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Artificial Intelligence
in Government

The past decade has witnessed a boom in ar-
tificial intelligence (Al) development. Throughout
2021, the commercial applications of Al research
and development have become ever clearer to
companies across the globe. However, the bene-
fits of these technological trends are not reserved
for the private sector. Globally, governments are
turning to Al to improve their public services and
gain strategic economic advantages. But po-
sitioning themselves to make the most of this
Al-powered transformation requires governments
to have the right tools and operating environment;
governments need to be Al-ready. In this report,
Oxford Insights presents the findings of the 2021
Government Al Readiness Index.

Government Al
Readiness Index

The Government Al Readiness Index is now in
its fourth edition. The 2021 index has the same
‘exam question’ as in previous editions: how
ready is a given government to implement
Al in the delivery of public services to their
citizens?

To answer that question, we draw on 42 indi-

cators (9 more than last year’s index) across 10
dimensions. This expansion of the index gives

Government Al Readiness Index 2021

—xecutive Summary

a broader and deeper picture of government Al
readiness. However, it makes it harder to make
direct comparisons with last year’s Government
Al Readiness Index. Instead, we recommend
that this year’s index be used as a tool to com-
pare the current state of government Al readi-
ness in countries and regions across the globe.

As in last year’s index report, we have split the
world into 9 regions: North America, Latin
America and the Caribbean, Western Europe,
Eastern Europe, Sub-Saharan Africa, the Mid-
dle East and North Africa, South and Central
Asia, and the Pacific. For each region, we in-
clude a regional analysis based on a combi-
nation of the opinions of interviews held with
regional experts, our index scores, and com-
plementary desk research.

We have also included one spotlight country
per region. These highlight any countries with
exciting developments in the last year that we
think could lead them to become an important
Al player in the future or that solidify their position
as leaders in Al readiness.

Last year, we published the first ever Responsi-
ble Al sub-index. This tool is set to be published
again in 2022 as its own standalone project. As
a result, further insights around the adoption of
Al that adheres to the OECD’s High-Level Prin-
ciples on Al will be forthcoming, contributing to
a more complete understanding of the global
state of Al


https://www.coe.int/en/web/artificial-intelligence/history-of-ai
https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/global-survey-the-state-of-ai-in-2021

Our Findings

The USA tops the global rankings, in large
part thanks to the unrivalled size and maturity
of its technology sector. Singapore ranks sec-
ond as a result of its institutional strength and
government digital capacity. The other countries
in the top 5 are Western European (United King-
dom, Finland, and the Netherlands).

For the first time, East Asian countries make
up one quarter of the top 20 ranked coun-
tries. The top-scoring countries in the region are
boosted by skilled workforces and advanced re-
search and technological infrastructures, which
drive the region’s competitive research capacity.

Other high scoring groups in the 2021 index
include the Nordic countries. Finland and its
peers outperform their economic size (in terms
of GDP) as a result of effective governments and
innovative business environments.

The index unearths clear inter-regional and in-
tra-regional inequalities. The average score of
the 2 lowest ranked regions is 36.27 (Sub-Sa-
haran Africa and Central & South Asia), whereas
the average for the top 2 is more than double
that with 76.75 (North America and Western Eu-
rope). There is also an evident divide within re-
gions, with the greatest range of scores seen in
East Asia and Middle East and North Africa.

We have found that

30% of the countries
Included in our rankings
now have a national Al
strategy and a further 9%
have confirmed they are
drafting one.

Government Al Readiness Index 2021

As governments are increasingly aware of the
opportunities and risks presented by Al, we see
a continued proliferation of national Al strat-
egies globally. We have found that 30% of the
countries included in our rankings now have
a national Al strategy and a further 9% have
confirmed they are drafting one. This has been
paired with government action to create a re-
silient environment for the use of Al in both the
public and private sectors, marked by countries
making advancements in cybersecurity and
data protection legislation.

While government action is increasing, the pri-
vate technology sector has also grown sig-
nificantly. Public technology companies have
increased in size and private technology start-
ups have found homes in a growing number of
countries worldwide. We are hopeful that gov-
ernments will be able to harness these private
sector advancements to improve their public
service delivery, especially with new services
based on Al technologies.

These trends within the public and private sector
are made possible by a backdrop of sufficient
technological infrastructure and the availability of
large amounts of data on populations. We find
signs that more and more data is becoming
available across regions as the use of the in-
ternet and mobile devices grows. However, the
index exposes inequalities in access to the in-
ternet between genders and socioeconomic
groups, presenting obstacles to the creation of
Al tools which answer to all citizens’ needs. As
the public moves online and governments aim to
keep up, ensuring the representativeness of data
must remain a priority.



https://www.itu.int/en/mediacentre/Pages/PR-2021-11-29-FactsFigures.aspx
https://www.itu.int/en/mediacentre/Pages/PR-2021-11-29-FactsFigures.aspx
https://www.ericsson.com/en/reports-and-papers/mobility-report/dataforecasts/mobile-subscriptions-outlook

INntroduction

Artificial Intelligence
and Government

We first published the Government Al Readiness
Index in 2017. At this time, governments were
yet to realise the full potential of using Al in their
public services. Since then, we have seen the
wide-ranging adoption of Al across governments
for use cases including:

e improving the citizen’s experience of a public
service: for example, the deployment of chat-
bots in US Citizenship_and Immigration Ser-
vices to help users receive feedback on their
immigration queries immediately;

e supporting evidence-based decision making
throughout the policymaking process: for ex-
ample, the UK’s Department for International
Development and partners’ use of a machine
learning algorithm to analyse satellite images
and predict population distribution in some
developing countries, providing data essential
for the planning of services; and,

¢ increasing democratic engagement amongst
citizens: for example, the use of Consul (a
platform that experiments with the use of
Natural [Language Processing techniques to
bring together like-minded citizens) by the na-
tional governments of Uruguay and Colombia
to facilitate debates, proposals, and partici-
patory budgeting.

As use cases increase, the importance of Al readi-
ness increases. Governments need the right tools
and environment to successfully implement and
manage Al in their public services. Oxford Insights’
Government Al Readiness Index assesses these
conditions in order to help governments better
prepare for the adoption of Al in their services.

Government Al Readiness Index 2021

The Government Al
Readiness Index

In the 2021 index, our ambition remains the
same: to score governments on their readiness
to implement Al in the delivery of public services.
Our approach is defined by three hypotheses,
each of which corresponds to a fundamental pil-
lar of government Al readiness:

The Government pillar: a government should
have a strategic vision for how it develops and
manages Al, supported by appropriate regula-
tion and attention to ethical problems (gover-
nance & ethics). Moreover, it needs to have
strong internal digital capacity, including the
skills and practices that support its adaptability
in the face of new technologies.

The Technology Sector pillar: a government
depends on a good supply of Al tools from the
country’s technology sector, which needs to
be competitive and dynamic (size). The sector
should have high innovation capacity, under-
pinned by a business environment that sup-
ports entrepreneurship and a good flow of R&D
spending. The skills and education of the people
working in this sector are also crucial (human
capital).

The Data and Infrastructure pillar: Al tools
need lots of high-quality data (data availability)
which, to avoid bias and error, should also be
representative of the citizens in a given country
(data representativeness). Finally, this data’s
potential cannot be realised without the infra-
structure necessary to power Al tools and de-
liver them to citizens.


https://www.uscis.gov/tools/meet-emma-our-virtual-assistant
https://www.uscis.gov/tools/meet-emma-our-virtual-assistant
https://www.uscis.gov/tools/meet-emma-our-virtual-assistant
https://www.gov.uk/government/case-studies/how-dfid-used-satellite-images-to-estimate-populations
https://www.gov.uk/government/case-studies/how-dfid-used-satellite-images-to-estimate-populations
https://consulproject.org/en/
https://www.nesta.org.uk/feature/collective-intelligence-grants/citizen-participation-and-machine-learning-better-democracy/
https://www.nesta.org.uk/feature/collective-intelligence-grants/citizen-participation-and-machine-learning-better-democracy/

Fig. 1: The pillars and dimensions of the
Government Al Readiness Index

Data Size

Representativeness

For a full description of the indicators that make
up the dimensions to each pillar, refer to Annex Il
Methodology.
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Global findings

World leaders

e The USA tops the rankings, in large part
thanks to the unrivalled size and maturity of
its technology sector.

¢ Singapore ranks second, topping the Gov-
ernment pillar as a result of its institutional
strength and digital capacity.

¢ East Asian countries make up one quar-
ter of the Top 20 ranked countries for the
first time as skilled workforces and advanced
infrastructure drive the region’s competitive
research capacity.

e Finland outperforms its comparatively small
economic power as effective governments
and innovative business environments mean
Nordic countries again rank highly in the
2021 index.

The USA is home to the
most technology unicorns
and most of the highest-
valued large public
technology firms.

The USA tops the rankings

The USA's top position in the index is in large part
a consequence of its comparatively large tech-
nology sector, which drives much of the world’s
research into and commercialisation of Al. The
USA is home to the most technology unicorns
and most of the highest-valued large public
technology firms. The USA also scores high-
est in indicators measuring Computer software
spending and Company investment in emerging
technologies. High scores in these indicators

Government Al Readiness Index 2021

point to a mature stage of Al development in the
USA; Al is being commercialised and adopted
across the economy. This is important for gov-
ernment Al readiness. It indicates that: the pool
of suppliers will have genuinely useful tools for
government, and the country’s workforce will be
developing the skills required for the use of Al,
which is likely to spillover into the government’s
internal capacity.

Singapore’s advancements
mark it as a highly
proactive government in
terms of promoting Al.

Singapore ranks second

Singapore places 2nd in the rankings and top in
the Government pillar. Singapore’s scores in the
digital capacity dimension stand out, being top
in indicators measuring Government promotion
of investment in emerging technologies and ICT
use and government efficiency (a measure of the
extent to which ICT use improves the quality of
government services). These scores reflect the
government’s huge efforts to digitalise public
services, where their ambitions have been set
out in their Digital Government Blueprint. This
was most recently updated in December 2020
when the government added strategies that put
greater importance on using Al technologies.
The government also announced that 20 of its
ministries have submitted plans to use Al since
the creation of the Blueprint in 2018. Singapore’s
advancements mark it as a highly proactive gov-
ernment in terms of promoting Al. With its Na-



https://www.tech.gov.sg/digital-government-blueprint/
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tional Artificial Intelligence Office sitting within the
Prime Minister’s Office, at the heart of govern-
ment, the country’s high ranking demonstrates
the sustained, organised effort required for Al
readiness.

East Asian countries make up one quarter
of the top 20 ranked countries

For the first time in our index, one quarter of the
countries in the top 20 are in East Asia: Singa-
pore (2nd), South Korea (10th), Japan (12th),
China (15th), and Taiwan (18th). These countries,
other than Taiwan, all score significantly above
the global average in both the Human Capital
and Infrastructure dimensions, pointing to the
region’s global success in Al research and its ad-
vanced computing powet.

China tops the Number of research papers
published in Al, and the country outperformed
the USA for the first time in 2020 in terms of
the number of times an academic article on Al
is cited by others. Similarly, Singapore produc-
es a competitive number of Al research papers.
Its research capacity has attracted and been
added to by large industry players setting up in
the country. Following the likes of Alibaba, Dys-
on, and DataRobot, Salesforce opened its first
overseas Al research center in Singapore, citing
the government’s focus on developing Al talent
as one of its motivations. Moreover, access to
large-scale computing is a key enabler of Al de-
velopment. Top-scoring East Asian countries
score highly on the Number of Top 500 Super-
computers as well as other advanced infrastruc-
ture such as 5G.

Despite the advances of many of the top scoring
countries in the region, East Asia is one of the
most unequal regions in terms of Al readiness.
Several countries score below the global overall
average of 47.42 out of 100. These lower scoring
countries are disadvantaged by the absence of

national Al strategies, the lack of data availabili-
ty compared to their regional peers, and having
comparably small technology sectors.

Nordic countries rank highly in the index

Finland has the 41st largest economy in the
world," yet ranks 4th in the Government Al
Readiness Index. Sweden has the 22nd largest
economy in the world yet ranks 6th, higher than
the Western European economic centres of Ger-
many (8th) and France (11th). Denmark (9th in
our index), Norway (13th) and the Nordics’ close
neighbour Estonia (22nd) also perform well.
These results demonstrate how a country’s size
does not determine its ranking in the index.?

The Nordic nations tend to score well because
of their governments’ high internal capabilities,
implying that they will successfully manage Al
projects. The Finnish government is regarded as
one of the most effective in the world in terms
of its delivery of public services and the integrity
of its policymaking, reflected in its high-scoring
Adaptability dimension.

The Nordic countries
combine institutional
strength with business
environments that allow
for innovation.

The Nordic countries combine institutional
strength with business environments that allow
for innovation. For example, Sweden scores
highly in the Technology Sector pillar because
of its strong entrepreneurial culture, its compar-
atively high R&D spending, and the willingness of
its businesses to invest in emerging technologies.

1 2020 GDP (current US$), World Bank data: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?most_recent value

desc=true.

2 We can point to other such cases, though they do not fall into such a clear geographic grouping. For example, Luxembourg has

the world’s 67th largest GDP but ranks 16th in the index. Malta is the world’s 118th largest economy but ranks 32nd in the index.
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https://www.smartnation.gov.sg/about-smart-nation/sndgg
https://asia.nikkei.com/Spotlight/Datawatch/China-overtakes-US-in-AI-research
https://asia.nikkei.com/Spotlight/Datawatch/China-overtakes-US-in-AI-research
https://www.salesforce.com/blog/ai-research-team-singapore/
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?most_recent_value_desc=true
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?most_recent_value_desc=true

Fig. 2: Government Al Readiness Index
Scores Worldwide
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Global Inequality

e There are clear inter-regional and intra-re-
gional inequalities in Al readiness across all
three pillars of our methodology.

As in previous versions of the index, the scores
of the Government Al Readiness Index 2021
show clear disparities amongst and within re-
gions. The average score of the two lowest
ranked regions is 36.27 (Sub-Saharan Africa and
Central & South Asia), whereas the average for
the top two is more than double that, with 76.75
(North America and Western Europe). There is
also an evident divide within regions. We have
come across the major differences within East
Asia already. The MENA region is similar; here
we find top 20 countries, like the UAE and Isra-
el, alongside some of the lowest-ranked globally,
like Yemen and Irag.

The Al Readiness divide is present across our three
pillars. Most of the business activity measured in
our Technology Sector pillar is taking place in the
developed world and in the biggest economies.
For instance, the US and China host 52 Al uni-
corns, which is roughly three times more than the
rest of the world. This feeds into the inequality we
find in our Data & Infrastructure pillar. The levels of
infrastructure and data availability required to sup-
port Al development is concentrated in the same
countries. Low levels of technological infrastruc-
ture in developing countries contribute to Digital
Capacity’s status as one of the lowest-scoring
dimensions of the Government pillar across de-
veloping countries. Arguably, with governments in
some developing nations having limited capacity
to build and deliver Al in their public services, few
are at the stage in Al readiness to publish their
vision for Al (see Figure 3 below).

The global picture is
one of highly unequal
government Al readiness.

The global picture is one of highly unequal gov-
ernment Al readiness. Reducing these inequal-
ities will require policy action and international
cooperation across our three pillars. As such, we
welcome the incorporation of elements like R&D,
digital infrastructure and innovation—amongst
others—in international development initiatives
like the UN 2030 Agenda.

Government Pillar

e Thereis a continued proliferation of nation-
al Al strategies globally.

e Governance & Ethics is receiving attention
from governments worldwide as countries
advance cybersecurity and data protec-
tion legislation.

Within the Government pillar, we emphasise the
importance of a national Al strategy. A strate-
gy creates a unified definition of ambitions and
priorities for Al in a country in response to the
cross-sector, cross-departmental opportunities
and challenges that Al presents. In 2021, coun-
tries have continued to publish or start work on
national Al strategies.® We have found that 30%
of the countries included in our rankings now
have a national Al strategy and a further 9% have
confirmed they are drafting one. Visible in the
Figure 3 below, these national strategies remain
concentrated in the Global North, contributing to
the wider inequality in Al readiness globally.

3 New national Al strategies in 2021 from Brazil, Bulgaria, Chile, Ireland, Italy, Slovenia, Turkey, Viet Nam

Government Al Readiness Index 2021


https://www.in.gov.br/en/web/dou/-/portaria-gm-n-4.617-de-6-de-abril-de-2021-*-313212172
https://knowledge4policy.ec.europa.eu/ai-watch/bulgaria-ai-strategy-report_en#:~:text=Bulgaria's%20national%20AI%20strategy%20highlights%20the%20need%20to%20invest%20in,development%20and%20deployment%20of%20AI.
https://www.gob.cl/noticias/chile-presenta-la-primera-politica-nacional-de-inteligencia-artificial/
https://www.gov.ie/en/publication/91f74-national-ai-strategy/
https://innovazione.gov.it/notizie/articoli/intelligenza-artificiale-l-italia-lancia-la-strategia-nazionale/
https://www.gov.si/novice/2021-06-03-vlada-sprejela-in-potrdila-nacionalni-program-spodbujanja-razvoja-in-uporabe-umetne-inteligence/
https://cbddo.gov.tr/SharedFolderServer/Genel/File/TR-UlusalYZStratejisi2021-2025.pdf
http://news.chinhphu.vn/Home/National-Strategy-On-RD-and-Application-of-Artificial-Intelligence/20213/43226.vgp
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Figure 3: National Al Strategies in 2021
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Going beyond our Vision dimension, which
tracks the major starting point that is a national
Al strategy, we are seeing signs of more detailed
approaches to Al governance emerging in some
regions where governments are at a later stage
in Al readiness. The USA's Office of Science and
Technology Policy announced it has started work
on an Al Bill of Rights to codify the rights and
freedoms Al technologies must protect. Profes-
sor Gina Neff, Executive Director of the Minderoo
Centre for Technology & Democracy at the Uni-
versity of Cambridge and Professor of Technol-
ogy & Society at the University of Oxford, thinks
the announcement signifies a maturation in the
country’s approach to Al strategy:

We’re starting to talk less about Al ethics, and
much more about what we actually do at the
coalface in organisations, in workplaces, and
in everyday life; it’s getting more practical.
(Professor Gina Neff, Interview, November 19, 2021)

Similarly, the European Union’s Al Act, proposed
in April 2021, will create a unifying, horizontal reg-
ulatory framework that defines how Al will be de-
veloped and deployed in the region. While these
steps at a supranational level do not impact index

Government Al Readiness Index 2021
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scores directly, many Western European countries
build off the EU-level work in the creation and im-
plementation of their own national-level strategies.

Implementing an Al strategy depends on further
government action to create a safe environment
for the use of Al in both the public and private
sectors. In our Governance & Ethics dimension,
we include measures of two crucial aspects of
such an environment: cybersecurity and data
protection. Promisingly, we have seen govern-
ments advancing in cybersecurity in this year’s
index. The ranked countries increased their cy-
bersecurity score by an average of almost 10
(out of 100) since 2018. Moreover, 72.5% of
countries included in index rankings have data
protection legislation in place.

These indicators are crucial to assessing the
government’s capacity to integrate Al technolo-
gies into their public service delivery safely. As
more and more governments integrate Al, more
questions will be asked about whether they have
the infrastructure and regulatory frameworks in
place to do so. We look more closely at these
questions in a sub-index focusing on responsible
Al, to be released in early 2022.


https://www.whitehouse.gov/ostp/news-updates/2021/10/22/icymi-wired-opinion-americans-need-a-bill-of-rights-for-an-ai-powered-world/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0206
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Technology Sector
Pillar

e The tech boom increases Technology
Sector pillar scores for countries able to at-
tract the sector’s most successful companies.

Within the Technology Sector pillar, we can see a
boom in the size of large public technology firms
and number of private technology unicorns. The
total market value of large technology firms as
measured in our index has risen as a result of
their growth in the COVID-19 pandemic, with the
top 7 largest public technology firms adding $3.4
trillion in value in 2020.

Private markets have also poured capital into
technology firms. Countries which are attractive
to private technology firms saw an increase in
the number of technology unicorns. For exam-
ple, Canada, Israel, and Singapore all more than
doubled their number of technology unicorns
compared to 2020. The increase of their scores
as a result is compounded by the introduction
of the indicator Number of Al unicorns to the in-
dex. Countries such as lIsrael, where 4 of their
15 technology unicorns are within the Al sector,
experienced a greater boost to their overall Tech-
nology Sector scores.

We hope that these private sector advancements
will translate into improvements in public service
delivery. There are many ways in which govern-
ments can harness these developments, wheth-
er through procurement (especially with the rise
of Govlech startups), building in-house Al skills
and capacity through strategic hires from the
private sector, or by creating knowledge-shar-
ing practices between the private and public
sector via initiatives like Al Councils that provide
multi-sectoral expert advice to governments.

Government Al Readiness Index 2021

Data & Infrastructure
Pillar

e Data & infrastructure pillar scores are
the highest across all regions as the world
moves online.

The Data & Infrastructure pillar is the highest-scor-
ing globally, with an average score of 58.56 out of
100. The trend continues at a regional level; it is
the highest-scoring pillar across all regions. This
can in part be put down to increasing scores in
the dimensions of Data Representativeness and
Data Availability, which measure the growing ac-
cess to and use of the internet and mobile de-
vices. Primarily, internet and mobile access act
as an indication of the amount and coverage of
data which can be collected on internet users
for the training of Al models. Secondarily, these
measures indicate whether a population has the
means to make use of the digital public services
which are likely to come with the adoption of Al
by governments.

Despite the continued growth in internet users, a
2021 UN report found that 2.9 billion people have
still never used the internet — 96% of whom live
in developing countries. Similarly, within popula-
tions, our indicators continue to show differenc-
es in access to the internet between genders
and socioeconomic groups. While we do not
measure it, the total percentage of internet users
in a country also likely masks urban-rural divides
in internet access. All three of these divisions are
obstacles to Al readiness; governments must re-
flect on them as they interpret their scores.


https://www.cnbc.com/2020/12/31/techs-top-seven-companies-added-3point4-trillion-in-value-in-2020.html
https://www.cnbc.com/2020/12/31/techs-top-seven-companies-added-3point4-trillion-in-value-in-2020.html
https://scioteca.caf.com/handle/123456789/1580
https://www.itu.int/en/mediacentre/Pages/PR-2021-11-29-FactsFigures.aspx
https://www.ericsson.com/en/reports-and-papers/mobility-report/dataforecasts/mobile-subscriptions-outlook
https://www.ericsson.com/en/reports-and-papers/mobility-report/dataforecasts/mobile-subscriptions-outlook
https://news.un.org/en/story/2021/12/1106862
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Additions to the 2021
Government Al Readiness Index

This year’s index is based on a very similar meth-
odology to the one used in the 2020 index. How-
ever, we felt the addition of certain indicators
could provide a more robust and comprehensive
measure of government Al readiness. In particu-
lar, we felt additional indicators could be included
in our framework to hone in on a government’s
capacity for implementing Al specifically rather
than its just digitalising more generally. We there-
fore added the following indicators:

Number of Al unicorns;

Number of research papers published in Al;
Github commits per 1000 population; and,
Number of Top 500 Supercomputers.

Within the Technology Sector pillar, we measure
the size of a country’s technology sector in part
by looking at the number of unicorns. Previously,
we included the sole indicator Number of tech-
nology unicorns within the size dimension. This
year, we include both Number of Al unicorns
and Number of non-Al technology unicorns. By
making Al unicorns a separate indicator, a great-
er weight is put on companies operating in and
making advances in the Al sector. However, we
still retain the number of non-Al technology uni-
corns. We recognise that not all companies de-
veloping Al will focus solely on Al and that there
are important spillover effects, like talent and
knowledge exchange, that come from having a
large technology sector more broadly.

Government Al Readiness Index 2021

We have also added two new indicators to the
human capital dimension of the Technology Sec-
tor pillar: Research papers published in Al and
Github commits. These act as indicators of the
Al skills present within the population. The num-
ber of research papers published in Al indicates
the scale of research being done at the highest
level. Within the Al sector, there is significant
crossover between researchers in academia and
within private companies. Therefore, the indi-
cator captures an important part of the Al sec-
tor’s skills pool. Number of Github commits on
the other hand recognises that the programming
skills required to build Al systems can be devel-
oped without a formal education in the subject.
Online platforms such as Github — the world’s
largest source code host — are often the centre
for learning and project development within the
programming community. A commit is an individ-
ual change to files in a user’s code repository; the
number of commits, therefore, measures the level
of engagement on the platform within a country.

Al research and commercial development re-
quires advanced technological infrastructure and
a key part of this is computing power. We have
thus added the Number of Top 500 Supercom-
puters indicator to the infrastructure dimension
of our Data and Infrastructure pillar. The Top500
list of supercomputers maps out the location of
the top 500 supercomputers globally. We have
included the number of supercomputers a coun-
try has within the top 500 as an indicator of the
level of large-scale computing infrastructure
available within the country.


https://www.nature.com/articles/d41586-019-01248-w
https://www.nature.com/articles/d41586-019-01248-w
https://github.com/
https://www.top500.org/lists/top500/2021/06/

Regional analysis

Western Europe (Gina Neff, Executive Direc-
tor of the Minderoo Centre for Technology and
Democracy at the University of Cambridge,
and Professor at the University of Oxford)
Eastern Europe (Radu Puchiu, Open Gov-
ernment Partnership Envoy)

Middle East and North Africa (Fadi Salem, Di-
rector of Policy Research, Senior Fellow in Fu-
ture Government, MBR School of Government)
Sub-Saharan Africa (Abdijabar Mohamed, Al
Specialist and Affiliate of The Future Society)
South and Central Asia (Raj Shekhar, Lead of
Responsible Al at NASSCOM [National Asso-
ciation of Software and Service Companies])
-East Asia (Karthik Nachiappan, Fellow at



https://www.un.org/dgacm/en/content/regional-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://cifar.ca/ai/
https://www.cminds.co/
https://www.mctd.ac.uk/
https://www.mctd.ac.uk/
https://www.opengovpartnership.org/people/radu-puchiu/
https://www.opengovpartnership.org/people/radu-puchiu/
https://www.mbrsg.ae/home
https://thefuturesociety.org/people/abdijabar-mohamed/
https://nasscom.in/
https://www.nus.edu.sg/
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By Pablo Fuentes Nettel with Elissa Strome
as interviewee and contributor

Summary

North America, comprising the US and Canada,
is the highest ranked region in the 2021 Govern-
ment Al Readiness Index with an overall score of
82.94 out of 100. This is in large part a conse-
quence of the USA’'s dominance: it is the high-
est-ranking country in the whole index, and also
ranks highest in both the Technology Sector and
Data and Infrastructure pillars. Canada ranks 7th
overall and 6th in the Government pillar.

Both countries have leading innovation ecosys-
tems supported by high-skilled labour forces
and data infrastructures highly conducive to de-
veloping Al. Moreover, Al is a priority in both gov-
ernments’ policy agendas. It is also worth noting
their efforts to improve data availability, which will
potentially feed into higher scores in this dimen-
sion in the next few years.

North America

47.42 World — -

epeue)

Key Developments

A key factor in the region’s overall success in Al
is the existence of institutions that are continually
implementing new initiatives in terms of R&D as
well as fostering cross-sector cooperation. This
year, the National Artificial Intelligence Initiative
(NAIl) came into force in the US following a bi-
partisan bill approved in 2020. The main purpose
of this bill is to coordinate Al R&D across all U.S.
Departments and Agencies, as well as to foster
cooperation with academia, the private sector,
and civil society through the NAIl Office located
at the White House Office of Science and Tech-
nology Policy.

In Canada, the Canadian Institute for Advanced
Research (CIFAR) has been fundamental in pro-
moting Al innovation. CIFAR plays a major role
in bringing together renowned researchers and
scientists in various fields. Since its creation in
1982, artificial intelligence has been one of the
institution’s priorities, fostering research in areas
like machine learning, robotics and computing.
Besides being a research body, CIFAR is also



https://www.ai.gov/
https://cifar.ca/
https://cifar.ca/
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involved in Al policy having led the work of the
Pan-Canadian Al Strategy since 2017. Earlier
this year, there was an announcement regarding
the renewal and expansion of the Pan-Canadi-
an Al Strategy, which will bring an investment of
roughly half billion dollars for research and devel-
opment in Al. If well-spent, this spending should
filter through to improved scores in the Technol-
ogy Sector dimension in future years.

The region’s Technology Sector pillar sets it
apart from other regions with an average score
of 73.53 compared to the second-highest re-
gional average of 56.70 (Western Europe). The
difficulty of tracking the exact impact of particular
policies on specific indicators notwithstanding,
active and committed governmental support for
R&D and developing human capital is crucial in
creating the conditions for success in this pillar.
To deepen this, the US National Science Foun-
dation (NSF) has announced the creation of 18
Al Research Institutes embedded in universi-
ties across the US. This initiative represents a
total investment of $360 million USD aimed at
boosting multidisciplinary research on Al. More-
over, the White House recently announced the
creation of the National Artificial Intelligence Re-
search Resource Task Force. This will establish
an action plan for improving educational tools
related to Al. Consolidating high-quality aca-
demic institutions has been crucial for the US,
given the increasing demand for Al talented hu-
man capital from tech companies.

As stated above, the US ranks the highest of
all countries in the Technology Sector pillar,
scoring 83.31 out of 100. The size and value of
American tech firms stand out from the rest. To-
day, the US has the largest number of unicorns
globally with 297 (more than three times that of
China). Similarly, Canada presents one of the
most notable stories globally in terms of start-
ups: it had 2 unicorns in 2020, but this has risen
to 13 in 2021. This is arguably an effect of the

North America

Pan-Canadian Al Strategy’s focus on fostering
innovation and establishing research centres
in cities with outstanding potential: Montreal,
Toronto, and Edmonton, for example. Accord-
ing to Elissa Strome, Executive Director of the
Pan-Canadian Al Strategy, these cities host
very dynamic startup ecosystems, whilst at-
tracting significant amounts of both investment
and talent.

It is also worth mentioning that the COVID-19
pandemic has catalysed innovation amongst
Canadian and American startups, particularly in
areas like GovTech and healthcare. Our regional
expert Elissa Strome emphasised that Canada
is developing pilots to enhance data availability
with the purpose of boosting research on ap-
plied Al for public health services. At the same
time, the healthcare sector in the US—which
is one of the largest industries in the American
economy—is receiving large amounts of venture
capital for tech R&D purposes with close to $40
billion USD in 2021.

Looking Ahead

Both Canada and the US are planning new ini-
tiatives to enhance data availability for innova-
tion purposes. It will be important to monitor
the progress of the National Research Cloud in
the US, which is being promoted by the feder-
al government in coordination with tech giants
like Microsoft and Oracle. This platform will be
focused on improving data sharing amongst ac-
ademic institutions and tech companies, with the
goal of spurring data-based innovation and at-
tracting further investment. Similarly, our regional
expert highlighted that Canada is in the process
of building a national computing platform. This is
the first year since its creation that the Pan-Ca-
nadian Al Strategy establishes investment in Al
computing as one of its main objectives. It will be
important to follow these developments closely
to track their impact on the regional Al spectrum.



https://cifar.ca/ai/
https://ised-isde.canada.ca/site/advisory-council-artificial-intelligence/en/annual-report-2020-21
https://ised-isde.canada.ca/site/advisory-council-artificial-intelligence/en/annual-report-2020-21
https://www.nsf.gov/
https://www.nsf.gov/
https://www.whitehouse.gov/ostp/news-updates/2021/06/10/the-biden-administration-launches-the-national-artificial-intelligence-research-resource-task-force/
https://www.whitehouse.gov/ostp/news-updates/2021/06/10/the-biden-administration-launches-the-national-artificial-intelligence-research-resource-task-force/
https://techcrunch.com/2021/11/18/us-leads-healthtech-vc-investment-globally-with-31-9bn-in-vc-investment-so-far-this-year/
https://techcrunch.com/2021/11/18/us-leads-healthtech-vc-investment-globally-with-31-9bn-in-vc-investment-so-far-this-year/
https://hai.stanford.edu/policy/national-research-cloud
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Canada
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Data Representativeness: Vision:
90.41 100
Index Score Governance & Ethics:
88.92
77.73/100 Data Availability:
88.64
Digital Capacity:
Rank 69.49
7/ 160 Infrastructure: Adaptability:
76.19 79.04

Regional Rank Size:

51.68

Human Capital:
2/2 71.18
Innovation Capacity:
68.40

Government Technology Sector Data and Infrastructure
Score Rank  Region Rank Score Rank  Region Rank Score Rank Region Rank

84.36/100 6/160  2/2

63.75/100 10/160 2/2

85.08/100 14/160 2/2

WORLD AVERAGE: 48.65
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The significant increase in the number of Canadian uni-
corns is one of the most notable stories of this year’s in-
dex. It had 2 in 2020 but has 13 in 2021, 3 of which are Al
unicorns (TensTorrent, Coveo and Ada Support). As men-
tioned by our regional expert, consolidating a rich pool
of highly skilled individuals has been one of the priorities
for Canada’s tech policy. This has been achieved through
investment in capacity building amongst Canadians, but
also attracting human capital from all over the world.

In this regard one of the top priorities for CIFAR is bring-
ing global leaders in Al research to Canada, while also
developing local talent and avoiding human capital flight,
through programmes like the Al Chairs programme. This
initiative has resulted in a total investment of $86.5 mil-

North America

lion USD aimed at funding research programmes in Al
and training young researchers on the matter. Today,
109 researchers take part in the Al Chairs programme in
three Al Institutes across the country: Amii in Edmonton,
Mila in Montreal, and Vector Institute in Toronto.

These research centers are currently developing cut-
ting-edge work in different applied Al topics — from
health and machine learning to transport and language
prediction. Furthermore, they are attracting talent and
investment. An example of the latter is the fact that
Edmonton hosts Google DeepMind’s first international
research lab. DeepMind is one of the leading organisa-
tions globally in terms of Al research and development.
Actions like this will potentially have a positive impact on
Canada’s Al innovation capabilities.



https://tenstorrent.com/
https://www.coveo.com/en
https://www.ada.cx/
https://cifar.ca/ai/canada-cifar-ai-chairs/
https://www.amii.ca/
https://mila.quebec/en/
https://vectorinstitute.ai/
https://edmontonglobal.ca/artificial-intelligence/
https://edmontonglobal.ca/artificial-intelligence/
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By Pablo Fuentes Nettel with Claudia May
Del Pozo as interviewee and contributor

Summary

Latin America and the Caribbean had a region-
al average score of 41.26 — the third lowest
globally after the Middle East & North Africa and
Sub-Saharan Africa. The region is comparable to
South & Central Asia both in terms of average
score and the disparity between countries. The
top four countries in the region (in order, Brazil,
Chile, Colombia, and Uruguay) score similar-
ly overall, with Brazil at 60.64 and Uruguay at
57.93. They also cluster in the overall rankings,
with Brazil at 40th and Uruguay at 48th. Colom-
bia enters the global top 50, consolidating its role
as a leader in Latin America. Barbados, mean-
while, is the highest-ranking Caribbean country
in the region, at 9th out of 26 countries.

Latiin America and the Caribbean
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Key Developments

In 2021, Latin America and the Caribbean made
important progress in terms of developing Al
strategies and policies aimed at fostering innova-
tion in the field. Today, there are a total of 5 Al na-
tional strategies compared to 3 in 2020. In that
vein, the launch of national Al frameworks by the
governments of Chile and Brazil has been one of
the main events in the subcontinent and had an
impact on the regional ranking. Considering that
Brazil is the biggest economy in the region and
has the largest tech sector, the incorporation of
a solid policy framework could catalyse Al-inno-
vation within the region at large.

As the region moves towards an Al-ready ecosys-
tem, one of the most interesting trends, according
to our regional expert, C Minds’ Claudia May Del
Pozo, is the incorporation of development-sensi-
tive initiatives. A common thread amongst most of
the existing Al strategies, as well as other regional
programmes, is the focus on the social impact of
fostering Al readiness. In that sense, the fAIr initia-
tive led by the Inter-American Development Bank


https://minciencia.gob.cl/uploads/filer_public/bc/38/bc389daf-4514-4306-867c-760ae7686e2c/documento_politica_ia_digital_.pdf
https://www.zdnet.com/article/brazil-publishes-national-artificial-intelligence-strategy/
https://publications.iadb.org/en/artificial-intelligence-for-social-good-in-latin-america-and-the-caribbean-the-regional-landscape-and-12-country-snapshots
https://publications.iadb.org/en/artificial-intelligence-for-social-good-in-latin-america-and-the-caribbean-the-regional-landscape-and-12-country-snapshots
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(IDB) and C Minds has the purpose of creating
development opportunities and reducing social
inequalities through the adoption of responsible
artificial intelligence. To that end, reducing the
digital gap and improving public services through
digital transformation will be crucial.

In 2021, some Latin American countries present-
ed developments relevant to the Government pil-
lar. Colombia is a notably high-ranked country in
this pillar, where it is positioned 26th globally; this
is reflected in the policy framework around artificial
intelligence that it has built in recent years. In 2020,
the Colombian government launched the National
Policy for Digital Transformation (Al Strategy) and
recently created an Al Task Force comprising gov-
ernment officials and subject matter experts. The
Al Task Force has the objective of offering tech-
nical guidance across government institutions. It
also seeks to facilitate Al deployment through the
design of policies to enhance data sharing mech-
anisms and improve capacity building within the
Colombian civil service. These developments
could potentially improve tech governance whilst
spurring innovation in the private sector. Similarly,
Uruguay, the second-highest ranked Latin Ameri-
can country in the Government pillar, has consol-
idated a solid governance framework for Al and
is also focusing on civil servants’ Al skills. The Al
Community for Public Administration, launched
earlier this year, demonstrates this. This initiative
aims at having a more Al-ready public sector.

Compared to the rest of the region, Central
American and Caribbean countries have room
for improvement in terms of the Government pil-
lar, and particularly the Vision dimension. So far,
none of the countries that we measure in these
sub-regions have presented a national Al strat-
egy. However, there are some important efforts
aimed at creating more Al-ready environments in
these countries. Most notable is the Caribbean
Artificial Intelligence Initiative led by UNESCO,
which seeks to create a sub-regional strategy on
the responsible, inclusive and human adoption of
Al in the Caribbean. As an international initiative,
however, this will not be picked up in our index.

With regards to Data & Infrastructure, there is ev-
idence of solid cross-sector cooperation within

Latiin America and the Caribbean

the region. Currently, Facebook, the IDB, and C
Minds are developing an Al transparency proto-
type in Mexico. This initiative will be the first of
its kind and seeks to create data sharing mech-
anisms for Al purposes within firms across a
wide variety of sectors. The government body
in charge of regulating data use in Mexico (INAI)
is overseeing the programme to ensure the re-
sponsible use of personal information.

Looking Ahead

Despite big improvements in the Government
and Data and Infrastructure pillars, the regional
leaders still have a long way to go to be more
competitive globally in the Technology Sector pil-
lar. It will be important to monitor progress in the
Technology Sector pillar in the short and medi-
um term. So far, the region only hosts 9 unicorn
companies — 5 in Brazil, 3 in Mexico, and 1 in
both Chile and Argentina. It will thus be intrigu-
ing to closely follow the emergence of startups
in countries like Colombia, which, according to
Claudia May Del Pozo, have embraced efforts
to enable innovation amongst their technology
firms. Also, the COVID-19 pandemic has trig-
gered investment flows in sectors like GovIlech
and healthcare, which could bring a boost to the
Latin American innovation ecosystem.

In addition, one of the main challenges of the
region will be to reduce disparities in terms of
infrastructure, access to digital services, and ca-
pacity building. According to the Wilson Center,
more than half of the households in Latin Amer-
ica & the Caribbean (565%) don’t have access to
broadband internet. There is an evident socio-
economic angle here. As reported by the Wilson
Center, the difference in terms of internet access
between the top and bottom income quintiles
is about 40% and only 23% of the rural popu-
lation in the region have access to the internet.
For countries like Haiti, Nicaragua, Belize, Gua-
temala, and Honduras, where the share of rural
population is above 40%, the digital divide has
serious implications in terms of infrastructure,
education, and capacity building. Reducing this
gap, especially in Central America and the Ca-
ribbean, will be fundamental to achieving a more
Al-ready region.


https://inteligenciaartificial.gov.co/en/publication/1/
https://inteligenciaartificial.gov.co/en/publication/1/
https://inteligenciaartificial.gov.co/en/
https://www.gub.uy/agencia-gobierno-electronico-sociedad-informacion-conocimiento/comunicacion/noticias/comunidad-inteligencia-artificial-administracion-publica
https://www.gub.uy/agencia-gobierno-electronico-sociedad-informacion-conocimiento/comunicacion/noticias/comunidad-inteligencia-artificial-administracion-publica
https://en.unesco.org/caribbean-artificial-intelligence-initiative
https://en.unesco.org/caribbean-artificial-intelligence-initiative
https://en.unesco.org/caribbean-artificial-intelligence-initiative
https://www.cminds.co/prototipo-politica-ia
https://www.cminds.co/prototipo-politica-ia
https://www.wilsoncenter.org/event/latin-americas-digital-divide-overcoming-persistent-gaps
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS?locations=ZJ
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Chile
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Data Representativeness: Vision:
80.63 100
Index Score Governance & Ethics:
55.07
60.42/100 Data Availability:
84.24
Digital Capacity:
Rank 51.64
41/160 Infrastructure: Adaptability:
42.51 73.25

Regional Rank Size:

32.47

Human Capital:
2/26 47.42
Innovation Capacity:
46.52

Government Technology Sector Data and Infrastructure
Score Rank  Region Rank Score Rank  Region Rank Score Rank Region Rank

69.99/100 33/160 2/26

42.14/100 42/160 2/26

69.13/100 52/160 3/26

WORLD AVERAGE: 48.65
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In 2021, the government of Chile launched the Nation-
al Paolicy for Artificial Intelligence. This initiative sets an
action plan for the next 10 years and incorporates an
Al approach across the Chilean ministries and other
government bodies. The strategy represents a public in-
vestment of roughly $30 million USD and is divided into
3 main areas: developing Al enabling factors; use and
development of technology; ethics and security.

One of the most innovative elements of the Chilean
national strategy concerns education and training in
Al-related fields. The action plan includes increasing
government funded scholarships for Al-related pro-
grammes in foreign universities through the already ex-
isting scheme Becas Chile. In addition, it seeks to foster
greater cooperation between Chilean universities and

Latiin America and the Caribbean

the private sector with the purpose of incentivising the
employment of PhD professionals in tech companies.
In terms of infrastructure, the National Policy for Al
seeks to accelerate the deployment of the 5G network
across the country as well as to increase the availability
of data. According to their vision, undertaking these ac-
tions could transform Chile into one of South America’s
tech hubs.

[t will be relevant to follow new developments in the
country as their national Al strategy gets to the imple-
mentation phase. Having a solid policy framework could
potentially bring positive impact to the Technology Sec-
tor pillar, which, despite being one of the highest in the
region, still has room for improvement in the global arena.


https://www.gob.cl/noticias/chile-presenta-la-primera-politica-nacional-de-inteligencia-artificial/
https://www.gob.cl/noticias/chile-presenta-la-primera-politica-nacional-de-inteligencia-artificial/
https://www.conicyt.cl/becasconicyt/
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By Annys Rogerson with Gina Neff
as interviewee and contributor

Summary

Countries from Western Europe dominate the top
places in this year’s rankings, making up half of
the top 20 and 6 of the top 10 ranked countries.
The region’s high scores are broadly attributable
to political will amongst governments to harness
the benefits of Al, strong economies geared to-
wards digital business models and populations
with advanced digital skills.

Within the region, the United Kingdom ranks first
with a score of 81.25, followed by Finland with a
score of 79.23. Beyond these two leaders, there
is a cluster of countries with similar scores, in the
range of 76 to 79 (Netherlands, Sweden, Ger-
many, France, Denmark, Norway). This cluster
partly reflects the cross-border approach to Al
readiness taken within the region, with much of
the recent capacity building on Al happening at
the EU level, according to our regional expert,

Western Europe
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Professor Gina Neff, Executive Director of the
Minderoo Centre for Technology & Democracy
at the University of Cambridge and Professor of
Technology & Society at the University of Oxford.

Key Developments

Europe’s Vision for Al

The region stands out for its governments’ vi-
sions for Al. The vast majority of countries in
the region have either published their national Al
strategy or confirmed that there is one in prog-
ress. Professor Gina Neff emphasises the impor-
tance of national Al strategies for laying out the
opportunities and challenges faced by different
parts of government as a result of Al develop-
ment. Such strategies can offer a unified plan to
deliver multidisciplinary, multi-sector, multi-actor
solutions to these.

In 2021 we saw the UK publish its National Al
Strateqy, following the recommendations of its Al
Council's Al Roadmap earlier in the year. Ireland


https://www.gov.uk/government/publications/national-ai-strategy
https://www.gov.uk/government/publications/national-ai-strategy
https://www.gov.uk/government/publications/ai-roadmap
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also published its national strategy, Al - Here
for Good, boosting its score in the Government
Pillar. Ireland’s national strategy recognises the
benefits of Al for public service delivery and, im-
portantly, assigns responsibility to its Govlech
Delivery Board for its approach to Al adoption in
the public sector as part of its wider function to
drive digital transition of the public sector.

The strategy also emphasises the need to build
trustworthy Al, which Ireland plans to achieve in
a large part via its activities at the EU level.* In
particular, Ireland wants to do this through ac-
tively contributing to the EU’s proposed regulato-
ry framework for Al, its Al Act put forward in April
2021, which defines a regional vision for Al that
aims to incentivise transparent, accountable, re-
sponsible, and inclusive Al.

Ireland’s collaborative, international approach to
its Al strategy is common across EU member
states. Italy has taken a similar approach with its
three-year Strategic Program for Artificial Intel-
ligence, released in November 2021, which in-
cludes as its first guiding principle that “ltaly’s Al
is a European Al”.

Notably, those countries in Western Europe
who are not developing national Al strategies
(Ilceland and Switzerland) are not EU member
states. They have nonetheless made strategic
commitments on Al. Iceland became a part of
the 2018 Declaration on Al in the Nordic-Baltic
Region and Switzerland adopted guidelines in
November 2020 on the use of Al within the ad-
ministration. However, the lack of unified vision in
part explains why we see them falling below the
cluster of countries at the top of the rankings for
Western Europe.

European Tech

Although the Technology Pillar scores in Western
Europe still lag significantly behind North Amer-
ica, Western Europe has seen progress within
this pillar of Al Readiness. In particular, many
Western European countries (Switzerland, Swe-
den, United Kingdom, Germany, Finland, Neth-

erlands) score on a par with USA and Canada
in the Human Capital dimension. This could in
part be explained by high investment in higher
education across Western Europe, resulting in
both high scores in indicators measuring techni-
cal Al skills, including Quality of engineering and
technology higher education and number of Al
Research papers, and high scores in the broader
Digital Skills indicator. Having digital skills across
the population is crucial for the workforce read-
iness required to implement Al technologies in
workplaces. Western European countries have
shown initiative in preparing their workforce
through programs such as Elements of Al, a
short, publicly available course on the basics of
Al. Having started in Finland, where 1% of the
entire population has enrolled, the program has
since expanded to other countries in the region.

In another sign of development for the Western
European technology sector, we've also seen the
number of Al and non-Al technology unicorns
rise from 43 to 62 in the region. The Netherlands
is home to the highest number of new tech uni-
corns, adding 3 in the past year. This growth is
paired with increased venture capital investment
in the region, with startups in the UK, France,
Germany, Sweden and the Netherlands raising
more money in the first six months of 2021 than
any previous whole year.

Challenges remain for the technology sector.
Companies building Al systems depend on
access to data and computing infrastructure.
Promisingly, the United Kingdom scores the
highest globally in the Data Availability dimension
and Belgium the highest in Data Representa-
tiveness. However, Professor Neff suggests that
governments will play an important role in de-
termining how the data available for Al develop-
ment can reach more varied kinds of companies
that support a wide range of national economic
goals, rather than a narrow range of companies
and industries. In the future, Professor Neff be-
lieves that this challenge will be one that shapes
the divisions we see between regions in the lev-
els and kinds of growth in Al capacity.

4 Strand 2 of Ireland’s strategy “A Governance Ecosystem that Promotes Trustworthy Al”

Western Europe


https://www.gov.ie/en/publication/91f74-national-ai-strategy/
https://www.gov.ie/en/publication/91f74-national-ai-strategy/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0206
https://innovazione.gov.it/notizie/articoli/intelligenza-artificiale-l-italia-lancia-la-strategia-nazionale/
https://innovazione.gov.it/notizie/articoli/intelligenza-artificiale-l-italia-lancia-la-strategia-nazionale/
https://www.norden.org/en/declaration/ai-nordic-baltic-region
https://www.norden.org/en/declaration/ai-nordic-baltic-region
https://www.sbfi.admin.ch/dam/sbfi/en/dokumente/2021/05/leitlinien-ki.pdf.download.pdf/leitlinien-ki_e.pdf
https://www.gov.ie/en/publication/91f74-national-ai-strategy/
https://www.elementsofai.com/
https://www.theverge.com/2019/12/18/21027840/online-course-basics-of-ai-finland-free-elements
https://www.theverge.com/2019/12/18/21027840/online-course-basics-of-ai-finland-free-elements
https://www.ai.se/en/elements-ai
https://www.ey.com/en_lu/private-equity/european-venture-capital-s-resilience-through-a-global-pandemic
https://www.ey.com/en_lu/private-equity/european-venture-capital-s-resilience-through-a-global-pandemic
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Looking Ahead

With a backdrop of enormous financial, legal and
ethical capacity, Western Europe is at a mature
stage of its Al readiness that puts it in a good
position to consider the fine-grained details of Al
implementation. Turning lofty plans and princi-
ples into practical actions, Professor Neff sug-
gests, now requires bringing together concerns
from a wide array of citizens and organisations to
have country-specific conversations about how
to have responsible technology development
and investment in the Al space.

Moreover, Western Europe is on a clear path to
emerging as a global leader in responsible Al.
The EU approach, as detailed in its proposed Al
Act, is one that takes accountability, inclusivity,
and privacy as pillars to successful Al imple-
mentation. We are already seeing the benefits of
such thoughtful consultation at the national level
as countries in Western Europe use this work as
scaffolding from which to build national consulta-
tions of the same kind.

Western Europe


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0206
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0206
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United Kingdom
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The UK government has a track record of taking Al read-
iness seriously. The government has invested £2.3bn in
Al since 2014 and the sector is likely to benefit from
its pledge to increase overall public and private sector
R&D expenditure to 2.4% of GDP by 2027. In 2021,
the government took further significant steps to define
its vision for Al in the country. Most significantly, the UK
launched its National Al Strategy, which aims to position
the country as a global Al superpower.

The strategy sets out one of the UK’s priorities as the
commercialisation of Al, one of the areas we highlighted
as needing most attention from the government in our
2020 Index report. The strategy introduces the National
Al Research and Innovation Programme as a key mech-
anism for supporting the translation of research discov-
eries into real-world Al applications. This focus is likely
to boost the UK'’s already globally high-scoring Technol-
ogy Sector pillar in the future.

Western Europe

The strategy recognises the demands the Al sector
makes on the country’s data and infrastructure avail-
ability, including its computing resources. As an aspiring
global superpower, the UK should be concerned that
there are fewer supercomputers from the Top 500 locat-
ed in the UK than existing global leaders in Al such as
the US and China as well as some other Western Euro-
pean countries including France and Germany. The UK’s
Office for Science recognised this in a recent analysis of
the UK’s large-scale computing capacity which calls for
a long-term roadmap to address research needs.

The UK sits in third place in the global rankings. Singa-
pore, in second, outperforms the UK across indicators
within the Digital Capacity and Adaptability dimensions,
suggesting that a priority for the British government
should be an intensified focus on the highest-quali-
ty digital services, the further adoption of Al and new
technologies within government, and an increased ca-
pacity to respond rapidly to disruptive events.


https://www.gov.uk/government/news/new-ten-year-plan-to-make-britain-a-global-ai-superpower
https://www.gov.uk/government/news/new-ten-year-plan-to-make-britain-a-global-ai-superpower
https://www.gov.uk/government/publications/beis-research-and-development-rd-budget-allocations-2021-to-2022/beis-research-and-development-rd-budget-allocations-2021-to-2022
https://www.gov.uk/government/publications/national-ai-strategy
https://www.gov.uk/government/news/new-ten-year-plan-to-make-britain-a-global-ai-superpower
https://static1.squarespace.com/static/58b2e92c1e5b6c828058484e/t/5f7747f29ca3c20ecb598f7c/1601653137399/AI+Readiness+Report.pdf
https://www.top500.org/lists/top500/2021/06/
https://www.gov.uk/government/publications/large-scale-computing-the-case-for-greater-uk-coordination/large-scale-computing-the-case-for-greater-uk-coordination-html-version#recommendations
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By Tom Westgarth with Radu Puchiu
as interviewee and contributor

Summary

Eastern Europe scores above the global av-
erage, with a regional average of 55.24 out of
100 compared to 47.42 for all countries. The top
three scoring countries are Estonia (69.18 out of
100); the Czech Republic (65.95); and Lithuania
(65.19). Ranking 22nd overall, Estonia’s position
is, in large part, a consequence of its [ong-term
investment in cybersecurity (it ranks 4th overall in
the Cybersecurity indicator). The Czech Repub-
lic’s main strength, meanwhile, is in the Technol-
ogy Sector pillar, in which it ranks 27th overall.
Like Estonia, Lithuania ranks strongly in the Cy-
bersecurity indicator (11th out of all countries),
supporting its strong regional ranking.

Eastern Europe
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Key Developments

The 2021 Government Al Readiness captures
the publication of four new national Al strategies
in Eastern Europe: Bulgaria, Slovenia, Hungary,
Latvia. These countries all therefore increased
their scores in the Vision dimension. Ukraine, in
fact, released its national Al strategy in Decem-
ber 2021, though this was after the data for the
index had been collected. National Al strategies
in Croatia and Romania apparently remain in
development.

The region is notable for the existence of blocs
with different strategic approaches, our region-
al expert Radu Puchiu suggested. EU member
states (such as Czech Republic, Estonia and
Lithuania) naturally want to align their Al readi-
ness aims with the European Union’s approach.
Other countries — in the Balkans, Moldova,
and Ukraine, for example — may have similar
policy goals, but are more nationally self-reliant,
Puchiu said.


https://www.wired.com/story/opinion-to-bolster-cybersecurity-the-us-should-look-to-estonia/
https://www.wired.com/story/opinion-to-bolster-cybersecurity-the-us-should-look-to-estonia/
https://www.mtc.government.bg/en/category/157/concept-development-artificial-intelligence-bulgaria-until-2030
https://www.gov.si/novice/2021-06-03-vlada-sprejela-in-potrdila-nacionalni-program-spodbujanja-razvoja-in-uporabe-umetne-inteligence/
https://ai-hungary.com/files/e8/dd/e8dd79bd380a40c9890dd2fb01dd771b.pdf
https://knowledge4policy.ec.europa.eu/ai-watch/latvia-ai-strategy-report_en#:~:text=In%20February%202020%2C%20the%20Latvian,AI%20in%20the%20whole%20economy.
https://wp.oecd.ai/app/uploads/2021/12/Ukraine_National_Strategy_for_Development_of_Artificial_Intelligence_in_Ukraine_2021-2030.pdf
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With this in mind, the most relevant recent gov-
ernment initiatives were arguably not national,
but transnational. For example, The European
Union’s Coordinated Plan on Al signals a series of
actions which the EU must take to create global
leadership for the bloc regarding trustworthy Al.
As this implies, in the EU there are plenty of dis-
cussions around civil liberties taking place, along
with deliberation over what to do on issues such
as data privacy and the regulation of big technol-
ogy companies. Decisions here will shape output
in the technology sector, and will have major con-
sequences for Al companies. Likewise, attention
should also be paid to the EU’s macroeconom-
ic resilience and recovery mechanism, given its
heavy emphasis on “digital transitions”.

Puchiu also reflected on other trends in Eastern
Europe. A new, Western-oriented, government
was elected in Moldova, for example. While this
happened too late in 2021 to have influenced
this year’s index scores, Puchiu suggested that
the new administration was likely to take a more
strategic approach to Al development, and that
this should translate into improved Al readiness
scores in the future. Albania is another country
to watch. Puchiu noted that e-government has
been a recent priority (potentially leading to a
better future score in the Digital Capacity dimen-
sion), and the country is making advances in oth-
er advanced technologies (for example, drone
technology).

Eastern Europe

Generally, Eastern Europe is a startup cornuco-
pia. Puchiu suggested that Poland, in particular,
would be a beneficiary of this, and that im-
provements in its future Technology Sector Pillar
scores are therefore likely. Hungary can be simi-
larly described, with notable Al startups including
Turbine, Talk-a-Bot and Almotive.

However, the picture in the region remains
mixed. Puchiu noted that many of the countries
in Eastern Europe are struggling due to their po-
litical environment. Without political stability and
good governance, it is difficult for states to build
the infrastructure and institutions necessary to
manage Al's development in a strategic manner.
The same can be said of approaches to embed
digital skills in the economy. Another potential-
ly damaging trend is for innovative technology
startups to migrate from Eastern Europe to the
US, Asia, and China, Puchiu suggested. Indeed,
this creates an analytical problem for measuring
the size of the technology sector, as it will require
a judgement about where a company is and is
not headquartered, potentially to the detriment
of Eastern European economies in future edi-
tions of the Government Al Readiness Index.


https://www.eciia.eu/2021/05/european-commission-coordiated-plan-on-artificial-intelligence-review/?utm_source=rss&utm_medium=rss&utm_campaign=european-commission-coordiated-plan-on-artificial-intelligence-review#:~:text=The%202018%20Coordinated%20Plan%20on,national%20strategic%20visions%20on%20AI.
https://www.eciia.eu/2021/05/european-commission-coordiated-plan-on-artificial-intelligence-review/?utm_source=rss&utm_medium=rss&utm_campaign=european-commission-coordiated-plan-on-artificial-intelligence-review#:~:text=The%202018%20Coordinated%20Plan%20on,national%20strategic%20visions%20on%20AI.
https://ec.europa.eu/info/business-economy-euro/recovery-coronavirus/recovery-and-resilience-facility_en
https://sifted.eu/articles/cee-vc-booming-report/
https://sifted.eu/articles/cee-vc-booming-report/
https://magazine.startus.cc/why-hungary-is-showing-promising-potential-for-tech-startup-founders/
https://magazine.startus.cc/why-hungary-is-showing-promising-potential-for-tech-startup-founders/
https://startupjedi.vc/content/startup-ecosystem-hungary
https://turbine.ai/
https://talkabot.net/
https://aimotive.com/
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Czech Republic
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The Czech Republic ranks 27th overall; this is predom-
inantly a consequence of its strong ranking in the Tech-
nology Sector pillar, where it also ranks 27th. It ranks
solidly in each dimension within the pillar: 28th in terms
of Size, 28th in terms of its Innovation Capacity, and
30th in terms of Human Capacity. Notably, it is in the top
20 countries in the world in terms of its R&D spending
as a proportion of GDP.

Radu Puchiu said that the presence of overlapping na-
tional strategies has been effective in creating an en-
vironment to allow Al innovation. Aside from their own
national Al strateqy, in recent years the Czech govern-
ment has also implemented open access and education
plans, along with an innovation strategy aligned with
previous digital strategies. Puchiu suggested that this
has “helped a lot of things to advance”: for example,
a “National Catalogue” of roads suitable for testing au-
tonomous vehicles, and the Al Observatory and Forum,
a site for government and academia to collaborate in
supporting further Al development.

Eastern Europe

Other policy interventions have expanded the scope
of digital services, increasing the amount of data held
by the government and enhancing the conditions that
support Al readiness. For example, the government has
rolled out new health portals and [T systems to manage
and coordinate healthcare communication (including
the Tecka mobile app). This has been complimented by
cybersecurity innovation. A survey by the Ministry of In-
dustry and Trade shows that priority investment is being
directed towards data and cybersecurity, particularly for
SMEs. The new 2020 National Cybersecurity Strategy
has begun to build additional capabilities for the provi-
sion of cybersecurity services, especially for public ad-
ministration and critical infrastructure. We would hope
that this translates into improvements in the Czech Re-
public’s cybersecurity indicator score in the future.

Other investments include €450 million being spent
on e-services from the Recovery and Resilience Plan.
Capital will be allocated to build a robust back-end
infrastructure to link multiple public_administration IT



https://www.mpo.cz/assets/en/guidepost/for-the-media/press-releases/2019/5/NAIS_eng_web.pdf
https://www.czechelib.cz/en/441-the-road-to-open-access
https://www.european-agency.org/country-information/czech-republic/legislation-and-policy
https://www.european-agency.org/country-information/czech-republic/legislation-and-policy
https://storage.googleapis.com/businessinfo_cz/files/engdocs/innovation-strategy-czech-republich-the-country-for-the-future-2019-2030.pdf
https://www.cdv.cz/en/novinky/testing-of-autonomous-vehicles-support-in-the-czech-republic
https://www.cdv.cz/en/novinky/testing-of-autonomous-vehicles-support-in-the-czech-republic
http://observatory.ilaw.cas.cz/index.php/about/
https://covid.gov.cz/en/
https://pubmed.ncbi.nlm.nih.gov/32412422/
https://covid.gov.cz/en/situations/register-vaccination/validation-applications-ctecka-and-tecka
https://www.mpo.cz/assets/cz/podnikani/male-a-stredni-podnikani/studie-a-strategicke-dokumenty/2021/3/Strategie-podpory-MSP-v-CR-pro-obdobi-2021-2027.pdf
https://nukib.cz/download/publikace/strategie_akcni_plany/narodni_strategie_kb_2020-2025_%20cr.pdf
https://ec.europa.eu/info/files/factsheet-czechias-recovery-and-resilience-plan_en
https://ec.europa.eu/commission/presscorner/detail/en/statement_21_3781
https://digital-strategy.ec.europa.eu/en/policies/desi-czech-republic
https://digital-strategy.ec.europa.eu/en/policies/desi-czech-republic
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systems, as well as setting up specialised competen-
cy centres to guide and advise in the process of public
sector digitalisation. Furthermore, the rolling out of 5G
infrastructure has led to improved data speeds. Togeth-
er, these changes will likely boost both the Government
and Data and Infrastructure pillars in future versions of
the Government Al Readiness Index.

According to the Digital Economy and Society Index
(which is not a component of the Government Al Read-
iness Index), the Czech Republic has the highest share
of enterprises in the EU that use Al. Similarly, according
to the World Robot Federation, Czechia is the world’s
15th largest market for industrial robotics. Hopefully,
projects such as the development of new Al excellence
centres will continue in the nation to boost talent and
knowledge production. Embedding greater human cap-

ital into the digital economy could make the Czech Re-
public rival the likes of Estonia as a regional Al leader.

In terms of the Czech Republic’s index scores, the
most notable area for potential improvement is the
Digital Capacity dimension, where it ranks 73rd out of
all countries. This is, in large part, a consequence of
a low ranking in the ICT use and government efficien-
cy dimension, which measures the perceived impact of
digital technology on the quality of public services.® We
hope to see the measures described above push this
score up in future years. Similarly, Czechs have an ap-
parently low level of trust in government websites: if the
planned investments listed above can resolve this, this
provides an instructive theory of change for countries in
similar positions.®

5 This ranking is taken from indicator 2.3.3 in the 2019 Network Readiness Index.

6 This is based on ranking 4.2.3, “Trust in government websites and apps” from the 2021 Inclusive Internet Index.

Eastern Europe



https://digital-strategy.ec.europa.eu/en/policies/desi-czech-republic
https://cms.law/en/int/expert-guides/cms-expert-guide-to-5g-regulation-and-law/czech-republic
https://digital-strategy.ec.europa.eu/en/policies/desi
https://ifr.org/ifr-press-releases/news/record-2.7-million-robots-work-in-factories-around-the-globe
https://ifr.org/ifr-press-releases/news/record-2.7-million-robots-work-in-factories-around-the-globe
https://networkreadinessindex.org/2019/wp-content/uploads/2020/03/The-Network-Readiness-Index-2019-New-version-March-2020-2.pdf
https://theinclusiveinternet.eiu.com/explore/countries/performance?year=2020
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By Algjandra Finotto, Sulamaan Rahim and
André Petheram with Fadi Salem as interviewee
and contributor

Summary

The MENA region is one of the most diverse in
the world in its Government Al Readiness scores.
In fact, it has the largest range of scores, with the
lowest being 17.93 out of 100 (Yemen) and the
highest being 71.60 (the United Arab Emirates).
Three countries in the region (the UAE, Israel and
Qatar) sit in the top 30 countries in the overall
index. The average score for countries in the
MENA region, meanwhile, was 49.68 out of 100,
just above the global average of 47.42.

Yet, Lebanon (94th overall), Algeria (99th) and
Irag (104th) have comparatively low rankings. In
large part this is due to the absence of strong
public sector institutions. For example, Irag and
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Lebanon respectively score 151st and 152nd
out of 160 in the Government Adaptability di-
mension, which includes a measure of a civil
service’s ability to respond to challenges posed
by social and technological changes. Yemen,
meanwhile, is the lowest-scoring country in the
overall index, reflecting the instability, war, and
famine that have devastated the country.

The top two countries in the region, the UAE (1st
out of 16 countries) and Israel (2nd) do well for
different reasons. The UAE ranks fairly consis-
tently in each of the three pillars that make up
the index (18th overall in the Government pillar;
22nd in Technology Sector; 20th in Data and In-
frastructure). Most notably, it has the third high-
est overall score in the Government promotion
of investment in emerging technologies indica-
tor; reflecting a perception in the country that the
Emirati government has made good efforts to
marshall investment in artificial intelligence.”

7 https://networkreadinessindex.org/wp-content/uploads/reports/nri_2021.pdf, see p.235.
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https://networkreadinessindex.org/wp-content/uploads/reports/nri_2021.pdf

39

Israel, meanwhile, scores strongly in the Tech-
nology Sector pillar, in which it ranks 8th among
all countries. In fact, it ranks first of all the coun-
tries in the index in two indicators within this pil-
lar. Firstly, Entrepreneurial culture, measuring the
perception of how willing companies in a given
country are to take risks in the pursuit of inno-
vation. Secondly, R&D spending, measuring the
amount a country spends on R&D per capita.
And Israel ranks second among all countries in
terms of its companies’ perceived willingness to
invest in developing new digital technologies (the
Company investment in emerging technologies
indicator®).

Taken together, this implies that Israel’s readi-
ness to incorporate Al into its public services is
dependent on the government tapping into the
dynamism of the private sector. The UAE gov-
ernment, meanwhile, is arguably more internally
proactive about directing and managing innova-
tion in Al

Key Developments

The most relevant developments in the region this
year took place in the Gulf, given that both Qatar
and Saudi Arabia unveiled their National Al Strat-
egies. Qatar’s National Artificial Intelligence Strat-
eqgy focuses on six main pillars: education, data
access, employment, business, research, and
ethics. Additionally, the strategy aligns with the
overarching Qatar National Vision 2030, which
identifies artificial intelligence as a central compo-
nent in the country’s transition from an oil-based
economy to a knowledge-based economy. Simi-
larly, Saudi Arabia released its National Data and
Artificial Intelligence Strategy, with six goals: to
be amongst the top 15 countries in the world in
the development and application of Al by 2030;
to train the ICT skills of its population; to partner
with international organisations and businesses;
to boost investments in data and Al; to foster a
business-friendly regulatory environment; and to
enable the creation of an ecosystem of data and
Al startups in the Kingdom by 2030.

COVID-19 has also affected the region this past
year, particularly driving changes in the sector of
education. Different countries in the region cre-
ated and developed e-learning platforms, such
as Darsak in Jordan or the National e-Learning
Center in Saudi Arabia. Such initiatives arguably
reflect these governments’ broader commit-
ments to digitising government services, with
potential future spillover effects on Al readiness.
Indeed, a focus on digitisation has increased the
need for improved broadband networks in coun-
tries across the region, resulting in investment in
the “bandwidth of Internet packages and speeds
for users without additional cost”. This will likely
affect the Internet Bandwidth and Telecommu-
nications Infrastructure indicators’ scores in the
future. The pandemic has also influenced the pri-
vate sector, as some businesses have seen this
as an opportunity to shift their business models,
adapting them to a more heavily digitised econo-
my and pushing for Al adoption.

Looking Ahead

The MENA region is diverse, making it difficult
to develop policy recommendations tailored to
its entirety. However, there are three things that
most MENA countries in the region can focus
on to establish the strong innovation ecosystem
and digital economy necessary for Al readiness:
government reform, human capital, and data
availability and representativeness.

Given that the majority of the countries in the
region have medium to low scores in the Gov-
ernment pillar (with a regional average of 49.63),
this is certainly a priority. Focusing on digitisa-
tion agendas or national Al strategies is a good
route to improvement, and Oman could become
the next country to do so. The Omani Ministry
of Transport, Communications and Information
Technology (MCTIT) is currently formulating an
action plan that envisions the adoption of Al to
drive the economic development of the country
as well as the development of ethical standards
to ensure the fair use of these technologies.

8 https://networkreadinessindex.org/wp-content/uploads/reports/nri_2021.pdf, see p.231.
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https://hukoomi.gov.qa/en/article/qatars-national-artificial-intelligence-strategy
https://hukoomi.gov.qa/en/article/qatars-national-artificial-intelligence-strategy
https://www.gco.gov.qa/en/about-qatar/national-vision2030/
https://oecd.ai/en/dashboards/policy-initiatives/http:%2F%2Faipo.oecd.org%2F2021-data-policyInitiatives-26934
https://oecd.ai/en/dashboards/policy-initiatives/http:%2F%2Faipo.oecd.org%2F2021-data-policyInitiatives-26934
https://networkreadinessindex.org/wp-content/uploads/reports/nri_2021.pdf
https://blogs.worldbank.org/arabvoices/digital-transformation-time-covid-19-case-mena
https://blogs.worldbank.org/arabvoices/jordans-education-response-covid-19-speed-support-and-sustainability
https://nelc.gov.sa/en
https://nelc.gov.sa/en
https://blogs.worldbank.org/arabvoices/digital-transformation-time-covid-19-case-mena
https://www.weforum.org/agenda/2021/02/what-lessons-are-middle-east-and-north-african-business-leaders-taking-from-covid-19/
https://www.omanobserver.om/article/1108794/business/economy/oman-to-unveil-strategy-for-ai-advanced-technologies
https://www.omanobserver.om/article/1108794/business/economy/oman-to-unveil-strategy-for-ai-advanced-technologies
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The second regional priority relates to our in-
dex’s Human Capital dimension, which has a
regional average of 41.09 out of 100. In par-
ticular, developing digital skills among the re-
gion’s people should be an important focus
area. The comparative youthfulness of the
region is an asset here, but realising this po-
tential is dependent on sustained and strate-
gic government investment in education and
jobs. However, in many countries education in-
vestment remains dependent on declining re-
source revenues or indeed is truncated entirely
by conflict and instability.

The third important focus area for the region
is that of data availability and data representa-
tiveness. Some countries — the UAE and Sau-
di Arabia, for example — have already realised
that enabling individuals, businesses, and gov-
ernments to have access to large amounts of
data is an crucial element of a flourishing digi-
tal economy and Al-based innovation. As such,
supporting open data is a priority within their
future planning. However, initiatives to promote
data sharing in the region (and to improve data
infrastructure more generally) may not be sus-
tainable due to possible changes in government,
new regulations, and regional instability. They will
depend on continued attention to properly sup-
port Al’'s development.

Middle East & North Africa


https://www.mei.edu/publications/technology-and-youth-drive-future-work-mena
https://www.brookings.edu/research/economic-diversification-in-the-gulf-time-to-redouble-efforts/
https://www.brookings.edu/research/economic-diversification-in-the-gulf-time-to-redouble-efforts/
https://u.ae/en/information-and-services/g2g-services/open-government-data
https://ai.sa/Brochure_NSDAI_Summit%20version_EN.pdf
https://ai.sa/Brochure_NSDAI_Summit%20version_EN.pdf
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In October 2021, Oman unveiled its Digital Economy
Programme. As part of this, the Sultanate is also in the
process of developing its very own National Al Strategy.
This strategy will revolve around the “four main pillars’ of:

i) enhancing the productivity of the economic diversifi-
cation of sectors via Al;

i) developing human capabilities in Al;

iii)y accelerating Al adoption by service sectors such as
Defence, Healthcare, and Education; and,

iv) governance of Al and [advanced technologies] to
ensure fair and ethical use of these technologies.

The development of such a strategy will mark a signifi-
cant positive step for Oman’s capabilities to adopt Al.
Currently, Oman ranks 52nd in the Government pillar.
This is below its overall ranking of 49th. However, within

the Government pillar, the country is notable for its in
the strengths in the Cybersecurity indicator (in which it
ranks 28th out of all countries in the index®), the Legal
framework’s adaptability to digital business models in-
dicator (where Oman ranks 16th overall), and the Gov-
ernment responsiveness to change indicator (in which it
is an especially strong 10th overall’®). The upcoming Al
strategy will complement these strengths and is likely
to significantly improve Oman'’s ranking in the Vision di-
mension and the Government pillar overall.

Following a trend in the region, Oman has room to grow
when it comes to improving the human capital it has to
implement Al effectively. Despite having a high propor-
tion of students enrolled in STEM subjects (Oman in fact
ranks 3rd overall in the Graduates in STEM indicator'’),
Oman ranks less favourably in indicators measuring the

9 See the Global Cybersecurity Index 2020 https://www.itu.int/dms_pub/itu-d/opb/str/D-STR-GCI.01-2021-PDF-E.pdf.
10 See the Global Competitiveness Report 2019 https://www3.weforum.org/docs/\WEE

TheGlobalCompetitivenessReport2019.pdf

11 See the Percentage of graduates from Science, Technology and Mathematics programmes in tertiary education, both

sexes (%) indicator here: http://data.uis.unesco.org/

Middle East & North Africa


https://timesofoman.com/article/108307-oman-launches-national-digital-economy-programme
https://timesofoman.com/article/108307-oman-launches-national-digital-economy-programme
https://www.omanobserver.om/article/1108794/business/economy/oman-to-unveil-strategy-for-ai-advanced-technologies
https://www.itu.int/dms_pub/itu-d/opb/str/D-STR-GCI.01-2021-PDF-E.pdf
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
http://data.uis.unesco.org/
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Number of Github commits in the country, the number
of Research papers in Al published nationally, and the
proportion of its employees working in Knowledge-in-
tensive employment.'? This demonstrates the need for
a much wider proliferation of Al and Al-adjacent knowl-
edge within the population. Policies which drive this kind
of diffuse Al understanding would be welcome in any
national Al strategy.

The size of Oman’s technology sector should also be an
area of focus. In particular, the country spends a com-
paratively small proportion of its GDP on computer soft-

ware,'® implying a small local pool of digital and Al tools
that might be adapted for use in public services, and
also a likely lack of exposure to Al programmes among
citizens (and civil servants).

We await the final release of Oman’s Al strategy to deter-
mine its full impact, and to consider the extent to which
the country might address these issues, but any Al
strategy should provide a clear point around which any
government can focus. It represents a positive step for
Oman — a country which is now a top 5 regional player.

12 See the Networked Readiness Index 2021 (https://networkreadinessindex.org/), the Scimago Journal & Country

Rank for Al (https://www.scimagojr.com/countryrank.php?category=1702&year=2020) and the Global Innovation

Index 2021 (https://www.globalinnovationindex.org/analysis-indicator).

13 See indicator 6.2.3 in the Global Innovation Index 2021, https://www.globalinnovationindex.org/analysis-indicator

Middle East & North Africa



https://networkreadinessindex.org/
https://www.scimagojr.com/countryrank.php?category=1702&year=2020
https://www.globalinnovationindex.org/analysis-indicator
https://www.globalinnovationindex.org/analysis-indicator
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By Horlane Mbayo with Abdijabar Mohamed
as interviewee and contributor

Summary

41 countries from the Sub-Saharan Africa region
are represented in this year’s Index. The region’s
average score is 31.61 out of 100, the lowest
globally with many countries at the lower end of
the ranking spectrum. Of particular note is the
average score for the Data & Infrastructure pillar.
At 39.36 out of 100 it is significantly lower than
any other region, which all score above 50. This
implies a lack of core infrastructure needed to
support and establish an Al ecosystem.

Mauritius, with a score of 52.71, places first re-
gionally and ranks 58th globally. It is not just the
regional leader, but also remains the only coun-
try in the region with a national Al strategy. Our
regional expert Abdijabar Mohamed pointed out
that the five highest-ranked African countries,
Mauritius, South Africa, Kenya, Ghana and Cabo
Verde, are some of the most developed econo-

Sub-Saharan Africa

mies in sub-Saharan Africa, so their ranking is
“not surprising”. Mohamed also suggested that
these countries have a stronger history of incor-
porating technology into their national econo-
mies, which naturally makes them better placed
to adopt Al technologies.

Abdijabar Mohamed also indicated that sub-Sa-
haran Africa might provide a unique method-
ological challenge. There is a paucity of official
government data alongside a lack of robust gov-
ernance structures and political conflict. Official
data and structures feature heavily in our analysis,
and so sub-Saharan Africa scores poorly. This,
however, does not mean that citizens, in spite of
any lack of structured government support, are
not developing their own initiatives to ensure they
are ready for Al. Political conflict, however, ham-
pers the capacity to collect adequate data and
generate strong roots for these kinds of initia-
tives. These methodological challenges present-
ed by sub-Saharan Africa mean it is important we
reflect some of the on-the-ground initiatives by
citizens in our regional analysis.



45

Key Developments

Many of the countries above have begun en-
acting measures and strategies to guide the
development and use of Al, Mohamed noted.
Mauritius has developed an official National Al
Strategy, which sets out a plan from 2018-2022
to guide progress in this area. Although South
Africa is yet to launch a national Al strategy, it
has established a Presidential Commission on
Fourth Industrial Revolution. This is thought to
be a prelude to an official national Al strategy,
Abdijabar Mohamed suggested. Kenya has de-
veloped an Al taskforce (consisting of 11 experts
from relevant government agencies, the private
sector, academia and other stakeholders) to pro-
vide a roadmap for how Al technologies can be
applied in the national context. These initiatives
can be seen to indicate a move towards more
structured governance around Al in the region.

It is not, however, just those countries that rank
in the top 5 regionally that have made recent
progress. In 2020, the Ethiopian Council of Min-
isters established an artificial intelligence (Al) re-
search and development centre. Our regional
expert indicated that it has also begun sharp-
ening its cyber defence capabilities (by training
young people to detect cyber threats through
its Information Network Security Agency) after a
spate of attacks. The Botswanan Vice President
is leading an initiative encouraging organisations
to set up research labs around the country and
gather Al talent.

A feature of sub-Saharan African countries in the
Index is that they scored lower than countries in
other regions in the Data and Infrastructure Pillar.
The COVID-19 pandemic has demonstrated the

Sub-Saharan Africa

necessity of collecting, storing, and marshalling
robust and representative data; the importance
of data infrastructure has thus never been clear-
er. In this vein, developments are being made
in the region. Rwanda has begun implementing
digital health practices; of particular note are, of
course, contact tracing apps which collect data
on the progression of the virus. This illustrates
an important facet of what it means for data to
be ‘representative’ — an important feature of the
Data & Infrastructure pillar. Most data collected
in sub-Saharan Africa comes from urban cen-
tres, according to our regional expert, with little
focus on rural areas. In the case of COVID-19,
this makes accurately tracking spread outside
of such areas difficult; more generally, though,
it also affects the demographic spread of data
samples — groups that populate urban centres
are not identical to those in rural ones.

Our regional expert Abdijabar Mohamed specu-
lated that youth engagement with Al infrastruc-
ture, despite a lack of structured government
support, has the potential to be an important driv-
er of progress in the region. Some examples of
such initiatives that have been developed in spite
of an unsympathetic political climate include:

e [Rise Hub in Somalia

e Simad University’s Institute of Innovation,
Tech, & Entrepreneurship (ITE Institute) in
Mogadishu, Somalia

e Cinolu

e Kivuhub

¢ |ngenious City



https://ncb.govmu.org/ncb/strategicplans/MauritiusAIStrategy2018.pdf
https://ncb.govmu.org/ncb/strategicplans/MauritiusAIStrategy2018.pdf
http://www.thepresidency.gov.za/press-statements/president-appoints-commission-fourth-industrial-revolution
http://www.thepresidency.gov.za/press-statements/president-appoints-commission-fourth-industrial-revolution
https://newbusinessethiopia.com/technology/ethiopia-inaugurates-its-first-artificial-intelligence-center/
https://newbusinessethiopia.com/technology/ethiopia-inaugurates-its-first-artificial-intelligence-center/
https://www.insa.gov.et/web/en
https://tsena.co.bw/news/artificial-intelligence-future-botswana
https://innovator.news/how-rwanda-is-shaping-the-global-rollout-of-everything-from-ai-health-bots-to-drones-2adb3a57de87
https://irisehub.so/
https://iite.simad.edu.so/
https://iite.simad.edu.so/
https://iite.simad.edu.so/
https://cinolu.org/
https://kivuhub.net/
https://ingeniouscity.com/
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Looking Ahead

The main priority for many sub-Saharan African
countries is narrowing the skills gap that exists;
without those with the skills to implement it, a
national Al strategy is impotent. Many countries
in the region suffer from a dearth of Al special-
ists; our regional expert noted that there were no
trained Al specialists in Ethiopia (except a few
from the diaspora). In a similar vein, Rwanda
has no more than 10 Al engineers, according to
the Minister of State for Information Communi-
cations Technology. The main priority for many
sub-Saharan African countries is thus to develop
talent and build capacity. Only then can strate-
gies be developed and implemented to guide Al
readiness and ethical considerations of Al.

Kenya has recognised this as a problem and
begun to implement solutions. The government
has decided to change its educational curricu-
lum to make it more technically oriented. They
have done this by integrating computer science
and Al training models at all levels of the edu-
cation system. More governments must follow
suit. They should “encourage initiatives in which
Al practitioners, academics, policymakers and
future talent can interact”, Abdijabar Mohamed
said. These can borrow from existing innovative
forms of “trans-continental collaboration” such
as Deep Learning Indaba, which is helping de-
velop communities of Al researchers in Africa,
and Zindi, a platform that challenges African
data scientists to solve the continent’s toughest
challenges. These initiatives are “gaining ground,
buoyed by the recent homecoming of several
globally-trained African experts in Al”, Mohamed
told us.

Mohamed also suggested that lowering barriers
to entry for tech companies within a country will
be vital to ensuring there are strong hubs of Al
excellence within the region. He gave the exam-
ple of Rwanda which he believes is positioned to
be a regional leader in the medium to long term
given the government-level wilingness to pro-
vide investment to help tech companies.

Sub-Saharan Africa


https://allafrica.com/stories/201911280695.html
https://allafrica.com/stories/201911280695.html
https://www.tuko.co.ke/402477-explainer-how-newly-adopted-competency-based-curriculum-change-kenyas-education-system.html
https://www.tuko.co.ke/402477-explainer-how-newly-adopted-competency-based-curriculum-change-kenyas-education-system.html
https://deeplearningindaba.com/2021/
https://zindi.africa/
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Mauritius is still the only country in Sub-Saharan Africa
to have launched a national Al strategy. This includes
an Al Council that advises the island nation’s govern-
ment on its Al ecosystem. Alongside this, Mauritius has
the Digital Government Transformation Strategy 2018—
2022, and the Digital Mauritius 2030 that are geared to-
wards supporting Mauritius as a regional leader in ICT
technologies and digital governance.

A major obstacle that exists in the region and impairs
Al readiness is the “skills gap” that exists, Abdijabar
Mohamed said. Mauritius, however, leads this area; our
expert suggested they are at the forefront regionally with
regards to nurturing potential Al talent. The country has

Sub-Saharan Africa

the Human Resources Development Council (HRDC),
which runs an Al skills development support programme
in the capital city of Port Louis. This programme intro-
duces students ranging “from pupils to industry execu-
tives” to the fundamentals of Al; it also helps students
at undergraduate and postgraduate levels with scholar-
ships for further, specialised training in Al.

Countries like South Africa and Kenya, which face talent
shortages, should take a similar path to Mauritius and
develop a human resource and development council,
or platforms to train young learners and industry execu-

tives on how to develop and use Al skills.


https://ncb.govmu.org/ncb/strategicplans/MauritiusAIStrategy2018.pdf
https://cib.govmu.org/Documents/Reports/Digital%20Government%20Strategy%202018-2022.pdf
https://cib.govmu.org/Documents/Reports/Digital%20Government%20Strategy%202018-2022.pdf
https://ncb.govmu.org/ncb/strategicplans/DigitalMauritius2030.pdf
https://www.hrdc.mu/
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South and Central Asia
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By Horlane Mbayo with Raj Shekhar
as interviewee and contributor

Summary

This year’s Government Al Readiness Index for
South and Central Asia covers 16 countries. In
2021, the average score for South and Central
Asia is 40.93, below the global average of 47.42.
In the region, countries typically scored highest
on the Data & Infrastructure pillar over the Gov-
ernment and Technology Sector pillars.

Both India and Turkey have recently passed the
critical first stage of developing and releasing a
national Al strategy, Raj Shekhar noted, defin-
ing their government’s vision and comprehen-
sive plan of action for Al adoption; unfortunately,
they remain the only countries in this region to
do so. This perhaps explains why they are re-
gional leaders who score significantly higher
than other countries; India, 50th in the global
rankings, and the only country from the region
in the top 50, continues to lead; Turkey follows

South and Central Asia
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closely behind with a difference of 0.7 points and
ranks just two positions lower globally. Kazakh-
stan and Azerbaijan have retained their status
as regional leaders, ranking third and fourth in
the region, and Armenia has made it to the top
5 this year, having improved in both Technology
and Data and Infrastructure pillars. Bhutan, Pa-
kistan, Bangladesh, Nepal, and Afghanistan, are
the five lowest ranking countries in the region.
Crises and political turmoil have restricted their
progress towards Al Readiness. From the crisis
unfolding in Afghanistan post-US withdrawal, to
the dissolution of the House of Representatives
by Nepalese Prime Minister K.P. Oli in 2020, the
political climate in the region does not foreground
questions of Al.

India has maintained its position as a regional
leader in Al. Our regional expert Raj Shekhar not-
ed its “clearly defined” Al strategy, government
and private-funded programs, and initiatives
targeting data, technology, and human capital
readiness for Al R&D. Turkey, too, shows prom-
ise in scaling up its Al readiness in the short and


https://indiaai.gov.in/research-reports/national-strategy-for-artificial-intelligence
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medium terms. The country recently published
its National Al Strategy with strategic priorities for
the period 2021-2025. It focuses on bolstering
the pillars of Al readiness, specifically in the areas
of human capital, data, and technical infrastruc-
ture, entrepreneurship and innovation.

Key Developments

South and Central Asia’s strongest performance
remains in the Data and Infrastructure pillar,
demonstrating existing capabilities to “expand
and diversify the base of digitally literate internet
users”, Shekhar suggested. However, the low
scores in the Technology Sector pillar across the
region present an opportunity to develop an in-
novation ecosystem, by focusing on strengthen-
ing startups and innovation strategies.

In the last two decades, Raj Shekhar said, there
has been a heavy emphasis in South and Central
Asian governments on e-governance as a driver
of the “efficient and transparent provisioning of
public services” in the service of development.
That said, the data and technology infrastruc-
ture needed for Al’s deployment demands “sig-
nificant government spending that may not be
aligned with the immediate socio-economic de-
velopmental priorities of many countries in the
region.”

But the Indian government appears to see it as
a priority, Shekhar emphasised. Working with
various trade associations and industry bodies,
they have launched an array of policies aimed
at improving their Al readiness. For example, the
FutureSkKills Prime initiative is a portal focused
on developing skills for emerging technologies,
including artificial intelligence, in response to a
perceived shortage in Al expertise. This is en-
hanced by public-private partnerships launching
“Centres of Excellence” to offer training courses
in Al and machine learning. Shekhar also noted
the Ministry of Electronics & Information Technol-
ogy’s “ongoing efforts to understand and plug
the gaps in India’s open government data sup-
ply chain” via “the systematic curation and open
sharing of Al-ready data to bolster domestic Al
R&D and enterprise.”

South and Central Asia

The COVID-19 pandemic has intensified the
digitisation of the Indian economy, creating what
Shekhar calls “an unprecedented surge in the
data footprint of Indian residents, poised to be
harnessed by Al developers.” Specific devel-
opments in Al during the pandemic include the
Centre of Al and Robotics, Defence Research
and Development Organisation’s developing an
Al application called ATMAN Al for COVID de-
tection using chest X-rays. The Government of
India, in partnership with Accenture and Micro-
soft, launched MyGov Saathi: an Al chatbot to
provide information about COVID-19.

Looking Ahead

Our regional expert Raj Shekhar said that the
Al readiness priorities of the South and Cen-
tral Asian region will be driven by its overall
socio-economic development status. This is
typically defined by its “primary reliance” on la-
bour as a factor of production to meet “essential
domestic needs and stay competitive in global
markets,” Shekhar suggested. The region also
faces deeper challenges in “critical” sectors like
energy, health, education, and finance than in
more developed countries. Shekhar stressed
that “the International Monetary Fund has pre-
dicted that Al-based business automation will
likely exacerbate these challenges by widen-
ing the economic gap between developing (la-
bour-intensive) and developed (capital-intensive)
economies.”

Given all of the above, it is imperative that coun-
tries take a more proactive stance towards
drawing up best-fit strategies to increase their
Al readiness. This would allow them to secure
some of the gains associated with the sector, in-
cluding the creation of jobs, the upskilling of tech
employees, and intellectual property gains. Raj
Shekhar noted that a potential avenue towards
boosting Al readiness could be for countries to
collaborate and build upon existing intra-region-
al partnerships. For example, India and Uzbeki-
stan signed a Memorandum of Cooperation in
which India provided credit to Uzbekistan to
support its IT infrastructure and digital connec-
tivity in 2020.



https://cbddo.gov.tr/SharedFolderServer/Genel/File/TR-UlusalYZStratejisi2021-2025.pdf
https://futureskillsprime.in/
https://www.biospectrumasia.com/news/45/18158/india-develops-ai-tool-to-detect-covid-19-in-chest-x-rays.html
https://www.accenture.com/mu-en/case-studies/technology/coronavirus-ai-virtual-agent-digitalindia-mygovsaathi
https://mea.gov.in/bilateral-documents.htm?dtl/33282/List_of_AgreementsMoUs_signed_coinciding_with_the_Virtual_Summit_between_Prime_Minister_Shri_Narendra_Modi_and_President_of_Uzbekistan_HE_Mr_Shavkat_M
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Also in India, the “long-pending resolution of reg-
ulatory uncertainty surrounding data protection”
will have positive consequences for establishing
ethical approaches to Al, Shekhar predicted.
This was slated to be examined in the Indian
parliament’s 2021 Winter Session, with the es-
tablishment of a Data Protection Authority a pos-
sible consequence.

Shekhar also suggested that increasing diversity
in terms of digitally literate citizens and Internet
users should be a priority for South and Central
Asia. Pakistan, for example, has low data repre-
sentativeness due to unequal access to devices
between men and women, which impacts the
capacity of Al to be beneficial. Addressing this
gap could help drive “myriad socio-economic
developmental opportunities” based on digital
goods and services, which, in turn, “would also
critically contribute to the region’s Al readiness.”

South and Central Asia


https://www.hindustantimes.com/india-news/winter-session-jpc-likely-to-table-report-personal-data-protection-bill-today-101640045769727.html
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Turkey ranks 2nd regionally, and 53rd globally. Its Na-
tional Artificial Intelligence Strategy 2021-2025 sets out
6 national priorities, as well as the aim to establish a Na-
tional Artificial Intelligence Strategy Steering Committee
which will inform further Al policymaking on all things Al.
The strategy’s 6 priorities are:

1. Training Al experts and increasing employment in
the sector;

2. Supporting research, entrepreneurship, and innovation;

3. Facilitating access to quality data and technical in-
frastructure;

4. Regulating to accelerate socioeconomic adaptation;

5. Strengthening international cooperation; and

6. Expediting structural and workforce transformation.

South and Central Asia

Turkey also hopes to increase Al’s contribution to GDP
to 5% and boost employment in the field of Al to 50,000
people, with specialists within central and local govern-
ment institutions reaching 1,000 people.

The 2023 Industry and Technology Strategy of the Turk-
ish Ministry of Industry and Technology further demon-
strates Turkey’s efforts to improve its Al readiness,
Shekhar said. This focuses on:

e fostering a digital ecosystem for Al;

e enhancing investment in Al Research & Develop-
ment, building Al talent;

e preparing domestic workforce for labour market
transition;

e creating an enabling policy environment for Al; and

e international cooperation for trustworthy Al.


https://cbddo.gov.tr/SharedFolderServer/Genel/File/TR-NationalAIStrategy2021-2025.pdf
https://cbddo.gov.tr/SharedFolderServer/Genel/File/TR-NationalAIStrategy2021-2025.pdf
http://gokce.av.tr/wp-content/uploads/2019/10/The-Fine-Print_Ekim_2019_Ing.pdf
http://gokce.av.tr/wp-content/uploads/2019/10/The-Fine-Print_Ekim_2019_Ing.pdf
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By Alejandra Finotto with Karthik Nachiappan
as interviewee and contributor

Summary

East Asia deserves special attention this year:
for the first time in our index, one quarter of the
countries in the top 20 are in East Asia: Singa-
pore (2nd), South Korea (10th), Japan (12th),
China (15th) and Taiwan (18th). Apart from Tai-
wan, all these countries score significantly above
the global average in both the Human Capital
and Infrastructure dimensions, pointing to the
region’s global success in Al research and its ad-
vanced computing power.

Singapore is this year’s protagonist, scoring 2nd
in the overall index and being the top scoring
country globally in the Government pillar (94.88).
This reflects the country’s Vision dimension score
(it has a National Al Strategy), its commitment to
addressing ethics in Al as shown in its Artificial
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ty dimension, which speaks to their commitment
to building high-quality digital services and gov-
ernmental support for new technologies. In fact,
the country ranks 1st in the world in the Govern-
ment promotion of investment in emerging tech-
nologies and ICT use of government efficiency
indicators. The country also scores highly in the
Data and Infrastructure pillar (with a score of
85.80 out of 100), which reflects, in part, Singa-
pore’s strong 5G infrastructure and high societal
adoption of mobile technologies in the country.

Key Developments

Indonesia and Vietnam have both released na-
tional Al strategies in the time since our 2020
index was compiled, meaning that they both
score the maximum in the Vision dimension this
year. Indonesia’s Al strategy focuses on health
services, bureaucratic reform, education and re-
search, food security, mobility, and smart cities.
Vietham'’s, meanwhile, sets out its ambitions to

Intelligence Governance Framework, and the
government’s strong score in the Digital Capaci-

East Asia

be amongst the top countries in the region for Al
research, development, and application.


https://www.smartnation.gov.sg/inititatives/artificial-intelligence
https://www.pdpc.gov.sg/-/media/files/pdpc/pdf-files/resource-for-organisation/ai/sgmodelaigovframework2.pdf
https://www.pdpc.gov.sg/-/media/files/pdpc/pdf-files/resource-for-organisation/ai/sgmodelaigovframework2.pdf
https://static1.squarespace.com/static/58b2e92c1e5b6c828058484e/t/5f7747f29ca3c20ecb598f7c/1601653137399/AI+Readiness+Report.pdf
https://static1.squarespace.com/static/58b2e92c1e5b6c828058484e/t/5f7747f29ca3c20ecb598f7c/1601653137399/AI+Readiness+Report.pdf
https://oecd.ai/en/dashboards/policy-initiatives/http:%2F%2Faipo.oecd.org%2F2021-data-policyInitiatives-26968
http://news.chinhphu.vn/Home/National-Strategy-On-RD-and-Application-of-Artificial-Intelligence/20213/43226.vgp
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However, several countries, such as Myanmar
(31.57), Cambodia (33.35), and Papua New
Guinea (34.75), score below the global average
in Government Al Readiness. Such countries
are disadvantaged by the absence of national Al
strategies, which affects their score in the Vision
dimension, as well as their smaller technology
sectors. In the latter case, these three countries
score below 20 out of 100 in the Size dimension
(within the Technology Sector pillar) compared
to the region’s leaders: China (61.42) and Singa-
pore (50.94).

According to our regional expert, Karthik Na-
chiappan, COVID-19’s impact has been critical
in accelerating the digitalisation of services and
data availability in the region, especially in the
healthcare sector. For instance, countries such
as Taiwan and Japan, which lead the Data Avail-
ability dimension in the region, established open
data portals making COVID-19 data available
for public use. There has also been a boom in
healthcare-related innovation ranging from tele-
health to remote patient analytics in countries
such as Indonesia, Malaysia, and the Philippines.
While it is hard to trace the effects of such de-
velopments on specific indicator scores in our
index, it is feasible that they will trickle through
to higher rankings in the private sector Innova-
tion Capacity and government Digital Capacity
dimensions in the future.

Other relevant developments in the region are fo-
cused in China. The country has released a new
data privacy law that has been modelled after the
European Union’s GDPR and imposes restric-
tions on data collection and transfer. Companies
in the region and globally will have to address
this. Additionally, this year, Chinese researchers
have produced more Al-related papers than any
other nation, with the country having 27.68% of
the global share of research papers in the field of
Al and becoming the global lead in our Research
in Al papers indicator, boosting its score in the
Human Capital dimension.

14 Interview with Karthik Nachiappan, November 26, 2021.
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Looking ahead

Karthik Nachiappan suggests the region’s prior-
ities in the near future should be: cybersecuri-
ty, stronger collaboration between governments
and the private sector, and the development of
stronger data governance models.

Across the region, many countries remain at immi-
nent threat of cyberattacks. This will likely demand
more investment in cybersecurity as government
services become increasingly digitalised and so-
cial and economic interactions come to rely heav-
ily on the consumption and generation of data.
Nachiappan suggests firms and governments
across the region will need to ensure they have
sufficient backup and recovery solutions. This will
ensure data is protected and fortify services and
operations against severe disruption. Over time,
one hopes that action here would increase coun-
tries’ scores in the Cybersecurity indicator.

Secondly, Nachiappan argues that more commu-
nication and collaboration between governments
and private companies is needed to help ease
regulatory constraints (as governments develop a
better understanding of companies’ needs) and
to increase R&D in the region. In turn, this has
the potential to affect the scores in the Technol-
ogy Sector pillar in the long-term. Furthermore,
Nachiappan suggests that establishing Al centres
within universities, with the support of tech com-
panies, and creating links between research cen-
tres and firms more broadly, will cultivate Al talent
in the region. Taiwan is a good example for other
countries in East Asia, scoring 70.49 out of 100
in Innovation Capacity and having established an
R&D framework based on co-innovation between
Taiwanese and international companies.

Finally, Nachiappan suggests that a likely barrier to
further regional development in Al readiness is the
existence of a “litany of data governance models.”
These restrict the flow of data between countries,
and impose “additional costs for data storage,
data processing, data transfer, and analysis.”'* In
turn, this makes it harder to develop and use Al-
based products and services where they depend
on accessing data from multiple jurisdictions.


https://covid19.mhlw.go.jp/en/
https://covid19.mhlw.go.jp/en/
https://research.hktdc.com/en/article/ODU1NDkyNDU0
https://techcrunch.com/2021/09/09/what-chinas-new-data-privacy-law-means-for-us-tech-firms/
https://techcrunch.com/2021/09/09/what-chinas-new-data-privacy-law-means-for-us-tech-firms/
https://hbr.org/2021/02/is-china-emerging-as-the-global-leader-in-ai
https://hbr.org/2021/02/is-china-emerging-as-the-global-leader-in-ai
https://hbr.org/2021/02/is-china-emerging-as-the-global-leader-in-ai
https://www.southeast-asia.kearney.com/web/southeast-asia/article?/a/cybersecurity-in-asean-an-urgent-call-to-action
https://www.southeast-asia.kearney.com/web/southeast-asia/article?/a/cybersecurity-in-asean-an-urgent-call-to-action
https://english.ey.gov.tw/News3/9E5540D592A5FECD/f2bdfd8a-4d81-4f19-896e-338585f0b6f7
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Singapore ranks first in the 2021 index’s Government
pillar, with a score of 94.8 out of 100. Their excellent
performance across the pillar’s dimensions (Vision, Gov-
ernance and Ethics, Digital Capacity, and Adaptability)
is arguably a consequence of the country’s ambitious
array of policies and initiatives that bolster its goal of
becoming a “Smart Nation”. These include the gov-
ernment’s Digital Government Blueprint, which has the
goal of digitising government services from end to end,
closely integrating them with the needs of citizens and
businesses. Furthermore, our regional expert Karthik
Nachiappan argues that “the fundamental reason” that
Singapore does well in most Al rankings is the strength
of the relationship between the government and the pri-
vate sector.

There’s a deep institutionalized link between regula-
tors and innovators, which other countries can em-
ulate. COVID-19 has made those ties relevant and
intimate.®

15 Interview with Karthik Nachiappan, November 26, 2021.
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Initiatives such as CODEX - a shared digital platform
between government agencies and private sectors to
develop better, faster and more cost-effective digital
services - exemplify this.

Outside the Government pillar, Singapore ranks 3rd in
the world in the Human Capital dimension (within the
Technology Sector pillar). Singapore has put in place
different initiatives to boost the digital skills of its citi-
zens, which have the potential to further improve its al-
ready high score. The government has also established
Al centres and laboratories such as the Centre of Ex-
cellence for ICT and Smart Systems to raise the ICT
capabilities and skills of public officers and government
leaders, aiming to train 20,000 public officials in data
science over the next five years. Moreover, the country
is also focusing on attracting international businesses.
Firms like Salesforce, Alibaba, Dyson, and DataRobot
have recently established research centers in Singapore;
it is likely that this will have the effect of nurturing a pool
of local Al talents, with further positive consequences
for Singapore’s Human Capital dimension scores.



https://www.smartnation.gov.sg/
https://www.tech.gov.sg/digital-government-blueprint/
https://www.smartnation.gov.sg/initiatives/strategic-national-projects/codex
https://together.smartnation.gov.sg/
https://www.smartnation.gov.sg/initiatives/digital-government-services/centex
https://www.smartnation.gov.sg/initiatives/digital-government-services/centex
https://www.tech.gov.sg/media/technews/6-things-you-need-to-know-about-the-digital-government-blueprint?utm_medium=recommender_3&utm_source=aHR0cHM6Ly93d3cudGVjaC5nb3Yuc2cvZGlnaXRhbC1nb3Zlcm5tZW50LWJsdWVwcmludC8=&utm_content=aHR0cHM6Ly93d3cudGVjaC5nb3Yuc2cvbWVkaWEvdGVjaG5ld3MvNi10aGluZ3MteW91LW5lZWQtdG8ta25vdy1hYm91dC10aGUtZGlnaXRhbC1nb3Zlcm5tZW50LWJsdWVwcmludA==
https://www.tech.gov.sg/media/technews/6-things-you-need-to-know-about-the-digital-government-blueprint?utm_medium=recommender_3&utm_source=aHR0cHM6Ly93d3cudGVjaC5nb3Yuc2cvZGlnaXRhbC1nb3Zlcm5tZW50LWJsdWVwcmludC8=&utm_content=aHR0cHM6Ly93d3cudGVjaC5nb3Yuc2cvbWVkaWEvdGVjaG5ld3MvNi10aGluZ3MteW91LW5lZWQtdG8ta25vdy1hYm91dC10aGUtZGlnaXRhbC1nb3Zlcm5tZW50LWJsdWVwcmludA==
https://einstein.ai/research/asia
https://www.ntu.edu.sg/alibaba-ntu-jri
https://www.ft.com/content/6a51c102-bf9c-11e6-81c2-f57d90f6741a
https://www.straitstimes.com/tech/us-based-ai-firm-data-robot-sets-up-research-centre-in-singapore-with-15-million-investment
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By Kate lida with Yaseen Ladak as interviewee
and contributor

Summary

The Pacific region, comprising the countries
of Australia, New Zealand, and Fiji, scored the
second highest globally this year at 63.89 out of
100, only falling behind North America. Australia
leads the region, ranking 14th in the world, fol-
lowed by New Zealand at 23rd. Fiji ranks lower,
coming in at 69th.

At 83.79, Australia scores highly in the Govern-
ment pillar, demonstrating their commitment to
becoming a global leader in Al. They released
multiple Al reports and strategies this year, in-
cluding an Al Action Plan in June. Australia first
launched their national Al strategy in 2018, allo-
cating AU$29.9 million over four years to improve
the country’s efforts in Al and machine learning
technologies. Though it does not impact Austra-

Pacific

47.42 World — -
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lia’s index score directly, the 2021 Al Action Plan
demonstrates a continuation and maturation
of the Australian Government’s commitment to
and investment in developing Al. New Zealand
scores lower in the Government pillar at 66.07,
in part because they are still in the process of
creating their national Al strategy. Both Australia
and New Zealand score strongly in the Data &
Infrastructure pillar, scoring above 85. Fiji’'s high-
est score among the three pillars is also in Data
& Infrastructure, at 61.94.

The Technology Sector pillar is the weakest
across all three countries. Australia and New
Zealand both score below 60, and Fiji scores
below 40. Regional expert Dr. Yaseen Ladak
suggested that this may be because, despite the
strength of universities in Australia and New Zea-
land, both countries face challenges in adapting
academic findings to spur innovation in the pub-
lic and private sectors.


https://www.industry.gov.au/sites/default/files/June%202021/document/australias-ai-action-plan.pdf
https://aiforum.org.nz/2021/04/29/introducing-aotearoas-proposed-ai-cornerstones/
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Key Developments

Australia and New Zealand both show a com-
mitment to improving digital inclusion, and they
score highly in the Data Representativeness di-
mension at 95.70 and 96.12, respectively. It is in-
teresting to note that both countries have started
work this year to improve mobile networks in un-
derserved areas: in Australia into the fire-prone
regions on the fringe of major cities; and in New
Zealand into rural areas to help relieve pressures
on network capacity. New Zealand has also allo-
cated NZ$5.7 million in their budget this year for
a programme to support 5G in indigenous Maori
communities. This could lead to improvements
in the future in the Telecommunications infra-
structure indicator for both countries.

Fiji scores 44.57 in the Government pillar, low-
er than Australia and New Zealand. This is in
part due to their lack of a national Al strategy.
It is interesting to note that this vear’s budget
emphasises strengthening Fiji's digital infrastruc-
ture, and provides incentives for private invest-
ment to improve cable and internet connectivity.
This might feed into improved scores in the In-
frastructure and Data Availability dimensions in
the future.

It is also interesting to note that Australia has
demonstrated this year its commitment to re-
sponsible Al. In May 2021, the Australian Human
Rights Commission released its Human Rights

Impact of COVID-19

Across the region, the pandemic has spurred a
desire to invest in technological innovation. Re-
gional expert Dr. Ladak expects “to see a very
significant role of Al in management of healthcare
as a result of the pandemic effects.” He said the
technology sector was particularly affected by
the pandemic because both Australia and New
Zealand have invested significantly in health tech
throughout the crisis. New Zealand’s 2021 bud-
get includes a NZ $170 million package to sup-
port digital transformation in the health sector. As
part of this plan, the government has promised
to strengthen Hira, New Zealand’s national health
information platform. Australia is also working to
improve and expand on its digital health services,
and has a plan in place to improve their nation-
al MyHealth Record online system with added
support for COVID-19 testing and vaccinations.
Australia has also allocated funding to improve
telehealth and other virtual healthcare initiatives.
Though we cannot yet track the impact of this
in any of the indicators, this investment could
feasibly impact indicators, such as Online ser-
vices, that relate to the effectiveness and quality
of public sector digital services.

Looking Ahead

In May 2021, representatives from government,
industry and academia met for the Aotearoa Al
Summit to begin work on New Zealand’s national

and_Technology Final Report which focused
heavily on Al ethics. It offered recommendations
for the protection of human rights in the creation
and use of Al, including calls for stronger com-
munity protections for Al technologies used in
policing, social security, and banking. The report
also called for the creation of an Al Safety Com-
missioner. It further proposed a moratorium on
Al used in facial recognition software and halt-
ing the use of ‘black box’ or opagque algorithmic
decision making. In February 2021, Australia’s
Department of Defence also published a report
which detailed a series of recommendations to
assist in the ethical use of Al in defence.

Pacific

Al strategy. New Zealand now scores 50 out of
100 in the National Al strategy indicator, reflecting
this preparatory government work. The summit
sought a coordinated approach for the adoption
and use of Al in New Zealand. Though the strat-
egy has not yet been published, the government
released its six cornerstones. They emphasise:

e auniquely New Zealand approach to Al based
on diversity and inclusion;

e human-centered, ethical and trustworthy Al;

e investment in the Al economy;

e developing a skilled workforce;

e using Al in collaboration with other nations to
confront global challenges; and,

e enabling the governance and infrastructural
foundations to create a strong core for the
development of Al.


https://www.zdnet.com/article/all-the-tech-within-the-2021-australian-budget/
https://www.zdnet.com/article/all-the-tech-within-the-2021-australian-budget/
https://www.zdnet.com/article/new-zealand-budget-dishes-out-millions-to-tech-initiatives-for-covid-19-bounce-back/
https://www.zdnet.com/article/new-zealand-budget-dishes-out-millions-to-tech-initiatives-for-covid-19-bounce-back/
https://www.trade.gov/country-commercial-guides/fiji-information-and-communication-technology
https://humanrights.gov.au/our-work/rights-and-freedoms/publications/human-rights-and-technology-final-report-2021
https://humanrights.gov.au/our-work/rights-and-freedoms/publications/human-rights-and-technology-final-report-2021
https://www.dst.defence.gov.au/sites/default/files/publications/documents/A%20Method%20for%20Ethical%20AI%20in%20Defence.pdf
https://www.treasury.govt.nz/publications/wellbeing-budget/wellbeing-budget-2021-securing-our-recovery-html#:~:text=Wellbeing%20Budget%202021%3A%20Securing%20our%20recovery%20highlights&text=tackling%20inequality%20and%20child%20poverty,meet%20their%20basic%20material%20needs.
https://www.treasury.govt.nz/publications/wellbeing-budget/wellbeing-budget-2021-securing-our-recovery-html#:~:text=Wellbeing%20Budget%202021%3A%20Securing%20our%20recovery%20highlights&text=tackling%20inequality%20and%20child%20poverty,meet%20their%20basic%20material%20needs.
https://www.itpro.co.uk/business-strategy/careers-training/359607/new-zealand-invests-millions-technology-led-recovery-covid
https://www.pm.gov.au/media/modern-digital-economy-secure-australias-future
https://aotearoaai.nz/
https://aotearoaai.nz/
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In June 2021, Australia launched their Al Action Plan. It
is a clear example of the government’s commitment to
investing in Al. The action plan focused on four key goals:

® developing and using Al in businesses;

e growing the country’s expertise in Al;

e using Al to solve national challenges; and

e prioritising the use of Al responsibly and ethically.

Australia allocated AU$124.1 million to bring the plan to
fruition. Australia currently scores 51.41 in the Govern-
ment promotion of investment in emerging technologies
indicator.'® Australia’s investment in Al this year may help
to improve perception of their investment in this area, and
consequently their score in this indicator in the future.

Australia is clearly prioritising the growth and develop-
ment of a skilled and experienced Al workforce. Australia
struggles in the Human Capital dimension, and seems
to be working to address this relative weakness. At
43.07, Australia scores surprisingly low in the Graduates
in STEM indicator. This score is 10 to 20 points below

those of the comparable highly developed democracies
New Zealand, Canada, and the UK. This year, Australia
allocated AU$53.8 million over four years for the cre-
ation of a National Artificial Intelligence Centre, and also
plans to launch several Al and Digital Capability centres.
The Next Generation Al Graduates program will receive
AU$24.7 million over six years and further funds went
specifically to programs to support women in STEM.

The government also allocated AU $33.7 million over
four years to support Australian businesses to partner
with the government. In these partnerships, government
and businesses will develop pilot projects to use Al to
solve national challenges. The budget further provides
AU$12 million over five years to co-fund 36 competitive
grants for businesses proposing Al-based solutions for
local or regional challenges. Australia scores 65.76 in
the Company investment in emerging technologies indi-
cator, and Australia has shown this year that it is incen-
tivising the adoption and use of Al in the private sector.
Based on these incentives, this score may potentially
increase in the future.

16 This indicator is based on the results of the World Economic Forum'’s Executive Opinion Survey 2018-19. See
https://networkreadinessindex.org/wp-content/uploads/reports/nri_2021.pdf p.235.
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https://www.industry.gov.au/sites/default/files/June%202021/document/australias-ai-action-plan.pdf
https://networkreadinessindex.org/wp-content/uploads/reports/nri_2021.pdf
https://www.zdnet.com/article/all-the-tech-within-the-2021-australian-budget/
https://www.pmc.gov.au/news-centre/office-women/wldp-support-for-women-in-stem
https://digitaleconomy.pmc.gov.au/fact-sheets/artificial-intelligence
https://digitaleconomy.pmc.gov.au/fact-sheets/artificial-intelligence
https://digitaleconomy.pmc.gov.au/fact-sheets/artificial-intelligence
https://digitaleconomy.pmc.gov.au/fact-sheets/artificial-intelligence
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Global

Ranking

Glot.>a.l Country Overall Government Technology Data and
Position Score Sector Infrastructure
1 oted Stes ol gg16 88.46 83.31 92.71

2 Singapore 82.46 94.88 66.69 85.80

3 United Kingdom  81.25 85.69 67.26 90.81

4 Finland 79.23 88.45 63.85 85.40

5 Netherlands 78.51 80.42 66.17 88.92

6 Sweden 78.16 80.76 67.37 86.36

7 Canada 77.73 84.36 63.75 85.08

8 Germany 77.26 78.04 67.68 86.07

9 Denmark 76.96 83.50 63.24 84.14

10 Republic of Korea 76.55 85.27 58.49 85.89

11 France 76.41 82.10 60.61 86.53
12 Japan 76.18 81.90 59.31 87.32

13 Norway 76.14 84.24 59.25 84.91

14 Australia 75.41 83.79 57.07 85.37

15 China 74.42 83.79 61.33 78.15

16 Luxembourg 73.37 82.67 50.66 86.80

17 Ireland 72.80 74.70 61.11 82.59
18 Taiwan 71.98 77.59 59.42 78.92
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Glol?a_ll Country Overall Government Technology Data and
Position Score Sector Infrastructure
19 e freb 7160  79.41 53.33 82.05
20 Israel 70.01 64.64 ©65.87 79.52
21 Estonia 69.18 77.65 49.46 80.45
22 Switzerland 68.56 52.30 67.60 85.79
23 New Zealand 68.08 66.07 53.16 85.02
24 Austria 68.07 63.09 58.54 82.59
25 Spain 67.68 71.87 49.84 81.32
26 Qatar 67.18 79.56 43.02 78.96
27 [taly 67.07 72.75 48.19 80.28
28 Belgium 66.16 59.07 58.54 80.89
29 Czech Republic 65.95 ©68.98 50.56 78.32
30 Lithuania 65.19 72.79 44.27 78.50
31 Slovenia 65.05 70.10 45.48 79.58
32 Malta 64.85 83.62 41.52 69.41
33 Portugal 64.31 74.64 50.42 67.87
34 Saudi Arabia 63.42 67.23 4514 77.89
35 Poland 62.50 67.27 42.82 77.42
36 Malaysia 62.46 68.37 52.67 66.34
37 Latvia 62.27 68.74 41.45 76.60
38 nussen 6193 67.44 46.46 71.90
39 Slovakia 61.62 67.59 41.39 75.89
40 Brazil 60.64 65.04 42.70 74.16
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Global Country Overall Government Technology Data and

Position Score Sector Infrastructure
41 Chile 60.42 69.99 4214 69.13
42 Bulgaria 60.07 67.03 39.19 73.97
43 Hungary 59.72 68.09 41.65 69.40
44 Cyprus 59.71 69.46 37.99 71.70
45 Colombia 58.91 73.03 34.66 ©9.04
46 Iceland 58.53 49.97 50.73 74.87
47 Indonesia 58.14 73.05 40.96 ©0.40
48 Uruguay 57.93 69.48 31.63 72.67
49 Oman 57.26 63.01 34.99 73.77
50 Greece 56.22 52.54 43.34 72.79
51 India 56.11 73.26 48.04 47.02
52 Serbia 55.98 68.15 36.35 63.42
53 Turkey 55.49 71.41 39.05 55.99
54 Argentina 54.36 64.86 33.62 64.59
55 Bahrain 53.54 51.46 31.54 77.62
56 Romania 53.22 52.09 37.50 70.09
57 Brunel 5293 41.05 43.50 74.23
Darussalam
58 Mauritius 52.71 68.52 33.82 55.80
59 Thailand 52.63 45.45 41.22 71.21
60 Mexico 52.62 54.70 40.22 62.94
61 Croatia 52.30 48.70 36.48 71.71
62 Viet Nam 51.82 70.81 32.78 51.87
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Glol?a_ll Country Overall Government Technology Data and
Position Score Sector Infrastructure
63 Kuwait 50.97 46.53 34.37 71.99
64 Ukraine 50.58 52.36 38.19 ©61.19
65 Egypt 49.75 62.72 35.17 51.37
66 Kazakhstan 48.43 48.80 32.38 ©64.10
67 Azerbaijan 48.26 50.60 33.86 60.34
68 South Africa 48.24 40.92 39.14 ©64.66
69 Fiji 48.17 44.57 37.99 61.94
70 Seychelles 47.48 41.28 33.82 67.33
71 Philippines 47.20 41.97 37.20 62.44
72 Iran 46.23 36.42 35.20 67.06
73 Belarus 46.20 39.89 34.30 ©64.40
74 Costa Rica 46.19 40.64 34.57 63.36
75 Montenegro 46.10 40.71 34.61 62.96
76 Armenia 45.93 43.10 31.14 63.53
77 Tunisia 45.71 50.22 36.31 50.61
78 Kenya 45.54 57.15 28.75 50.72
79 Georgia 45.41 44,20 29.22 62.83
80 Jordan 44.38 38.26 38.31 56.56
81 North Macedonia  43.73 40.79 31.08 59.31
82 Panama 42.98 38.25 29.97 60.73
83 Albania 42.90 41.47 28.54 58.69
84 Morocco 42.38 4213 31.74 53.27
85 Barbados 42.20 35.39 31.06 60.14

64 Government Al Readiness Index 2021



Glol?a_ll Country Overall Government Technology Data and
Position Score Sector Infrastructure
86 Lol of 171 40.03 29.80 55.29
87 Jamaica 41.50 36.76 31.68 56.06
88 Sri Lanka 41.12 34.84 32.54 55.97
89 ggggi“cca” 1089 4125 24.57 56.84
90 Egﬁgg and 4078 34.63 28.78 58.92
91 Peru 40.56 38.24 29.52 53.90
92 Ghana 40.19 41.78 24.75 54.05
93 Uzbekistan 40.13 37.95 31.32 51.13
94 Lebanon 39.67 38.23 33.47 47.30
95 Ecuador 39.19 35.42 26.12 56.03
96 Bosnia and 3867  81.05 27.10 57.87
Herzegovina

97 Suriname 38.58 24.97 26.62 64.16
98 Tajikistan 38.49 35.85 26.29 53.31
99 Algeria 37.92 32.96 29.57 51.24
100 Kyrgyzstan 37.61 35.16 23.62 54.04
101 Maldives 37.47 29.59 16.08 66.73
102 Paraguay 37.35 35.32 22.45 54.27
103 Mongolia 37.20 33.45 27.24 50.90
104 Iraq 36.93 25.51 31.27 54.02
105 Cote D'lvoire 36.71 38.73 22.29 49.10
106 Saint Lucia 36.61 28.22 27.53 54.08
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107 Gabon 36.51 32.40 26.50 50.62
108 Senegal 36.34 39.47 28.31 41.23
109 Botswana 36.33 36.27 28.18 44.53
110 Bangladesh 36.10 40.21 25.10 42.99
111 Cabo Verde 36.07 36.46 23.35 48.40
112 Rwanda 35.16 44.44 27.03 34.01
113 Nigeria 35.15 35.53 26.32 43.61
Lao People's
114 Democratic 34.93 29.22 24.69 50.88
Republic
115 Honduras 34.91 30.65 25.58 48.51
116 ropua Now 3475  35.50 27.83 40.93
117 Pakistan 34.03 39.58 35.00 27.50
118 Bhutan 34.02 36.52 26.15 39.40
119 Cambodia 33.35 32.66 22.53 44.87
120 Namibia 33.14 30.49 22.97 45.95
121 red el gp60 39.90 22.99 35.18
122 Togo 32.68 32.67 20.71 44.65
123 El Salvador 32.41 26.16 23.69 47.39
124 Belize 32.28 27.97 22.57 46.29
125 Guatemala 32.25 24.30 23.28 49.18
126 Burkina Faso 32.24 35.71 21.31 39.71
127 Nepal 31.92 33.28 24.47 38.03
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128 Cameroon 31.88 34.58 23.77 37.30
129 Uganda 31.76 35.97 22.20 37.11
130 Bolivia 31.62 23.50 21.49 49.87
131 Nicaragua 31.57 30.41 22.45 41.86
132 Myanmar 31.57 24.80 27.54 42.36
133 Zambia 31.21 35.08 21.93 36.63
134 Venezuela 30.54 18.77 22.44 50.40
135 Gambia 30.45 28.73 20.29 42.34
136 Congo 30.42 30.49 20.97 39.80
137 Cuba 30.38 20.75 29.67 40.71
138 Mali 30.14 31.81 22.00 36.61
139 Lesotho 29.84 23.26 20.78 45.49
140 Eswatini 29.76 28.59 21.53 39.16
141 Mauritania 29.62 25.74 21.54 41.59
142 Madagascar 29.53 31.16 20.44 36.99
143 Sierra Leone 29.39 32.59 19.65 35.93
144 Zimbabwe 29.15 26.45 22.28 38.71
145 Benin 28.73 34.76 21.61 29.82
146 Liberia 28.14 31.72 19.72 32.97
147 Ethiopia 27.95 34.65 20.57 28.62
148 Niger 27.81 33.31 20.09 30.03
149 Guinea 27.55 27.78 22.22 32.65
150 Mozambique 26.23 32.28 17.60 28.83
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151 Sudan 25.91 24.83 21.62 31.29

152 Haiti 25.14 24.24 14.67 36.49

153 Malawi 24.85 28.57 18.43 27.55

154 Afghanistan 24.38 25.67 9.23 38.23

155 Chad 24.00 27.58 14.41 30.02

156 Burundi 23.72 28.40 19.06 23.70
Democratic

157 Republic of the 23.32 27.46 16.72 25.79
Congo

158 Angola 22.87 27.30 13.86 27.44

159 Central African oy 75 4501 19.21 27.08
Republic

160 Yemen 17.93 15.85 17.91 20.03
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Annex Il: Methodology
Government Al

Summary

As in 2020, the Government Al Readiness Index
starts from the exam question: How ready is
a given government to implement Al in the
delivery of public services to their citizens?

To answer this question, we have developed
three hypotheses about government Al readi-
ness, which correspond to the three pillars in
our framework: Government; Technology Sec-
tor; and Data and Infrastructure.

The Government pillar

A government should have a strategic vision for
how it develops and manages Al, supported by
appropriate regulation and attention to ethical
problems (governance & ethics). Moreover, it
needs to have strong internal digital capacity,
including the skills and practices that support its
adaptability in the face of new technologies.

The pillar

A government depends on a good supply of Al
tools from the country’s technology sector, which
needs to be competitive and dynamic (size). The
sector should have high innovation capacity,
underpinned by a business environment that
supports entrepreneurship and a good flow of
R&D spending. The skills and education of the
people working in this sector are also crucial
(human capital).

Government Al Readiness Index 2021
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The Data and Infrastructure pillar

Al tools need lots of high-quality data (data
availability) which, to avoid bias and error,
should also be representative of the citizens in a
given country (data representativeness). Final-
ly, this data’s potential cannot be realised without
the infrastructure necessary to power Al tools
and deliver them to citizens.

Thus, the 2021 index measures 10 dimensions
across these three pillars, as summarised by the
diagram below.

Data Size

Representativeness

o /,7/70 g
@\@\9\\ oy, Y ‘:IG
0,53,‘3 % ao/’y A@
E) (¢
%O 9
%, .g‘o
3 O
<&



Dimensions and indicators

The table below summarises the dimensions and indicators used in the 2021 index.'”

Government pillar

Dimension Description Indicator Source
Does the government Desk research (e.g. OECD Al
Vision have a vision for National Al strategy (Y/N) Policy Observatory, Future of
implementing Al? Life Institute)

Data protection and privacy UN data protection and

legislation privacy legislation worldwide.
Are there the right Cybersecurity Global Cybersecurity Index
regulations and ethical
Governance frameworks in plaCe to Nati | ethi £ K Desk researoh (eg Al Ethics
and Ethics implement Al in a way ational ethics Tramewor
that builds trust and (Y/N)*® (Lgit:nTQo;;:f % SHEORED
legitimacy?

Legal framework’s
adaptability to digital Global Competitiveness Index
business models

Government promotion of

. . . Networked Readiness Index
investment in emerging

2021
technologies 0
, - ICT use and government Networked Readiness Index
. What is the existing _
Digital . N efficiency 2019
c . digital capacity within
apacity government?
Online services UN e-Government Survey

Trust in Government

. EIU Inclusive Internet Index
websites and apps

Effectiveness of government  \World Bank

Can the government
9 Government’s

Adaptability change and innovate . Global Competitiveness Index
. responsiveness to change
effectively?

E-procurement capacity Govtech Maturity Index

17 Collected pillar, dimension and indicator scores can also be found here.
18 Frameworks were counted where they were issued by a government or government agency (as opposed to an
intergovernmental organisation, NGO or private company).
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https://oecd.ai/en/
https://oecd.ai/en/
https://futureoflife.org/national-international-ai-strategies/
https://futureoflife.org/national-international-ai-strategies/
https://unctad.org/page/data-protection-and-privacy-legislation-worldwide
https://unctad.org/page/data-protection-and-privacy-legislation-worldwide
https://www.itu.int/dms_pub/itu-d/opb/str/D-STR-GCI.01-2018-PDF-E.pdf
https://aiethicslab.com/big-picture/
https://aiethicslab.com/big-picture/
https://stip.oecd.org/stip/interactive-dashboards/themes/TH89
https://stip.oecd.org/stip/interactive-dashboards/themes/TH89
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://networkreadinessindex.org/
https://networkreadinessindex.org/
https://networkreadinessindex.org/2019/
https://networkreadinessindex.org/2019/
https://publicadministration.un.org/Portals/1/Images/E-Government%20Survey%202018_FINAL%20for%20web.pdf
https://theinclusiveinternet.eiu.com/
https://govdata360.worldbank.org/indicators/h580f9aa5?country=CHN&indicator=388&viz=line_chart&years=1996,2017
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://openknowledge.worldbank.org/handle/10986/36233
https://docs.google.com/spreadsheets/d/10sTd1G_1mrXcDnlWr0xX2eYoRUx4r1z150GZCKoFTvg/edit#gid=1376569912

Technology Sector pillar

Dimension Description Indicator Source

Number of Al unicorns CB Insights

Number of non-Al CB Insights
technology unicorns ~E-NSIGNIS

Market value of public
How large is the technology companies
technology sector that

Forbes Global 2000

Size will supply governments Value of trade in ICT
with Al technologies? services (per capita)
Value of.trade in ICT goods UNGTAD
(per capita) -
Compflter software Global Innovation Index
spending
Entrepreneurial culture Global Competitiveness Index
Business administrative "
Does the technology requirements Global Competitiveness Index
Innovation sector have the right qul
Capacity conditions to support R&D spending UNESCO
innovation?
Company investment in Networked Readiness Index
emerging technologies 2021
Graduates in STEM UNESCO
Quality of engme?rmg QS Engineering & Technology
and technology higher rankinas
education fankings
Are there the right skills Digital skills Global Competitiveness Index
Human in the population to
Capital support the technology . . Networked Readiness Index
sector? Github commits

2021

Knowledge-intensive

Global Innovation Index
employment

::e::earch papers published Seimaco
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https://www.cbinsights.com/research-unicorn-companies
https://www.cbinsights.com/research-unicorn-companies
https://www.forbes.com/global2000/list/#tab:overall
https://unctadstat.unctad.org/EN/
https://unctadstat.unctad.org/EN/
https://www.globalinnovationindex.org/analysis-indicator
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
http://data.uis.unesco.org/
https://networkreadinessindex.org/
https://networkreadinessindex.org/
http://data.uis.unesco.org/
https://www.topuniversities.com/university-rankings/university-subject-rankings/2020/engineering-technology
https://www.topuniversities.com/university-rankings/university-subject-rankings/2020/engineering-technology
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://networkreadinessindex.org/
https://networkreadinessindex.org/
https://www.globalinnovationindex.org/analysis-indicator
https://www.scimagojr.com/countryrank.php?category=1702&year=2020
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Data and Infrastructure pillar

Dimension

Infrastructure

Data
Availability

Data Repre-
sentativeness

Description

Does the country have
a good technological
infrastructure to support
Al technologies?

Is there good availability
of data that could be
used to train Al models?

Is the data available
likely to be
representative of the
population as a whole?

Indicator

Telecommunications
infrastructure

5G infrastructure
Number of supercomputers
Internet bandwidth

Adoption of emerging
technologies

Open government data
Open data policies
Statistical capacity

Mobile-cellular telephone
subscriptions

Households with Internet
access at home

Gender gap in Internet
access

Gender gap in mobile
access

Cost of internet-enabled
device relative to GDP per
capita

Socioeconomic gap in
Internet usage

Source

UN e-Government Survey

VIAVI Solutions

Top500

Ty

Networked Readiness Index

2021

Open Data Barometer

EIU Inclusive Internet Index

World Bank

Ty

Ty

EIU Inclusive Internet Index

EIU Inclusive Internet Index

GSMA Mobile Connectivity
Index

Global Findex Database
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https://publicadministration.un.org/Portals/1/Images/E-Government%20Survey%202018_FINAL%20for%20web.pdf
https://www.viavisolutions.com/en-us/literature/state-5g-deployments-2020-poster-chart-en.pdf
https://www.top500.org/lists/top500/2021/06/
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://networkreadinessindex.org/
https://networkreadinessindex.org/
https://opendatabarometer.org/?_year=2017&indicator=ODB
https://theinclusiveinternet.eiu.com/
http://datatopics.worldbank.org/statisticalcapacity/
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://theinclusiveinternet.eiu.com/
https://theinclusiveinternet.eiu.com/
https://www.mobileconnectivityindex.com/#year=2019&dataSet=indexScore
https://www.mobileconnectivityindex.com/#year=2019&dataSet=indexScore
https://globalfindex.worldbank.org/
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Missing Values

Only countries with values for more than 50%
of indicators are included in the final index.

Peer Group Mean Imputation

For the majority of indicators with some data
missing, we imputed the value of the peer group
mean for each country (where peer group is their
geographical region plus their World Bank in-
come group).

For 2 countries, imputation of peer group means
was not possible as they were the only country in
their peer group. These countries were:

e Yemen
e Maldives

For these countries, no imputation was attempt-
ed where values were missing.

Linear Regression Estimation

The indicator Statistical capacity uses data from
the World Bank that only covers developing na-
tions. Consequently, for higher income coun-
tries, using peer group mean imputation was not
an option. Therefore, to impute values for this
indicator, we used a multiple regression model.
The dependent variables were the values for the
indicators Online Services and Effectiveness of
government. The R? for this model was 0.4851.
The p-values are given below.

Online service 2.4226 x 10°
Effectiveness of 19704 x 10°
government
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Calculating Scores

Normalisation
All scores were normalised to be between 0 and
100. The formula for normalisation was as follows:

X=X

min

X

max

xmin

For all indicators except Effectiveness of govern-
ment (where X,,;, = -2.5), the value of X,,;, was
set to 0.X,,,, was either the maximum possible
value (in the case of data from other indices e.g.
the Global Competitiveness Index), or the max-
imum observed value. The one exception was
for the Mobile-cellular telephone subscriptions
where we set the maximum value to 130 (i.e.
above 130 subscriptions per 100 mobile-cellular
telephones are sufficiently widespread to warrant
a score of 100, and values any higher would not
represent a significant improvement).

Treatment of Skewed Indicators

12 indicators were identified as skewed (either
(a) absolute skewness > 2.0 and kurtosis > 3.5
or (b) kurtosis > 10). These were:

e Data protection and privacy legislation
e National Ethics framework

e E-procurement capacity

e Number of Al unicorns

e Number of non-Al technology unicorns
e Market value of tech public

e Value of ICT goods trade

e Value of ICT services trade

e R&D spending

e Supercomputers

e Research papers

e [nternet bandwidth
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As Data protection and privacy legislation, Na-
tional ethics framework and E-procurement ca-
pacity are discrete indicators, these were left
untreated.

The indicators Number of Al unicorns, Num-
ber of non-Al technology unicorns and Market
value of public technology companies all have
large numbers of countries scoring O for having
no technology unicorns or no public technology
companies featured in the Forbes Global 2000.
We were therefore willing to tolerate a higher de-
gree of skewness in these indicators. However,
looking purely at the countries with a value of >
0 in these indicators, kurtosis was still > 10, so
we still felt the need to treat them in some way.

The five skewed indicators were treated using the
logarithmic transformation For indicators other
than Number of Al unicorns, Number of non-
Al technology unicorns, Market value of public
technology companies, and Supercomputers
this brought skewness and kurtosis down to
acceptable levels. For the other two indicators,
skewness and kurtosis in the subset of countries
with values > 0 was brought down to acceptable
levels, even if skewness and kurtosis were still
higher in the indicator overall.

Following the logarithmic transformation, the in-
dicators were normalised as above.

Government Al Readiness Index 2021

Total Score

To calculate the total score, we took the arithme-
tic mean of the indicators within each dimension.
Then we took the arithmetic mean of each pillar.
The final score is the arithmetic mean of the three
pillars. All indicators, dimensions and pillars were
weighted equally.

For any methodological or data-related ques-
tions, please feel free to contact info@oxfordin-

sights.com.


mailto:info@oxfordinsights.com
mailto:info@oxfordinsights.com
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