use (SDTIU):  
https://www.statcan.gc.ca/eng/survey/business/4225

• Digital Skills and E-Skills/ Economic Strategy Tables:  
https://www.ic.gc.ca/eic/site/098.nsf/eng/home

• Develop a framework to measure the size of the Digital Economy  
(jointly with OECD):  
http://www.oecd.org/going-digital/

Resources
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The digital economy is composed of the 
digital industry (also referred to as digital 
industrialization) and the digitalization 
of industries (also referred to as indus-
trial digitalization). The digital industry 
mainly includes the telecommunication 
and internet industry, the software and 
information technology industry and the 
electronic information manufacturing 
industry. The digitalization of industries 
considers the output and efficiency im-
provement brought by other existing in-
dustries using information and telecom-
munication technology (ICT), as well as 
the emergence of new industries. The 
scale of the digital economy is the contri-
bution of these components to the Gross 
Domestic Production (GDP).

The method to calculate the index of dig-
ital industry is to sum up the added value 
of the industries, which is obtained my 
multiplying the industry income times 
the value added of every industry. The 
industry income data is obtained from 

official statistics and the value-added 
rate is calculated based on the statistical 
data provided by the National Bureau of 
Statistics.

The index of digitization of industries 
could be evaluated with econometric 
methods. The basic principle is that the 
economic output (which can be roughly 
understood as GDP) could be treated as 
the result of the input of economic fac-
tors, -capital, labor, intermediate product 
and natural resources-. The capital input 
is divided into ICT capital input and non-
ICT capital investment, and each input 
contributes to the output to a certain de-
gree. For example, for a certain industry, 
following the premise that other inputs 
remain unchanged, each addition of in-
formation products input will increase 
the output by a corresponding share. 
The sum of the marginal contribution of 
all ICT inputs across all industries result 
in the index of digitization of industries.

Methodology 

• White Paper on Development of China’s Digital Economy 2017, by CAICT: 
http://www.caict.ac.cn/kxyj/qwfb/bps/201804/P020170713408029202449.pdf

Resources

The methodology to measure the digital 
economy was developed by the China 
Academy of Information and Communi-
cations Technology (CAICT) of the Minis-
try of Industry and Information Technol-

ogy, with joint efforts of other research 
institutions. The metrics are consistent 
with existing macroeconomic frame-
works and can be used for comparisons 
with GDP and related measures. 

China
The Scale of Digital Economy
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The statistical data, especially the input-output table employed by this method-
ology, may not be the same in other countries, which leads to low possibilities of 
cross-country comparability. 

Implementation challenges

Figure 1: Components of Digital Economy



81G20 DETF – Measurement of the Digital Economy  | 

The DESI is composed of five principal policy areas, which regroup overall 34 indi-
cators: 

Methodology 

The Digital Economy and Society Index 
(DESI) is a composite index that sum-
marizes relevant indicators on Europe’s 
digital performance and tracks the evolu-
tion of EU Member States in digital com-
petitiveness. The DESI has been the EU’s 
key analytical tool since 2014, measuring 
progress of EU countries towards a dig-
ital economy and society.

The EU has also developed a methodol-
ogy to compare Europe with the rest of 
the world. The International DESI (I-DESI) 
evaluates the performance of both the 
individual EU countries and the EU as a 
whole in comparison to Australia, Brazil, 
Canada, Chile, China, Iceland, Israel, Ja-

pan, South Korea, Mexico, New Zealand, 
Norway, Russia, Serbia, Switzerland, Tur-
key and the United States. This is the sec-
ond time the Commission compares the 
DESI with international data. Indicators 
of the International DESI are built on a 
similar but not identical set of indicators 
as the DESI due to the fact that some 
DESI indicators are not available in non-
EU countries. The 24 indicators of the 
I-DESI have been collected and analyzed 
for 45 countries (3/4 of G20 covered). 
The availability, quality and statistical 
coherence have also been assessed for 
them.

European Union
Digital Economy and Society Index (DESI)

1. Connectivity Fixed broadband, mobile broadband, fast and ul-
trafast broadband and broadband prices

2. Human capital Basic skills and internet use, advanced skills and 
development

3. Use of internet 
Service

Citizens’ use of content, communication and online 
transactions

4. Integration of 
digital technology Business digitisation and e-commerce

5. Digital public 
services eGovernment and eHealth
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• DESI webpage: 
https://ec.europa.eu/digital-single-market/en/desi 

• DESI data: 
https://digital-agenda-data.eu/datasets/desi/visualizations 

• DESI methodology: 
http://ec.europa.eu/information_society/newsroom/image/docu-
ment/2018-20/desi-2018-methodology_E886EDCA-B32A-AEFB-
07F5911DE975477B_52297.pdf 

Resources

In 2017, all Member States improved in 
the DESI results. Denmark, Sweden, Fin-
land, and the Netherlands have the most 
advanced digital economies, followed by 
Luxembourg, Ireland, the UK, Belgium 
and Estonia. Ireland, Cyprus and Spain 
progressed the most (by more than 15 
points) over the last four years, while the 
lowest increase in digital performance 
was recorded in Greece (below 10 points).

The results of I-DESI show that the top 
four EU countries (Denmark, Finland, 
Sweden and the Netherlands) are among 
the global leaders. They are just behind 
Korea and have higher scores than the 
United States and Japan. At the same 
time, however, the comparison shows 
that the EU’s average in digital perfor-
mance is significantly lower. 

DESI and iDESI results
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The “Baromètre du Numérique” (Digital 
market barometer) is an annual survey 
on the adoption and use of digital tools 
in France. This survey is published by 
Arcep (French national telecoms regu-
lator) and the General Economic Council 
(CGE) since 2003, and France’s Digital 
Agency joined the collaboration in 2016. 
Conducted by the Research Centre for 
the Study and Observation of Living Con-
ditions in France (CREDOC), this survey 
consists of face-to-face interviews with 
a representative sample of more than 2 
000 people, ages 12 and up. They have 
to answer questions about the nature 
of their terminals (smartphone, com-
puter, and others) and their use (social 
networks, e-commerce and e-adminis-
tration, among others). This survey pro-
vides a measure of the adoption of dig-
ital equipment and data to analyzes the 
digital practices; reveals inequalities in 
access and digital skills; enables to antic-
ipate the major trends and to implement 

policies for better access and adoption 
of the digital technology by the whole 
population. 

The “Observatoire du numérique” (Digi-
tal Observatory) was created in Novem-
ber 2011 and is managed by the Directo-
rate-General for Enterprise (Ministry of 
Economy and Finances). This initiative 
collects and interprets data and reports 
in order to measure and analyze the im-
pact of digital technology on the econo-
my and to compare France to other State 
members of the European Union. The 
“Observatoire du numérique” includes a 
macroeconomic vision to define the dig-
ital economy and measure the weight of 
ICT in European countries’ main econo-
mies, and sectorial indicators about R&D, 
e-commerce and infrastructures. It also 
provides measures of the use of digital 
technology by households, businesses 
and administration. 

France 
The Digital market barometer and the Digital Observatory

For the last edition of the Digital mar-
ket barometer, results were coming from 
a study conducted in June 2017 by the 
Research Centre for the Study and Ob-
servation of Living Conditions in France 
(CREDOC). It consists of face-to-face 
interviews with a representative sample 
of 2 209 people (2 004 adults and 205 
young people), ages 12 and up, select-
ed according to the quota method. Two 
types of questionnaire were used for the 
survey: one for people aged 18 and old-
er and the second for the young people 
between the ages of 12 and 17.

The Digital Observatory project aims at 
measuring the different aspects of ICT 
and presents four different sections: i) 
“Publications”, where recent data is add-
ed, as well as studies and reports on the 
topic, in order to provide the reader with 
an insight of the current state of research 
on the topic; ii) “Macroeconomics”, which 
presents the weight of ICT sector in the 
GDP of European economies; iii) “Digital 
economy”, which explains the different 
ways the digital economy can be meas-
ured and provides structural indicators 
(R&D, infrastructures, e-commerce) on 

Methodology 
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the topic; and iv) “Use of digital technol-
ogy”, which measures the use by house-
holds, businesses and administrations of 

relevant digital technology, in France and 
other European countries.

• The 2017 Digital market barometer report:  
https://www.economie.gouv.fr/files/files/directions_services/cge/Actualites/
barometre-numerique-edition-2017.pdf

• The data of all the Digital market barometer annual reports are available online 
in open data format: 
https://www.data.gouv.fr/fr/datasets/barometre-du-numerique/ 

• The “Obervatoire du numérique” is published on the website of the Directo-
rate-General for Enterprise (Ministry of Economy and Finances):  
https://www.entreprises.gouv.fr/observatoire-du-numerique

Resources

The data of the Digital Observatory project comes mainly from Eurostat and French 
administrations. While this allows us to provide reliable comparison of economies on 
our website, it may be hard to extend it to other countries that do not collect such 
data, especially on the “use of digital technologies” section.

Implementation challenges
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• Recent reports; in German only:  
https://www.bmwi.de/Redaktion/DE/Artikel/Digitale-Welt/monitor-
ing-wirtschaft-digital.html

• Archived reports in German and management summaries in English:  
https://www.tns-infratest.com/wissensforum/studien/mrwd-berichte.asp

Resources

The monitoring report “Wirtschaft DIGITAL” measures the progress made in the 
digital transformation of the German economy. It consists of two components:

• The “DIGITAL Economic Index” measures the current and future degree of 
digitization of the German industrial economy, the manufacturing sector and 
the service sector in a differentiated way according to eleven core industries 
and different company sizes. Besides the measurement of the level of digi-
talisation it also identifies the advantages of and obstacles to digitalisation.

• The “DIGITAL location index” rates the performance and competitiveness 
of the German digital economy (ICT sector and internet economy) in an 
international comparison of ten countries.

Based on these data, the report identifies policy demands for Germany. In 2017 the 
promotion of the expansion of broadband, the creation of a pro-digital legal envi-
ronment and access to publicly available knowledge as basis for innovation ranked 
highest in the list of demands.

Germany
Monitoring Report “Wirtschaft DIGITAL” (DIGITAL Economy)

The first part of this annual report, the 
DIGITAL economic index, is based on 
quantitative, computer-based and stand-
ardized telephone interviews of German 
digital companies on the current status 
and future prospects of digitalisation in 
Germany. 

The second part, the DIGITAL location 
index, is an international secondary anal-

ysis in Germany and nine other countries, 
based on data from the Federal Statis-
tical Office of Germany as well as from 
EITO, WEF, ITU, World Bank Group, Eu-
ropean Patent Office, European Com-
mission (Eurostat, Digital Economy and 
Society Index -DESI- and International 
DESI), OECD and others.

Methodology 
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The monitoring report is prepared on behalf of the Federal Ministry of Economics 
and Energy by Kantar TNS and the Center for European Economic Research (ZEW) 
Mannheim. The survey-based part of the report is based on personal views of the 
interviewed company representatives. It therefore reflects a sentiment of the German 
digital economy, whereas a fact-based analysis of the situation of the German digital 
economy (if available) might produce different results. For international comparison, 
the lack of comparability of data is the biggest challenge.

Implementation challenges
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The Ministry of Internal Affairs and Com-
munications of Japan compiled and 
released an IoT International Compet-
itiveness Index as a reference for the 
reinforcement of the international com-
petitiveness of the ICT industry. This in-
dex analyzes the ICT industry by divid-
ing it into two markets; the “IoT Market” 

which consists of components relevant 
to sub-markets such as “Smart City” and 
“Connected Car”, and the “Conventional 
ICT Market”; which consists of compo-
nents relevant to sub-markets such as 
“Cloud” and “Fixed network equipment” 
(see “Figure 2” below).

Japan
IoT International Competitiveness Index  

The calculation is based on 16 items of value-based service/product shares and po-
tential competitiveness which includes the R&D and M&A situations of each company. 
The scores and rankings per country and region have been calculated by targeting 
1 500 companies in ten major countries and regions.

Methodology 

• http://www.soumu.go.jp/main_sosiki/joho_tsusin/eng/Releases/Telecommu-
nications/2018_01_05.html

Resources

Figure 1: Rankings and Scores of Enterprises per Region in Ten Major Countries 
and Regions
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Figure 2: IoT International Competitiveness Index-Survey Items

Data source: IHS Global.

Note: Survey items in bold frames refer to the IoT market. 
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As the institution in charge of managing 
GDP statistics in Korea, the Bank of Korea 
(BoK), established a plan to continuously 
improve and complement GDP statistics 
by reviewing measurement status, in-
creasing basic statistics and developing 
estimation methods in preparation for a 
growing digital/sharing economy. First, 
the BoK reviewed domestic GDP and its 
reflection of the digital economy. To en-
sure that the statistics reflected econom-
ic activity related with digital commerce 
and sharing economy, the BoK installed 
a National Account Research Team in the 
Economic Statistics Department in July 
2016 and conducted a preliminary survey 
in May 2017. The BoK inspected the meas-

urement status of the digital/sharing 
economy, which includes sharing econo-
my enabled by digital technology (home 
sharing, car sharing, P2P loan service) 
and the conventional digital economy 
(digital commerce, free digital service). In 
consideration of the survey results, dig-
ital/sharing economy will be included in 
GDP statistics as from March 2019, when 
the revision of benchmark year will be 
executed. The BoK plans to continue to 
improve and complement GDP statistics, 
by increasing basic statistics, developing 
estimation methods in preparation for a 
growing digital economy. 

Republic of Korea
Plan for GDP statistics reflecting digital economy

The Korean System of National Accounts 
(2008 SNA) includes all market transac-
tions, meaning that, in principle, market 
transactions related with the digital/
sharing economy must be captured in 
GDP statistics. GDP statistics currently 
capture general transactions in the dig-
ital economy, such as e-commerce and 
digital content transactions, but due to 
inadequacy of basic statistics, it does 
not capture transactions related to the 
sharing economy enabled by digital tech-
nologies, in particular unregistered home 
sharing and P2P carpool services. 

The non-captured data is insignificant in 
size, as production activity in these sec-
tors remain low in Korea. However, given 

the growth potential held by the digital/
sharing economy, it is important to con-
tinuously monitor the market situation 
(e.g. online intermediary service trends) 
and expand basic statistics to fully cap-
ture all sectors of the digital/sharing 
economy. 

Therefore, the following measures will be 
carried out to prepare for the growing 
digital/sharing economy: i) Survey Ko-
rea’s digital/sharing economy business 
model; ii) Expand basic data related to 
digital/sharing economy and develop es-
timation methods; iii) Price new goods 
and services; and iv) Conduct research 
on measuring consumer utility related to 
the digital/sharing economy.

Methodology 

• http://www.bok.or.kr/portal/bbs/P0000559/view.do?nttId=228576&menu-
No=200690

Resources
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The Korean SNA does not measure subjective consumer utility of free digital services 
or various online intermediary services, and with the absence of relevant international 
standards, it is difficult to reflect the data.

Implementation challenges

Category Sector Assessment

Sharing 
Economy 
Enabled by 
Digital  
Technologies

Home 
sharing

Parts not captured by GDP statistics 
take up less than 0.005% of nominal 
GD

Ride 
sharing

• B2C taxi services (e.g. Uber Black) 
are fully reflected in GDP statistics

• Household income created by 
carpool, etc. are omitted, but 
insignificant in size

Car sharing

• All B2C services are captured  

• P2P services are not included in 
GDP statistics, given that they are 
illegal and have no established 
market

P2P loan 
services

Captured through measurement of 
financial insurance services

Conventional 
Digital 
Economy

Digital 
commerce

Captured through Internet, mobile 
transactions

Free digital Captured if there is source of 
economic revenue (e.g. ad revenue)

Services Excluded from GDP statistics if there 
is no source of revenue

Source: Bank of Korea.

GDP Statistics Reflecting Digital Economy in Korea
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Considering that it is essential to have 
accurate and timely statistics with the 
greatest possible geographical disaggre-
gation of emerging technologies, since 
2001 the National Institute of Statistics 
and Geography (INEGI) began to devel-
op a module on the availability and use of 
ICT in homes, MODUTIH. Except in 2003, 
this project was lifted annually, until 2014.

As of 2015, INEGI began the development 
and implementation of a special survey 
on digital technologies in the social sec-
tor: The National Survey on Availability 
and Use of Information Technologies in 
Households (ENDUTIH), which allows a 
continuous integration of basic indica-
tors, and at the same time facilitates the 
incorporation of new contents and the 
scope of a greater precision derived from 
a specific conceptual and statistical de-
sign.

In this regard, ENDUTIH, is the main 
source of related statistics in Mexico 
and it aims to obtain information on the 
availability and use of information and 
communication technologies in house-
holds to generate statistical information 
on the subject and support decision mak-
ing in public policy matters; also, it of-
fers elements of analysis to national and 
international studies and general public 
interested in the subject.

INEGI in collaboration with the Ministry 
of Communications and Transportation 
(SCT) and the Federal Institute of Tel-
ecommunications (IFT), gives continui-
ty to the exclusive survey that begun in 
2015.

During the second quarter of 2017, the 
National Institute of Statistics and Geog-
raphy (INEGI) conducted the ENDUTIH 
survey 2017.

Mexico
ENDUTIH - National Survey on availability and use of Information tech-
nology in households

This exercise is done through interviews 
with members of randomly chosen 
households, from whom it gathers their 
experience on the use of information and 
communication technologies (ICT). The 
information generated by the ENDUTIH 
is comparable with the data collected in 
2015 and 2016.

ENDUTIH 2017 includes a sample that 
allows to characterize the phenomenon 
of the availability and use of ICT for the 
32 states and in 49 selected cities. In this 
regard and for the first time, ENDUTIH 
collects and provides information of the 

urban and rural scope for each entity of 
the country.

With this effort, INEGI and institutions 
that support the conduct of this survey 
(the Ministry of Communications and 
Transportation (SCT) and the Federal 
Institute of Telecommunications (IFT)), 
endorse their commitment to generate 
more and better statistics in order to 
make them available to users.

The generation of results at the national 
level together with the design of the sam-
ple, the operational field and the other 
phases of the survey process are respon-

Methodology 
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sibility and exclusive attribution of INEGI; 
also, as in the previous year, the support 
and collaboration of the Ministry of Com-
munications and Transportation and the 

Federal Institute of Telecommunications, 
allowed to generate the results at region-
al level that were mentioned before.

• http://www.beta.inegi.org.mx/proyectos/enchogares/regulares/dutih/2017

Resources

Derived from the methodological change 
that was implemented from the Nation-
al Survey on Availability and Use of In-
formation Technologies in Households 
(ENDUTIH) 2015, the results of the statis-
tical series of the Module on Availability 
and Use of Information Technologies in 
Households (MODUTIH) 2001-2014 is not 
presented in a continuous fashion with 

the new series of the ENDUTIH 2015-2017, 
since the information is not comparable 
because, as of 2015, the informant was 
instructed to give an account of the use 
and availability of ICT’s from their own 
experience and not from the perspective 
of all household members as it used to 
be captured until 2014.

Implementation challenges
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This is a Project launched by the Federal 
Government of the Russian Federation 
in 2011 to ensure the unbiased feedback 
from people regarding the quality of pub-
lic services they have been provided. The 
System allows to evaluate the quality of 
public services through a number of di-
verse channels: one can leave the grade 
and comments on the web-site, respond 
with the grade by SMS or leave the grade 
at a special terminal at public services 
office, where the service was provided, 
also people can evaluate the quality of 
E-services in Public Services Portal. The 
scope of the Project is constantly grow-
ing. By now more than 50 public servic-

es of the 9 Government bodies are be-
ing mandatorily evaluated and amount 
to more than 200 public services. The 
scope of the Project is expected to keep 
growing. This is a democratic tool aimed 
at promoting close cooperation between 
the Government and the citizens towards 
a trustworthy, efficient, transparent, and 
non-discriminatory environment at the 
public administration. The constant 
growth of the audience of the System and 
the people’s willingness to participate in 
the monitoring are the best proof of the 
high demand for such feedback mecha-
nism and its relevance.

For many years G20 countries have been 
concerned with the improving of the idea 
of the SME’s digital development. In 2015, 
under the Turkish G20 Presidency, issues 
of digitalization of SME’s were included 

in the G20 agenda for the first time. Chi-
nese G20 Presidency continued the work 
on «digital SME», broadened its scope 
and brought out the issues of the sup-
port measures for all types of SME’s for 

The Russian Federation
The Public Services Quality Monitoring System «Your Control» 

SME Business Navigator

The feedback from people is being col-
lected through multiple channels aimed 
at different groups of people with differ-
ent level of access to the ICT infrastruc-
ture. Those who have access to computer 
can leave an assessment and an extend-
ed comment on the web-site. Those who 
have a phone can respond with a grade to 
an SMS without charge (there is a single 
toll-free number being used throughout 
the whole country). Others can leave an 
assessment at a special terminal placed 
at a public service office, where they can 
also be assisted by specialists. A scale 

from 1 to 5 is being used, where 1 means 
completely dissatisfied and 5, totally 
satisfied. There are a number of criteria 
being used to assess the services, such 
as: i) The total time spent in the public 
services office; ii) The waiting time in the 
line to receive the public service; iii). The 
level of competence and courtesy of the 
public servant who provided the services; 
iv). The level of comfort at the premises 
where the services is being provided; and 
iv) The access to the tracking information 
about the public services provision.

Methodology 
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discussion. It was agreed that SME’s and 
entrepreneurs are vital sources of pro-
ductivity growth, innovation and, there-
fore, economic growth and job creation 
across G20 countries. 

In September 2016 the Russian Federal 
Corporation for Developing Small and 
Medium Business (SME Corporation) 
launched the SME Business Navigator - a 
free web tool for Russian small and me-
dium entrepreneurs, who are willing to 
open or to expand their businesses within 
the formal economy requirements. Entre-
preneurs using the SME Business Naviga-
tor (more than 665 thousand organiza-
tions) can use web-based instruments to: 

i) Choose what kind of business to open 
by analyzing case studies and looking for 
market niches; ii) Create a preliminary 
business plan based on model or tai-
lored plans using the data and statistics 
on potential customers and competitors; 
iii) Find where to get a loan and apply for 
a guarantee; iv) Learn about support pol-
icies available for SMEs; v) Find available 
properties for rent from the database of 
state and private property available; vi) 
Be aware of biggest buyers’ procurement 
plans based on the information from the 
state procurement system (including 
https://zakupki.gov.ru portal and pro-
curement by the SOEs).

The main principle of SME Business Navi-
gator is its orientation to the demands of 
entrepreneurs. From the beginning of its 
creation project working group included 
representatives of public business asso-
ciations of entrepreneurs (OPORA Rus-
sia, Business Russia, Chamber of Trade 
and Industry of Russia, Russian Union of 
Industrialists and Entrepreneurs), Agen-
cy for Strategic Initiatives, Associations 
of banks. At all stages of system creation, 
the SME Corporation received feedback 
from entrepreneurs during design think-
ing sessions. Services of SME Business 
Navigator operate on the basis of official 

statistical data including data on average 
salary, taxes, and other obligatory charg-
es. Parameters and types of most popu-
lar business types which are included in 
the SME Business Navigator are selected 
together with business associations of 
entrepreneurs. Types of support meas-
ures are elaborated together with banks, 
organizations of business support infra-
structure, state bodies and local author-
ities. The basic principle of starting own 
business with the help of Business Nav-
igator is to find and to fill vacant market 
niche in the field of chosen business.

Methodology 

• https://smbn.ru/msp_en/help/bn.htm

Resources
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In reference to e-Gov Application Regu-
lations issued pursuant to the Cabinet’s 
resolution number 40 dated 28/03/2006 
and number 252 dated 28/06/2010 re-
garding supporting and reinforcing the 
process of transformation into e-Gov, 
in addition to the general provisions of 
such regulations included in the clause 
number 22, which states that each Gov-
ernment entity (GE) must implement 
a biannual Score-Measurement of how 
much it has achieved in the e-Gov Trans-
formation. Such Measurement should be 
implemented in accordance with certain 
indicators and criteria defined by Yesser 
Program and to be included within the 
annual report of each GE, and a copy of 
such a report is to be sent to the Royal 
Highness illustrating what is achieved by 
the GEs.

Accordingly, the Measurement first in-
itiative was launched to evaluate the 
factual status of e-Gov Transformation. 
This includes evaluation of the GEs inter-
nal e-Transactions and all initiatives and 
programs relevantly executed to support 
this mission. It also included evaluating 
distinctive projects adopted to help de-
velop Government performance and en-
sure effectiveness and efficiency of those 
services. Yesser has been in charge of 
periodically following up on this Meas-
urement in accordance with a specified 
methodology and a set of indicators. It 

has also been responsible for preparing 
regular reports to be sent to GEs plus a 
general report to be sent to the Royal 
Majesty pursuant to relevant regulations. 

With a comprehensive methodology 
based upon international best practic-
es, basic guidelines were formulated to 
design a comprehensive framework for 
measuring the development of general 
work of the Program, taking into consid-
eration the objectives behind this Meas-
urement as follows:

• Providing decision-makers with ex-
pressly clear and direct evaluations, 
enabling them to follow up develop-
ment of work at relevant GEs within 
the National Strategy and other re-
lated plans.

• Supporting the Program’s motivating 
message towards e-Gov Transforma-
tion and contribution toward Digital 
Economy as required.

• Availability of comparison using 
measurable KPIs related to objectives 
of Saudi Digital initiatives.

• Covering all instructions included 
within regulations of e-Gov applica-
tion.

Kingdom of Saudi Arabia 
Measurement of e-Government Transformation
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Hypotheses were put in accordance with 
various studies executed by Yesser after 
evaluating the status of GEs through con-
tinuous communications to know their 
preparedness for e-Gov Transformation, 
yet keeping in mind the following prin-
ciples:

• e-Gov Transformation does not mean 
merely an absolute technological 
transformation in itself, while technol-
ogy here is a substantially included 
part. The most important principle of 
the total process is the acceptance of 
such a transformation that is more to 
Ideology than to Technology.

• Specific characteristics of KSA were 
taken into consideration.

• GEs have reached different stages 
of e-Gov Transformation; however, a 

unified methodology should be for-
mulated for all such entities deciding 
the point of launch.

• A Supportive methodology should 
necessarily be formulated for the ap-
plication of the Program’s executive 
plan and the National Plan for Com-
munications and Information Tech-
nology.

• The Methodology should focus on a 
solid and reinforced base ensuring ac-
celeration of the Transformation pro-
cess and its execution for the welfare 
of citizen and community.

• The final objective of the Methodol-
ogy should be focused on providing 
and developing integral and effective 
e-services for different types of stake-
holders.

Methodology 

• https://www.yesser.gov.sa/EN/transformation_indicators/transformation_
measurement_mechanism/pages/about_measurement.aspx

Resources

Previous measurement experiences have 
shown many learnt lessons and ideas to 
develop the management and imple-
mentation of the measurement process 
according to the feedback from the GEs, 
work mechanism findings and measure-
ment results. The need to improve the 
measurement process has emerged. 
The following are the most prominent 
improvement recommendations for the 

6th Measurement that are continued in 
the 7th Measurement (on the go):

• Prepare GEs for the next phase.

• Responses validation mechanism and 
physical visits to each agency. 

• Provide an e-mechanism that enables 
GEs measure their transition on con-
tinuous basis during the year.

Implementation challenges
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Driving digital transformation is a 
Whole-of-Government (WoG) effort. 
At the broadest level, the economy is 
the biggest domain driving Singapore’s 
growth and competitiveness. This is 
supported by the Government which is 
leading key programs and initiatives to 
catalyze growth and innovation across 
all domains, including the public sector, 
so as to harness digital technologies and 
benefit from them. Singapore’s plans to 
drive digitalisation across the economy 
is detailed in the Digital Economy Frame-
work for Action.

Launched on 21 May 2018, the Digital 
Economy Framework for Action out-
lined three strategic priorities to sharp-
en Singapore’s competitive edge to be 
a leading digital economy through i) ac-
celerating the digitalisation of traditional 
industries, and support businesses and 
workers in digital adoption; ii) building 
competitive edge by reaping digital val-
ue from new and emerging ecosystems; 
and iii) creating, in partnership with the 
Infocomm Media (ICM) industry, the 
next-generation digital industry that 
would serve as an engine of growth for 
the future and vibrant economy. More im-
portantly, this framework also serves as a 
guiding basis for Singapore’s concerted 
effort to monitor digitalisation - to iden-
tify data needs and develop indicators 
to help chart progression and map de-

velopment milestones. These indicators 
will inform the impact of programs and 
initiatives that the government has set 
out to achieve.

Singapore is developing a superset of 
digital metrics that are relevant to mon-
itor progress and identify areas for ac-
tion in each corresponding pillar and 
enablers of the Digital Economy Frame-
work for Action. First, a set of metrics to 
benchmark Singapore’s digital economy 
internationally in areas of competitive-
ness, future readiness and digital trust. 
Second, a systematic view and “pulse-
check” metrics to track digital progres-
sion across sectors and businesses. This 
includes diagnostic tools for specific sec-
tor of interests to flag laggards and iden-
tify pain points that require intervention 
and policy action. Firms and enterprises 
could also tap on these tools to bench-
mark development and assess areas for 
improvement. Third, metrics that track 
growth of the four critical enablers (i.e. 
talent development; research and innova-
tion; governance, policy and regulations, 
and standards; and physical and digital 
infrastructure) that form the foundation 
of a healthy and vibrant digital economy. 
Singapore’s end-goal is a measurement 
framework comprising relevant metrics 
and tools that would allow us to track 
whether our digital economy is compet-
itive, trusted and future-ready.

Singapore
Digital Economy Framework for Action 

Singapore’s measurement framework is 
a work-in-progress and it involves ongo-
ing consultation across multiple agencies 
to help in designing a set of current and 

relevant indicators to address the gaps in 
how we measure and track developments 
of the digital economy. Infocomm Media 
Development Authority (IMDA), Singa-

Methodology 
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pore’s key agency in leading this WoG 
digital economy measurement effort, 
also recognizes the body of work done 
by various countries and international 
organizations and conducts research 
into existing models and international 
measurement frameworks, such as World 
Economic Forum (WEF)’s Global Infor-
mation Technology Report (GITR) Index, 
Organisation for Economic Co-operation 
Development (OECD)’s work on digital 

trust, International Institute for Man-
agement Development (IMD)’s Digital 
Competitiveness Index, European Com-
mission’s Digital Economy and Society 
Index (DESI) to further develop work in 
this area. These international models are 
particularly pertinent to Singapore’s ef-
fort in coming up with metrics that would 
identify areas at a broad national level 
that require progress to improve inter-
national competitiveness.

• Digital Framework for Action:  
https://imda/gov.sg/sgdigital/digital-economy-framework-for-action

Resources

Singapore’s Digital Economy Framework
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• http://www.bilgitoplumu.gov.tr/en/wp-content/uploads/2016/03/Information_Society_Strategy_and_Ac-
tion_Plan_2015-2018.pdf

Resources

The 2015-2018 Information Society Strat-
egy and Action Plan was prepared with 
a focus on growth and employment un-
der eight main pillars. Five factors played 
critical role in determining the focus and 
the context of the Strategy. These factors 
are Turkey’s progress and ongoing needs 
in transforming into an information soci-
ety; Turkey’s fundamental problems and 
immediate opportunities; national, the-
matic and regional policy documents, in 
particular The Tenth Development Plan; 
and international policy trends, particu-
larly the Digital Agenda for Europe ini-
tiative.

In that framework, the eight pillars of In-
formation Society Strategy and Action 
Plan are:

1. Information Technologies Sector

2. Broadband Infrastructure and Com-
petition

3. Qualified Human Resources and Em-
ployment

4. Diffusion of ICT into the Society

5. Information Security and User Trust

6. ICT-Supported Innovative Solutions

7. Internet Entrepreneurship and 
e-Commerce

8. User-Centric and Effective Public Ser-
vices

Strategy and Action Plan consists of 
seven main chapters. In the Introduc-
tion, milestones of information society 
transformation in Turkey, relevant previ-
ous studies and outcomes, and also the 
preparation period of the new Strategy 
are outlined. The second chapter discuss-
es how the new Strategy connects and 
serves to Turkey’s goals on growth and 
employment. Current global state and 
trends in information society transforma-
tion are presented in the third chapter. 
The fourth chapter analyses current state 
in Turkey and discusses promising oppor-
tunities. The fifth chapter covers Turkey’s 
policies, strategies and goals towards 
2018; and necessary actions to achieve 
these goals are explained in detail in the 
sixth chapter. Finally, the seventh chapter 
presents the monitoring and coordina-
tion approach for implementation of the 
Strategy.

Turkey
Information Society Strategy and Action Plan (2015-2018)

Developments were illustrated both qualitatively and quantitatively in accordance 
with the methodology developed by Ministry of Development.

Methodology 
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United Kingdom

Statistics are produced on the contribu-
tion of the Digital Sector to the UK econ-
omy, measured by gross value added 
(GVA), employment, imports and exports 
of services and goods and the number of 
businesses. These statistics are updated 

annually and the primary use of them is 
to monitor the performance of the indus-
tries in the digital sector, helping to un-
derstand how current and future policy 
interventions can be most effective.

Digital Sector Economic Estimates 

Department for Digital, Culture, Media and Sports (DCMS)

The digital sector is defined by the 4 dig-
ital Standard Industrial Classifications 
(SIC07) codes, which allows for inter-
national comparability. These codes can 
be found on page 9 of the methodology 
document “DCMS Sectors Economic Es-
timates: Methodology” (see link below). 

GVA estimates are obtained from the 
Office for National Statistics (ONS) In-
put-output supply and use tables and the 
Annual Business Survey (ABS), a survey 
of businesses listed on the Inter-depart-
mental Business Register (IDBR). Re-
gional GVA data are obtained from the 
ONS balanced regional GVA series and 
the ABS. 

Jobs/employment data are obtained 
from the Annual Population Survey 
(APS), which is itself a derivative of the 
Labour Force Survey (LFS). 

Imports and Exports of services statistics 
are derived from the International Trade 
in Services (ITIS) survey, a survey of busi-
nesses looking at their overseas trade. 
Imports and Exports of goods statistics 
are based on data from the EU-wide In-
trastat survey and from Customs import 
and export entries, collected by HMRC. 

Data on number of businesses is from the 
Annual Business Survey (ABS).

Methodology 

• Economic estimates methodology document:  
https://www.gov.uk/government/publications/dcms-sectors-economic-esti-
mates-methodology

• Economic estimates statistical document:  
https://www.gov.uk/government/collections/dcms-sectors-economic-esti-
mates

• ONS LFS Document:  
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bul-
letins/uklabourmarket/july2018#quality-and-methodology

Resources
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The ability to produce consistent figures each year also allows trends over time to 
be measured. However, as a result there are substantial limitations to the underlying 
classifications. The SIC codes used to develop the series were developed in 2007 
and have not been revised since. Emerging sectors are therefore hard-to-capture 
and may be excluded in our estimates. 

Implementation challenges
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This paper, made possible by support 
from the Commerce Department’s Na-
tional Telecommunications and Informa-
tion Administration (NTIA), describes the 
work of the Bureau of Economic Analysis 
(BEA) to develop estimates towards the 

construction of a new digital economy 
satellite account. These estimates are the 
first step to a comprehensive measure of 
the contribution of the digital economy 
to gross domestic product (GDP). 

United States 
Defining and Measuring the Digital Economy

BEA prepared these statistics within the 
supply-use framework, following meth-
odology used in the production of other 
BEA satellite accounts, including those 
on travel and tourism, arts and cultural 
production, and outdoor recreation. The 
estimation process includes three main 
steps: i) develop a conceptual definition 
of the digital economy; ii) identify goods 

and services within the supply-use frame-
work relevant for measuring the digital 
economy defined in the first step; and iii) 
use the supply-use framework to identify 
the industries responsible for producing 
these goods and services, and estimate 
the output, value added, employment, 
compensation and other variables asso-
ciated with this activity.

Methodology 

• See Bureau of Economic Analysis: 
https://www.bea.gov/research/papers/2018/defining-and-measuring-digi-
tal-economy

• See the National Telecommunications and Information Administration’s Digital 
National Data Explorer at 
https://www.ntia.doc.gov/data/digital-nation-data-explorer 

• See U.S. Department of Commerce. “First Report of the Digital Economy 
Board of Advisors.” (2016) Available at 
https://www.ntia.doc.gov/files/ntia/publications/deba_first_year_report_
dec_2016.pdf

Resources
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This report presents BEA’s initial work to lay the foundation for a digital economy 
satellite account. Conceptually, a digital economy satellite account should include 
all goods and services related to the digital economy. However, the preliminary es-
timates presented here are based on goods and services that are primarily digital. 
There are numerous challenges to estimating the economic contribution of “partial-
ly-digital” goods and services which are laid out in this report. These challenges are 
opportunities for future research to expand these early estimates into a complete 
digital economy satellite account.

Implementation challenges
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The OECD has worked on measure-
ment of the digital economy since the 
late 1990s. This involves methodological 
and measurement work, but also includes 
experimentation with new metrics and 
seeking to identify data and measure-

ment gaps that can be explored in the 
future. Data are used extensively in OECD 
policy reports and specialised measure-
ment publications.

Between 1998 and 2003 the OECD devel-
oped guidelines on the measurement of 
the information society: definitions of ICT 
and content sectors, products and tech-
nologies, as well as survey frameworks for 
ICT use in business and in households/by 
individuals. These guidelines are periodi-
cally reviewed and revised and have been 
adopted by the European Union and the 
UN Statistical Commission. In 2014 the 
OECD produced Measuring the Digital 
Economy: A New Perspective where 
countries were benchmarked along many 
relevant dimensions, gaps were identi-
fied and a measurement agenda was 
developed. Today, the OECD is working 
on measurement in a number of areas, 
including Artificial Intelligence, the Inter-
net of Things, broadband metrics, digital 
security and privacy, consumers’ trust in 
online environments, skills in the digital 
era, government digital services, digital 
transformation of government opera-
tions and their use of data, digitalisation 
of science, “digital” trade, barriers to 
trade in digital services, digital econo-
my in GDP and digitalisation and the fu-

ture of work. Much of this measurement 
work occurs in close consultation with 
OECD policy committees to ensure  pol-
icy relevance and responsiveness to key 
priorities.

In January 2017, the OECD launched an 
organisation-wide project - Going Digi-
tal: Making the Transformation Work for 
Growth and Well-being. The project is de-
veloping an integrated policy framework 
to help policy makers better understand 
the transformation that is taking place 
and implement policies that foster a pos-
itive and inclusive digital economy and 
society. Each of the main policy dimen-
sions of the Going Digital integrated pol-
icy framework – access, use, innovation, 
jobs, society, trust, and market openness 
– is mapped to key benchmark indicators 
and relevant policy levers. At the same 
time, existing metrics are being reviewed 
and measurement gaps identified. This 
work will lay the foundation for future 
measurement initiatives in developing 
a medium to long-term Measurement 
Roadmap for the digital transformation.

Organisation for Economic 
Cooperation and Development 
(OECD)
Measuring the Digital Transformation

Methodologies
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Not all OECD countries implement the 
existing OECD methodological guidance 
on the digital economy in full, reflecting 
differences in national priorities and 
measurement tools. Moreover, resourc-
es can be a key constraint e.g. in imple-
menting specialised surveys of house-
hold or business ICT use, or in improving 
the measurement of price indices of ICT 

goods and services, or being able to ex-
periment with new measurement tools 
in hard to measure areas. New sources 
and methodological approaches, often 
building on digital tools, may facilitate 
implementation or open new ways of 
measuring, e.g. by drawing directly on 
data from the Internet.

Implementation challenges

OECD methodological work and data on the digital economy is disseminated via 
reports and online resources, including:

• OECD Guide to Measuring the Information Society (2011):  
http://www.oecd.org/sti/ieconomy/oecdguidetomeasuringtheinformationsociety2011.htm

• OECD Model Survey on ICT Access and Usage by Households and Individuals 
(2014): http://www.oecd.org/sti/ieconomy/ICT-Model-Survey-Access-Usage-Households-Individuals.pdf 

• OECD Model Survey on ICT Usage by Businesses (2014);  
http://www.oecd.org/sti/ieconomy/ICT-Model-Survey-Usage-Businesses.pdf 

• OECD Broadband Portal:  
http://www.oecd.org/sti/broadband/broadband-statistics/

• OECD ICT statistics Database:  
http://oe.cd/hhind (households/individuals); http://oe.cd/bus (businesses)

• Measuring the Digital Economy – A New Perspective (2014):  
http://www.oecd.org/sti/measuring-the-digital-economy-9789264221796-en.htm 

• Science, Technology and Industry Scoreboard 2017 – The Digital Transformation:  
http://www.oecd.org/sti/scoreboard.htm

• “Can potential mismeasurement of the digital economy explain the post-crisis 
slowdown in GDP and productivity growth?”, Statistics Working Papers, https://

doi.org/10.1787/a8e751b7-en

• Digitalisation and the Future of Work:  
http://www.oecd.org/employment/future-of-work/ 

• OECD Going Digital Project:  
http://www.oecd.org/going-digital/

Resources
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International 
Telecommunication Union 
(ITU) 
ICT Development Index

 The ICT Development Index (IDI) is a 
composite index that combines 14 in-
dicators8 into one benchmark measure 
that can be used to monitor and compare 
developments in ICTs between countries 
and over time. The main objectives of the 
IDI are to measure the level and evolution 
over time of ICT developments within 
countries and of their experience rela-
tive to other countries; progress in ICT 

development in both developed and de-
veloping countries; the digital divide, i.e. 
differences between countries in terms of 
their levels of ICT development; and the 
development potential of ICTs and the 
extent to which countries can make use 
of them to enhance growth and develop-
ment in the context of available capabili-
ties and skills. The graph below shows the 
top 20 ranked countries in the IDI 2017.

8 To ensure that the IDI stays relevant and captures the many changes that take place in a rapid changing environ 
   ment, the IDI is periodically reviewed and revised, with the most recent revision concluded in 2017. As a result,  
   14 indicators will be included in the 2018 IDI, compared with 11 indicators in previous editions of the IDI.
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The ICT development process, and a country’s transformation to becoming an in-
formation society, depends on a combination of three factors: the availability of ICT 
infrastructure and access, a high level of ICT usage, and the capability to use ICTs 
effectively, derived from relevant skills. These three dimensions therefore form the 
framework for the IDI. Based on this conceptual framework, the IDI is divided into 
three sub-indices, the access sub-index, the use sub-index and the skills sub-index. 

The indicators used to calculate the IDI are selected on three criteria. First of all, the 
indicator needs to be relevant in contributing to the main objectives and concep-
tual framework of the IDI. Secondly, data need to be available for a large number of 
countries, as the IDI is a global index. And finally, principal components analysis is 
used to examine the underlying nature of the data and explore whether their differ-
ent dimensions are statistically well-balanced.

The inclusion of five new indicators in the IDI necessitates additional efforts by 
countries to collect the data for the indicators to be included in the revised IDI. It is 
especially important to improve data availability for the two indicators on Internet 
traffic and the indicators on mobile phone ownership and ICT skills, for which data 
currently only exist for about one-third of countries.

Methodology

Conceptual framework of the ICT Development Index

Implementation challenges 

• The IDI was developed by ITU in 2008 in response to ITU Member States’ 
request to establish an overall ICT index, was first presented in Measuring the 
Information Society Report 2009 (ITU, 2009), and has been published annual-
ly since then, see https://www.itu.int/en/ITU-D/Statistics/Pages/publications/mis2017.aspx. 

• IDI data visualization 2017:  
https://www.itu.int/net4/ITU-D/idi/2017/.

• IDI methodology:  
https://www.itu.int/en/ITU-D/Statistics/Pages/publications/mis2017/methodology.aspx. 

Resources



108 |  G20 DETF – Measurement of the Digital Economy 

Global e-waste Statistics Partnership
Graph 1: Global e-waste generated

The Global e-waste Statistics Part-
nership, which includes ITU, UNU and 
ISWA10, is addressing the growing global 
electronic waste (e-waste) challenge by 
producing worldwide e-waste statistics, 
by raising visibility on the importance of 
tracking e-waste, and by delivering ca-
pacity building workshops to countries. 
End 2017, the Partnership published the 
Global E-waste Monitor, which includes 
data on the following indicators: a) the 
amount of e-waste generated (Graph 1) 
b) the amount of e-waste properly doc-
umented and recycled (Graph 2), and c) 
number of countries with e-waste legis-
lation (Graph 3). 

Increasing levels of e-waste are the re-
sult of several trends, including a grow-
ing digital society, characterized by 
technological progress, innovation and 

social and economic development. But, 
growing levels of e-waste, and its improp-
er and unsafe treatment and disposal 
through open burning or in dumpsites, 
pose significant risks to the environment 
and human health. Measuring e-waste is 
an important step towards addressing 
the e-waste challenge. Statistics help to 
evaluate developments over time, set and 
assess targets, and identify best practic-
es of policies. Better e-waste data will 
help to minimize its generation, prevent 
illegal dumping, promote recycling, and 
create jobs in the reuse, refurbishment 
and recycling sectors. It will contribute 
to the achievement of the Sustainable 
Development Goals, in particular SDG12, 
to ‘ensure sustainable consumption and 
production patterns’.

10 The Global E-waste Statistics Partnership are: The International Telecommunication Union (ITU), the United 
Nations University (UNU) acting through its Vice Rectorate in Europe hosted Sustainable Cycles (SCYCLE) Pro-
gramme and the Solid Waste Association (ISWA).
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The Global E-waste Statistics Partner-
ship collects data on e-waste based on 
a harmonized measurement framework 
and set of indicators, which were devel-
oped by the Partnership on Measuring 
ICT for Development, published in the re-
cently as “E-waste Statistics: Guidelines 
for Classification, Reporting and Indica-
tors”. The calculation of e-waste gen-

erated is based on empirical data from 
the apparent consumption methods, a 
sales-lifespan model. For the EU, data 
on the collected and recycled e-waste is 
available from Eurostat and for 77 other 
countries in the world, data was collected 
from a pilot questionnaire that UNU con-
ducted with UNECE, OECD, and UNSD.

Methodology

Graph 2: World population (& number of countries) covered by e-waste leg-
islation in 2014 and 2017  

• The latest available global data are published in the Global E-waste Monitor 
2017, in particular in Annex 2 and 3.

Only 41 countries, mainly within Europe, currently collect official e-waste data but 
pilot questionnaires have been sent by UNECE, OECD and UNSD. These results were 
used to compile the global totals on e-waste collection and recycling rates. Most 
countries do not have official e-waste data and many do not have the capacity to 
collect these data. To this end, the Global E-waste Statistics Partnership carries out 
regional capacity building workshops. Major challenges remain the lack of awareness 
about the importance of e-waste data and the lack of national coordination between 
different stakeholders involved in e-waste data production. 

Resources

Implementation challenges

Source of above graphs: Global E-waste Monitor 2017.



110 |  G20 DETF – Measurement of the Digital Economy 

The Partnership on Measuring ICT for 
Development is an international, mul-
ti-stakeholder initiative that was launched 
in 2004 to improve the availability and 
quality of ICT data and indicators, par-
ticularly in developing countries. The 
Partnership has guided policy makers in 
producing ICT statistics that are crucial 
to informed decision-making, including 
through the identification of a core list 
of ICT indicators and methodologies to 
collect these indicators. The Partnership 

helps developing countries collect ICT 
statistics, particularly through capac-
ity-building and hands-on training for 
national statistical offices, and collects 
and disseminates information society 
statistics. Its membership has grown 
from originally 11, to today 14 regional and 
international organizations9. The Partner-
ship work is coordinated by a Steering 
Committee, which is elected every three 
years. The current Steering Committee is 
made up of ITU, UNCTAD, and UIS.

Partnership on Measuring ICT 
for Development 

Members of the Partnership on Measuring ICT for Development

Source: Partnership

9 International Telecommunication Union (ITU), Organization for Economic Co-Operation and Development (OECD), 
United Nations Conference on Trade and Development (UNCTAD), United Nations Educational, Scientific and 
Cultural Organization (UNESCO) Institute for Statistics (UIS), United Nations Department of Economic and Social 
Affairs (UNDESA), the World Bank, United Nations University Institute for the Advanced Study of Sustainability, UN 
Economic Commission for Africa (ECA), UN Economic and Social Commission for Asia and the Pacific (ESCAP), UN 
Economic and Social Commission for Western Asia (ESCWA), UN Economic Commission for Latin America and the 
Caribbean (ECLAC), European Commission (Eurostat, Digital Economy and Society Index -DESI- and International 
DESI), UNEP Secretariat of the Basel Convention (SBC), and the International Labour Organization (ILO).
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Methodology

• Partnership home page:  
https://www.itu.int/en/ITU-D/Statistics/Pages/intlcoop/partnership/default.
aspx. 

• Partnership core list of ICT indicators:  
https://www.itu.int/en/ITU-D/Statistics/Documents/coreindicators/Core-List-of-Indicators_March2016.pdf

Resources

One of the key achievements of the Part-
nership on Measuring ICT for Develop-
ment has been the identification of a core 
list of indicators. This list of over 50 indi-
cators, which was agreed upon through 
a consultation process involving govern-
ments and international organizations, 
covers the following areas: ICT infrastruc-
ture and access; access and use of ICT by 
households and individuals; use of ICT by 
businesses; the ICT sector; trade in ICT 
goods; ICT in education; and e-govern-
ment. The list was identified to help guide 
countries in measuring the information 
society.

The core list of ICT indicators is com-
posed of over 50 indicators in the fol-
lowing areas: 

• ICT infrastructure and access (10 
indicators);

• ICT access and use by house-
holds and individuals (19 indi-
cators);

• ICT access and use by enterpris-
es (12 indicators);

• ICT sector and trade in ICT 
goods (4 indicators);

• ICT in education (9 indicators);

• ICT in government (7 indica-
tors). 

The Partnership recommends the core 
list as a basis for ICT data collection in 
countries. The indicators included in the 
core list are clearly defined and associ-
ated with statistical standards, which 
allows comparability across countries. 
An increasing number of countries are 
integrating the core list of ICT indicators 
into their existing household and busi-
ness surveys. The members of the Part-
nership are providing assistance in this 
process.

The core list of ICT indicators was the 
outcome of an intensive consultation pro-
cess by the Partnership on Measuring ICT 
for Development, which involved NSOs 
worldwide. The indicators are based on 
internationally agreed standards (espe-
cially those developed by ITU, OECD and 
European Commission).

Through a Task Group on ICT for the 
SDGs, the Partnership is currently work-
ing on a proposal for a thematic list of ICT 
indicators that could be used to measure 
ICT availability and use in sectors rele-
vant to the SDGs that are not covered 
in the global SDG indicators framework. 
The Task Group further aims at improv-
ing availability of disaggregated data, for 
the indicators that will be defined in the 
thematic list, in addition to the ICT indi-
cators included in the SDG measurement 
framework.
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UNCTAD
Measuring Exports of ICT-enabled/digitally-delivered Services

Services that are delivered remotely 
over ICT networks are of growing inter-
est for both developing and developed 
countries, as they represent a strategic 
component of the digital economy val-
ue chain. Currently these "ICT-enabled" 
services are not well captured by official 
statistics. The lack of statistical data con-
stitutes a significant gap in the tool-kit 
policy makers need to design and imple-
ment ICT policies for development.

UNCTAD is working to improve the 
measurement of exports of ICT-enabled 
services. A new methodology has been 
developed in collaboration with other 
members of the Partnership on Measur-
ing ICT for Development11, and in collab-
oration with Inter-Agency Task Force on 
Statistics of International Trade12. ICT-en-

abled services are defined as those ser-
vices that are delivered remotely over 
ICT networks, similar to services sup-
plied via WTO GATS mode 1. A model 
enterprise survey questionnaire has been 
developed, as well as training material, 
following closely the recommendations 
of the Manual on Statistics of Internation-
al Trade in Services (2010) and the IMF 
Balance of Payments Manual 6th edition.

Methodological details are available in 
the UNCTAD Technical Note 3 Interna-
tional Trade in ICT Services and ICT-ena-
bled Services: Proposed Indicators from 
the Partnership on Measuring ICT for De-
velopment13 and were presented and ap-
proved at the 47th Session of the United 
Nations Statistical Commission14.

11 For more information on the Partnership please see  
http://www.itu.int/en/ITU-D/Statistics/Pages/intlcoop/partnership/pub.aspx

12 For more information on TFITS please see http://unstats.un.org/unsd/trade/taskforce

13 Available online at http://unctad.org/en/Pages/DTL/STI_and_ICTs/ICT4D-Technical-Notes.aspx 

14 See (E/CN.3/2016/13), http://unstats.un.org/unsd/statcom/47th-session/documents/2016-13-Partnership-on-
measuring-ICT-for-development-E.pdf and (E/CN.3/2016/24), http://unstats.un.org/unsd/statcom/47th-session/
documents/2016-24-Interagency-TF-on-international-trade-statistics-E.pdf
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Pilot tests

Next Steps

There is now a need to secure addition-
al funding to implement the project in 
more developing countries. For this pur-
pose, UNCTAD is exploring possibilities 

for teaming with up financing and imple-
menting partners to roll it out. The G20 
may wish to endorse this work.

UNCTAD is seeking to enhance the statis-
tical capacity of developing countries to 
measure and report internationally com-
parable data on the share of trade in ser-
vices that +is digitally-delivered, by major 
partner country, and by sector. During 
2017, UNCTAD piloted the new model 
survey questionnaire in three countries: 
Costa Rica, India and Thailand15. A ses-
sion at the UNCTAD E-commerce Week 
2018 also discussed results, lessons 
learned and recommendations for other 
countries interested in implementing the 
survey.  

The implementation of the survey in Cos-
ta Rica showed that ICT-enabled services 
represented 38% of total services exports 
in Costa Rica in 201616. Some 97% of the 
exports of services identified as poten-
tially ICT-enabled were actually delivered 
over ICT networks. These services were 

mainly exported by large foreign-owned 
enterprises and involved management, 
administration and back-office services. 
In India the survey showed that 65% of 
the Indian commercial services exports 
were ICT-enabled in 201617. Some 81% of 
the potential ICT-enabled services ex-
ports were digitally delivered, i.e. con-
siderably lower than in Costa Rica. Com-
puter services, the biggest contributor, 
accounted for 63% of the ICT-enabled 
services. For exporting SMEs, remote 
delivery over ICT networks constituted 
the predominant mode of supply (more 
than 99%), while for larger enterprises, 
this mode accounted for some 80% of 
their total exports. In the United States, 
another study concluded that potential 
ICT-enabled services represented just 
over 50% of total services trade in 201618.

15 For more information please see: http://unctad.org/en/pages/MeetingDetails.aspx?meetingid=1412. 

16 See http://unctad.org/meetings/en/Presentation/dtl_eWeek2018p03_RigobertoTorresMora_en.pdf.

17 See http://unctad.org/meetings/en/Presentation/dtl_eWeek2018p04_AmitavaSaha_en.pdf.

18 See http://unctad.org/meetings/en/Presentation/dtl_eWeek2018p05_JessicaNicholson_en.pdf
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The International Labour Organization 
(ILO) will convene the 20th Internation-
al Conference of Labour Statisticians 
(ICLS) at its headquarters in Geneva, 
Switzerland during 10-19 October 2018. 
Among other things, the Conference will 
review and discuss for possible adoption 
a draft suite of international standards for 
statistics on work relationships. If adopt-
ed at the 20th ICLS, the new statistical 
standards will replace the International 
Classification of Status in Employment 
(ICSE-93), adopted in 1993 as a resolu-
tion of the 15th ICLS. A central element 
of the proposals is a revised International 
Classification of Status in Employment 
(ICSE-18). It includes 10 categories to al-
low better identification of workers with 
non-standard employment arrange-
ments including those with fixed-term 
and with casual and short-term contracts 
of employment, to address concerns 
about both the blurring of the boundary 
between paid employment and self-em-

ployment and to measure the growth of 
dependent self-employment. It will also 
propose a new International Classifica-
tion of Status at Work (ICSaW) aiming 
to extend ICSE-18 to cover all forms of 
work. The proposals are integrated by a 
conceptual framework for statistics on 
work relationships which defines the key 
concepts, variables and classification 
schemes included in the new standards. 
The need for better statistics on various 
dimensions of non-standard employment 
is provided through a series of cross-cut-
ting variables and categories, which pro-
vide more detailed measures of the de-
gree of stability and permanence of the 
work, and allow the identification of spe-
cific groups of social concern. They cover 
topics such as duration of work contract, 
multi-party employment arrangements, 
domestic work and job-dependent social 
protection.

The ICLS will also discuss whether or 
not to update the existing version of the 
International Standard Classification of 
Occupations, 2008 (ISCO-08). The main 
purposes of ISCO-08 are to provide: (a) a 
basis for the international reporting, com-
parison and exchange of statistical and 
administrative information about occu-
pations; (b) a model for the development 
of national and regional classifications 
of occupations; (c) a system that can be 

used directly in countries that have not 
developed their own national classifica-
tions. These occupations also include the 
ones related to the digital economy. The 
ILO is preparing a report, to be presented 
as a room document at the 20th ICLS that 
will provide comprehensive information 
on: (a) occupations that are not included 
or not appropriately classified in ISCO-
08; (b) various approaches to the defini-
tion and application of skill level and skill 

International Labour 
Organization 
Discussion on statistics on work relationships at the 20th ICLS

Discussion on International Standard Classification 
of Occupations at the 20th ICLS
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• Document for discussion are available on the ICLS website:  
https://www.ilo.org/20thicls

• Resolution concerning statistics of work, employment and labour underutiliza-
tion:  
https://www.ilo.org/global/statistics-and-databases/standards-and-guide-
lines/resolutions-adopted-by-international-conferences-of-labour-statisti-
cians/WCMS_230304/lang--en/index.htm

• Document from Meeting of the Expert Group on International Statistical Clas-
sifications, New York, 6-8 September 2017: Options and Possibilities for the 
Future Revision of the International Standard Classification of Occupations, 
2008 (ISCO-08): 
https://unstats.un.org/unsd/classifications/expertgroup/egm2017/ac340-P34.PDF

specialization/type for the arrangement 
of occupational groups in classification 
systems.

An updated and expanded set of catego-
ries was provided in ISCO-08 for occupa-
tions involved in the provision of goods 
and services in information and commu-
nications technology (ICT). These cat-
egories reflected the rapidly evolving 
occupational structures that emerged 
during the revolution in ICT that occurred 
during twenty years following the devel-
opment of ISCO-88. There is concern, 
however, that the boundaries between 
some of the categories are blurred and 
that jobs may frequently be classifiable 
to several different groups, in a sector 
whose occupational structures and skill 
requirements remain fluid. There may, for 
example, be a need to determine wheth-
er an increasing number of jobs in ICT 
referred to as “architects” (enterprise 
architect, solutions architect, software 
architect, network architect, systems 
architect ...) are adequately covered by 
the existing unit groups or reflect new 
or emerging occupations. The treatment 

of occupations such as data miner also 
requires further investigation. There may 
be a need to determine whether new so-
cial media occupations are emerging at 
the boundary between ICT and the world 
of marketing and advertising (Search en-
gine optimization (SEO) specialist, SEO 
strategist, On-line community manager, 
On-line content moderator) or whether 
these are specializations of existing oc-
cupations. Internet enabled commerce 
and increased levels of international trad-
ing is having a significant impact on the 
skill content of existing occupations in 
commerce and may be giving rise to the 
emergence of new occupations and job 
titles such as International Trade Techni-
cian, E- merchandiser, E-commerce shop 
assistant, Technical Specialist in e-com-
merce, E-commerce operator, and Ex-
pert in digital relationship management. 
There is a need to evaluate the extent to 
which these developments may require 
the creation of one or more unit groups 
or revision of the scope and definitions 
of existing groups.

Resources
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Digital transformation today affects all levels of life - an individual, an organization 
or an entire country. To assess the readiness and maturity level of digital transfor-
mation, comprehensive tools are needed that characterize the digital development 
process and the factors affecting it. 

In 2017 the World Bank, in collaboration with the Institute of the Information Society, 
developed a Digital Economy Country Assessment (DECA) methodology to help 
countries and regions assess their readiness for digital adoption. 

The DECA methodology is focused on di-
agnostics of the current situation to pro-
vide the basic assessment of the current 
maturity level of the digital economy; to 
identify key gaps, challenges and oppor-
tunities in digital economy development; 
and to identify areas that require more 
careful analysis before policy actions or 
investments. The digital economy – the 
economy based on the development and 
use of digital technologies – is built on 
foundations that enable transformation 
across all aspects of the economy and 
society. 

The DECA framework is designed as a 

common set of indicators that can be ap-
plied for the whole country, for its regions 
(in case of a federated state), and for cer-
tain sectors of the economy or subject 
areas (like education or healthcare). The 
DECA methodology is still evolving and is 
being refined based on operational feed-
back gained from its rollout across an in-
itial set of countries. It was first applied 
and further improved by the World Bank 
and Russian partners during the develop-
ment of the Digital Economy Program, 
endorsed by the Government of the Rus-
sian Federation in 2017. See Figure 1 for 
an example chart.

World Bank Group 
Digital Economy Country Assessment (DECA)

Methodology 
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With DECA methodology being very broad, the team has been facing a trade-off and 
balancing act between promptly addressing the urgent needs of the client countries 
in a rapid, streamlined manner and conducting a comprehensive assessment using 
the current methodology. Therefore, the team has been looking for a right balance 
between monitoring the country’s digital economy status quo and analyzing the 
country-specific strengths, weaknesses, opportunities and challenges to develop 
practical recommendations and prioritize interventions within a strategy and roadm-
ap or a World Bank financed project. A streamlined, simplified version of DECA is 
being developed at the moment, named “Digital Economy eXpress Assessment” 
(DEXA) to better address this subtle balancing act.

• http://www.worldbank.org/en/programs/digital-development-partnership 

Implementation challenges

Resources

Figure 1: Example Chart of DECA Assessment for the Russian 
Federation (2017)
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The IMF Statistics Department has writ-
ten a Policy Paper on Measuring the 
Digital Economy to examine the meas-
urement challenges and data gaps for 
macroeconomic and financial statistics 
raised by the emergence of the digital 
economy. There has been much discus-
sion of whether existing methods for 
measuring GDP capture the growth of the 
digital economy, and the paper assesses 
the GDP measurement controversy. The 
paper also considers the measurement 
challenges for other areas of statistics 
(including price indexes, balance of pay-
ments, and financial and monetary statis-
tics) and the new data needs created by 
the digital economy, including granular 

information on the digital sector and dig-
ital transactions.

While the over-arching conceptual 
framework of GDP remains sound, the 
paper recommends a new treatment of 
data as asset, development of comple-
mentary welfare indicators.  It also distin-
guishes a digital sector, and recommends 
updating classification systems to cover 
online platforms and platform-enabled 
activities and supplementary measures 
of digital transactions. The paper iden-
tifies many practical steps to compile 
more accurate or complete measures of 
prices, growth, productivity, balance of 
payments, and financial statistics.  

IMF 
Measuring the Digital Economy in Macroeconomic 
and Financial Statistics

• Measuring the Digital Economy Policy Paper: 
https://www.imf.org/en/Publications/Policy-Papers/Issues/2018/04/03/022818-measuring-the-digital-econo-

my. 

Resources
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The main goal of the IDBA is to size the 
digital progress in Latin America and the 
Caribbean (LAC) by measuring the state 
of broadband development in the 26 
Bank-member countries, as well as in ad-
ditional reference countries (64 nations 
in total). The IDBA is a powerful tool to 
identify the magnitude of the gap in two 
different geographic approached, first 

when we compare the state of the art of 
one country versus the cluster region the 
country belongs to, and second, when 
we compare the country with respect to 
the OECD. 

The following table shows a comparison 
of the average IDBA 2016 and IDBA 2017 
for LAC and OECD clusters:

Inter-American Development 
Bank (IADB)
Broadband Development Index (IDBA) in Latin 
America and the Caribbean

IDBA 2016 vs IDBA 2017

LAC OECD GAP

2016 2017 2016 2017 2016 2017

IDBA 4,28 4,51 6,12 6,20 1,84 1,69

Public Policies and 
Strategic Vision

3,89 3,90 5,77 5,76 1,88 1,86

Strategic Regulation 5,25 5,55 6,72 6,70 1,47 1,15

Infrastructure 3,87 4,20 5,78 6,02 1,91 1,82

Application and 
Capacity

4,18 4,30 6,31 6,30 2,13 2
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The IDBA consists of four pillars and 36 
variables. Each of the pillars ranges from 
1 to 8, as is the case for the index and the 
variables. Also, each of the pillars has a 
specific weight that reflects its impor-

tance within the ecosystem, and each of 
the variables is evenly weighted within 
the same pillar. 

The following figure shows the structure 
of the index:

The variables are inputs from international databases. Due to their heterogeneity, 
are normalized (lineal, direct, inverse or logarithmic).

Methodology 

Structure of the IDBA 

• The Broadband Development Index (IDBA) in Latin America and the Caribbe-
an is available at: https://descubre.iadb.org/es/digilac/pages/indice-de-desarrollo-de-banda-ancha

• The Annual Broadband Development Index in Latin America and the Caribbe-
an IDBA 2016, including a detailed description of its methodology, is available 
(in Spanish) at https://publications.iadb.org/handle/11319/8193. 
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