The Future of Knowledge:
A Foresight Report 2019

fproll poidog bl J s dul o
MGHAMMED Bik BEASHID AL MAKTOLM
KNOWLEDGRE FOUNDATION

| 1EPEA UNDFAPD Aok Futens Krosdedge TET Englahpd | 1UARE 558 P



TP VMK v e eeesadone 1D Tralchessl T L Py LY i+



il o i Pl bl sanos sl s
WEHARMMED BIW BASHID AL MAKTOUW
EROWLEDGE *ODUNDIATION

Ennrmasr e Sz
Fépkrm v

This report has been produced through a partnership between Mohammed Bin
Rashid Al Maktoum Knowledge Foundation (MBRF) and United Nations
Development Programma/Regional Bureau for Arab States (UNDP/RBAS)

Printed at Al Ghurair Printing and Publishing, Dubai - United Arab Emirates
on Chiorine — Fraa papear and using plant-based ink manulactured accaording to
environmentally-friendly fechnologies

Cover Design: PwC
Leyout and Production: Pwl

Printed In Dubal - United Arab Emirates

The analyses and results presented In this publication do not necessarlly reflect the
viaws of Mohammed Bin Rashid Al Maktoum Knowledge Foundation or Linited Nations
Cevelopment Programmee, its Execulve Board Mambers or Linited Nations Membaear
States. The raport is an indapendent publication, produced by & team of prominent
consultants and axperts,

18781 _UNDFRAFTD Boo Fubars Krawdedqs TET [nglahpr § IRFIRE 5l P



TP VMK - e ek eessadone 1D Tralchessl L Py LY i+



FOREWORD
Mohammed Bin Rashid Al Maktoum Knowledge Foundation

To say "Enowiodge Is Power' (& an understatoment. Knowledoe truly |e evenahing. Ary saclety that longe fora
batier fulune, for & prospancis seomomy, for sustainable development, neads first to examine its situation, kearm
Its etrangths and weaknesses, and explors s opilons and coporiungles. This ks a fact, and a fact that makes
knowiedpe essential —and even Imperative — for communities to grow and move confidently into the future.

A trug leader does not derive powar from his posltion, but from Res etrics, frem people's love for hifm, and from
hiz knowladge,” sald His Highnass Shelkh Mchammed bin Rashid Al Makioum, Vice Presidant and Prima Minls-
ter of the LIAE, Ruler of Dubal. Qur lkeaders have always pricritised knowledge as a prerequisite for themsaeives
botoreworking to promata It amongst thelr people, and even astablizh tas a core raticral value and way of T,

Ag the foundation bearing HH.'s nama, and dedicaied o the production, dissemination, and lecalisation of
knpwledge inthe LIAE, wa, al the Moharmaned bin Rashid Al Makioum Knowledge Foundation, have lofiowed In
hig footsteps and ambraced the pursuit of knowledge ae a primary obiective and pian of action in sventhing
wa da,

The Moharmmed bin Rashid Al Makioum Knowledge Foundation has an ergenal of mitslives end programmes
that we have developed over the years, in oollaboration with many governmental and private-sesior paners,
to promobe knowledge, and lay the foundations for empowered knowledge-centred societies in the LAE, the
region, and the world, Amongst the most fruitful of these allances has besan our strong and enduring partrar-
ghip with the United Mations Development Programme (UNDP), whech has recenlly crossed its 10-yvear mark
with many accomplishments o ook back on and celebrate.

Cur decade of collaboration with the LINDP on the Knowledpe Project hes given rise fo & fong bst of land-
k. inElalives we lake greal pride in, ohiel amongst them is the ground-breaking Global Knowledge index,
laurched in 2077 o measune the stabus of knowledge on ke level of 136 countries around the world, The Index
firmily positioned the Foundation as & leading global institution spreading knowladge and science to all corners
of the globe,

We are delighted to be announcing he resulls of the Glabal Knowledge Index 2015, We are squally motvated
ta be faunching the Future of Knowladge Foresight Report this year, to be an extension of the Index. The first
af its kind in the warld, the repart establishes & connection between knowledge and future lechnologles. The
Fudure of Knowledge Foresight Report 2049 surveys 40 countries, Roluding the top fhe In the Global
¥nowledge Index, amongst others, analysing dala from 150 milson digilal sources using 23 languages.

Teams of highly qualfied expers and academics from around the world have been endsied to work on bolh
th Inchex and the Report, The bwo publications complement one ancther: the Global Knowledge Index seeks o
prasent a quaitative diagnosis of the stabe of knowladge around the workd, whZe the Raport offers an analysis
of the Future of Knowladge Foresight model, &s well as recommeandations for building knowledge economies.

W ook forward, with ardicipation and confidence, 1o unchéng the 2012 edition of the Repo and revealing the
findings of the Global Knowledge Indax 2078, Tha Mohammesd bin Rashed Al Makisurn Knosledge Foundation

is kanourad to be playing cur pan in promating the UAE as a global cenlra for culiura! diglogue, and 2 source
of knowiedge and embilows sirategies for building the advanced, mnowlacpe-besed socleties of the fudurs,

Sheikh Ahmed bin Mohammed bin Rashid Al Maktoum

Chairmar of the Moharmmed bin Rashid Al Maktoum Knowledgs
Foundation [MBRF)
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FOREWORD
United Nations Development Programme

The releese of thizs report coincldes with ihe renewal of the longstanding parnership betwean
tha Mohammed bin FRashid Al Makioor Enowiedge Foundation (MBAF) ang the Unlted Nations
Devalopmeant Programme (UNDPL This successiul parinesshep coarates within the context of the "Knowledge
Project” through which the parties alm to confinue hammessing knowladge for sustalrable cevelopmant for a
furthier decade o come.

Since 2008 the focus of the project kas evolved from theorelical stedies of the nature and
etatus of knowledge: fo guaniitatve monitoring and analyslz of counfrles’ kmowladge profiles; and,
ultimatety, forecasting the fulure Tajectory of knowledge scoulsition, refention and applicaticn around
tha world, Tha project has supported varous stakeholders In paolltical, academlec, reesarch, |ndus-
trial and economic cicles o develop informed policies based on data and sclentfic evidence, It
has also peovided cpporiunBies fo monftor progress wia the sewen sectoral Indices of the Global
Knowledge Index, namely. pre-university education; technical and wocationsl education and
training; higher education; research, developmant and Innovation; Information and communications
technology; econcemy; and anabing erironmant,

Thiz year seeg the raleaze of the 2019 edition of the Globsl Knowledge Indes (QKIL Frsl procuced in 2017,
and covering 136 countries, the GKI s the only index o measure knowledge on a global level, It is acoom-
panigd by the second edition of the landmark sbudy, The Fulure of Knowledge: A Foressght Report. This year,
the repor leverages the potertial of big data byemploying a rew purpose-built moded to measure couniries’
readiness for further knowledge development in view of repsd techrologica! developmenls and thes impacts
on key knowledge seotors.

The repor icentifes four techaologles - arfficlal  nteligence, cybersecurity, biockchasn and
bloteohnology = as key loous areas for investment, given their potential to offer comprehensive and effective
solutions 1o the world's mosl pressing emdronmental, economic and social chadenges, therely supparting the
reaisation of the 17 UM Sustainable Developmeant Goals {SDGEs).

Faciitating policymakers’ access o, and use of, new knowledge = & UNDP prionty, il i therelone highiy
encouraging 1o note that the momenturn of the wique partnership between UNDP and MBRF has been
maintained despite the chalenges end twbulence egpenenced in the Arab Stated regicn in rocent years,
Throsugh the Knowledge Project we s2ek o shape a new and Innovalive wision for the reafaation of the 2030
Agenda both within and outside Arab slales.

We wish 0 express our appreciation o all thase who have contributed fo these achievernents — ard in
particular the expert working leams, the Mohammed bin Rashid Al Maktoum Knowiedge Founcston and (s
leaders, and the Krowiedge Project team, Embracing the vision of His Highness Shelkh Mohammed Bin Rashid
Al Makioum — Vice President and Prime Minister of the United Arab Emirates and Fuer of the Emirate of Dubai
that the future is made, Not simply awaited, we look farward 1o publishing more insightful quantiative and gual-
tative ciata and anslyses to enrich the global knowlecge lsndscaps in the years 1o coma.

Mourad Wahba

UNDP Acting Associale Adminisirator and Regional Director for Arab States
United Nations Development Programme (LINDP)
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INTRODUCTIO!

The world is changing rapidly before cur eves. In the midst of the Fourth Industral Revolution, new
technologies are emerging and dissupting cur lives at an unprececented rate; we now live In a “global’
erg, characterized by rapid advancemants in technoiogy and connectivity. Blockehain, Diotachnoiogy,
cybersacurity and artficial inteligenca (Al) are significantly changing the way we lve, work and inferact
within society. These developments create unparzlleled opporiunities and challenges for businesses,
communities and individuals alike

The labowr market has been significantly altered by technodogical change, with structural unemployment
looming cwing 2 the mismatch betweaan labour demand and supply. As such, policymakers are facing
a growing skills gap that affects the ability of businesses, governments and citlzens to fully axploll tha
opporunities advanced technologies create. Repetitive tasks and manual jobs gre disappearing as
process. automafion and digital oolz render them obscleta. Large sections of the workforce lack the
competencies required to engage in this new working environment; they show imited awareness of the
technologies and skills of the future and oftan lack access to lifelong leaming and training opportunities.
The labour market therefore faces an alarming skills gap, given the increasing cemand for high-skilled
labour and the absence of qualified individuals, resulling in an extensive range of vacancies that remain
open for months on end

This study aims o caution poficymakers that, in the absence of comprehensive refupskiling and
training opportunities, economias will risk stagnation and potantial decline in the near future. For
example, the Metherlands recenily revised their economic growth predictions due to the negative
impacts of a growing =kills gap on their economy. Governmeants therafore must urgently reimagina thair
national skills ecosysiems o accommodate the needs of current and fulure workforces In these
changing times and eguip them with the skills necessary o thrive In an era driven by advanced
technologies.

Investments in technology alone are not sufiicient to strengthen the competitiveness and sustainability
of & given economy. Without the talent necassary to employ thess technologias and drive innovation,
naticns will risk undermining the competitiveness of their industries and reduce their atractivenass (o
imvestors and businesses. Policymakers must develop and implement sustainable skills strategies, in
line with the Sustainable Develcpmen: Goails (S0Gs), to strengthen the competitivenass of their natlons
and position them as drivers of innovation

1.1 Technology and the evolving knowledge landscape
+ 70°/ added value created in the economy by digitally
0 enabled platforms in the next decade.:

Lised 1o their full potential, advanced technologies will allow decigion makers to accomparny their
citizens inio a new era of opportunity. The World Economic Forum (WEF) estimates that the value, both
for sociaty and industry, of the ongaing global digital transformation will reach US$100 trillion by 2025
if exploited to its full potential.? Businesses will need to transform into digital companies to fully benefit
from this value creation and remain competitive; an estimated 70 percent of new value areated in the
economy over the naxt decade will be baszad on digitally enablad platiorms.* Al alone could contributa
$15.7 trillion to global GOP by 2030 .* The Gulf states, in paricular, has recognized this potential, with the
reqeon’s governmants increasing investments in Al development and education. For axample, the United
Arab Emirates has appointed a Minister of State for Al to drive it ambitious Al 2031 strategy
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660/0 of CEOs in the Middie East have introduced Al to

their business or plan io stari in the next three years »

The penetration of ICT across all sactors and mdustrias has facilitated knowledge sharing and craation
as lemporal and spatial barriers disappear. Mew technologies such as big data, machine leaming and
choud computing enabbe organizations o collect and process huge amounts of date. The data collectad
aifers vast amounts of knowledge on processas in place, as well 85 on consumer behaviour. Tha key to
success for many organizations lkes in the spead with which they can intagrate such knowlecge @nto thalr
existing business models/processes or share it with the broader market,

Figura 1.1 The potantial impact of digital initialves by industry
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The introduction of new technologies also inevitably changes the nature of work. Both governmant and
business leaders will need to collaborate closaly 10 ensure all of sociaty is able to access and contribute
o this nesw world of opportunities.

Rezearch suggests that technology contributes to labour market polarization. This, in tum, causes a
similarly polarized and increasingly unequal distribution of wages: employment in high- and low-skillad
positions has grown substantizlly, while the number of micdie-skilled jobs has dropped dramatically
These findings are supported by & study conductad by tha WEF, which estimates that “75 million jobs
may be displaced by a shift in the division of labour between humans and machinas, whila 133 million
naw roles may emerge that are more adapted to the new division of labour batwean humans, machines
and algorithms. ™ Thus, jobs are =il being created at a faster pace than they are disappaaring and
massive technologlcally-driven unemployment seems unlikely.
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Howewver, most organizations struggle to recruit and retain talent as a new skils and knowledge
paradigm emerges. The confinuous infroduction of new technolopgies leads to  productivi-
& improvements;. vet it also challenges individuals, governments and corporations (o masier an
evar-growing number of applications and to adapt to regular technological updates.?® Disruptiva
technological changes accelerate the obeolescence of workers® skills, with 14 percent of
jobs now at high nsk of automation.™ Az a resull, corporations, governments and educational
institutions are struggling to pradict the set of jobs and skills that will be required in 30 years' time

Saventy nine parcent of CEQs are concerned about the availability of key skills and identify this point as
cne of the top threa threats 1o the continuad growth of thelr businesses." In the Middle East, 82 parcent
of CEOs believe they need to strengthen their firm's soft skills — alongside digital communication skills -
compared o 81 percant giobally.'® Owverall, the sxills gap thal exists within their warkforces represants
a particular source of concern, given that it impedes innovation and prompts higher staffing costs.
Organizations are being forced to invest greater sums in their recruitment and training processes of
face mass layoffs due to the misalignment of their workforces with changing organizational needs.

Figura 1.2: CEOs in the Miodle East adapt their people strategies 1o the digital aga

Thinking about your people strateqy for the digital age, how strongly do you agree or disagree
with the following statements?
Respondents who stated “Strongly Agree’ or ‘Agree’

Middle East

We need to strengihen soft skills fe.g.
areairerieeieenes  IEAMWOTH, communication] in our
92% organisation alongaide digitel gkilla

l"ﬁ We maka decsions on avtomation of
tasks and jobxs primarily based on how
best to deliver our corporate purpose

63% We have a responalbility to refrain
aulomalted by iechnology

Tt Pricswarsihoussloones, AR

This trend also greatly concerns natiohal cecision makers. The availabiity of talent and a
skilled workforce is crucial in driving innovation and ensuring the competitiveness of the
businassas and industries prasant in a givan raegion or country, Organizations will seak 10 relocate thair
activities i they do not find the right alent that will enable them to continue to grow ard succeed, This
leads to rsing unemployment a8 local workforces fail to meet the skills requirements of amployers
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Figure 1.3 Whal impaot s availability of key skills! having on youwr organization’'s growth prospecis?

We ara not able o imnowvate effactively

Cur penple costs are rising mane
than expactad

Cur quality standards andfor custamer
expariance are impacied

We are unabde to pursus A
market oppartunity

W are missing our growth tangets

We cancelled or dalayead a key
sirategss initialive

Thera is no impact on my organisation's
growth and profitability

Coi o Pss i R ey, A0 TRA

The growing misalignment between the skills available and those raguired 1o drive fulure innovalicn
creates demand for new upskilling and reskilling solutions, Increasing collaboration and coordinaton
batwean govermmenis, industrial actors, labour unions and acadamic institutions {Including training
providers) will be necessary o develop and implemant solutions that bridoge skills gaps and
mismatches. Even though some countres have developed national skills strateges, they do not
gctively collaborate with industry partners, labour unions and academic institutions. Thesa efforts will
reed to increase significantly to ensure the continued competitivenass of local industries and economias.

2 8 million
] denmlopers expectad n 2024+

Education programmes must be reviewed and aligned with the skills requirements of the market
Currenily, college siudents do not feel that their education = adeguately preparing them for thelr
future workplaces; only 35 percent believe the skills thay acquire are sufficient.™ Al the same time,
“only 41 percent of adults participate in education and fraining in ary given year, according (o data
from the OECD Survey of Adults Skills (PIAAC)", Adults with low-level skills are three times less likely to
participate in training than those with high-level =kilis.*® Thare iz a clear reag for new modals of
education, characterized by a long-term outiook, & strong emphasis on lifelong leaming, greater
cannectivity with industry and the lapour market, and utilizing new teaching methods bulll on new
technoiogies. Individuals not only need 1o learn the skills necessary fo hamess technology, they
alzo need (o leam how o acquire krowledge that allows them 1o remain at the forafront of the latest
methodologies/systemsftechnologies. They need to be comforiable entering and interacting with
extarnal emnwvirchmentzfelds and be open o breaking with traditionaljpast working  shyles.
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INTRODUr

46ﬂ / of CECs belive they need to invest in the retraining/
© upskilling o their employees

Businesses are aware of the challenges of reviewing the education system and are increasingly
concentrating their efforts on upskiling therr existing workforces. Across the globe, CEOs see the
continuous retraining/upskilling of their emplioyveas as a key solutlion (o tackle the growing skills gap
and a means 1o ensure they have the right talent o drive the future growth of their businesses, This is
particularly trug in Latin Amenca and the Middle Eas:, where CECs prefer to retrainfupskill thek
workforces rather than hire from competitors or change the overall composition of their worlkdorces,'?

Figure 1.4: Employesa ratraining is fevoured io bridgs the ekifis gaps
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Mumerous indusiny-led inittatives demonstrate the commitment of busiresses to refupskilling existing
workforces, [BM, for exampla, launched the IBM Skills Academy that assists univaersities in filling the
gaps between academia and business; improves student learning through hands-on experiences with
the latest technologies; and helps connect sludents 1o the ob markal.® Through partnerships with
universities, studenis and educators in both IT- and non-IT-related fields can participate in
multiple tracks that range from Al to Quartum. Each track has a numbaer of distinct skill-focused learning
objectives that are basad on market research and in line with high-demand Jobs In the market. Cisco's
MWatworking Academy, on the other hand, offars a vast amount of frealy avallable onlina learning streams
that are open to studenis from all sociceconomic backgrounaos.™ The main themes covered by these
courses are: networking, programming, 10T, cybersecurity, oparating systams and entrepranaurship.

Anathar interasting concept i prasanted by Learning Factorias 4.0, which were launched by the state of
Baden-Wirttemberg {Germmany} and showoase the importance of close collaboration between regicnalf
local public bodies, industry leaders and educational bodies in providing sustainable Innovative training
programmes. in providing sustainable innovative training programmes.® The Learning Factories are
governmeni-backed labs implementad in vocational schoals that have the following two objectives:
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{1} to teach students and train employess by providing realife experience opportunities; and (2) to act
as a research factory to demonsirale and test new lechnologies and approaches. They provide a key
source of mspiration for new educational models that provide technical, digital and transversal skilis
throughout an individual's caraer,

All the refupekilling efforts mentioned above align with and directly promote the realization of the 17
Sustginable Development Goals (SDGs) that wore conceived at the United Mations Conference on
Sustainable Developmant in Rio de Janeire in 2012, Indead, skills also take centre stage in the 2030
Agenda for Sustainable Development,® which places wellbeing and prospernty of people at its cors,

For instence, SDQ 4 caells for inclusive and equitable quality education and fifelong leaming
perspactives that widen the focus on basic education to levels and programmes beyond compulsory
educaftion in all counfries. It sets targets for achieving guality learning at all stages of (ife - from aarly
childhood development (SDG Target 4.2), through pre-university education (Target 4.1) 10 technical
and vocational education and training, and higher education (Targets 4.3. 4.4 and 4.6). It also seeks
aquity in the delivary of aducation (Targat 4.5), including in terms of gender, socic-sconomic status and
location, as well as for persons with disabilties and indigenous peoples. In addition, Target 4.7 calls for
equipping students with the knowledge and skilis to foster sustainable development as well as
human righis, gender eqguality and global citizenship, thus linking education fo the wider sustainable
development objectives 22

In addition, 50G 68 promotes sustained, inclusive and sustainable economic growth, as well as full
and productive employment and decent work for all. More specifically, Target B.5 gims to achieve full
and productva amployment and decent work for all women and man, including young people and
persons with disabilities, and egual pay for work of equal value by 2030, Target 6.6 calls for a substantial
raduction [n the proportion of youth nat in employmant, education or fraining by 2020, while Targat
204G B.b imvolves developing and operationalizing a global sirategy for youth employment, as well as
implementing the ILD Global Jobs Pact, also by 20202

Whether or not the Goals are achieved is highly dependent an the competancies, skills and knowledge of
wiorking populations that represent the active agents of change in their communities. Thus, embedding
sustainable development skills and knowledge within laadership development and ather programmes,
rather than perceiving sustainable devalopment as a separate field of study, is phvotal for innovetion and
vital for a productive and flexible worklorca.* This further supports the developmeant of ‘H-shaped’ skills
that will enable individuals to develop a wide set of competences.

This report aims to support country leaders in anticipating future skils and knowledge needs, o align
them with the SDGs, and implemant sustainable national refupskiling initiatives. By assessing the
impact that emerging technologies will have on the workdorce, country |eaders will be able
lo discern the future skils needs of their worklorces and collaborale with all stakeholders
concemed o review the national educational and frairing programmies available. Moreower, by
assessing the country profiles of other states, political isaders will be given the opporunity to learn from
existing best practices and to adapt them [if possible) to their local needs.
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Figure 1.5; The UN Sustainaple Development Goala
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1.2 Purpose and objectives

As mentionaed above, the main purposa of this report is 10 assis! country leaders in praparing thair
citizens for the tuture knowledge landscape and equipping them with adequate skillsets. It aspires o
encourage proactive leadership amongst all nations 1o ensure the sustainable continued refupskilling
of workioroes, The continued emergence of new technologies forces both employers and employees
to continuously adapt 1o new systems and processes, By using real-time data to assass future flalds
of knowledge, political leaders and supporting stakeholders will be able to envision the fulure needs of
thetr citlzans in an cbjective and efficient mannear.

To this end, this report presents the latest findings of tha Fulure of Knowladge' series, which usos
an innovative knowledge measwement tool o analyse big data and evaluate awareness of skills and
tachnology In 40 countries. A Digital Inteligence Platform allows for the development of the Global
Technology Awareness Index (GTAI) and the Future Skills Awareness Index (FSAl), to support the
findings of the Global Knowledge Indax (GKI).2* This allows the reader 10 compare the awaraness
levels of different countries and to identity best practices in ferms of technological agvancement and
fulure skills development. This report assesses the readinass of 40 countries, groupad into four clustars
based on GKI 2018 findings.

The report consists of four chapters. Chapter 2 presents the detailed methodology employed fo
establish the study and ensure the comprehensiveness of the findings. Chapler 2 presants the main
findings of the subsequent analysis and is followed by a set of key policy recommendations to ensure
the widespraad uptake of education/knowladge initiatives in Chapter 4.
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o gain a battar undersianding of the
mawt wave of technological disraption by
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aszoclated with five key future fYalds af
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1.3 Future fleids of knowledge

Our objacthves ans to:
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1.2.1 Key technologies for the future
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Expectations

Digital ethice and privacy:
Quantum computing;
Blockchaln; and

Smart spaces.

& & @ &

While addressing fechnologies from different perspectives, both the EU and the Warld Economic
Forum {(WEF) underine the importance of new technologies in creating a better future and supporting the
implementation of the 5DGs. In this report, wa refer o these central technologies as key technologies
for the future’ that share two principal featuras:

1. they form an ecosystem in which each lechnology both exploits and fosters tha developmant of

others;® and
2, they enable the exponential acceleration of innovation, as each technological iImprovement leads 1o

the emargence of new technologies and systems. ™

As highlighted in the ‘Technology Profiles’ section, Al, cybersecurity, blockchain and bictechnotogy
posgass  these two fealures. For each of them, many avenues for fulure research,
experimentation and innovetion lie ahead, and could lead to unexpected results. We therefore believe
that these four technologies will enable us to build instantaneous and practical solutions to the world's
most intractable challenges, such as poverly and natural disasters, with greater speed and accuracy.

Figure 1.8; Tha Gartner Hype Cycie for Emarging Technoéogies, 2019
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TECHNOLOGY
PROFILES
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ARTIFICIAL INTZLLI3ENCE

Definiticn

Artificial intelligence {Al) refers to the “ability of a computer or a computer-anabled robotle system fo
process information and produce ocutcomas in & manner similar to the thought process of humans in
learning, decision making and sofving problems”. By extension, the objective of Al systems is to cevalop
systems capable of tackling complex problems in ways similar fo human logic and reasoning.*

+ 1 57 potential contribution to the global
$ trillion economy by 2030 from Al”

Al tachnologies are maturing and increasingly influence our daily life

Mosat of us use Al daily without knowing that we are doing so. Al has been significantly altering the
way we live, soclalize and work. For Instance, Al enables power predictive Google searches,
influences cur Spotify recommendations and informs the smart assistants we use to shop onling or
control the temperatura of our living spacas.® Tha various forma of Al availabla (e.g. maching learning,
processing, predictive analytics, etc.) aliow us o complete tasks In a2 much faster and smarer way,
be it through chatbots, mobile banking, navigation, maps, etc, The use and development of Al
techrologies 2 evolving as Alpowered solutions increasingly target the professional developer
cormmunity (Al platforms and Al services) and no longer require the involverment of a professional data
scientist. The growing accessibitity of, and improvement= in, big data, soclal media-platforms and
open-Bource  communifies are supporting the continued development and maturity of Al
At the same time, innovations in Al are supporting the further development of these technologies by
influencing the way data is stored and shared across geographies, The widespread use of Al underlines
the need for a workforce equipped with the necessary skilis to use this technology to ite fullest potential.

Flgure 1.7: The imponarce of bullding an Al-ready warkforce
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Al and the 30Gs

Al is being used to address multitaceted developmental challangas. For example, a growing number of
researchers are exploring the use of Al to diagnose skin cancer® and detect glaucoma,® while others
use it to protect endangered animals by assessing wildlite populations.® Al can also be applied to the
design and operation of wind and solar farms — as demonsiraled by Desphind and Google®-— or 1o
tacilitate the detection of financial crimes by analysing ever-larger dataseis.” McKinsey has developed
a library of over 160 instances in which Al can be usad for social impact and has identified possible
upscale solutions,™ while PwC and the WEF assessed the impact of Al across six environmental impact
areas: climate change; biodiversity and conservation; healthy oceans: water security; clean air, and
weathar and disaster resilience.™

Clearly, Al is being widely explored and experimented within the context of achieving the 5DGs. To
expand its use even further, 2030 Agenda sugpgests artculating SDG-redated problems in a way that
allows Al to solve them, Further necessary improvements include the definition of & shared language and
the subsequent interpretation of the findings. At the =ame time, any bias in the uze of Al must be limited
and its ethical use sirengthened.
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BLOCKCHAIN

Definition

Blockchain iz a "distributed and tamper-proof database technology that can be used to store any
tvpe of dala, including financial transactons, and has the ability to creale trust in an untrusiworthny
environment."? By providing a high level of security, blockchain can be an important componant in
digital infrastructure, where trusted digital applications can be used.

Figure 1.8; How doss blockchain work?
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The increasing populanty of blockchain

Blockchain is becoming increasingly popular amongst large businesses as they mowve away from
dizcussing thevalue of cryplocurrencles such as bitcoln and focus on the development of service solutions.
Improvementsarebeingmadainnearlyeveryindustry, frominsurancetofood provisiontolusurygoods. LVMH,
forexamiple, launched AURA a blockchaln platform dedicated to proving the authenticity of luxuny goods.
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The 1BM Food Trust netwark, on the other hand, lets users frace time-sensitive foods and allows them fo
pinpoint where a product suztained damage in the food supply chain 2

Blockchain thus remains a key solution o secure and share information between different actors and
directly contributes to advancemeants in ather technologies. This charactenstic makes it an interesting
feature for digital bwins. A digital bwin ks a digial replica of a living or non=living physical entity. By
tapping into the ‘Internat of Things” (loT), blockehain could tacilitate the transparent transmission of data
and value over the Intermet without intermedianes, thus providing an efficient way o generale, monitor
and update digital twins. Other applications, in combination with Al, could further increase frust in facial
recognition of self-driving cars by documenting their movements.

Biackehaln and the SDGs

Through the advantages it creales, blockchaln s increasingly used o support the realization of tha
SDGs through: the identfication of ID-ess people; supporting financial inclusion; improving access to
clean and renewable energy; enhancing production and consumption pattems; protecting the
ervironment; and improving aid effectiveness.™ For instance, the World Food Programme (WEF) Builc-
ing Bloccks inltiative uses blockehain o issue digital cash vouchers 1o ensure efficient, safe and rans-
parent delivery of food aid, contributing to SDGs 1 (no poverty) and 2 (zero hunger).* The LN Climate
Change secrelariat further established the Climate Chain Coalition to faciliiate collaboration amongst
members to moaitor, report and verify the impact of ciimate actions. **

187814 UNTIP AFD_Bock Fubsrs Krawiedgs TIT Englahpd T AT Ssarm - |



CYBERSECURITY

Daefinktion

Cybersecurity refers (o the technologees, processes and confrods that aim to safequard systems,
networks and programmes against digital attacks, Such atacks commanly involve atlempis (o access,
alter or damage sensitive information. When successiul, these attacks can resuit in extortion of monay,
infringemeant on intellectual property rights or disruption of service provision,

Cybaersacurity is central to the cevalopment of Al, blockchain and the loT

With the advent of the Fourth Industrial Revolution, information ang data are being shared In
increasing volumeas and al growing speeds. Al the same time, cybercrime has increaseg
as more and morne ndividuals fry to gain access o data and use it for thelr own benefit

Lybersecunty therafore remains one of the main concams lor businesses, governments and citizens,
with cyberattacks ranked by the WEF amongst the top five risks challenging global society in 20199

Figure 1.9: Status of cvbersecurity attacks an privale enterprises
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i s ""I"twl i i _
FMHI 133 i -

0% L1 ] 2% W Al ] B (i B [V (£i 1

Mora alinoks

Feraml siionky

Fouros: lsacs JaT3,

Cybersecurity s crucial Io supporting the growth of digltal information societies, as trust in tha
technologies used and information shared represent their core foundations. Socisty needs to be able
to trust thal data iz being processed and shared In a secure way to guarantee the privacy and safiaty
of individuals. Without sufficient security, the use of emerging technologies represents a source of risk
rather than an cpporunity for cevelopment Cybersacurity therefore represents a cruclal bullding block
in our future society and interacts closaly with the technologies mentioned above, for example, it can
be used together with blockohain to protect the daelivery of financial services. The continued growih of
the loT also relies heavily on cybersacurity to ensure that the data we share are not stolen or cloned
Together with Al and machine learning. strong algorithms are being developed o support the detaction
of cyber thraats, However, businessas and individuals must also invest sufficiently in the protection of
thair information and educate themselves on now 1o mit risks.

-
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Cybarascurlty and tha SD3a

Safar and ssamisss dellvery of ICT pervices through sffsctive cyberascurity can halp In achleving tha
&G In the followling ways:

v Cyibarsecurity suppors econemic growth by protecting sccess to Information on the Intemet and
the aafe tranefer of data (S8DG 1). For exampls, the fransfer of digital cesh allowancea that tha WFP
Iz currantly tasting rellsa on the safe tranefer of parsonal Iformaton. Al the sama time, Informetion
o food suppliea and distribution sttes can be communlcated aafsly, thus aneuring a mora effective
distribution pipaling (SDG 2).

» Deis protecton Is ales enuelal In order to protect patients” confidental iInfermation In the haalthcars
sactor. Whils increasad dighialization of health care services aupports the wider delivery of medical
support and thus improvas the wider haalth and wellbsing of saclety, the Informaticn sharad needs
tc be highly sscura and protectad from cyberattecks (SDG 3).

» Cybarascurity can alao boost agriculturel production and broadan acceas to Information relating to
asconomic Intersction batwean private and public antitlea (SDG B). The Impact of global warming
and future weathar frande could be usad to Improve ausha nable agriculiural produetion; hera, agalin,
the oata uasd must be shared sacuraly and be safe from corupton.
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BIOTECHNOLOGY

Deflnition

Biotechnology Involves the mantpulation of biclogica! eystems (living cells or cell components) for the
efficient manufacturing of products. The field of biotechnology is the result of the combined application
of physlcs, chamistry, mathematics and enginearing at the modecular level for the study of living cells. ¥

-1 I siza of the synthetic biology market
$14 billion &5, %"

Prograss in biotechnology is accalarating thanks to advances in other key technologies

Progress in biotechnology 15 accelerating and its effects are increasingly visible in our daily lives. The
global synthetic biology™ market alone is expected to reach around $14 billion by 2026 * Many people
have switched o recyclable plastic boltles o reduce their plastic waste or buy genstically modified
products that would otherwise not be available in their area. Advances in bictechnology will significanthy
contribute 1o food security, improving the supply of potable water and in suppaorting the developmeant of
sustainable methods of reforestation. Al, sensors, robotics and synthetic biology are all improving crop
productivity and resilience. Concurrent improvemants in maching leaming have accelerated the dis-
covary and development of new drugs, allowing guick identification of relevant information from clinical
trials, patent records and scientific articles, Other applications might includa faciliiating organ donation,
as synthetic biotechnology could extend the receiver pool as well as the viability of donor organs,
Devalopmeants in biotechnology are thus feeding other technologies such as Al, blockehain and big
data, while simultanesushy thriving from the innovation of the same technologies,

Figure 1.10: Funding for sywnthetic biology companles, 2009-2018
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Biotechnology and the SDGs

Biotechnology plays a key rola in the field of sustainable development and especially in the fight against
poverty and disease prevention, As mentioned above, bictechnologies can greatly banefit activities in
the health and food sectors, energy production, waste management as well a5 in pest contral,

By supporting growth in sectora vital to the producton of food such aa farming, forestry and fighing,
biotechnology confributes o the fight against poverty and hunger (SDGs 1 and 2). It also improves
access to clean energy using bicethanal, which simultansously reduces greenhouss gas emissions
from fossil fuals. (SDGs 7 and 13]). Finally, the uss of biopackaging and biolubricants contributas to the
reduction of plastic products and overall pollution (SDGs 14 and 15).

8
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1.3.2 Future skills

As mentioned In the tachnology section, the amergance of new technologias directly affects the future of
gkille and work, Jobs that invohea highly repetitve tasks will disappear while others (e.g. data scientists
and Al specialistzs) will appear. A key challenge for policymakers is therafora 1o find a way 1o address
the growing mismatch betwaen the demand and supply of skills.

The skilla of the future

Individuals need to learn new skills in order (o improve their long-term compettiveness in the labour
markel. Digital skilis such as coding and software programming are becoming increasingly important
as businesses try to exploit the data they collect. The global developer population alone is expected to
rise from 23.9 million developers in 2018 o 28.7 milllon in 2024 % Further roles that will emerge in thea
coming years include Al and machine leaming specialists, software and application developers and
analysts, big data speclalists, Information securty analysis, blockehain speclalists as weil as digital
transformation speciglists. These emerging oles require new skills such as creativity, emational
intelligence, problem solving, data-driven decislon-making and critical lhinking. Sofl or transwversal
skills are becoming increasingly important, as individuals need to be agike 0 progress inan
aver-changing digital world.

Figure 1.11: Top 10 skills requirad in 2015 versis 2020
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1. Complax Problem Solving 1. Complex Problem Sobving

2. Cooddinaling wilth Others 2 Crestive Thinking
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5. Magobiation 5. Coordinating with Others

6. Cheality Conirel B Emotional Inleligancse

7. Sendce Orentation 7. Judgemant and Dacision Making
B. Judgement and Decision Making B. Sardce Orentation

8. Activa Listaning 8. Negoliation

10, Craafvity 10. Cogrithe Flabillity
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Infroducing the ‘H-shaped’ skills concept

Owver the last decade, the concept of ‘H-shaped' (human-shaped) skills has emerged 1o meet these
neads. This concept refers 1o a professional worker having a combination of deep technical and
digital expertise in at least one domain as well as a range of transversal skills that can be used across
indusiries, Professional workers are thus characterzed by both the breadth and depth of 1heir axpertisa.
The breadth of skills reflects the individual's willingness and ability to coflaborate across industries,
seclors and disciplines. 15 deplh, on the other kand, rafers 1o tha level ol expertise of induslry-related
and sectoral skills and knowledge that the individual possesses. The H-shaped model aims to keep the
individual at the haart of all activities and acknowledges the inherant advantage of activaly engaging
him/her in a continual kearning process.
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dustries and sactors.

Fagura 1.1&: The H-enapac ekille modal
Mew  educaton modals resd @ be
develspad  that  will Re'litae  along
fgarring  and  maat  markat  nesds
Inciustty and academla nead o work closely
lpolar o design rairing  programimes
that provids paricipants with ibe tachnical
and aoft skills they will nead to compata in

lhe labour markel. By idenlifying import- TRANSVERGAL BKILLS

ant g«lis for tha future end [E'*'E"_'ﬂ BAWArS- COMMUNICATION, COLLASORATION, PROBLEM
nese of them, palifcal leaders will ba able SOLYING, GREATIVITY & AGCELERATED

I aligr their nalared skills curicula Lo in- LEARNING

dustry neads and davelse comprabansive
suslainable adogation prograrnmes.
Halional skills gaps will zubsegquanlly
dacseass, supporing the realizatisn of
S0{GE 4 (ouality aducatan) and S0DG B
foecenl work and  ecoooenic growth).

S, Pt anS homa, NS

TEIACMIE A e R S eeade 1 leal sl 0f

LRFS Lt o )



1.4 Knowledge dimensions

Both fulure skills and emerging lechnologias are axpected o rednforca the three plllars of sustainabla
development {i.e. economic, social and environmental} on which the S0Gs are built, thereby helping to
create a better future,

To fully benefit from this cpportunily, investments in the fiva key dimensions will be necassary, in lina with
the findings of the Giobal Knowledge Index, The successtul implemantation of innovative knowledge
societies requires active collaboration batween all stakeholders, i.e. policymakers, scientisis, academs-
izs and indusiny experts in the [gllowing areas

Education

at its pra-university, tachnical, vocational and highar aducation levels, particularly
focusing on the guality of education institutions and training programmes that target new
lechnologies and address the currant skilla mismatch.

Research, development and innovation (RDI) and science

| analysing available rasearch infrastruciures as well as the skilis/knowladge of
researchers and businesses 1o drive the development of new technoicgies and fulure
skills.

Technology

delivering the technological infrastruciure and ICT necessary for knowiedge exchange
and facilitating the developmeant of naw technologies and teaching meathods.

Economy

focusing on the financial rescurces needed to deploy new techincdogies, drive innovation
and aupport the development of new educational programs that align with the future of
Wiork,

Enabling environment

addresses the governance frameworks, policy protocols and regulations required to
create an environment conducive 10 innovation and entrepreneurship.

s
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GLOBAL
KNOWLEDGE
INDEX

The Global Knowiedge Index (GEIY* ig a roadmap for the sustainabla developmeant of
societies. It helps countries formulate forward-thinking strategies to support knowleope
and promale it 45 & main componsnt in building a stronger knowledge economy while
ansuring sustainable development

The GHI aims to measure knowledge as a broad concept that intricately relates to all
aspects of modern human life, in a systematic approach that builds on solid conceptual
and methodological principles. It comprises seven sectoral indices covering:
pre-university education; technical and vocational education and training (TVET); higher
education; research, development and innovation (RDI); information and
communications technology (ICT); economy; and general enabling environment

The structure of the GKI reflects the many dimensions of knowladge. It proceseds from the
assumiption that the more these sectors Interact with each other and are infegrated in a

given country, the greater the level of knowledge ina country. This virtuows cycle renders
a nation maore capable of achieving sustainable human developmant.
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METHODOLOGY

2.1 Background and context

2.1.1 Knowledge: key factor in development

Knowledge growth 2 a key determinant of economic growth. It = diractly related to tachnological
adoption, which itself has a positive impac! on productivity and therefore also on economic growih
Al anaggragate level, economies that display higher productivity make better use of labour, capital and
intermediate production inpuls o produce wealth

Technological uptake atiects wealkh creabon through changes in market structure (competition) as
well as in the labour (skills and Ieizure) and capital markets {compatition for resourcas). In orger 1o
guide countries fowards effective technological uptake, we devised & metric that allows fine-tuning of
individual country analyses, This mefric combines onfine and social media analytics  with
tradiicnal statistics o caplure vanations in technoiogical awarensss across countries and tme
Italzo provides arobust estimateof each country's current awaraness of the need for technological uptake

The practical value of this new knowledge metric is that it provides a robust and up-to-date
estimate of the current avalakility of the techrological awareness and infrastructure necessary for
technological uptake at couniry level. ittherefore serves azafourthindusirial revoluticn (4R roadmap for tha
development of suitabla industnial policy that encourages knowledge-basad sustainable development

2.1.2 Measuring knowledge infrastructure

While knowledge iz essential o development, its guantification in a way that alfows for comparisons
across particular countries and timeframes is exceadingly difficult. Examples of this endeavour include
the Knowiedge Economy Index (KEl} produced based on the Waorld Bank's Knowledge Assessment
Mathodology (KAM)' and the Global Knowledge Index (GKI).# Thase indices usa traditional statistics fo
measure differences across counfries and time in terms of education, R&ED and innovation, information
and communications technology (ICT) and econarmy. This traditional approach to measuring ‘knowledpe
performance’ is extremely valuable, as it focuses on uptake, infrastructure and imvestment Mow that the
KE! and BAM have bheen discontinued, the GK| is the sole indeax measuring krowledae al the glabal level

olatishics concerning knowiedge infrastruciure often lag real world evenis by one o twa years, whila
I some regions they are simply non-existent. In the current digital era, théz |z a significant barrler to
effective, research-led policy development when knowledge creation and technodogicsl uptake ocour
extremehy quickly,

Figura 2.1; Time to reach 50 million usera for new Bchnalogias
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Im araar 1o suppart counires 0 thelr efforts to battar charmneal rescaroes iowards effectve tachralagical
uplaks, hess e anead Tor a new meolric hal alloses Tor ling luning Tonsard-leaking policas on the
salected techrologies ard thelr relevant dimenslons.

2.1.3 Altarnative matrics based on big date

Iha rea of big data and tha acvert of wab tachnokogias and maching leamirg create raw passis |ities
for the gquantification of cancapts 0 Terms of e content and maasuramean: fraquancy, tachncagical
enwareness and raal-lima dala colleclion. While raailional databasa syslems supporl slructurad andad
rapaa|ble analyses around structurad date — and ara unabla 0 process massive amounts of data - kBlg
data ofers tha apportunlty 1o handle vast arsaunis of unsiractured data fomm a wida arqay o sourcas,
and therelars (o carty ool ileralve and exploralory aralysos of those caza. In addibdon, e uza of web
sorapping technligues allows the extractan of relavant infarmator from vast amounts of cata availeble
A ina.

I thie past faw yeare, alternathie matfios — alsa known ge ‘altmattios’ — have baen increasingly ead for
impact assasements and t guide dacigion-making in he bast inleresls of socialy. Allrealhics
complament racilional evaluation melrics and build wpon e growicg gse af publicly availzble
ivfermatian throdgh webometries 3 Cansurrarty, the dse of altnelrics far avalietian Ras evalved from
axpert-cant’ic radals 1 wider paer revigw rodals, charaby irdraducing aociatal inputs 1o e evalaal on
process, Companies, irduskry assccialions, sacil media users, bloggars and privale inoivideals are
tharafore bacoming the authors of Irfarrmation threagh helr anline prazsenca end sativity.

Irr e with Lioss dewaloprearnts, e European Camrission (EG) appointad an axperl group an
Altrmetrics o assass tha use of altamative matrias ‘or impact esseserant (gppliad o tha impast of
science and novalion) and o orrolata recarmrandatioes tor thair lutura vz, Tha growp's tinal rapord
Maxi-peteralior: melrics: Responsitils rratncs and evaliuvadon for openl science® lays the groursswork
for tha usa of alermative met+ics ta complement traditicna) metrics in impec: evaluetian. Mose recenthy,
anathar EC Expart Broup (ndicators lor Razsarchars’ Engagamant with ODpen Sciance and its impacia®)
fweued pol oy racormrmesndatons Tor ppen sciarce, including allamativa relrics, In this coclast, Pal,
on bahalf of tha Eurcpaan Commissst, inplemantad the use of alternative matrios far ava uatian under
b peawrinant Oigital Transformiation Scorabodrsd 20188 wharain he Digital Pulze’ aimed 1o usa madia
analylios 1o assass e uplaka of 'Industry 4.0° lachng agias.

2.1.4 Futurs fiald awarenass indices tn complamant tha Glabal Knowledpea Indsx

The 2018 Fulure o Krowkdgs Beporl furberad the wnderslanding of krnowedga parlommarce
quarntification and canstitited & new knowlsdge magsuramant tool, building upon the lalsst, stale-of-
iha-ar! devwalapmants and based on raa-lime metrics (o caplure balb atrorgg and waak sgnala, This,
in bum, revedad a clear dislinclion balween lechnological awaraness and lachralogical raadinass.

Whila ke Global Krowsdgs oodesr essasses krowledga  inlrastreciure Lhrough a2 sland-alone
rmatic, fulure lekbd awaranass indices explore lachnolopical awararass hrough & knowladpes metric
hal vass wab and acaial meda anaytes togethss with fradiflanal statiatice o captuqs varigtions 6
lechnalogical awararass across couniries asd fimea. The falure tield swargaess indices therslors
complemenl ha Giobal Knowledpes Index by providing a mbuost and up-io-dals esimals of tha prassnl
aluatian at -EEI'ZIIJI"IIT:fI avel in lerme of e availsbility af tha fSchralogics AWararess Neosssary
or technokgical uphasa.
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Together, the Global Knowledge Indax - as an infrastructure metric — and the future field awareness
indices measure a country's technological readiness for echnology adoption and caplure how
welcoming - or not - the environment is o technology adoption, theretore présenting a more compiete
and timely view of lechnological uptake.

In producing thiz metric, ouwr base assumplbon = as follows: given a cerain level of knowiedge
mirastructure, societies with a greater degree of technological awareness exnibit greater knowledge
readiness. Technological awareness positively affects technological uptake by increasing the ikelihood
that individuals. will embrace upskilling and will not view new technology as risky or disruptive. It also
increases the importance thal peopbe attribute o living in an environment that is receptive 1o knowladge
creation and technological uptake. These factors make technological adoption &8 more smoath and swift
process and act as incentives for governments to design and implemeant mnovation-frendly policies.

By asseszing readiness, the Global Knowledge Index and the future field awareness indices can
serve 88 8 4R rmadmap for the development of an industrial policy that targets technologicel
uptake through wo channels: infrastruciure avaitability and attludes towards lechnological adoption.
In addition, an enhanced industrial policy can guige policymakers in achieving knowledge-based
siugtainable development

2.2 Phase 1: Research design and data collection

2.2.1 Defining a rationale for using online social media metrics to measure knowledge
development

We selected two ypes of melrics commonly used in social monitoring and listening o Measura
knowledge awaranass:

The number of menticns of a specific The leval of engagement on a spacific
topic {i.e. number of timeas a specific topic {i.e. nember of imes an online

za1 of keywords assumed to define a publication has bean forwarded, sharad
specific topic are mentionad onling); of commented on),

Qur rationale for selecting these mefrics stems from the process of knowledge craation itsell. According
o Monaka's SECI model for knowladge creation,” new knowledge is created through the conversion of
axisting knowledge. Mevertheless, existing knowledge can only be transformed into new knowiedge
when two interrelated processes lake place:

«  socialization, which allows the sharing of tacil knowladge between individuals based on
Interactions, experences and cbservations; and

= pcombination, which Imvolves the conversion of explicit knowiedge into more complex sats of explicit
knowledne, dapanding on the existence of knowladge communication and diffusion processes.

The extent of socialization, the intensity of communication and the rate of disgsamination of explicit
knowledge occurring within a community can all act as proxies for that community’s capacity for futura
knowledge craation,

In &an innovative attempt 1o quantify these key processes lor knowledge creafion, this siudy uses the
numbar of mantions and the level of engagemant as rapresentative measuras of the cufrent, real-tima
knowledge socialzation, communication and dissamination within & country.
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Wa axtrapo ared each couny's potantal for technolegy adoption Dy analyveing the wakr data collecisd
far haza melrics around critical [ulue felds.

Mg repst focuses or mendore and engegarrant concarring a apecife lople. Whis we
arg in & posilion o caplura inlormaticn an the senliment surroending 2 speciiic merlian (.o
ovarall atiude associated with tha context inowh'ch a spacific sat of Keywords appaears. which
can be ether cosiive, reutral o negatiye), we choosa not @ t@ake @ undar conaldaration in the
guant ficalien of counly-specihc index scores. Fulura research will work lowards imprevicg e
carsistensy ol e sartimant idertification stratesy bafara wa incorporasa tha meids into tha index.

2.2.2 Data collection using a social listening tool

In araar t collec: wab data, we nasded a gaclal lstaring tool kat can saarch public web pageas ard
social media s las across the ghabe ard in & wide vanaly of languagas.

Wa chose tha Cagita Inzelligance Platiorrn (O1P) 1o collect data rar 150 millicn gublic soucas i over
180 languages. The DIP uses keywords and Beoloan operators, as el as advanced analylics wilkh
artifical intallgancs (A} cepabilitiss to exiract the most rolsvant date. |t alea usaes & mechira kamirg
algorithr 1o campule key melrics sush as audisnce angagarant and mentions, including tha tatal mam-
ber o audience inlaractions with & page/pos., La. likes, sharas, relwaels and cormements, ard sant menl
anelysis [positive, nagative or nauta ).

2221 Dafining research scope

Countrices

Farty counties ware sslactad for study basad an thair rankings or the Global Knowledga Index 2019,
and the DIP was usad 1o ratrieve, axiract and analysa dala on aach. The A0 counties wers slusiered
in lour groups based on heir GE| perflonmanca, dsing an ansupenises maching lsaring meathod
callad clustaring: more specifica 'y, the K-means clustaring techr iqua was amploved, which gims o
partitice n obsarvations [ona forsach countryyinby k cluatass, mmirmiziog within-cluslar vananoes (squared
Eucl asan distances), Based on tha varanca of he counlias' GRIE 2009 results. wa absorved
k=< to pa an optimal eheice for Fe number of alisters (Using e standacd albow method).

Tabla 2.1 Coumry clusters by GE] perormancs
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To preserve comparability across the versions of the Future of Knowledge Model, we kept the 20
counfries included in the previous version of the pilot stedy and used cluster analysis o salect 20 rew
counfries. Mora specifically, we grouped the countries in the GKI into clusters of similar knowledge
performance (o ensure that the repor i meaningful for all countries — including those that wara nat
selected

Alter creating the groups, we selected targef countries either through randomization, the establishment
of a statistical rule or congultation with experts. This process yielded a representatve and Informative
sample for a global analysis of knowiedge performance.

Sources

We used the DIP to collect and snalyse data from over 150 milllon public sources, The majority of results
came from Twitter, foliowed by online news,

Instagram is not included In this analysis, because the platform returmed higher leviels of fmelevant resulls
comparediotheother sowrces, Additicnally, Instagramcontentiemainlyvisual (imagesandillustrationz) and
thusvery different from the otherweb sources (news sites, biogs, Twitter), that comprisemainly lext comtant

The totel proportion of resulls found for each media type by country 12 prazanted balow,

Tabia 2.2 Proporion of media by couniry

hMadiaf Online

ey T Newspapsr Mapgazine Blogs Twittar
Miistralia 19.44% 1.06% 0.14% B.34% 017% 2. 74% 0.12%
Bangladesh A.7% 0.28% 0,005 213% 0,015 93, % 0,015
Brazil 18.80%: 3.18% 0.68% 20, 06N 0.83% A A6 0.88%
Carmeroon 3.78% 0.00% 0.00% 29.07% 0.05% B7.07% 0.05%
Chile B.16% 2.87% 0.70% 14.20% 0.80% T282% 0.46%
Egypd 24.91% O.00% 0.13% 2067 4 50%: 49 66 0.18%
Ethiopin 3.91% 0.00% 0.00% 21.13% 0.00% 71.93% 0L.03%
Finland 1.71% 3.66% 1.356% B.17% 1432% 71.83% 0.86%
France 11.98% 1.54% 1.84% 12,67 1.16% 69, 30% 1.60%
Gy 28.29% 4.88% 1.80% 16.02% 10.01%% 34, 11% 5.99%
Ghana B.64% 1.07% 0.00% 5.50% 0.00%: B3.80% 0.00%
.E".. Greace 25.57% 1.804% 1.48% 42 42% U619 27 Te% 0.a7%
é India 17.26% 3.55% 0.10% 11.85% 0.23% 68.52% 0.50%
o indonesia 9.27% 0.46% 0.02% 13.16% 133%  75.35% 0.40%
g JEpan 14, 86% L165% 00554 16.11% 1435 of.22% 0.06%
XL
m
=

dd
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Jordan 52.14% 1.28% 0.00% 3.07% 0.00% 43 43% 0.09%

Kazakhstan  26.07% 0.00% 0.03% 8.93% 1.47% £3.50% 0.00%
Kuwalt 14.34% 0.00% 0.00% 5.30% 0.01% 78.56% 0.40%
Labanon 18.54% 0.13% 0.00% 4.04% 0.00% 74.92% 1.88%
Lxembourg  13.34% 2.13% 2.88% 4.78% 0.00% 75.26% 0.57%
Malaysia 761% 2 48% 0.50% 14.76% 1.90% 71.95% 0.79%
Maxico 16.84% 2.00% 0.20% 18.78% 0.13% 60.76% 0.10%
M0G0 27.95% 3.16% 0.75% 16.55% 0.64% 40.31% 0.55%
Netherlands  18,33% 037% 0.72% 22.21% 1,40% 58.60% 0.37%
Potand 57.23% 1.75% 0.95% 18.78% 4.19% 15.11% 1.08%
Frussaian
o 23.60% 0.64% 0.12% 20.24% 2.86% 50.07% 1,48%
Rwands £.83% 0.00% 0.00% 4.20% 0.00% 88.57% 0.00%
e = s3Ee%  056% 0.03% 7 90% 3.57% B525%  0.18%
Senegal 27 38% 2 30% 0.00% 10.83% 0.00% 50.18% 0.20%
Singapore  20.14% 087% 0.20% B.61% 0.46% 70.81% 0.73%
South Alica  11.03% 0.50% 0.13% 7.61% 1.85% 78.62% 017%
Swaden 18,58% 5.86% 1.30% 15.02% 0.78% 57.05% 0.41%
Switzertand  18.18% 2 70% 0.79% 4.53% £.08% 67.08% 0.69%
Tajiidatan 24,31% 0.00% 0.00% 17.25% 0.00% 58.44% 0.00%
Tanzania
(Unied 5.78% 1.15% 0.00% 6.66% 0.64% 85.77% 0.00%
Republic of)

Tty 22, 45% 187% 0.83% B.A81% 0.57% 66.96% 0.70%
United Anab

iy 18.50% 1.36% 0.41% B.70% 0.08% 65 00% 7.03%
Untied 8.83% 5.50% 1.18% 5.58% 0.80% 75.00% 1.23%
e : .

United

12.97% 0.43% 0.87% 13.39% 5.86% B5.53% 1.65%

Simtes

Viet Nam 38.77% 3.78% 0.11% 27.55% 4 B6% 23.81% 1.10%
Time pariod

The DIP extracted two vears' worth of data for each country. All data was published onfine betwean 18
Septermber 2017 00:00:00 GMT+1 and 15 September 2010 23:50:58 GMT+1.
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2.2.2.2 Definitions of ‘queries’ to retrieve perfinent and coherent real-time data within the scope
of the study

Dueries are requests for information from a database written in a speciafized language, which In this
case involves using Boolean operators, We used a similar approach as in 2018 version of The Future of
Knowledge: & Foresight Report, to build efficient queries by carefully aafining keywords, designing and
translating the quernas,

Keyword definition

We usad an iterative review and validation process fo define the keywords used o retrieve data from
the DIP.

The first step was to define & set of English keywords for each future field of knowledge (artificial imtedli-
gence, cybersacurity, biotechnology, blockchan and future skilis) and for each knowledge dimansion
{education, RDI and scence, technology, economy and enabling envircnment) identified in Chapter 1

We based this on a review of literature, articles and sooigl media posts, as well s input from experts with
axperencs in using the platform,

Following this, we hald a workshop with technology, education and development expens 1o rafine and
elaborate on the iniial list. In addifion, we commissioned a inguistic expert o review and {est the edit-
ed list in order o increasa the relevancy of the results and reduce the amount of ‘noise’ to a minimum.
During the final review, we removed problematic keywords but also created a set of exclusion keywords,
which helped o reduce unwanted results.

For instanca, the initial keywords seleclad for the education dimension ncluded ‘coursa’,
‘e-learning’, 'seminar’, webinar', curnculum', hackathon', 'cocingcamp’, 'programming camp’and ‘framing’.
Howewver, upon inspection of the results, we removed ‘training’ due to the high amount of irrelevant
resultz related to fraining and machine kearning, e.g. training a model, training data. We also
discovered several cases of irrelevant results due to the mulliple defintions of ‘course’ in English. In this
caza, the keyword remained in the guery, but false positves were added to the exclusion list in order fo
avoid retrieving resulls with urwanted meaanings, e.g. ‘of coursa’, ‘golf coursa’ and "course of traatmeant’,

Query design

Once the keywords ware validated, we construcied queries using special Boolean oparalors, These
oparators allow a higher probabliity of relatedness betwean two sats of keywords and thus a higher
liketibood for the resull 1o be refevant to the dimension.

In this casa, they stipulated that a sat of keywords must appaar within 2 certain defined number of words
from anothar sat of keywords, i.e. thal cerain keywords must be near certain others. More spacifically,
the future field keywords were connecied to the knowledge dimension keywords at a distance of 1an
words or lass,

The final portion of the guery was the gec-localization operator, which restricted the resulis o llams

originating from defined countries or regions. The platform determined location based on the meladata

availabke for the result, according 1o the following hierarchy:

1. the geolocation of the article/post, | enabled by the user;

2. the location found within the contactprofile section {8.0. 2 company address or a Twitter profile’s
selecied localion); and

4. tha IP address If tha itam originated on a news sita or website, or the posting language If the sourca
was 8 social media platform. For the laiter, the iterm was assigned to the country with the most speak-
ars of that language, e.g. if English and unknown, |t was tagged as the United States.
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In-addition, the English language query had all 20 country filers applied to it, i.e. any malching resulis
in English from any of the 40 countries were retrieved, For gueries in languages other than English,
geo-iocalization was applied onfy to countries with that language as an official language. For exampla,
the German language guery was appended only with the country filters for Germany and Switzerland.

Cluery fransiation

Following the validation of the English queries, they were translated into 22 languages cormasponding
to the 40 selecied countries, In cases of mulliple official languages within a country, we conducted an
assessmeant of online zocial media to exclude languages not used by Internet users. The translations
ware performed by a professional agency and the 22 languages are listed below:

1. Arabic 12. Malay

2. Bengali 13. Mandarin
3. Dutch 14. Polish

4. Finnigh 15. Porluguese
5. [Franch 16. Russian

6. German 17. Spanish

T. Greek 1B. Swahili

B. Hingdi 19. Swedish

8. Indonesian 20. Tajiki

10. Japanese 21. Turkish

11. Kinyvarsvanda 22, Vietnarmess

2.3 Phase 2: Construction of the ‘Future of Knowledge Model'
To illusirate the 'Future of Knowledge Model’, we aggregated the raw data across two axes and createg
a seras of indicas, as illustiraied below,

Figure 2.2; Siructure of the Future of Knowledge Model
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We tirat created five future tigld awarenass indices corresponding to the five future fields of knowledge:

» four technology awareness indices, corresponding to the four key technologies for the future e, Al
oybersacurty, blockchain and bictechnology, and
» fhe Future Skills Awarensss Index.

To create thesa indices, we aggragated the raw data vertically (across knowledge dimensions), as
shown in the Figure 2.2. We calculated these indices saparately for each of the 40 countries.

Simllarly, we aggregated the data horizontally, across afl four technologees for the future, in order to
create an index for each of the five knowladge dimensions (education, RDI and science, tachnalogy,
ecanomy and enabling environment)

In addition, we constructad the 'Gicbal Technology Awarenass |ndex' (GTAI) in order to portray the
overgll performance of aach cauntry across the four technology awareness dimensions.

To calculate the indices, we first aggregated the raw data (mentions and engagement), as per the level
of aggregation defined by the index, and then bullt the ndex itzall.

2.3.1 The structure of the modeal
Future field awareness indices

Ta construct each of the fve future field awareness indices |, we followed the same approach as for the
GTAI The score for country | is based on the aggregation of the raw data across the five substitutable
knowladge dimensions of equal importance ({education, ADI| and science, technology, economy and
enabiing ervironment}) and determinas the performance of the country within each one of the five
indices.

Future Fields Awareness Index = Zk Knowledge dimension

Each composita index |5 the rasult of a linear combination of wo lypes of social media
metrics: the number of mentions and the level of engagement. Section 2.2 2 discusses in detail how
wa moved from raw data o the aggregation stage for the consiruction of the composite Indices.

Global Technology Awaraness Index

Tha Global Technology Awareness Index (GTAI) i a composite index that refiers 1o the four lachnology
awaraness indices that are conceptually different to the Future Skills Awareness Index; together they
compoga the lechnology awareness (sub-)Jdimansicn. We derved the ranking of each couniry, |, Dy
aggregating the raw datae and computing & score for &l four technologees { (Al biockehain, biotech-
noicgy and cybarsacurily]), This form of ranking shows that we treat the componenis of the GTAI as
substilutabie and of agual Importance, This means that, for instance, a deficit in Al can be compensated
for by a surplus in blockchaln,

GTAl = ) Technology,

%._
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2.3.2 Calculation of compasite indices

The Future of Knowledge Model has a hierarchy of four levels: the Global Technoiogy Awarenoss
Index, the future field awareness indices, and the knowledge dimansion indicators and varigbles.

We selected two key social melrics: the number of mentions and the level of engagemeant, Data were
retrieved for each of these metrics from a varetly of online sources, taking inflo account the desired
relationship between each future field and sach knowledge dimension, The combination of two
metncs for each of he 25 possible relationships between future figlds and knowledge dimaensions (SX5),
for each of the 104 weeks of the study period and for 40 countries, resulted in 208,000 measures.

In order to calculate the composite index In any level of aggregation — and to allow comparisons
acnss countries - we used a formuta nwhich the two composiles (mentions and engagement) ara first
standardized, then normalized and finally linearly combined,

First, we standerdized the number of mentions by dividing them by the number of Internet
users, which we derved from the data incieded 0 Table 2, 1o calculate the ‘mention density’,

Mention density= .

Similariy, lo compare differant levals of engagement, we standardized engagement by dividing total
engagement by the number of mentions for each country o compute the ‘engagement density’,

ENgaemean

Engagement density= ="

Based on this, we calculatad each composite indax ag follows:

‘-."1_f~_"~l"2_

Composita index = — 5

Y1 Iz the normalized value of mention density and Y2 is the normalized value of engagement density

The formiula to calculale the nomalized values of mention densily and engagement density is a standard
mir-mese normalization that i commanly used in caloulating composite indiceas:

Actuad value - Min value
Monmakeed valle = R T PR x 100

The nature of the calculation of the composile indices resuits ina score in the range of 0 to 100.
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It ia necessary to note that the results are sensitve to the standardization and normalization procedures
Howewver, there arg reasons why they must be performed. Standardization helps to remove the effect of
mare mentions in countries with larger populations and to remove the etfect of more engagement due
o a higher number of mentions. Mormalization s neceszary becalse mention density and engagemant
dengity are in different scales: it removes the stale effect ard enables the linear combination of the two
vanables comprising the indices,

According o the above calculabions, a score of O means that both the mention density and the engage-
ment density are the lowest for a specific knowledge dimension, future field or country. Conversaly, a
soofe of 100 means that both the mention densily and the engagemsant density are the highest for future
field or country

2.4 Readiness for technological uptake

With the infroduction of a readiness metr, the 2319 Fulure of Knowledge Report combimes two koy
determinants of vanation in the quality of the technological uptake environment at the country level:
knowledge infrastructure and techrological awarenass,

We propoge a readipess mefric o compare countries’ receptiveness to adopt key technologies for
the future, To highlight the comparatve nature of the concept, we use a star system to rank country
parformance within groups of varying readiness for technological uptake: one star reprasants the least
welcoming environment, and five stars the most welcoming.

To undersiand readiness, we calculate the relatve performance of knowledge infrastructure {(GKI
sectorial scores), technological awarenass and future skifls awareness, We then compute the vary-
ing levels of readiness using quiniifes within each index and knowledge dimension combination, thus
subdividing country scores In five buckats (0-20%, 20-40%, 40-60%, B0-B0%, 80-100%).

This matric allows for comparisons across time anly in comparative terms, nol in absolute tarms. The
parformance kevel intervals may change from year (o year, based on the degrea of difference in tech-
nological uptake across the sampled countnes,

Table 2.3: Internet users

Share of Internet usars (% of

Country Year total population) * Total population®

Auatralia 2T BE.54504B85 18,897 604

Bangladesh amT 15 101,056,816

Brazil amT B7.47128452 207 833,825
E'__' Cameroon am7 2020297197 24,566,070
6 Chile 2017 B2_32T4B633 14,771,882
EI Egypl 2018 4. B2433R00 88,423,602
c Ethiopia 2017 18.61B05145 106,399 926
% Finland 2018 BB, BROSE 5,522 585
m
=
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B3124413
15,433,202
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6818373
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BT 141,678
325,084,758
85,645,950
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2.5 Limitations of the approach

Tha 2018 Future of Knowledge: A Foresight Repor: deploved a specific methodaology for the
ohaervation of technological awarenass. Like any methodology, it incorparates a number of limitations,.
We do not believe thal thesae are delrimental 1o the validity of the current results, nor will they hinder
future updates to the index, This section details the various instancas that may threaten the validity of
the methodological approach,

Events unrelated ta tachnology

Major evenis unrelated o technology uptake will indistinclively drive online activity withdn a country. For
exampie, while the spike in the price of bitcoin (and other cryptocurrencies) had an impaortant effect on
global onling discussions in 2048, the anncuncemeant by Facebook of the launch of the Libra in June
2019 generated heightenad attention for cryptocurrencies and therefore & more freguent usa of the
blackohain vocabulary in onling discussions worldwide, The topic also generated longer-term onling
activity as pariners of the project dropped out® and both governments and legislators ramped up their
criticiam against this project of a stable digital money. ®

Foliowing the entry into force of the General Dala Protection Regulation (GDPR) on 25 May 2018,
discussions relating to the implementation of the GDPR, the fines issued by nafionsl data
profection authorities for non-complance with the regulaticn'™ and the responsibllity of social networks
o uphold data privacy’ greatly impacted online discussions teking place in the Ewropean Linion. Thea
topic also generated online activity culside the Eurcpean Undon with the adoption in California of the
Corsumer Privacy Act — the most comprehensive consumer data privacy regulation in the country.™

While those events generated a heightened level of activity, this does not directy imply technology
adoption,

Elections and teacher shortages

Depanding on the sampling period, the online activity for cerain counfries may be driven upwards due
to specific situations and therafore inflate resulis abowve thedr real valua. For example, eleciions, both
national and local, and teacher shortages can Introduce a bias in the score of a country by inflating the
results of the country for a given pariod.

Saveral countrigs-jn all reglons and clusters experienced a pre-glection pericd betwesen Septemiber
2018 and September 2018, including Brazil, Camercon, tha European Union as a whola, Rwanda and
Russia. This drove the onling activity upwards for the concerned countries, while it tendad to drop after
elections. '

Similarly, some of the countries in our sample have faced importan! debates on leacher shortages
during the sampiing period, including the Metheriands. ™ Turkay elso faced issuas in terms of teacher
unemploymant™ and in Chile online activity has bean sparked by leacher strikes, ' The methodology
rewards couniries that have undergone a shortage in teachers andfor othar related public debate on
similar issues and solutions, However, in the absence of debate on teacher shorages, the methodalagy
awards egual rark o countries unawsara of such gtuations and countries that do not face the issuwe.

Limited Internet acocess

Limited access to the Intarnat also directly impacts the representativity of thie results. For axampie, a
sample ceases to be representafive if only a small subgroup of the population can access the Internet.
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This is the case in Bangladesh, where only 15 percent of the total population has access fo the
Internet,™ which therefore does not constitute a representative sample of online activity.
Moraover, Intemel Bccess is often a proxy of upper socio-econocmic slatus. Since the ranking
mathodology uses activity frequencies discounted by the size of tha local online population,
over-epresantation of individuals of upper socio-economic status is lkely to bias results upwards.
Similarly, a high degree of activity concentration amongst a small number of ugers will bias results upwards,

Biases in automatic geo-localization

Tha mathodology does not consider tha impact of ‘maonapaly power' users and the determination of
authorfeite location. For instance, in the case of Singapore, i has been identified that the news site
Reytars has 72 articles geo-located to Singaporea that generate 29,000 instances of engagemant (the site
with the most engagement for Singapore; accounting for 16 percent of total likes/comments/retwests/
sharas).

Wa also find a similar incident n Morocco with Bloomberg's Facebook page, which has six
relevant posts that have been geo-ocated 1o Morocoo, Those six posts generate 14,600 instances of
angagemernt, which accounts for 29 percent of the tolal engagement for the country,

Identifying the exact location of public wab and social data is often difficull. The Dighal Inteligance
Plaform runs through varous criteria to determine the origin of a post or an article based on the
information available (i.e. geo-coordinates when enabled on social media posts, prefile location on
social sites, contact details on busness sites, domain and geo-IP for sites with no indication of location
o geography).

Instances such as thosa above, in which larger top-lier infernationally-oriented sites gat geo-locatad to
one country inaccuradaly, or sites that are categorized based on minimal information, may biss cartain
countries more than others, particularly n the cases of those countries that have more regsterad
domaing and/or host servers.

Data noiso

Moisa from linguistic idiosyncrasies also potentially inflates results upwards. However, there is litle
evidence of such in the sample that could be a challenge for text mining. The main linguistic chalenge
concerms fuiure skils; as thare is a high use frequency of relevant keywords In everyday disoussions,
this inflates the results lor this fleld In all countries. However, the key melric (s an index score that we
interpret in comparative terms {ranking), so we expect this drawback to have Ettle impact on the valiclity
af the findings.

Press freedom

Press freedom has a dual effact on country results,

Suppression of freéedom ol speech leads o a reduced number of mentions and aengagemaent,
suggesting that individuals may not discuss technology/future =kills adoption online. In this case, the
methocology underestimales the true value of awareness, which is not reflectad through online activity,
A low level of freedom of speech alao impaie the qualty of the Informationfdeas tranamission

mechanizm, which iz a ceniral part of effective technologicalfuture skills adoption and therefore can
adversaly afect this adoption and lower the level of awaransss

41
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Ciher factors

To proceed D measuring awaraness, We weighted all publication types agually. Neither the reach of the
publications nor the influence and netwaork centrality of the author wera included in the analysis. Gome-
municabon channels (2.9, blogs, newspapers, social media) were all addressed egually, while onling
activity was not capiured through all existing media — as previcusty mentioned above, (nstagram was
not taken into account,

In terms of the definition of the sample size for online data collection, for the United States, a subsample
of 15 percent of the data matching the gueries was exrapolated to represent the whole-data results
generaied by the couniry.

e
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KEY FINDINGS

The methodology detailed in Chapter 2 generated millions of mentions and identitied various levels of
engagement that informed a muli-ieveal analysis on fulure technology and skills awareness

Tha first part of the observation period (Seplamber 2017 - Saptambear 2018) revealed that all 40
cauntres in the sample recognized the imporiance of embracing technological change and the need o
support the development of associated =kills amongst thair citizens = ralsing the main challenge of the
transformation of their education system.

According to the results of the Global Technology Awarenass index, Singapora, Mexico, Luxembourg,
Switzertand and the United Kingdom are the countries best placed in terms of future technology aware-
ness, Indeed, they appreciate the oppoartunites presented by technological advancement and maintain
an active debate on the iszua invalving both public-and private stakeholdars.

These countries consider technology 10 be a driver of development and growth and have developed
national intiatves to mobilize sectoral regulators {financial services, energy, Blecoms), RO institutions,
the education sector and the econcmy through multiple, high-level conferences and innovative projecis.
They have also developed a general culture of understanding of new technologies and their adoption,

Muast of the countries in the sample, however — even those with high GKI scores - have only raised lim-
ited awareness of the future technologies. This constiiutes a significant weaknizss, given the poterntial
impact of such technologies on tha day-to-day life and sociaty,

Mearwhile, the Future Skills Awareness Index revealed thal societal debate about the future of the
education system = including the role, remuneration and reward of teachers - accounts for the major-
ity of debate, Online activity tends to suggest a crisis in this regard, rather than providing anticipatory
strategic pianning, while online activity concerning future skills as an impetus for, and reflection of, a
country's positive transformation is still limited to high-performing couniries =uch as Findland - which is
the exception and role model in this fiald.

In Section 3.1, we first discuss the overall leval of awaraness of tha five future flelds in the countries
sampled. We then separate these fields into two groups - technologies and skills — and imvestigate the
level of awareness for each, Section 3.2 therefore adds depith 10 our two-evel approach to awaraness
by examining comparative perfformance across couniries to reveal how well & country is perfaming in
terma of technological and future skills awaraness in ralation to others,

3.1 General observations Figure 3.1: Online popularity of fulure fields
Most popular fields

A high-level analysiz of menticns aggregated by fu-
fure fleld for all 40 countries batwean 18 Saplember
2017 and 15 Zeptember 2019 is presented in figure
3.1. Amongst the five fulure fields that this report in-
vasfigates, blockehain accounted for 411 pescent
of relevant cnline discussions, while Al, future skills,
cybersecurity and biotechnology accounted for 19.3
percant, 18.9 parcant, 14.6 parcent and 6.1 parcant,
respectively. These results are in line with recent trends
in technological salience and the Gartner emerging
tachnologies hype cycle’.
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Comparison belween countries

The Skbal Techralogy Awararass Indax (GTAN and the Fullre Ski's Avaranass Index ar cath 2p-
propslate Indicators for tha comparlaon of futlre awaransss acrees cauatrlas, Flgu e 3.2 llustrates ke
scores on bolh indicas.

Ar anabyels of GTAI sooras, aggregated ovar the perled of obaanat an for each of the A0 courtrles of
inlerest revaals clear differencas in ke pramnencs of amergitg lechaolgies in public debate, The
SCOFES ang esoacially impartart for Singapore, Maxios, Luxembaourg, Switzeriznd anc the Unitad King-
dam. Aaz and African countries have the meset dizzanca oocovar nlarms of ralaiig awaransss and
hevdng axporls/praclitionsrs angaas in online discussions, Tajikisian is he poonast pesfarnirgg cownlry
inour sempla.

Aralysis of the Fulure 55 ls Awaranass Index seoras acrmss coanlries shaws a signilicant corceniration
of soores in fiva countries: [urkey, Bangladesn, Finard, Chile ard the Netherlands. A deeper analysis
al onlira actvity raveals that cublic debate on lagcher snotanas arives onling aslvity apeands lar Ban-
g adash and lha Melnerlands.

Firland stands oot a8 & role madal in this coala:d, with i nabanal oo fae skells arbicipE b, ‘Firland:
Sk lls 2035' 1 raising ralional desale on the Tulure skils reguirarrants of Finnish socioly.

Figura 3.2: Fulure awarensass acrss counirias
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3.2. FUTURE FIELDS

ARTIFICIAL INTELLIGENCE (Al)

An analysis of Al Awareness Index scores — deplcted In Figure 3.3 — [dentifies Luxembourg, Mexico,
Singapore, Switzerland, the United Kingdom, France and Finland as the top perfarming countries, while
the ROl and science dimension is the most discussed in the figld. These countrles have all developed
national Al strategees that have been actively debated on the Internet.

A second group comprising Australia, the United Arab Emirates, the Netherlands, the United States,
Japan and Sweden presents lower bul nonetheless robust awareness levels.

Luxembourg leads the ranking, with ADI and science accounting for 53 percent of cnline discussions in
the field, followed by enabling environment, which generated 28 percent of Luxembourg’s onling mier-
action in the field of Al

Luxembourg's online discussions on Al mostly related 1o the establishmant of the naticnal Al strategy
based on & human-centric approach.? |t also addressed ethical dimensions of Al and, more specifically,
the launch by the European Commission of the pilat Al ethical guidefings, and how thay might be deval-
oped and implemented in practice.?

In Maxico, the development of a national Al sirategy, and the creation by researchers from Samsung’s Al
Canitre in Moscow of a new syetemn that can transform still faclal images info video sequences of the hu-
man face making speech expressions,” captured the atiention of Internet users, The first ever visualiza-
tion of a black hole - tha product of an algorithm created by Dr. Katle Bouman, a 28-year-old computer
scientist, assisted by a ieam from MIT's Computer Science and Artificial Intelligence Laboratory® - also
generated significant onling activity.

The resulls of the Al Awaraness Index largely reflect recent events, such as the launch of ‘Al Singapare’
{Singapore’s national Al programme) in late August 2017, This led to the launch of a series of associated
initiatives including, amongst others, the formation of an Al elhics advisory council and two programmes
- Al for Everyone (A4EY and Al for Industry (Al41Y - to showcase the utility of Al advances to a wider
range of Singaporeans and Industry professionals.

Tha resulls in lerms of Al awaraness are also in line with the recent analysis by Asgard, a venlura capital
firm, which places Switzerland as the leading Al nation with the most Al companias per capita®,
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Figure 3.3: Artificial Intelligence Awarenass Index
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In the Uinited Kingdom, news relating both to Al use and private sector pioneers captured the attertion
of the onling community, with a main focus on the BDIl and science dimension. Two avants, in partcu-
lar, sparked onling activity during the period of observation; the establishment by the National Haalth
Senvice (MHS} of a nafional artificial inteligenca laboratory to enhanca ressarch and patiant care? and
the first-ever visualization of a black hole. The annual Al Summit held in London also contributed to the
country’s ranking by successfuily engaging the online community in the discussion. ™

The adoption of a regional perspactiva underscores the performance of the United Arab Emirates as
a champion in the Arab region, ranking ninth best performer in a global comparison. This reflects the
coordinated effort of the government to Improve public sarvices by employing Al solutions. During the
sample period, we obsarved that the Al Everything Summit that took place in Dubai sparked online ac-
livity, as did various Al Initiatives including the establishment in Abu Dhabl of the regional Research and
Development headquarters of China's Al giant SensaTime."”

An-analysis of the total sum of online menticns for the period displays a largely stabie trend in the valume
of mentions of Al (Figure 3.4). The sama trend is not prasant in the engagemant metric, which appears
o be low and stable over time (Figure 3.5), with 8 major peak in April 2019 related to the first-ever
vigualization of a black hole.
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Figure 3.4; Menfions of Al from September 2017 to September 2019 (expressed in thousands of
observations)
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CYBERSECURITY

Tha analysiz of the Cyvbersecurity Awareness Index presenis a disricubon of awareness amongst n-
ternet users similar io that for Al, while the enabling environment was the most discussed dimension of
the fiehd.

Luxambourg, Mexico, Singapore, Fintand and the Linited Kingdom are the five 1op performers. This is in
line with the themafic overlap between Al and cybersecurily - developers increasingly use Al techinology
as a tood 1o hone the capabilities of cybersecurity applications, and adherenca to the lenets of ethical Al
presupposes the existence of a secure environment for the exchange and storage of information

Luxembourg leads the ranking. with the enabling envirenment accounting for 50 percent of onling
activity in the field.

In Luxemniourg, the General Data Protection Regulation, which has been In force since 25 May 2018,
eparked most onling activity, as digd Cybersecurity Week Luxembourg, which took place in Cctober
20182

Cnline activity in Mexico is also driven by the toplc of data protection, and more specifically in the
context of the United States — Mesico - Canada Agreement (USMCA), which falls short on data
profection, ™ & conferance given by the Federal Police on 'Crime Prevention and Cybersecurity' to uni-
versity students also atiracted the attention of the online community,™ as did FPatricia Rosalinda Trujillo
Mariel becoming the reprasantative of the Faderal Polica in the Institutional Operative Coordination of
the Mational Guard (she is known for her numerous diplomas including in cybersecurity),™

Ranking sixth in the International Telecommunication Union 2018 Gilobsl Cybersecurity Index™
Singapore stands amongst the most commitied countries In terms of capacity building, cooperation
and technical awareness within the field of cybersecurity, The dependency of the local economy on the
smooth fiow of financlal capital, air traffic and freight has ensured Singapore is a prominent proponant of
the establishment and sharing of regional best practices. Sngapore has promoted the adoption of new
technologies in general, and bolstered membear states' cyber defence capabilities during its chairman-
ship of the Association of Southeast Asian Nations (ASEAN) in 2018, For exampla, an ASEAN-Singapore
Cvbersacurity Cantra of Excellance has been launched in 2019 to support the devalopmant of ASEAN
nations’ cybersecurity capabilities, as part of the ASEAN Cyber Capacity Programme. '™ During 2078, the
cauntry aleo successiully ofganizad the third aedition of Singapore Intermational Cyibersacurity Wealk,'®

As in the first pan of the observation period (Septamber 2017 - Saptember 2018}, the issue of ragulation
prominently appears in Finfand and the United Kingdom, where discussions in 2012 mostly relate to the
implamentation of the GOPR and in particular the finas issuad by Mational Cata Pratection Authoritias for
non-complignce with the regulation™ and the responsibility of social networks to uphold data privacy.
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Figure 3.8; Cybarascurily Awarérness Index

=
CnamAr Ry ANETI RS Ml

An anatysla of the sum of online mantlons for tha parica displayr & stable trand In the voluma of mentiona
of eybarsacunty (Figure 3.7), with the excepilon of the parlod batwaen Aprll and Juns 2018, This &plka
raflacta the res In Intersst amongst Eurcpean countrisa dus {primarily but not exclusively) ta the GOPR
leglsiation, which Iz aleo the key driver of engagemant through that period (Fligure 3.8). Tha aplke In
shgagemant &t tha end of tha parod relatas o the Equifax data braach, which exposad the roclal as-
curty numbers and othar esnsitive data of nearly 150 millon Amaricane. In July 2019, a estlament waa
raachad with tha Fadaral Trade Commission and the Conaumer Financlal Protection Bureau on a $700
milllon fine, of which $425 miillen will go to the peopla affactad by the braach =™

Figurg 4.7: Mantlong of cybarescurity from Septemipes 2017 & Septsmber 2018
{aprassad in thausangs of chesrvationg)

Tl rrv i
[ ]

AT ¥ /

EHE - danaary 20 - iy ZM0 - Jamay 200 - iy

| 714 _LINGF RPOLE cok Fuiara Knowlsd ga_TE T_Englishpdi T 1IFIEN3 %58 P



Figure 3.8: Leval of engagement on cybersecurity from Septeamber 2017 1o Seplembar 2019
{expressed in thousands of observations)
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BIOTECHNOLOGY

Analysis of the Biotechnology Awarenass Index scores {fligure 3.9) pamnts 1o Maxico, Switzerland, the
United Kingdom, Bangladesh and Singapore as the top five performing countries, while the RDI and
sCience dimanskon iz the most discussed in the fleld.

Mexico leads the ranking, with the RDI and science dimension accounting for 82 percent of ondine ac-
tivity in the field,

The high ranking of Mexico in terms of awareness reflects fts growing biotechnology sector, Dnline
dizcussion in Mexico s sparked by a wide array of news related to the outcomes of research and
statements of scientists in the field and ssued from vanocus research centres and laboratories through-
cut the country, For examiple, cniine activity was sparked by the development of a vaccine to immunize
pigs against cyslicercosis developed at the National Autonomous Liniversity of Mexico, Currently only
produced in the laboratory, i iz infended to be administerad to pigs 1o pravent the spread of tha dis-
ease, especially inrural areas.* Online activity was also driven upwards as researchers at the National
Autonomaous University of Mexico (UNAM) developed proteins o slow the growth of the pathogenic
bacteria listeria monocylogenes. which can cause isteriosis, an infection which iz the third highest
cause of death due to food contamination In the world. ¥ The news that Cuba had begun providing free
preventive HIV pills also generated significant onfine activity.® Oither examples include the project led
by tha Mational Laboratory of Genormecs for Biodiversity (Cinvestay) in Mexco, tha Texas Tech University
and the University of Buffalo, wherain Scientists sequenced the avocado genome, shedding light on its
origing and laying the groundwork for future improvemants in agricuitune ®

Tha high ranking of Switzerland in terms of awaraness is mostly driven by RDI and science, which
accounts for more than 70 percent of online activity. The biotechnology sector is the largest ex-
port industry in the couniry, which, togethar with chemistry and pharmaceuticals, accounted for 45
percent of fotal exports in 2018.* The publication of scientific articles in the field generated important
onling activity, such as the publication of articles dedicated to tha "Bloinformatcs View of Glycan-Virus
Interactions ™, The Utility of Data Transformation for Alignment, De Novo Assembly and Classification
of Short Read Virus Sequences™ and the ‘Biogensesis and Function of Clreular RMNAS In Health and In
Dizeaze’ ® The establishment by Geneva's University Hospital of the first centre for medical genamics
also ganerated significant onlina activity.*

Tha United Kingdom iz ranked third, with RDI and sclance, and economy accourting for 80 parcent of
tofal activity in the field, with applicatons such as genomics and bicinformatics feasturing prominent-
Iy. In March 2012, oniine activity significantly increased, as Chanceilor Philip Hammaond announced
investment for the European Bioinformatics Institute (EMBL-EBI) in Cambridge in his Spring Statement,
which promised fo boost the UK's genamics industry with £45 million for Bicinformatics research.® Tha
BBC's Reality Check on India’s elections in 2019, also atiracted the atiention of the online community
Examining claims and pladges made by the main political parties Indicating that tha current Indian
government’s progress in specific sectors, such as the substantial investment in the biotech industry ¥

Online activity in Bangladesh relating to biotechnology was driven upwards by the signature of a
Mamorandum of Understanding with Saudi Arabia establishing the Saudl - Bangladash Institute of
Biomedical Engineering and Technology.®  Engagement online also concerned the creation, by two
brothers studying &t Chittagong Cantonment Public College, of an innovative gas leakage security
system, whichautomatically and instantly detects the source of gas leakages, opening doors and
windows automatically to disperse leakad gas @
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Ag in the United Kingdom, awareness in Singapore within thesa dimensions relate mostly to investment
in bictechnology. Online activily was sparked following the agreement by GlaxeSmithkline to buy US
cancer specialist Tesaro for £5.1 billion — a costly biotechnology investmant by the drug maker to rebuild
its pharmaceuticals porifolio ™ The discovery of cyanobacteria nearly 2,000 fest underground, hinting at
fresh possibiities for life on Mars, also generated interest amonget the online community.

Figura 3.9: Biotechnology Awareness Index

Analysis of the total sum of online mentions for the pericd displays stability in the volume of mentions
of biotschnology (Figure 3.10), with the exception of May 2013, which saw a spike In the number of
mentions. This was not driven by one specific factor, but rather by a set of converging factors. Several
major events took place in that period in different countries - such as the World Biotechnology Congress
2019 in Spair™® and the Asla Pacific Biotechnology Congress in Japan.® Tha UK was discussing the
introduction of a new law amending the current R&D tax credit systam, which was expected to have a
slrong impact on he national bictech industry,® Finally, Switzerland was discussing the resulls of the
Swiss Biotech Report®

The engagement metric points to five distinel spikes — before and after January 2018 as well as in Octo-
ber 2018, Fabruary 2018 and April 2018, Nevertheless, none of the deviationa Irom the trend appeared
io relate to & specific event. The most prominent stories in 2012 in terme of engagement related to the
discovery by researchers of almost 2,000 unknown bacteria in the human gut, as well as Cuba's distri-
bution of fres preventive HIV pllls.®
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Figure 3.10: Mentions of biotechnology from Septamber 2017 to Saptembar 2019
[expressed in thousands of observations)
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Figure 3.11: Level of engagemeant on blotechnology from September 2017 to Saplember 2019
[exprassed in thousands of observations)
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BLOCKCHAIN

Tha resulls of the analvais of online debate surrcunding blockehain technology stands out amongst tha
future fields owing to the media coverage of the spike in the value of Bitcoin, Thus, an overwhelming part
of the discusslons our algonthm captured relates to cryptocurrencies and not 1o the entire specirum of
applications that the distnbuted ledger technclogy incorporates,

While RDI and science iz the most discussed dimension of the field, analysis of the Biockchain
Awaraness Index scores (Figure 3.12) points to Singapore as the op perormer. Malaysia, Mesico
Luxembaurg and Switzerand complete the group of top five performing countries.

Singapore |eads the ranking with the economy and RDI, and science dimensions accountng for 69
percent of onling activity In the field, Singapore has become an epicenire of blockchain and
crypto assefz innowvation, supported by gowernment iniiatives accelersting the uptske of new
technologies, as lustraied by the success of OpenCerts. Reponadiy the largest blockehain applica-
tion of its kind, COpenliers is a project inttizted by the Government of Singapore and is 8 colleboration
betwaen the Government Technology Agency, SkilleFuture Singapora, the Ministry of Egucation and
Mges Ann Polvtechnic, helping employers and pecople (o validate certificetes from 18 educational
institutions.* Online discussion in Singapore was also sparked by various blockchain conferences
ocourring worldwide, and specifically the World Blockchain Summit held in Singapare in July 20183

In Malaysia, government efforis o promete blockchain technologies began in 2015, The initial initia-
tves ware primarily directed toward the financial system wia fintech development In June 2019, Ma-
laysia launched a Work Visa Program for blockchain tech professionals that resonated well within the
blockehain community.® Tha government also published an updated list of blockchain initiatives
im'oiving government agencies in 2019.% Online engagement was also sparked by news related to
accusations of the embezzlameant of mililons of dollars in digital currencies. *

Ranking third, Mexico became one of tha first countries in Latin America o regulate blockchaln and
cryptocurrencies.® Amero-Isatak, a Mexican cryptocurrency exchange firm, launched its first physical
cryptoourrency axchangs in the town of Nuevo Ledn, Monterray, with plans to expand 1o another savan
jurisdictions across Mexico.* The firm already mace headlines earlier this year for participating inwhat it
called the wotla's biggest arypltocurrancy raal estate axchange.® Tha Mexican stata of Tamadiipas has
incorporated blockchain technology in the fracking of grein for increased supply chain transparency.™
Major gatherings, such as the Blockchain Summit Latam in Mexlco,® also drove online activity upwards
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Figura 3.12: Blockchain Awaraness Indax.
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In Luxembourg, the parliament passed a law in February 20159 permitting the use of distnibuted ledgger
techinoiogy (OLT) for tha circulation of sacurities, facilitating the use of blockehain technology in financial
senvices.” The various events organized by the Luxembourg House of Financial Technology, which is
particularty active in thea field — such as the Infrachain Summit — also contributed to onling actvity.=

With a well-developed infrastructure, some of the best acadeamic instilufions in the world and a
nighly-skillad and motivated workiorce, Switzerland has become cne of the world's leading locations for
blockchain companies, notably with the set-up of the Crypto Valley — a strong acosystam for numearous
companies and crganizations in the blockohain sector.™ Online activity in redation to blockehain was also
sparkead by the launch of the Libra and the registration by Facebook of the company, Libra Networks,
in Ganeva.®

Analysis of the total sum of online mentlons for the perdod between September 2017 and September
2019 displays a rising trend that reachas ils peak in late April 2018, before decreasing progreasively
and stabllizing at around 25,000 menticns per week for the ensuing pericd. During this period, no single
event appears 1o drive the interest of the anline community. In the lield of blockchain, cryplocurrencies
genarate most of the mentions, followed by international conferences and evants.

The engagement metric presents a somewhat different trend, whera the steep hike in engzgement
{October 2017 to early February 2018) precedas the major apike in mentions. This could indicata a
dynamic relationship wherein mentions are reactive to past engagemants. Tha significant increasa In
angagemeant perfectly coincides with the rige in Bitcain valua, The spike in March 2018 relales to the
Christchurch terrorist aftack, the perpetrator of which mentoned in his manifasio that he eamed money
by imvasting in Bitconnect, an open-source cryplacummency.®
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Figure 3.13: Mentions of blockchain from September 2017 to Seplembaer 2018
{expressed in thousands of observations)
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Figure 3.14: Level of engagement on blockchain from Seplembar 2017 to Saptember 2019
[expressed in thousands of observations)
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FUTURE SKILLS

Anafysis of tha Future Skills Awareness Index scores (Figure 3.15) points to Turkey, Bangladesh,
Finland, Chile and Metherands as the top five performing countries.

We alzo note that the key driver of overall activity in the area of future skills is educalion, which ac-
counts for 64 percent of total activity, redaying tensions in the sector. Within education, & recument topic
Concarns the deficit and status of teachers. This is most evident in primarny and secondary aeducation —
critical stages for the development of the fundamental cognitive and soft skills that we have identified as
necessary for the employment market of the future. Countries where this issue is most prevatent in online
dizcussions are Bangladesh and the Metherlanas,

Turkey leads the ranking, with education accounting for 75 percent of onling activity i the field.
In Turkey, unemployment amongst feachers = a2 prominent issue, driving online activity upwards.,
In December 2018, the Ministry of Mational Education announced the placement of 20,000
contracted teachers from amongst 130,000 applicanis, which also =parked online activity through 2019.
Whilethe number cfunassignedieachersincreaseseveryyear, theshortage ofieachersisalspincreasing.®

Cnline activity in Bangladesh reflects the issue of the lack of properly treined teachers in the country.
Whila here has baen significant investment in impraving education, the country faces various challenges
in implementing many reforms, with progress being hampered by funding problems and inadaguate
schaool infrastructure. As a result, classrooms are overcrowdad and teachers are often poorly trained.™
The Asian Development Bank (ADB) has approved a $200 miflion loan to support Bangladesh's Fourth
Primary Education Development Program, which aims o provide qguality education (o all chilgren from
pre-primary to grade 5. The programme notably seeks to “reduce double-shift operations at schools by
recruiting mare ieachers and builging more classrcoms”, Inter alia.®

Finland leads the discussion, with intense online exchanges focusing on teachers’ wallbeing,™
the mpact of new learning methods®™ and the Finland Skills 2035 anticipatory report isswed in
May 2018%, which nighlights changes |n competences and skills that will be needed by 2035,

Onllme activity In Chile s mostly sparked by teachar strikes, Owver 80,000 prmary and sacondary leach-
ers were siriking for seven weeks between Juna and July 2019% due to lack of government responses
to their demands for better working conditions and structural changes.

In the Netherands, awarenass and debate abow future skills was concentrated on tha shortagea of
teachers, which creates a significant problem for the education system. While the numizer of schopis
facing a teacher shortage is decraasing, the number of opan vacancias for teachers is increasing. Ac-
cording to the primary education council, PO-Raad, this indicates that schools already facing this chal-
lenge are having even more difficulties in filling vacancies,™ As a rasult, thare Is increasing ineguality
in educaltion, as schools with 2 ‘complex pupil population’ are more affected by the teacher shortage in
primary education. Sacandary spacial education is also losing teachers o mainstream sacondary adu-
cation, as the wages are batter there,

France and the United Kingdom also face issues regarding teacher shorlages and status, while Malay-
slan teachers are amongst worid's mos!t dedicated o ensuring studenis’ academic success.™

Owerall awaraness of tha future of skills in the sirategic debates of nations remains waak.
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Figure 3.15: Fulura Skilks Awaranass Indax
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The total sum of online mentions for the period appears very noisy, but oscillations take place around &
stable weekly frend, with a magnitude of 25,000-30,000 cbeervations, and a major peak in Septemoer
2018, which is explainad by various news generated by the start of the new school year, encouragement
on social media for success and teacher shortages. Bangladesh and Turkey appear to account for &
lzrge share of the results (jointly accounting for around 28 percent of total mentions), In terms of engage-
mant, thare is a similarly nolsy trend, generated by a wide array of minor avents.

Figure 3.16: Mentions of future skills from September 2017 to September 2019
(expressed in thousands of observations)
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Figure 3.17: Level of engagement on future skills from September 2017 to Seplember 2018
(in thousands)

Wl

POIE - Jmrwiary ST - July 2018 - Jmauary B - uy

KEY FINDING

TEPRTE_ UINTIFAFD Boch Fusare Knowiedge TET Fnglsfugd®

TRARTE 550 PM



ar

BB R B T MR T TR B EC T B O B R B L Py LY i+



ENDNOTES

' European Centre for the Development of Viocational Training, 20419,

#Government of the Grand Duchy of Luxembourg, 2019

3 Digibyie, 2019,

* Kwan, 2019,

5 Brito, 2019,

¥ See; httpsfweww. aisingapore. orgitalentdevelopment/aida/

T Ibid.

" Asgard, 2077,

® Gallagher, 2019,

" Sea: hitpiilondon theaisummit.com/,

" Khan, 2019

# Sea: https:fwww, luxinnovation. lweventfcybersecurity-week-2018/,

12 Geist, 2018,

" Ely, 2018,

15 Pavan, 2019,

" International Telecommunicafion Uneon, 2018a,

7 Baharudin, 2019,

" Sear hitps:fwww.sicw.sgl.

8 Cellan-Jones, 2019, for a tracker of the latest fines issued by Natonal Protection Authorities,
zea: hitprwww.enforcementiracker.comy,

= Bates, 2018

" Redaccion Porcicuitura, 2019,

2 Mienio, 20124,

= Mundo, 2018,

B LUNOTV, 2019

™ Swiss Bictech, 2019,

# La Marcier el al, 2018

** |bid,

® Haddad and Lorazan, 2013

* Faas, 2019,

* Governmant of tha United Kingdom, 2018,

T Khare, 2018,

# [ndapandent Onling Desk, 2019,

= lago News 24, 2018,

M Higschlar, 2018.

* Wes-Haas, 2018,

* See: hitpsy'www hfarisconfarences.comyblotachnology.

T See htips:asiapacific. bictechnoogycongress.comy/.,

# MeConaghie, 2018.

* Bwisg Biotech, 2018.

= Mundo, 2018,

* Ranosys Technoiogies, 20718,

# See: Mips:fsingapore worldbiockehainsummit.com/

2 Alexandre, 2019,

# Maloyaia Govarnmant, 2019,

= Jamigul et al,, 2018,

“ Nasdag, 2018,

7 Coinbeat, 2018,

& Aguilar, 2019,

* Pirus, 2019

W)
&)
=
Q
<
1
S
w
4

1AM 1A UNTFAFD Boh Fusare Snowiergs THT [ngleupd?® B 1EARTE =5 PM



M Ges: hipshwany blockchalnsumimit.la)

# Linearmibourg for Finance, 2019,

= Sea; htipsdwww hoft com/fan/meet-the-fimech-communityinfrachain-summit,
# Tannler, 2019,

* La Temps, 2018,

% Sutton et al, 2010,

% Yazisl, 2018.

& Alamgir, 2018; and Islam, 2019.

8 Bar and Dwyer, 2018,

* Ronkainen, 2019

0 Pariulla, 2018,

# European Centre for the Development of Vocational Training, 2019.
& Chaver, 2019,

= Pigters, 2019

™ Platars, 20190,

% Mokhtar, 2018,

% The Economis! Inalligence Unil, 2018.

rarmta_ URD P EPO_Brak Dirivre Knesded g _TET_Endiepdl 57 TR e wsn il



COUNTRY
ROFILES

TAPTE_ LSNOFAFD fosch Furare Srcwdedge THT [nglehgd 083 TRARTE 55 PM



TRARTE LUSOFAFD Boch Nugers Enowiedge THT Fnglessd® 55 1TEARTE s Pl



Dn1
LLl
-
2O
=
-
O

SONIAONId A3M




Leading knowledge infrastructure cluster

—— A0 leading knowladge infrastructure countries T

- Australia = Hong Fong China (SAR) - Singapaore

- Austria = |celand - Slovania

= Belgiuwm = [retand - Spain

- Canada = |srael - Sweden

- Czechia - Japan - Switzerand

- Denmark = Korea (Republic of) - United Arab Emirates
- Esfonia - Luxembourg - United Kingdom
- Finland - Malta - United States

- Franca - Metherlands

- Germany - New Zealand

- Nonsay - Poriugal

The cauntries in this cluster are characterized by high GEI scores of betwesn 57,3 and 73,2, with world
rankings ranging from 1 o 30. Within the cluster, couniry performances are closer in general enakding
armaronmeant, whereas thera 15 a high vanation in their scoras relating o technical and vocational educe-
ticn and training, and RDI.

Haence, this cluster includes countries that display an above average performance in all sectors with very
faw exceptions, a.g. Canada and Garmany in the pre-university education, and Malta in techrical and
wocational education and training, noting that their performance is slhightly below the average.

The following section presenis the couniry profiles of the 13 countries of this cluster; Australia, Finland,
France, Germany, Japan, Luxembourg, the Netherlands, Singapore, Swaden, Switzerdand, the United
Arab Emirates, the United Kingdom and the United States.
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Knowledge infrastructure

In tarms of knowledge infrastruciure to support technological uptake, Australia is amongst the lsading couniries,
standing alongside the United Arab Emirates and the Netherlands.

Australia iz ranked 23rd on the Global Knowledge Index, outperforming 83, 7 percent of other countres. Australla
parforms above the world average in all secioral indices and s strongest in the areas of politics and institutions -
ranking 11th in a giobal companson - and especially in regulatory quality. Conversely, Australia faces challenges

in the area of innovation in production, which may be atfributed to the low number of designs within industrial
dasign applications.

Global Knowledge Index — Australia
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Tachnologlcal awarenass
86.5 parcart of the Australlan population hava accass to tha Irtamet. with armaan downlaad spead of 16.4 Vbps.

Between mid-Zeptember 2018 and mid-Septerrbar 2019, there were 41,499 unique authars contributing to total
content generation. The vours of onling activity ir Australia within the four lechnology Telds chozen displays
an average of 91295 rantiong aad 51,427 8 instancas of angagamean] par manth. Onling aslivily wihin the
Echnology fields displays 8 degree of concantration of 0000569, In comparative terms, 2079 preserts g higher
concent-aldon over the previous sampling perlod, which produced a value of Q0001 T,

Volume of discussions and engagameant sval associatad with the bour key technokigies for the futura in Ausirslia
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The grach of onling activity aver e for Australia shows peaks in engagement ana in mentors, in the area of
cybersecurily (enabling enveicnment. The peak rasulles parlain © Lthe sncryplion lew Lhal was passed by the
Australian Parliament inaarly Dacartar 2008, Tha lEw was highly eontroversial in e country, &8 it san Somped
‘echnology companies to grant police and security agencies access 1o encrypted messages,” The highest ceak
In engagement, observed in March 2019, was rot diracthy linked to future tachnologles, but <ather 10 the news of
ha Chrigtchurch masque shooting. A vidso of the act wes sprerd seross social madia platforms, with ertificial
intedligence toala and Fursan medearaters failing to detact tha live straam.”

Glabal Techmalogy Awaranass Indax: Ausiralia 71 Glusler aversgs
. Couriry sonne

Aletralia outperiorms Ihe onl ne actidity clusier
averaga in threa oul of four lachroiogy falds.

TH-
Im terma of actvity distributior withir tha cour-
Iy, Australia aisplays a balarced overall per-
formance. Mevarthelass, bleckengin stands
aut, owing fo Eigl‘li!l-ﬂﬂ.l"lﬂj.' highar ecarazs than E
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Futura ekills awaransass

Thea online community axhibits 2 moderate level of onlle activity concaming futare skils, with ar average valua
af 1,250.E mentions and 10,368.6 instances of angagement par rmarta. Tate snline activiby in tha grea of fitura
skillz in Australie is lawer than thal relesing ta the tachnalogiae of the ftura,

Volume of distussions and engagement level associated with future skills in Awstraliz

231300
14500

IE 1230

1Aq-

o LR R ] L) Jan 20T A MY alama

| o Fropgamene ST Toral War Hone

Tha ardina activity frard owar firme Tor Ausiralkia shows g number of paeks in angagamant ard one peak in men-
tions related 1o education, The results associated with these peaks pertain mainly to national and international
nesws regarding puolic education. In terms of argagemean, activity In one ceak conceatrated on the DECD's
feach'ng snd Laaming Irtamational Survey and its finding that Austra ian taschers wars lorgar hours than thoaa
in meat develooed courtries, The sarvey conducted acraee 30 countries faund that secondery schosd teachers
In Australla wors 44 8 hours per week on average, compared 1o a 38 8-Four Internatlona. average.® The second
paak i aclivily concerad propased changes in he secondary schaol curriculurm arnidsl @ planaes update Lo the
Melboume Dec aration,** - g govamment document sedting e vision for the naticnel education system.

Regarding the paak n martdons, this facused on the 2019 NAPLAN (MNatiaral Assassman: Program — Llsracy and
Mumeracy) raauita. Whi's tha perfamanss of primery &choal studente wae sbave the 2008 average, ascardany
sohoal atendess scored below the 2011 average ™ However, the results came into question, since 2019 marked
tha flrst e the test could be <an oniine; technical Issues had baan reportad, as wall as problams witk cornac-
tivity, which rreght have Mflusncad outcormes.

Readiness for technological uptake

To cancaptualiza tha readiness of the country far tachnolagical uptaks, wa compara twa daterminante of variation
in tha qualty of the technolog cal uptake environment atthe country level; krow edge infrasiruciune and awarenass,

Avgtralia parforma wedl in tarms af itz kedawdadga infrastrustore, Eohholaoy awararsss and lurs skills awara-
ness, with high scares gorass all thematic dimersions. There is room far improvenzat inters of the education
dimension across all fiekds, however, Australian pollicyraaking has proven effickent and wealkinformed regarding
the tachao ogies thet will shapa the naar futura and tha =kill sats et will enable Auatralian kaman capital o terive
and competa in the fuhire.
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Dverview of Australia’a readiness for technological uptake
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Augtralia’a high ecome in anabling envircnmeant reflact s incus, both in tha media and on the Internat, on the gaw-
enance of sLch technologies and programmes, with high levels of mentions and engagement relating to artific’al
Irtelligance, cybersccurly and blockchaln.

Moet artichkes concerning ke arabling ervironment appear 1o foous onlocal news ard policies: .0, "Al is coming,
whether Australia nas the oolicios to doal with it or not, repot wams®, published by ABCT, “NSW goveramert
[ooks 0 develen Al allhice policy™; or "Gavarnmenl ells busingss 10 soaak L o0 Al ragqulation™®, published by e
Fnancial Revew. Howaver, thara is still an irtamatianal facus on key news and events (with ar emphagia aon news
fromn &hina and tre LS): e.g., *Made Ir China Z325: ¥l Jinping 'z ptan o turn China irta the Al world leader™™ and
“LLS. ammy agsuras public that rabot lank systam adharas to Al murder polley™ . T s guanilly and guality of mea-
dia eccposure and discassions lead o b igh awaranass scoras for Australia ir the enabling envircomean: dimsnsiar,

Across Australia’z ADI and scicncs orling resulls, we sco an inlemational focus, with most resuls ciscussing con-
tres, ‘abg, think tanks, confarences, ote., kealad cuteids Sostralia — mice: ratabhy tha Sameung Al Canlar, 2 MIT
Medis | ab™ and the War g Al Conference in Shangha ™ The main local agencies seferenced are the Austrslian
Cyber Securiy Centre'™ and the Australian Institae of Machine Leaming. "
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Knowledge infrastructure

In terms of knowledge infrastructura (o support technological uptake, Finland s amongst the leading couniries,
standing alongside countres such as the United States and the United Arab Emirates.

Finland iz ranked sacond on the Global Enowledge Index, outperforming 89.2 percant of othar countries, pear-
forme abowve the world average in all sectoral indices and is strongest in the area of politics and institutions, rank-
ing third in terms of judicial mdependence in & global comparison. Corversely, Finland faces challenges in the
ared of social innovation, which may be attributed to the low density of new businesses in the country.

Global Knowledge Index — Finland
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Tachnologlcal awarenass
HE.5 parcan: of tha Fnnish population has accass o tra Intsrnat, with 2 maan downesad spead of 23,3 M ops.

Between mid-Zeptember 2018 and mid-Septemrbar 2019, there were 13,629 unique authors contribwting to total
content generatior. The volume of online activity In Finkard within the Tour teehncogy ficlds chosen d splays an
averags of 24189 mantians and 13,922 3 instanass of eqgagecwant par rmaerth. Onling acthiby witairn (B laohral-
oy fields digplays g degree of concentration of C.O005. In comparative terms, 2013 presents g nigher corcen-
ration over the previcus sanpling perioc, which produced a value of 000013,

Volume of discussions and engagameant sval associatad with the lour key technokigies for the futura in Rnlarnd
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The graph illustrating online activity over time in Fnland shows paaks ir engagement and mentions. Al peaks re-
late to the area of cybersecarty (specifically in terms of the econanmy].  he peak results pertaln malnly to nationgl
newe on date pivacy regulstion for gocial and beslth data,! az wall ae Fnlard |sading tha Good Courtry Indax,
which reasures the contribution of 2ack courtny to ihe common good of humanity, and ke aesociated benefits
It secures? Additonally, the international scandal sermounding Fecebook's ues of private phone numbcrs also

caused & signilicant pask in menlions.®

Global Technalogy Awarenass Indax: Finland 1 Clusler weerige
L Coening sonee

Sinland scores Below the onfing activity clus-
lr averaga inoall four lechnokgy Tielas, In -
ferma of activity o siributicn witnin the coentry,
“inland’s discussions are mainly orented 1o-
wards Al and cybarsecurty.
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Futura ekilis awaranass

Thea walume of online acthdity reacing o future skills disciayve an average valoa of 3871 mentlons and 11,848 4
instences of angagaement par moath. Total arline actvity in the area of futurs skills in Fnlard is ower tran thet

retaiing ta the technologiss of the futuars.
Volume of discussions and engagement level associated with future skills in Finland
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Tha trand of anlica ecliv Iy aver lirma “or Finand stows 8 number of cagks iv angagsmant and mandfions mainky
relateq o education, The results associated with these peaks perttain mainky to nationzl news an the financing
requirerments of the education sector, particularly relating to teachas and acult stiudents* and new rasearch on
tactora that gigr ficantly raduca callaren's laarming abill taa akasing that tha less tirsa paranta apend angaging wit
their chikdren's schaoling is directhy ref ectad in their school success = Finland's national forum far skl enticipation
= Finkand Skills 2035 = ras rased rational debate concerning futura skills requirements amongst Finnlsh soclety ®

Asadiness for technolaglcal uptake

Toconcesuallza the readiress of the country far technooglica uptake, wea compans o ey datamminanis of varzton
intha guality of thatechnolog ol uptake snviroormant et tha courtry leval: knaw adga infrastruciunand aweranass.

Finland performs wallin temms of its knowledge infrastracture, @ith highscores across allthematic dimensions, Cher-
all, tris high kroesadge mfrasiroclure socee is in | 'ae with Lha iscknology and ‘wlurs ski s awareness perlamance.

Chrarview of Finland's readinesa for technokigicel uptake
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The country is very well-positicned for the future, relying on both sirong infrastructure and high levelz of technol-
agy and skills awarensss, although with room for improvement in tha fisld of bictechnology.

Efforts in this direction are clear from Initiatives such as the European Bloeconomy Scens event hosted in Helsin-
K, Finland. The biceconomy conferance focused on sustainability, and socught o raise awaranass and promote
public diglogue.” The alorementioned national forum, Finland Skills 2035, s ancther example of the curren prom-
inence of the topic, Generally speaking, Fintand is becoming & |leading innovator in férms of future-proofing s
population with skills training.

Finland halg the six-month rotating presidency of the EU Council in the second half of 2019, defining one of the
presidancy’s priorities as the protection of the security of EU citizens, pushing for a review of the Union's imernal
security sirategy and hybrid threats, Finland promoies a comprenensive approach to security, defining a broad
range of risks from climate change to cyberattacks, including online disinformation campaigns. The presidency
program highlights the imporiance of achleving high levels of cybersecurily and the need lor coordinaled EU
action in this regard, and largely drove tha discussgion on this topic.®?

After becoming the first country in Europe to adopt a national Al sfrategy in 2017, online activity reflects the fact
that Fintand has launched the largest Al retraining initiative in the EU - a programme that aims fo reech ane per-
cent of #s pooulation, or 54,000 peogle. In February 2018, new parinerships were announced with neighbouring
Swaden and Estonia o test Al technology across borders, Including cross-border tHals ol autonomaous shipping
ischnology on the Baltic sea batween Finnish and Swedish ports, and an axperiment to combine parts of the
Finnizh and Estonian digital imfrastructures.™ Thesae regicnal parinership plans come at a tima whan EL-level
poiicy action on Al is intensifying.

The country's performance s particularly strong in Al. In December 2018, onling discussion focused on the Euro-
pean Commission's coordinated plan on Al, ivolving all Member States in an effort to define oint actions aimed
at increasing funding and data availabiity, fostering skilis and ralsing awaraness of the banefits of Al. At the time
aof tha launch of the Commission’s plan, Finland was ona of only five Member States to have adopted a national
Al strategy with & dedicated budget. ™

Endnotes
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In terms of knowladge infrastructure to support technological uptake, France is amongst the [eading countrias,
standing alonpside othars such as Singapore and Sweden.

France ranks 22% on the Global Knowledge Index, cutparforming 84 .4 parcent of ather countrias. France
parforms above the world average in all sectoral indices and is strongest in the area of haalth and environmant
- ranking ninth globally. Conversely, France faces challenges in the area of formation and professional raining,
which may be attributed 1o low levels of government expenditure on vocational education and the shortfall in ihe
share of students anrallad in vocational programmes.

Global Knowledge Index — France
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Tachnologlcal awarsnsss

8z parcat of the Franch popuation have accass to the Interiat, with a mean download spesd of 30.4 Mbos.
Between mid-Sepember 2018 and mid-Septenber 2519, there were 130,384 unique authors conrbuting o
otal portent generaticn. The wolume o onling actvily in Crance within the fear technolegy fields chesen displays
an averadgs af 31,3578 mentions arsd 128 8838 instances of angadgerant. Onlire actv by withn b lechnology
‘ields displays g degree of concentralior of 0.000G9. In comrparative terms, 2013 presents a lower concentration
over the previous sampling perod, which produces & value of 000052,

Volume of discussions and angagemant lavel associatad with the four kay tachnalogees for tha futurs in France
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The trerd in onlinge 2ctivity aver time for Frarce shows peaks in ergagemen: relaten to the area of Al {RDI
and science) and one peas n omaclons in e area of blocschain (ecoromy). Tha rosulls associabed wiih
he perd 1 mertions mainky pertain o LOLIGO', an 100 crowdtaraing platform; the company proc airms
imelf to ke the "Workd's First IC0 Saiety Ecosystern' and promoies iself through numerous twitter posts
posted on s officlal account! The pazk in engagemnent In January 2013 ralates to the acqulsltlon of ane
af the mest powerful supsercorrputecs in Euraps. This is & partioularly valuable tool for clmets change
simulafions, mater'als studies and bialogy, and - for the first tme — researchar in artif cial intsligenca,”

Global Tachnalogy Awarenass Index: France - “1 Clasler wvengs
. Counipy sonp:
“rance outperfoms the online aciivity clusicr
averadga in lwo oul o Tour Bchnology lialds. 0
terms of activity o stribiution wittin the coeniry,
“rance shows small disparites across these
lachnology falds, wilk Al baing the most
orominant anc cybamecurily (ha larat prom-
nen; technoogy,
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Futura gkills awarenass

Thea anlne commdr Ty exhibits remarkao e levels af anling engagement conaen ng “wture sxllls, with an averaga
value af B,976.8 mantiens and 63,216.5 engagsment svants par marth. |atal arline activity in sha arsa of futura
skillz in France & lowar thar thet ralat ng ta tha technocgias of tha fature.

Volume of discussions and engagement level associated with future skills in France
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Tha trend in orling asliv 1y awar lirmg tar Franas atws a nwnber of peaks in argagaman; ard manfiaons mginky
relafea to education, and RN and science. In terms of engagemeanis, 1he first peak, in Ooober 2018, perains
1o Brainidet, a connected braln soclal mabwork. It smploys & device basad on an electroencephalograph, which
recorda the slactrical activity of the brain via alactredes distibuted araund tha haed.? The paak in January 2019
relafies 1o the very olten-mentioned idea in the Franch right party o affect the allacation of families of vickent
studenis In school.? A less expressed peak, InoJuly 20189, concerns the Minlster of Educatlor, who, during
the nalicndl assembly, dsked o replace missing copies during e baccalauresie cxarn’niabon wilh noies
of the confinuous e=gminglion.® in ferms of peaks in mertions, the firgt relates 1o the "Gichal Compact for
Migration® that tock place in Marakech and was adopted by 182 counfries, including France® The
sacand paak refarrad ta avinual reallny application that teachas HR managers bow to lay off ams ayeas — a virual
reality app, completa with amational neligence, develepad by Californian atert-up Telgaoin.”

Readineas for technological uptake

To conceptug ize the reaqingss of the country for tecorological uptake. we compae wa kay determinants of
varialion In the qual ity of the technc oglcal uplake erwirorment at the country level; knowledge infrastructure and
awaranass.

France exh'bits a very strong, remarkase pefommance, especially in @rms of techncéogy and future skills aware-

ness, with a maximal 2coss across almost all dirensions. Owerall. thore is roam for slight improvement in terms of
Encnwlecine infrastruciurg in the ieshnical and vacasional esucation sacior.
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Dverview of France’s readiness for technological uptake

Grarsral Ty e
Ecoramy | AT Lrnerery Tm.,;:::.:,m grabling T""':,’_E:*;-ﬂf
coLnotion =dnsdan and ardronTert ek ™
| Toinkg
s e i dkk i R drdeke Wik drdek
=T ) o K | & E b 4 i o
TeCIralRgy i i e e ok RN Il
EAaIerags * LL *ok L L2
Future akilks LE 3 ek k% R ik
HaioTish %k L L x &

hirbar: & rut sprian won amd ok i niiee parkcamenes nrk i mcraesre, e R s mnie ) secoimacl R 1N leeee] cpentla lnlarasl] Thw g e mead sedcnnie g
HTd Nt (IR S el ikl Irlsncd ) | e {0700 5 mors G-, A de N8RS 4 el 0RT-HCTRL O e (RO IR0RS)

The cauniry iz very walkpositioned for the fulure, relying bath on etrong infrastniciure and ehawing A high leval of
awaren=ss of both fulure skills and technoogies, with room far improvement in cybersacurity,

Frarca is on rack wilth thase improvernsnils, gs oyberssovrily wes ona al Me main lapics marking he French GT
presidensy. In May 2149 the intemational canference 'Cyibarsacurty, Coosdirating efforta to protect the financ al
socter n the ghebal coonormy' was convenoed urder the patronage o the French M onistry of the Cocomamy and
Fnance and tha Frencn Central Ban<.? Alao, in Nowvarbar 2018 e Frenen govarimani officially laonched ils
naw nafional Al atrategy at the Toulouss Institute of Computer Science Ressacch. The atrategy foreases ELIR
665 million of oedicated funding for Al research over the next four years, coming from both public and private
Irvesiments *
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Knowledge infrastructure

In terms of currant infrastruciure o support fechnological uplake, Germany is amongst tha leading countries in
the world, standing alongside the likes of the United Kingdom and Japan.

Gemany iz ranked 17th on the Global KEnowledge Index, outperforming 88.1 percant of other countries. Germany
perfiorms above the world average in six out of seven sectoral indices, with pre-university education being the
waakesi performing sector, It performa the strongest in areas of research and development — ranking fifth global-
ly. Conversaly, Germany faces challenges in the area of knowledge capital in pra-university aducation, which may
be attributad to fairly low gross enrolment and graduation ratios in upper secondary education.

Global Knowledge Index — Germany
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Tachnologlcal awarenass
837 parcent of the German populaion have dccess tothe Inernet, with a maar download speed of 248 Mbps.

Betwesn mid September 2018 and mid September 2019, there were 102,459 unigue authors contribuiing to otal
content generation. The volurre of online actwty in Garmany within the four technoogy fizids chosen displays an
average of 26,674.3 menticns ano 40, |89, 7 instances of engagement per month. Online actvity within these Selds
dizclays a degree of concertration o 0.002. n comparatve terms, 2019 presents a higher concent-ation over the
previods sampling perod, which croducen & walue of 0.0004,

Volume of discusslons and engagarmeanl kel assoclatad with tha four key techmalogies Toe the future In Garmany
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The trend in on'ire activity over time for Gemnary shows an active online community with two notewarthy ceaks
in engagement and two relevant peaks in mertions in the areas of & (economy and enabling enviranmens). The
Op resy 'tz associates with the peaks in engagemeant cerain main 'y to Germary's deteriorating global comostitive
position in terms of new techrologies and, specifically, Al Industry representatives anc oolicymakers discussed
‘he couniny's innovation capacity during the industral ‘air 'Indusireschau Har nover Masse' in Agril 2019 Addi-
donally, at the digital summit of the Garmnan Federal Govermment. Angela Merkel anrouncea the promotor of &
hird path with the US and Thinzg in tenms of data protecton and Al regulaion® The ceaks ir mentions resuled
rom the European Union’s new ethical nules “or the development and application of Al Curent’y i1 & pilot phasze,
corpanies, research nstintes and cublis authortes are now testing the ethical guidelines using assessment
lists preparcd by the Al expert groug, 2nd are due to communicae their expericnces by 20207 Final 'y, the sce

ond peak in mentlons resulted from Intermational rews about the Israell gaverrment refusing Semmanry access 10
oy bersecurity sites in lzrasl,

Gilobal Technology Awarensess Index; Gamany 1m ) Cusier Bvelege
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B oaverage in o gub of four technology |

fields. Interms of activity d stribution within the 2
county, Germeany displays a non-balanced
paformance — onl 'ne activity concentrated on o
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Futura gkilis awaranass

Thea ondine community presents a high level of online acivity in tha area of future skills, with an average value of
5.782 mantions and 31.020.7 instancas of angagarmart par month. Howaver, online activity in this aras is owar

than that ralating 1o the lechnologies of the fulure,

Volume of discussions and engagement level associated with future skills in Germany
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The trend in anling activity over tima for Garmany shaows hwo mAin peaks n engrgamant and swa peaks in
meations. both in relation (o educalion, The resuts assoc ated with these peaks pertain to national news ar the
state of educaton at the primary schodd leve! Ie particdlar, a5 Germany lacks more than 28,000 primary schood
lmachars* Tha olher peak i engeagarmant rasulled ram national rews on e ncrease in Genmean classay for
palice studerts.® Both peake in mentions discuss the increasing ineguality gap between sudents — with varying
lavels of financial means - ano called for an increasze in financial but a'=0 egducation related measJres 1o ensure
anua opporunities for Gerrmany's atudarts

Readiness for technological uptake

To conceghug ize -ha ragainass ot tha country for teearological upfaka, we compase wo kay daterminarts al
variation in the quality of 1he technc ogical uplake enviranment at he Gouny level knowledge infrastruciure and
AWATBNEES.

Gammary exhibite high performance in terme of its knowledga infrastructura, technolegy anc fuiure sklls aware-

nees, with high scores across most thematic dimansicns. Owerall, thera is noom for improvernens in the enasling
arniranmicnl ara BON dirmarsicns of 1he awarenass indicas.

Cvarview of Germany’s reediness lor tachnelogical uptaks
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The low awareness scores in the- enabling emvircnmeant, and B and science dimansions, indicate that Gemanmy
relies on its strong infrastructure and is starting its transition to new technologies — especially Al and blockehain

Limited discussion relating 1o bictechnology is noticed; however, developments in the area show that the couniry
Iz on track in this regard. In July 2018 the Johannes Gutenberg University of Meainz breke fundralsing records wigh
itz spinout BiohTech, which raised USD 325 millkon to financa its personalized ireatments for cancer and other
dizeases. This representad the largest financing round of any bictechnoiogy company in Ewrope, bringing the to-
tal sum raiged from invesiors and partners to $1.4 billion 1o develop a technology for individual tallorad treatments
for the Immune syster.”

In terms of the country’s enabling enwvironment, room for improvement exists, as refiected by a lack of enforce-
mant of lagislative maasures. While the country might have adopted encouraging policy commitments, there is a
nead 10 strangthen their implementation. This point was illustrated, for instance, in July 2019, when Germany was
feund to have continuously breached the ELU's Nitrates Directive, with the couniry’s groundwater being polluted
owver geveral years ®

The discussions around educalion were boosted by the adopiion of & new national strategy = Work 4.0 = in No-
vamber 2018, aimed &t preparing the economy for the digital transition. The strategy identifies upskilling and
[ifebong learning as impartant pillars n responding to challenges and opporunities related (o the adoption of new
technologies. MNeeds are delined by economic sector and analysed In categorles. such as workplace cesign,
aducation and confinuous training.?

The German govemment also issuaed its Al national strategy in November 2018 - the result of cooperation be-
tween the Faderal Ministry for Economic Aftaire and Energy, the Faderal Ministry of Education and Research, and
the Federal Ministry of Work and Social Affairs. The strategy establishes a frarmewark for the holistic development
and application of Al in the country, with the goal 1o strengthan Germany's position as an Al research hub and
foster the adoption of Al by SMEs.™®

Endnotes

" Knitterscheddt and Scheuer, 2013,

2 Brif, 2018

? European Commigsion, 20719,

1 Dubin, 2018,

SWELT, 2078.

s Helbig and Plister, 2019,

" Cogkson, 2078,

A Michalopouios, 2013,

¥ Faderal Ministry of Education and Research, 2019.

" Faderal Ministry for Economic Altairs and Energy, 2018,
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Knowledge infrastructure

In terms of knawledge infrastructure to support technological uptake, Japan is amongst the leading countrias,
standing alongside cthers such as Finland and France.

Japan i rankad 11th on the Gicbal Knowledge Index, outperforming 22.5 percent of other countries, Japan
parforms above the world average in all zectoral indices and s strongest In the area of innovation in production
- ranking first globally. Conversely, Japan faces challenges in the area of higher education inputs, which may be
atiributed o low levels of government expenditure on terfiary education.

Global Knowledge Index — Japan
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Tachnologlcal awarenass
84 5 parcart of the Japansss papulai on have acosss to the Inkarmat, with 2 maan dovwnloas spead of 42.8 Mbps.

Between mid-September 2018 and mid-Septerber 2019, there wara 167,417 unigJe aulhora contributing to total
content genaraticn. The volurme of anlire activity 11 Japan with'n the four tiecanology fields cheeen disgays an
averaga of 25,3544 mentions and 128 350 instarcas of engagaement par reoarth. Onling astivity within the ech-
nedogy fields displays a degree of concaniration of (L0003, In comparative terms, 2019 presents g lower concan-
ration over the previcus sanpling perioc, which produced a value of 000035,

Volume of discussions and engagamant lswal associaled with the four key tschnokgies for the futurs in Japan
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The rend of online activity crver time for Japan shows a number of peaks in engagemert related o blockehain
(AEI and sckenca, and education). Thara 1z alsa a ralevant paak I nentlons related t@ A0 and eckanca, Tha firat
pank in engagemeart peraing fo lonal news — epeaifically 60,000 peapla registaring “of the gama Sawnehi'e Tras-
sure', inwhich contestants search for 130 million yen in Bigein,' The second peak in engagement resJlied from
natonal news aboul the Yaros Basearch Instliule's sursay on the domesilc bleckehaln-emploved sanrdce market.
Tha survey proaclad e valus af s rmarkal o raach 17,150 millian Yen by 2512 aad 123,530 milliar Yen by
20227 The thirg peak in engagement concarnad netonal mews of the Japanese Socigty for Aights of Authors,
compascrs and Publishors (JASHAC), which conducted a two yoar investigation into the ilicgal usc of music in
classioarms® Tne fical paak = menliong “asulted from mternationa) rness cancerring the masting af e G20 in
Japan in June 2018; ministers of trade and aigitel econaomy met early inJune to discuss the echics and assess the
implicators of Al, 5G and other “ast deve oping phencrana.

I

Glubal Techmalogy Awaranass Index: Japan 71 Clusier aversgs

. Couriny sonne
Japan outperforms the onling activity clusior
avesaga n ore sul al laur lachmalagy haldz. In
lerms of activity digtributicn witin the couniry,
Japan's discussions are mainy onented o
wards cybarsacurity and A1 with kaar acthny
concarning biotacnnolagy and blockchain.
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Futura gkills awaransss

Tha cnlfne commun'ty exhicitz a high level of online activity concerning future: skills, with a1 average valoa of
1B, 40<4.8 mantians end 72,367 .8 instancas of argagamant pe’ manth. Total onling eetivily in the araa of fature

skillz in Japan is lowsr than that relafing ta the technologies of the fiut.uans.
Volume of discussions and engagement level associated with future skills in Japan
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Tha irand af caline activity aver Limea tor Japen shows a numcar of peaka in enpegarracrt related to FD| and
goience, anc education. The resy its associated with the first peak in engagement pertains o intemasional nesws
thiat the LS NWICHA had annourced its open source GPU acceleration platform, "HAPIDS', for data eclence ard
maschina aarning in Oetober 201E .5 The second peak inargagamant resulted fram the anrauncerant of a wialk ko
Japan by gn expert graup from rencwned univereities in the LIS 12 support the development of 2 "designated nae-
tonal unbversity’ that aims o provide world-class education aro raseasch. The third peak In engagement relaes
o Fice Univars by olferng scholarshics O sludenls Trom low-income lamnilas?

Readiness for technological uptake
To conceplud e ha reacingss of Lhe cauatry for leearalagical oplaka, we compare wa kay dalarminanlzs af
variafion in the qual ity of e technc ogical upiake envirorment gt the couniry level, knowiedge infrastructure and

AWEMCNess.

Chrarviaw of Japan's readiness for tachnalegiesl uptaks
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Japan perfarmed well in terms of its knowledge infrastructure, as well as i techrology and future skills aware-
nass — with high scores across all dmensions. Overall, the country is wall-positioned for the future, refying on
strang infrastructure and showing a high level of awarenass on both future skills and technologies. However, there
iz raom for iImprovement in s of fulure skilis in the epabling environment dimension.

In this contexd, the couniry's government co-organizaed the Asia-Pacific Foruem on Sustainable Development in
March 2019, together with the governments of Indonasia and the Philippines, The event was held under the
slogan 'empowering people and ansuring Inclusivensss and aquality’, and aimed to faclitate discussions on
creating decent, grean jobs and sustainable livekhoods, and educating and enabling residents to join efforts to
achieve sustainability.* Such initiatives targeting national policymakers and setting the tone for the region could
ba instrumental in raising awarenass of the skills and technologies of the future. Rnally, Japan has also pro-
gressed significantly in terms of anabling funding apportunities for start-ups, with innovative companies racaiving
more support. In fact, funding has surged eighi-fold over the past five years.®

Endnotes

! Yahoo Japan Corporafion, 2019,
£ ¥ano Research instilute Lid, 2074,

T Asahi Shimbun Digital, 2018,

* The Financial Times LTD, 2018.
*PC Walch, 2018,

* Asahi Shirbun Digital, 2018,

IT Media Inc., 2018.

# Govarnmant of Japan of al, 2018
? Takahashi, 2010,
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Knowledge infrastructure

In tarms of knowledge nfrastructures 1o support technoiogical uptake, Luxembourg is amongst the leading na-
tions, standing alongside countries such as tha Metharlands and Singapore.

Luxembaurg is ranked fifth on the Global Knowladge Index, outparforming 97 percent of other countnas, Lunxam-
bourg performs above the world average in all sectoral indices and is strongest in the area of ICT inputs = ranking
second globally, Conversely, Luxemnbourg faces challenges in in terms of the knowledge capitel generated by
pre-university education, which may be atiributed to low levals of enrolment in primary and upper secondary
education.

Global Knowledge Index — Luxembourg
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Tachnologlcal awarenass
97 parcent of Lisambaung s sopulation has access o tha Interret, with 2 mean downilcad spead of 41.7 Mbps.

Between mid-September 2018 and mid-Sactember 2019, thare were 3,038 unique authors contributing to total
content generation. The wolume of caling activity In Luxermbearg within the four technclegy fieids choscn clsplays
an awdrage al 3197 mandionz and 2,157 instances of engegenent par manth. Oniing actpiby within e lachnolo-
qy fiekds displays a degree of congentration of Q.015. In comparative jerms, 2012 presents g highar concentration
over the previous sampling perlod. with 2 wvalue of 00094,

Volume of discussions and angagament keval associated with tha four kay technalogies for the fuiura in Luxamboum
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The rend in online actwity over tima in LuxemaoLrg shows several peaks in engagemertand menticns. Through-
out the ocbeervatlon periad. anlite act vity was aspeclally movad by the establishment of e national Al st*ategy
‘or the country based on & humen cantric approach’, tha Cyberescuriiy Weak Laxembourg n QOciobes 2018,
ag well as the law passed by the parliameant in Febreary 2019 permitting the wse of distibulec lecger tech-
rickzgy (OLT) dor the circulaticn of scourities, therciore Tacilitating the wse of blockehain iechnalogy i fimancial
sarvices. The peak in angagamant around Jaruary 2018 ralalad o Bleckehain (edusation ) and epedilically (o the
represeniation of 16 start-ups from | uxembourg a1 he CFES — an annual rrade show argarsed by the Consum-
er Technology Association.? Onlire activity in February 2013 was important in terme of cybersecurity fenacling
anvirenmart), as the European Cormission prazanied a set of racommendatians for tha creaticn of B secune
avatem iha will anao'e cilizans to accase thai- slectronic health files 2cross Member Statas, straesing fhat this
will be I ull compllance with Eurepean data protecton rules? Ir Aprl 2019, there was an impoitant engagernent
I the area of Al (BD| and zcience, and aducation] partaining 1o the lwnch by the Eurepsan Correnission afl tha
pitd phesa of tha Al athical guidedings. Tnig rew slap falls within the European Srategy an Al published in April
2018." The peak in engagement at the end of the ooservation pariod is linked to & peak in mentions ardg relaes
o tha araa of blockehaln (RO and sclence). These peaks mosty pertaln o tha launch of Jur, a blockehal1-based
ataayatemn that provides eplutiong m the lagal and udicial industy ter buginese-ralated iszues, lRarched by
Qoeantx, an Al digital assst-rading platform.®
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Cllobal Technology Awareness Index: Luemboung 1 Clusber average
- ] Ceurtry goon

Lumembourg autperfiomms the cluster average

in three out of the four echnological fiekds in

tarme of online actvity. Ragarding activity dis-

fribiut an within tha cauntry, Lusembcurg die- --
plays a8 more balanced overall performance,
with online actvity sproad ovenlby across
blockochain, bialechnology ars Al nowewar,
stronger results for online activity are avidant
in the: arca of cyoorsecunty in the courtry,

b= B34

A S aad pdy P, gaiin iy L
Tacroiogy

Futura skills awaransss

Iha orlime community presants a sonifoanty ower Invalvament inonline eciivity concaming ihis topke, with an
average vA U8 of 46.5 merticns and 748.5 iretances of engagement par manth, Totel orling activity n the area of
future ekills in Luxembourg s kewar thar et relating to technologias of tha fulure,

Valume of discussions and engagament level assoclated with future skills in Lusembsourg
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Tha frand in onling eclivity in Luzemboung shows an imporiant instence of online engegement g1 the beg nrhing
of the chservation period, relating to 1he enabling envir-onment  ramely the adostian 8 rew procedure 2llowing
companies to produce green alectriclty at 2aro cost.” Arathar peak during the observad parlod In the araz of
fitura =kills {tachnology) ralatad to tha aunch of a oilot phases for ethical guidalines gaverning Al davelooment
and uaa o delerming whethar they can e implemented in practica, The Commissicn inviten industry, research
Instiutes and publ'c authorliies to test the detalled asscesment st drafted by the high-level cxpert group’, which
somplarmants e guides iras ® oo ol meations, e and in enline aclivily aver lirsa shewes Dad talavan cagks
in mertiang e ated o ihe enabling ervirgnment anc gcancmy. The first peak relgtes k2 the third Nationgl Plan for
Sustalinable Developmen: (PM2D), preserted by Mras. Carcle Dieschiou-g, Min ster of the Enviroamert, to the
part clpants of ke collaboretve pracass on 27 Septembar 20182 | ne sacand peak in martasns concerned the
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rating agency Standard & Paor's (B&P), which racofimed, an 13 Saptember 208, the Lussmbourg's AAA rating
and stable outoes, |t joins DBAS, Moody's ard Fi-ch in thelr assessment of the credit rating of the Grand Chuchy,
I s aralys's, the agency Faghilahts the country’s cconomlc prospenity, as woll as ks ransparcnt and oificiont
inglilutiaral framework, prucart facal palicy and robus| sconomic growh.®

Headineas for technological uptake

Te concaptualiza the readiness of the coantry for technolcg cal uptake, wa compare twa key determinarts af
varation in the guality of the lechnological uctake envircnment at the countty kevel knowlecge infrasiructure ard
AWRIGIESS,

Luxemoourg exhibits & particularly high performance interms of its knowledge infrastructure, and technoiogy and
‘Lure sxlile awaraness, wiih high scores across all sectors, Cvarall, tare s roam for imo-overmant In erms of fu=
‘wre skills awararass in the education and ROl and sciaras dirnansions, which ara e lewast scoring dimsarsions.
Qn e other hand, all of the giber dimensiona display strong results above tha avarage,

Ovarview of Luxembourg's readiness for technological uptake
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The county is very well-positioned for the future, relying both on strong infrastructure and shoswing a high leved
of awararess an tachne ogias ano skilks. An examsle af Mg awarsnses n Lusarmboung s s naloral S Vigien,
which undarl’'nes Luxembourg's ambition to bacora a living ek of rerkworld &1 epplicrtions™, or the racertty
passed aw shak facilizates the Jse of bleckehain technalogy in financial serdees, ™ Fowever, the country sl | has
raom for improvement In ks teams of its Tutarg skils awaraness. Laxembourg has alrcady la<er a step in this di-
raczlicn weith tha nabora upskilling alratadgy - "Skille Bricge™ — and confarancas such as "Who s alraig ol d gital™
hedd in January 2015,

Endnoles

! Gavermnient of he Grand Duchy of Lusambawg, 2075,
"L uwernbourg for Finance, 2018,

¥ Ralzer, 20715,

* Vanoystad! of &, 20713,

" Vanoystadr and Waldsteln, 207593,

F Decanty Oficial, 2019,

" Sl 2018,

*Vanadysitaadr ana Waldstoin, 201450,

¥ Magapau4, 2078,

2 Lvemboung Mindstne of Finance, 2075,

! Goveroment of the Grand Duchy of Luxernbaurg, 20158,
2 Livembourg for Finance, 2078,
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Knowledge infrastructure

In tlerms of knowledge infrastructure 10 support technological uptake, the Netherlands is amongst the leading
nations, alongside countries such as the United Arab Emirates and Singapore.

The Mathaerlands is ranked seventh on the Global Knowledge Index, outperforming 95.5 percent of othar coun-
trigz. The Metherands performs above the world average in all sectoral indices and s stromgest in the area of
the pre-university education enabling environment, which may be attributed to low governmeni expenditures on
primary education and & high pupil-eecher ratio in secondary educaton.

Global Knowledge Index — Metherlands
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Tachnologlcal awarenass
4.7 percent of pecple i1 the Metherdands have access tothe Internet, witn a mean download speed of 40.2 Mbps,

Bietwasn mid-Septambar 2018 and mid-Sapterber 2015, there wara 41,210 un qua authors contributing fo to-
Al contert geaeration. The wolume of orlire actvity in the Netnerlands within the four technology fields chosen
dizplays an average of 78888 montions and 11,181 Instances of ergagemen: per mantn. Oning activly withiln
‘b lechnology fields displays a dagree of concantralion of 00023, In camparalive lerms, 2019 presenls a lower
cencent-ation over the previous sampling perad, which produced a value of Q.0037,

Yolume of discussions and angagemeant level azzociated with tha four key tachnologias far the future in the Netherlands

=22k T o 7R Apr 3018 LT
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The trend in orline activicg over time for the Netherlands shows 2 nember o pesks in ergagemen: and men
Jons mlabing o blockehain (aducation and 01 and scienca) ana &l (RO and sciance). Insances ol engage-
rmant aaacaiated with thase paaks partain manly o Ioaal and indamational nesss and avanmE. Motahly, tha bloek-
chain and Al "Odvssey Hackathon® that ook place in Netnerlands in April 2019, attacting 1,500 participants,’
Irtarmnatioral blockehaln confarances wera aleo afocus of angagenent, Including tha Warld Blockehaln Sammlt In
Amsterderm?® and the loT Solutions World Congress in Bercalone.® “rivata compenias activa in blockebain also
aenerated engagement activiby,

Gilobal Technology Awaransss (ndex: Melhadands ; S1 Choster parege
. Curminy soonc

The Metherlands lags behind the onine

acivily clustar average in all four technelkg cal

falds. Interme of ectivity distribution witain tha -

Iy meslly beased o0 blockehan ana Al wih
oy bierseaL ity beirg 108 least disgcussad liald.
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Futura ekills awaranass

Tha orline cormmunity exhibits 2 moderate level of onlineg activity relating to this toolc, with an average value of
4 3167 martions and 19.344 5 instancas of sngagement par moath. Total anlice actiity in tha arae of fatura ekills
in the Matharancs iz lower in terg of mentiars and higher interme of netancas of angagaman: than that relating
10 te lechnologies of the future,

Valume of discussions and engagamant level associated with future skills in the Natherlands
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Tha trend inonling activily aver tme for the Metharands shows aeveral peaka in Bngagement and in meartions
relating w education, The resufts associaies with hese pea+s pertein mainly to the teaches shortage within
the Metheriards, with national nows coverlng disagraements regarding the education of mmigrant childran
babween he Dermoorals 56 council’s Fonda Sabla and P padiarnanladan Harm Baerlarma Baerlarms slaled
that there are few teachars voluntearing to teach immgrant studenis, and that this contributas to the shortane of
teachars. Additicnally, natioral nows or the sevese shorage of teachors stated that the deficit is cwven groator
FaEs in pravious yeare, with mora than 3,500 vacances lar primary leackers aspecies 5 Tha l@ackhar ahorlage
aaused signiticant engagement, espacially when natioral news ca led for nat replacing sick schoolteachers,
drawirg atention amangst po iticians and society 1o the cressure put on schoels by the teasher sharaga.® Finalhy,
foca naws anraunced that Zaanstad e sesking to introduce & four-day schosl wask dua 1o e tsacier s1ortaga,
which ceussd a peak in engegamant and mantars,”

Readiness for technological uptake

To conceptua ize the reaainaee of tha country for tecorological upteks, we compare wo kay determinants of
varlation In the qual ity of the techrncogical uplake envirarment at the counTy level: knowledge Infrastructure and
AWArGNESS,
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Dverview of the Metherlends' readiness for technological uptake
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The oountry is very well-casitionad for ika futara, ralying both ar streng infrastructura ard showing & bigh evel
of awareness on 2oth ‘uture skills and echnologies, althaugh with reocm for imorcvament inthe ares af cyoerse-
curity. Tae courtry is Investing i thiz area, with notable efforts (o laclitate knowlodgo cxchange. The Harchware

Securily Conferanca and Training svend in ha Hapgues in Saplembes 2019 cresanlad inlarnadioral ressarch on
topice such 8z 50 card hacking, Blusteath S hacking and vuinarabilites in 4G and 55 natwerks, In parallel o ihe
cevort, 4 hacking contest ook place aver the course of five days, inwhch competitors leoked for bugs in devices
[roen Googha.® The Meltherlands alsa gignad a confinuaticn agraement ol 1ha Cybes securily Safl-landing Program’
with Ganada, originally launchead ir 2113, The progremma suppods cusinesses fram both courtries looking to
sel up ther offices in the Meiberands end in Canada, resoectively. The companies receive assistance 1o build
reglonal natworks, conract o e partme-s ard possioly settls with a permarent prasarces in the new market ?

Erdnotos

' Sag: bt fawww. advaesey. angdadpeesy-heckathon-20 148/
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fEngethant, 20714,

* Sfeenbeake, 2018,
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SINGAPORE

Knowledge infrastructure
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Future field awareness indices
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Singapore is amongst the leading countries in tarms of its knowladge infrastruciure to support fechnological up-
taka, standing alongside nations such as Luxembourg and the United Arab Emirales.

Singapora is ranked fourth on the Global Knowledga Index, outperforming 87.7 percent of other countries. Singa-
pore performs above avaerage in all sectoral indices and is strongest in the areas of ICT and economy, ranking first
globally on both sectoral indices. Corversely, Singapore faces challenges in the area of higher education outputs
that may be attributed o the low share of researchers in higher education and moderate levels of government

expandilure on tertiary aducation.

Global Knowledge Index — Singapore
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Technologlcal awareness
682 percent of people in Singapore have access ta the Internet, with a mean download speed of 5.8 Miops.

Betweon mid-Seplermber 2018 ard midkSepiemoer 2019, there were 30,058 unique authors contributing 1o total
conten generation. The volume of online activity In -Singapore within the four technology fledos chosen dlsplays an
average of 6,248.3 mentions ano J36,32° .1 Irstances of engagement per month. Online acthity within the technclogy
‘ields displeys a degree of concertratior of 00018, In comparative terms, 2019 presants a higher concentration
over the previous sampling period, which produced a value of Q00013

Violurme of discussions and angagemant keval associalad with the four key technalogies for the futlre In Singapora

u | 5 a - T — e . e
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The trend of online activity over ©ime “or Singapore shows peaks ir engagemeant and meations mainly related o
cybersecurily {economy} and blockehain (ACI and scionce). The peaks mosly refe 1o inlernaticnal news and
avenls, auch ag the 2008 Mars Blpckchgin Summit, which tock placa ir Oclober 2008 n MNew York, gathering
experts to discuss next steps in blockehain,! Arcung the same perad, news repaorts of the drop in value of shares
In chip desigaer Mvidia wara (Inked 1o an Increase In mentons. Tha corpany's rasults were assoclated with a
drop in chip salas, causad by dacrsassd activity in aryotacumansy min ng 2 A furthar peak in engagemsnt from
Fefruary 2019 referred 1o news albout the Chinese multirational technology company Huawei: in the context of
LIS allegations agalrst the flmm, Bridsh securlty offlcalz stated that “hey would not support a full ar on Huawel's
invohermenl in national klecom matworks.? A spesch by tha Ministar of Educadion, Ong Ye Kung, anrounaing
changes in the nelioral examination and cerificatior ramework, alao resuled in & ceak of angagamant.

Gilobal Tedhnology Avwarensss [ndex; Singapare

Singapore ocutperforms the odline  activioy - Dauniry soom
cluskar avarage in hrea oul ol feur lachnok-

ogy fields, In termms of activily distribution L
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Futura gkills awarensss

The online comrmunity axhibits a low level of activity ~alating to fubure s<ills, with an averape valee of 1952 men-
borns and 2,003.3 inslarces of engagsment per mieath. Tolal orline activily in Lhe area of Tuluse skills in Singapore
ig lewear han thal ralating to the tachneiogiaa of tha fulyre.

Yolume of discusslons and engagement level asseclated with future skills in 3ingapore
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The trend in online ecivity over time for 3ingapore containg peaks in engagemeant mainky parta’ning to educsation.
The largest pezk in engagement, in October 2018, was linked 1o the release of the World Bank Juman Capital
Index. Singapore rankad firss In this global comparlson of 157 economles for developlng and Irvesting In hurran
capila 5 Anathar relevanl paak in angagameant oo duly 2019 relars Lo news o 1e inclos'ar of digilal skills (0 lhe
surmculum of lour spacial nesos schoods, Cvar 700 students (0 four achaple will acquine a<lle such as makirg
< payirents, us'ng emails and cnline chats as a lollovw up 1o a pikat initiaive fom carlier in the same yoar s

Aaadiness for technological uptake

To concopluaize the readiness of the country for tocarological aptake, wo compase wo koy detorminanils of
variglian in the gquality of tha technoagicel uplake envirarment at e counity lavel: knowledoa intraatrochire and
Awaranags.

Singapare axk bits nigh parfarmanca in teems of its <owledge infrastructira, techralogy and future skills eware-
nees, with a high ecors across 8l o meneians, It ie avidant f-om tha resulte ibe: Singapore’s ivestmant in a robuet

knowledge Tnrastruciure has contribuies to a well-balanced technology awareness. There remalns room for Im-
provarantin s af fulure skills seiating o RD and scicncs.
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Dwerview of Singapore's readiness for technological ptake

Bautalbion
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The courtry ia very wel-poaitionad for fhe futurg, relying an afrang infreatiruciure and showing A high leval of
awareness on both future skils and echnologies — and espacially in cybersacurity. An example of ke strong
poeiticn of Singapore in terms of cyoerzecar’ty 12 the ASEAN-Sngapore Cybarsccurity Centre of Excellence that
was launchad i 2019 b supporl tha development of ASEAN nelors’ oybarsacunly capabililks
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In lerms of knowladge infrastructure o support technological uptake, Swaden ranks amaongst the leading coun-
tries, standing alongside states such as Japan and the United Kingdom.

Sweden s ranked zixth on the Global Enowledge Index. outperforming 96.2 percent of other countrles.
aweden performs above the world average In all sectoral indices and Is strongest in the areas of health and
environment - ranking first globally. Cormversely, Sweden faces challenges in the area of pre-university enabling
environment, which may be altnbutedtohigh pupi-eacherratios and moderate governmentexpenditures on primary

educalion.

Gilobal Knowledge Index — Sweden
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Tachnologlcal awarenass
221 percent of the Swedish copuation has access (o the Inernet, with a mear download speed of 55.2 Mbps.

Betwesn mid Seplember 2018 ard mid Sepiemicer 2019, there were 12,477 unique authors contributing 1o ketal
content gencration in Sweden. The wolume of onlire actvity in Swedan within the four techralogy “ields chosen
dizolays an average of 2,151.6 mentions and 44338 instances of engagement per rmorth, Onling activity within
he lechnoiogy flelds displays a cegree of concentration of 0013, In comparative terms, 2012 preserts g lower
conentraton over the presdoLs sampling perled, which produced avaue of G007,

Volume of discusslons and engagement kevel assoclated with tha Tour key technalogias Tor the fubure In Sweden
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The rera of anline activity over time for Swoeden shows several peaks in mentions, the highast peraining o Al
reducalion} ard mors gpacilically o he aunch of the onling coarsa 'Claments of AP in Swadisk, wilh Lhe goal ol
aduaeting 100,000 pacple in Swetden durng 20187 Further peaks in meniong were cannesien 1o Al 18nablirg
environmert) ans biocksha n (RO and science), The former concerned posts related to the EL high-level expent
qrodp on Al releasing 2 1'st of recommendations for polley and Mvestmant.? The lattar refarrad to the TROMN Block-
chain, which was inlegrated with tha Semsung Blockochein KeyStors in Colober 201582 online activity ir Swadarn
displavs one majker peak 0 engagemant relating o cybersecurity (RDI and science), and mare specifical v o
Swoden boing ranked in third place in the latest The Good Courntry Indox' *
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Giobal Technology Awatansss (noex: Swaden
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Sweden lags behind the online activity
clustar ewvaraga In &l four  teshinalogy
‘alde. In tarme af activity distribution with-
'n the country, Bweden digplavs a greaer
‘niterost 'n Al than the oher threetechnolbges.
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Futura gkills awarensass
Tha onine corrmunity presents a kw level of orline actvity -alating to future =killz, with an average value of
08 rartions and 5864 5 instences af engagament par month. Total online activity in the aras of fuiue skills in

Sweacen ig lowear in Brms of mentions and highar in kzrms o inaances of srgagamart thaen that releling to ke
tecaralogies of the future.

Valume of discussions and angagamant leved associatad with futura skills in Swaden
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Tha trand in o1line activity ovar time for Swedan shawa two major pesks in engagement relating to educaticn.
One of ther pertans 1o & news piece related to 1he working conditions of teachers, quoting ar increase ir the
number of cases of vieence and threats toward teachers reported 1o the Swadisn Work Environment Avuthoriby.
Tha olher paak is linkad lo oullying callure al sehools and sludants’ babavior in Pe-classreorm in e conlex of &
wider debate on conditons at puclic scneals and teacher shortages.” In tams of mentions, the graph cisplays
three relovant poaks, all related to the topic of toacher shortages.®

Raadiness for technologlcal uptake

To concopluaize tha reaginess of the country for tocarological aptake, wo companse wo koy detorminanils of
varialian i the quality of tha technoogicel uplaka eavirarment ab e counity lavel: knowledoa intraatroctare and
awaranass.

Sweaan axhiblts high parformanas in tarres of 115 <nowladge infrestructura. with high scoras acees all diman-
sicne, and maderata parormance on hoth technology end “uture ekills ewararesa, Oyerell, there is raom for
Improvement In terms o° future skils awareqess ralatifg o lechnology, which 1s the ipwest scoring almension, As
for technokgy awarsness, Sweden faces challenpes relating o the enabling arviranegal goverming the lechral-
agji=s of the futune.
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Dverview of Bweden’s readinesa for technological uptake
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Even thowugh Iha country scores highly on knowledga infrastructara, te modaraie awarenaaa Acoras high:ight
areas for improvernent, The enabling erviranment and technology dimensions sLggest that Sweden relies or s
strong Infrastric ure and is startng s transitor to the use of new tecaralogies, cscecially in education. Howeser,
pide frorr zarra ellorks ralating o biokchooiagy — sue s e AR [Mleenalionz) Conlerenca ol Blalechinology,
Ervironmert ans Enginesring Sciercas in Stocknolm in Septambar 20187 —tne fisls af bictechralagy remaine &
ke arca for Swodon o invest in.

awerden has already put in place aomprekansive measures far skills deve opment, a8 evidenced by high litera-
oy, numeracy ard basic computer skills, At the same time, around 40 percent of emplovers” exoerence hirng
difficultias result'ng from a mismatch batwasn skills and market damand ? This s avioart also in 4 regort By he
Swadish Pubic Employment Servica, projeciing 8 shortaga of 100,000 paccla with the rigat skills for in-demand
jobe by 2024, The fielcs expecies 1o be most affactad by the snorege are healthcara, teaching and 1GT jobs.?

Endrmotes
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Knowledge infrastructure

Switzarland is amongst the leading countries in terms of knowledge infrastructure to support tlechnalogical up-
take, standing alongside the likes of Singapore and Germany.

Switzerand |z ranked first on the Global Knowiedge Indax, cutperdorming all countries. Switzerland parforms
abowve the world average in all sectoral indices and is strongest in the area of research, developmant and Innova-
tion (ROI). Conversely, Switzerland faces challenges in the area of economic openness, which may be atiributed
to low levels of creative services expaorts,

Global Knowledge Index — Switzerland
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Tachnologlcal awarenass
2.7 percent of the Swiss population have access 1o the Intemet, with a mean dawnload speed of 35.8 Mbps,

Betwesn mid Septermber 2218 and mid Septerrber 2019 there were 34,07 unique authors cartricuting fo todal
content gereration, The valurse af onling activity in Switzerkard within the four techralogy fie ds chosen displays an
avarage of 7. 903.6 mentions and 19,7476 instarces of angagemert per month, Onliee activiog within technological
elds displays a degree of concertratior of 0.0022, In comparative terms, 2019 presentz 8 highar concentration
cver the previous sampling perod, which preduced a valuse of 000068,

Volume of discusslons and engagermeant kevel assoclated with tha Tour key techmalogias Tor the future In Switradand
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The frend of online activity cwer time for Switzeriand shows a generally hioh'y-engacged o0l ne community. A peak
in mentlons in Jurs 2019 ralatas o the area of blockehaln faceceny and techrology), pedalning mesly o Face-
baok announcing tha launch of the cryptacurrency, Libra.” The company cnose Geneva g3 the headouartars for
its new wision g0 the "Intemeat of Money', locking to simplify and digitalise the way ceople deal with money, Cnline
aclivity in Switeardand dizplaye peaks nengagament relating o bslechnology (301 and scienca). A rescanch pa-
par conaerm ng the ganomeas of thraa closaly-relales Armazon sarata in he Cadbbaan proved popular, providing
ingignts on the species’ hisiory and consarvation.® Research on the himan micrap omre also caused a spike in
engagament, sevealing new insights on bacterzl exposure prior to birth. The discovery demonstrates that bacte-
riad DMA has tha potantial te influanae the foatal immuna systarm whilst o the samo 2

Gilobal Technology Awareness [ndax; Switzadand T Cusia Averane
[ Courssy econs
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Switzerland cutperforms the online activioy
cluster avarags In deo out of four techmalooy
“iglds. In terms of activity disirbation: sithin
the courtry, Switedand's online activity dis-
plays a parformanca ign fleantly higner than
e clusar avarage for Al and slightly higher
for blockchain, while it perfamns undar the
cluster aveorage 'n terms of bictechrology and
ayberassrity.
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Futura ekills awarensss

The cnline community presaents a low evel of on Ine activity relating to future skills, with an averapge value of 382 3
mentions and 2,141.75 instances of angagarrart par mart. 1otal onaling activity for fuiurs s<ls ie Switzesland is
kewvar than that relating to ibe technelogies of the futura,

Volume of discussions and engagement level associated with future skills in Switzerland
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Tha trand of anling activity awer sire for Switrerdand abows sevarsl peaka of engegement and mertions, mainky
relates to educaetion, One of the pesks in engagemeant was linked 1o rews conceming the state of the education
system in Switzerland. Specifically, statiztics show that only two percent of students cariicipate in anguago ex-
ohanpe inilizlves belwasn Swiss languags regions Furlhar pealkes in sngapesenl wara caused by news rapors
an eacher shorages, which are soube inmany regions, Estimates suggest tha? over 10,000 taachers are neaded
acroes the country to close the gap.® The Cantone of Bern is tackling the dof cit by offering jocs to already retired
[achars, cantacling 350 pansienersd Dnline activ by inlansilied m Fabroay 2009 armid aews somimaniary on Lhe
izsues female Muslim sfudents face in abtaining their unive-gsity degrees in teaching. Stodents wha wear the Fijsb
have substantial d ficulties finding rainesship positions, shich are part of the mandatony cJriculum for aspiring
teachars.”

Readiness for technological uptake

o conceptie ize tha reaainass of the eauvatry fer taearalagical Jptake, wa compars wa kay datarminants af
variglion in the qual ity of iha techne ogical upiake anvirarment at the couniry lavel: knowledga infrestructure and
AWAreness.

Swilzerland exnilis high sarformance in tarme oF s <nowladge nfreetructurs, tachnc oy swaqeness and fulure

skills aweareress, with high scores acroas all dimensions, Cwveral’, there is room Tor ‘mprovenent in terms of future
skills awaraness, In the dimension of educatan.
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Owerview of Switzerland's regdingss for technological upiake
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The cauntry ia vary wall-paaitiaorad far the future, wiih sirarg infrestructurs and & high lavel of ewarsness on tacn-
nologies; an example of this is he ‘Digital Switzerland Strateqy’ adopted in Sectember 2018.° Al is the technclogy
that Inspises the vast majorty of the onire acthiiy amrongst ke four technologles of the fature; this ray partly be

e plained by he aslabl shrranl of a nalicoaa wocking group on e subject®

Endnotes

' Lelsinger, 2015,

*Kplzhanovs, A119.

* Sfinaon ef &, 2018,

* Héflger and Birrar, 2078,
* Aeuiar, 2013,
* SR 2074,
fHahl, 2014,
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Future field awareness indices
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Knowledge infrastructure

In terms of knowledge infrastructura to support technological uptake, the United Arab Emirates (UAE) is amongst
the leading countries, standing alongside countries such as the Uniled States and Switzerland.

The United Arab Emirates |= ranked 18th on the Global Knowladge Incex, cutparforming B7 4 percent of oth-
ar countries. The LUAE performs above the world average n all sectoral indices and is strongest In the area of
knowledge competitiveness - ranking first globally. Conversely, the LUAE faces challenges in the area of health
and environment, which may be attributed to high levels of CO2 emissions per capita and low renewable energy
consumption,

Global Knowledge Index — United Arab Emirates
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Tachnologlcal awarenass
BE.4 parcen. of tha Emirali population have acoess 1o he Inlarmed, witha mean gownload speed of 98 Mops,

Between mid September 2018 and mid Septemrber 2019, thare were 10,044 umique authors contributing to total
contant ganeration. The volume of chillne activity (0 the LIAE with!n the four tachneagy flelds chesan displays an
averaga of 3 48605 meniians and 762088 natancas of angagement par monih. Onlne aotivity within tie fachnoks-
gy fields displays a degree of concertrazion of 0.0041, In comparative terms, 2019 presents a higher concertra-
Jan ovar the pravious sampling perlod, which procuced a valus of 0.C01E.

Violume of discusesiona and engagament leval aesocialed with the lour Key ischnokgies for the fitura in e LAE
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The anline achvity trend ower Gmea for the Urited Arab Emirates shows peaks inengagemert and mentions in the
areas of cviarsecurly (enabling armironmenl) and Al feconceny). The peak resulls perlain mainly 1o local and
international news ana evants. Onling activicy apigad amidat the rews of Facseboosk ramoving bundrada of pageas,
groups and accounts from Irdia and Pakistan because of 'coordinated inauthentic behaviour o spam’, This is
part of Facebook's affort 1o flght allegatlons that ke network Is used 0 somead mismormation.” Engagement and
rranticns 820 paakad in January 20153 in ralaticn ta tha lzunch of tha Smark Dube. A1 Taolkit, craeted to support
industry, academia and individuals in the reeponsible use of Al systams” Tae trend of anlie activity over time
also shows a peak in mentions related oAl (RD1 and scicnce) and scocifically 1o the Al Everghing Summit con-
vanad i Dubai®

Giobal Tashnalogy Awaranass Indax: UAE s 2 Chusier avorago

Cowrirg soora

The Untod Araly Emirates outcorforms the an

ing actvity cluslar avarane in hrae oul o laur -
ierhnalogy fields. In igrms of activity distribu-
tior within the countsy, the United Arab Emir-
ates displays salanced paformance amongst
ihe tachrciogias, with anly biatectnolegy rat
irggering orlire activily.
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Fultura ekilis awaranass

Thea anine comimdr ity exhibits a low leved of anling acthity concaming futuse skills, with 21 average value of 267
me-tions arna 1,032.8 instaqcas of engagameart per rant. Total anling actvity in tha erea of future s<lls in b
LIAE ig lawer than ihat ralating ta tha echnalogies of the futute. This may poirt ta 2 waek inlerest in the field of
future ski'ls, or to an informazion neteors where onlineg media is not ke principal channel of information dissemi-
naliar.

Valume of discussions and engagement level Rescciated with futura skilks in the UAE

-
E.HH-

1D

B Trew PropnaTend . Tord Werlinoe

Tha caling ecdivity frand car Sira bar tha LIAE sfhows 8 numbar of peaks ir angagerment manly ralatad to etuce-
tion, The peak in January petains to the ratings achieved by Abu Dhabi schacls showing that one in thres edu-
cational ingdnrtkns had Improved It pefarmanca In the cast two vears.” A ess expressed peak in engagement
partaine o repords aver the proing of taxtboaks at the Indian High Schood in Dusai, with parents conpleiring that
sohool materials are toa a=panaiva.® In terme af paaks 'n meations, t1e srand alse shows aclivity mainky relajea o
aducation. The largest peak perains 1o local news cancerring the launch of the ‘Goverrment Design Intative’,
which raprasan s a raw malthodolegy in gaverrment work. The dasign s mearl 1o foser e developimenl ol pre-
greEmmes and policias boosting people's sccistal participation.®

HResdiness for technological uptake

To conceptuglize he reaciness of the country for tecaralogical aptake, we compare wo kay determinants of
varkation in the: gual iy of the tochrne ogical uplake cridrorment at the country level knowlcdge infrastructure and
AwArENass,

The Un'ted Arab Emirates exhiblis a generzlly high performance interns of knowledge infrasinicture and techral-
any awaranass — with high scoras across a | dimensions — and a moderata padormance in future ckills awzronass.
Tharall, there is room for improvament in tarnes of fusure skille ewereness in education and anabling snvirarment,
which are the lowest scoring dimensions, The UAE has invesied heav vy in its knowledge infrastrecture across all
soctars and s iz well-cxplainad by he balancad resulls an the GEIL wharcin il s positianed amongst the eading
courtriss. Policymakars in the LAE ara wall-irtarmad and proactiva ragarding the disraptive technolog isa theat will
shape the near futureg; this is evident in tha tecnralagy awarenass findings, which Pighlight the imestments made:
by the governmert 1o ensdre ts people do not lag behind others.
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Dverview of LUAE's readiness for technological upiaks

Ecraralion
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Discussiong rRnd angagemant around lesrning atretegias and aducetional rasasrch in tha LIAE ara most notica-
aole or Twiter, These discussions and events appear 1o be mainly driven by teachers and/ar ather educatioral
pracitoners o rescarchers, somolimes using the hasktag #TeachUAEChat [e.g. workshops an actve leam’ng
slralagios;” and various booloamps, raining evanls 2nd confargrogg? 161,

Within *he onfing nows media, there is a focus onindvidual local schools and orogrammes using innovatwe
malthods and slraegies in praunvesily aducalion (e.g. rans baaing ram Boemeassars 1o nome kamieg in UAE; 12
pramating inclusve eaming enyvironments in pre-schoal;™ and fraining of stucents in cloud technalogy And aott
shill="1).

Endnofes

Mg, 2018,

* Fag: https:fwwwe amerdubal sainiietives/aiprnainke-siice.
* Dee hilps:a-svarylhimg. ooy
$ Girvi, 20718

SEnknan 218

BLAN, T8

FLIAEL News. 2018,

8 Kinderganan|JAE, 2074,

Y Rgghi_Sawhnegy, 20114,

" hdcBlanadames, 2075,

1 @FHigtany, A4

= Mgsudi, 2018

Al Prags, 2018,
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Knowledge infrastructure

The United Kingdom (LK) ranks amongst he leading countries in terms of knowladge infrastruciure to support
technological uptake, standing alongside Switzerland and Singapare.

The UK iz ranked ninth on the Global Knowledge Index, cutparforming 84 percent of other countrias, Tha LIK
parforms above the world average in all sectoral indices and is strongest in terms of higher education = ranking
first globally. Conversely, the UK faces challenges in the area of pre-university educational enabding environment,
which may be aliributed to high pupil-teacher ratics,

Global Knowledge Index — United Kingdom
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Tachnologlcal awarenass
94 5 parcan: of tha UK populalior have accass ta the Internat, with 2 mean downlo2s spasd of 22.4 Moos.

Between mid-Septerrbar 2078 and md-Septamicer 2019 here were 185,159 unigue authors coniributing to total
content generaton. The wolume of anlirg activity in tie LK within the Tour lechnology Tields chosen displays an
averags of 38 5187 rmentiong and 338,914.5 instances of engagamart par monlh. Onling activity within tach-
nedogicel fields gisplays 8 degree of concantration of 0.GQ0OTY. In comparative terms, 2019 presents g higher
concent-aion over the previous sampling perlod, which produced a value of Q00031

Velume of discussions and angegermer [evel asaociabed with 1he four key tachnologias for the futena in the Lintad Mingdom
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The trend in online activity over time for the Ur ted Kingdom shows a generally high kevel of engagement, with a
[ow numbes of larger poaks, rostly Iinkes 1 tha arga of Al [BDI and scanca). The op resulls associalsd wilh a
rrajor pasd in April 2118 periring o the firak-eeer visualization of a black hole, thanks ta tha creation of an algs-
rithm by Dir, Katie Bouman, 2 23-year-old computer scientist,’ The peak in engzgement in Febrneary 20139 pertains
0 biotechnology fAD] and sclence). A comment by a TV host o0 tha Amearlean Fox kawse network weant viral on
sacial media, provoking discussars abaut hygiana swareness and bacleriz. Regular hand wesning ramairs
ana of the hast ways to remove gamms and prevert the spread of diseases — this rem nder fram the LIS Center
'or Discase Conral and Preverton cormes after the host's claim to not wash their hands as a way o incculaie
harrsalvas.?

71 Gugisr BYerage
Global Tachnalogy Awaranass Index: Unitad
Kirgdom

The United Kingaom ouperforms the onine
actvity sluster evarage in three out of four
lschnalogy fisldes, Inierme af achivily dist-ib-
fion within the courtry, the Uniteo Kingdom
digplays nwerest in all technologias, with Al
baing tha moet promingat and biockekain tha
east prominent.
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Futura skills awaransass

Thea orline community presants a high evel of online activity relating to future ski-ls, with an average of 80702
menticns and G1,243.9 instarcas of engaegemsart par morth. Tata orfina activity regerding futuse skills in ibe
Linited Kingdam ia highar ikan the clustar avarage,

Yolume of discussions and engagement level associated with future skills in the Undted Kingdom
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Tha trand inanlire activty over time far 108 United Kingaom showa sevaral pesks in engagemeant ralstad o ed-
ucation, Peaks are mainhy related to lecal and national news pertaining 1o leacher shortages in the country, To
tacs e the lssue, the gowvernmicnt s glann’ng to offer teachors cash incontves and a better work<life baance,
aloreg with Training coporlun’les lar young leachens. The shorlapge is anly aspecied Lo weesen, wilh projaclions
af t1e number of secondary school pupils ircreasing by 15 percant by 20257 A ‘urther peak in ergagameni was
assoCiated with the nows of a char design that blocks ‘mansproading'. which was oart of a stuadent's final woar
project. A Brilish dasign graduals baill a chair wilh a iangular g=al ancouraging a sitling posilicn wilh ¢laged
lega for men tz restrict the encroaching of adjacent seatirg space.® A pask in mantions fram Juy 20102 was linked
1o the resu s of the Mational Student Suney, with schools acress the courtny cublishing articles abaut their score
In the ranking. Notably, siudents at Camorldga Unlvarsity boyeottad tha sureay for 2 third consacullve year, re-
sulting 'n & survey responee rata 28 parcant below sha requited threshola for usakle dats, in & projest against
the governmert's Righer education ~eforms, The sunvey has bean criticised far its links with fuition fee increases.”

Readinass for technological upiaks

To conceptualize ke readliness of the United Kingdom for techncoglcal uptake, we compars two key determi-
nanls af varation 'n the guality of the lechrckgical uptake env'ronmant at the country keval: knowledge infrastnic-
fure and awarangss.

Tha LUrted Kingdom exhibits high paformanca in tamme of s knowledge nWrastiuciurg, @ocanalogy awarenoss

and luture akil & awararess, with nigh scores acrmes all dimenaions. Ovarall, thera ie room for g alight improve-
ment in terms of the enablirg envimnmert governing future skills in the LIK,
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Dverview of the United Kingdom's readiness for technologicel uptake

Bduralitd
| Grarzral e e
Ecoramy oyt | [ Aty T‘“;L‘,' iyl sabling Teshra ey
odusaian counotor =d aedan and a2rdron mert i
Tonrg
it e dkk e R drdeke Wi drdek
(GRE e & S £ 2 W drke nw
TG0y i Lk ok wRw o w
EWEIerass e W oo % L1
Fature akilks o Lk ik o ik
HAEISrass *k % ek = =

hirbar: & rut sprian won amd ok i niiee parkcamaenes ok fa mcraesre, e R wsemnie | arsconmacl | R oo Heeee] cprntla lnfarasd] Thw @ e mead sdcnmie g
HTd Nt (IR nss gl ikl Irlsecd ) | e {02700 5 moes 1A ), A de [A0-800A ] 8 el 0RTR-HCNRD 5 e (RO IRORS)

The courtry ia very wel-paaitionad for fhe future, relying on afrong infraafrniciure and showing A high leval of
awaren=ss of both fulure skills and technciogies.

The chnalogy Lhal nspires Fwe rrast onling acliily wilh n lba caunlry is Al The scors iz rmainly dus o angaga-
ment inspired by the LK bairg the third naticn in the warld, esbind only the LIS end Chine, ir terme of investmearta
i Al Moreowver, it is cxpected that Al coula deliver 2 22 porcont boost ta the UK cconomy by 2030.% Indecd,
the curreat anvircnman! arnd sirengine in tha Uniled Kingdom in erma of data anakd'cs and camouier acisnce
resparch emphazise the axislence of & suilable ecasysiem far Al development.”

Cybarsecurty s alza a sianificant topds of discussion in the courtry, 2ccounting for a significant walama of onlirfe
activity, The United Kingdorm ‘& date-mined {0 bacorma the safast place 1o live and do buz nees arlire, be'ng
g ready the lergest security market in the world.?

Ragardig fulura gkills gwaransss, the UK aeplays streng resalls, ravaaling that the population recognizas e
reed 10 gdept skills 12 the technolagies of the future. According 1o a recent survay, mare than half [G4 percent)
of adults and &7 percent of Ihose aged 18-34 in the UK claim that they are reagy to learn new skills to improve
thair future armployvabil ty 2

Endmotes
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Knowledge infrastructure
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The United States (US) fs amongst the leading countries in larms of its knowledge infrastructure to support tech-

notogical uptake, standing alongside countries such as Singapore and Germany.

The US s ranked third on the Global Knowledge Index, outperforming 28.5 percant of other countrias, The LIS
parforms above the world average in all sectoral indices and is strongest in the area of formation and professional
training - ranking first globally. Conversely, the LS faces challenges in the area of pre-university enabling environ-
ment, which may be alfributed o high pupil-teacher rabes in secondary education and moderate expenditures
on aducational institutions,

Global Knowledge Index — United Staies
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Tachnologlcal awarenass

&7.3 parcan: &f tha US popJdlztion has accass to tie Internet, with a mean downloas spasd of 328 Mops.
Between mid-September 2018 and mid-Sepiember 2019, there were 1,837,807 unigue authoers contrilbuting o
ol contert generation. Tha voluma of onlinge acthdty n the LS within the four lochnoegy lields choeon displays
an avaranga of 44,2442 martions and 321 BE3.4 instancas af angagamant per monkh. Onling activity wilh 7 tech-
nedogicel fielkds aisplays 8 degree of concantration of QG022 In comparative terms, 2019 presents g higher
concent-aion over the previous sampling perlod, which produced a value of Q000052

Vilume of discussions and angagemant evel associabad with the for key techralogeas farthe future in te Lndad States
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The trend in online activity cver time far the United States shows a major relevant peak i ergagemens in cyber
sacurily faconoemy) ralating o e Couilax data breach in 2017, which axpocad ik social secunly numbers and
other sansitive data af rearly 150 million Araricans. 0 July 2019, Equifax setiled with the Fadersl Trads Commis-
sion and the Consurner Financial Protection Bureaw with 2 £700 million fine, of which 3425 millicn wll go 1o the
pacple affectad by the breach.! A lass axpressad peak In engagamant refarrad to tha news of the fliet Image of
& oack ho'e and Dr. Kat's Bowrnen, ike computar sciartist bahind it.2 Interms of meations, the results assocaed
with the mein pesk perained o Rlockehain, which gersarated imeortan: onling activity ir Septamaar due o the
Global Blockchaia confercnes hcld in Boston ?

i T1 Gugier Everags
Global Tachnalogy Awaranass Index: Unitad
Siakes

The United States outperforms the onine
actvity cluster everage in bwo ot of four
fechnalogy  fields, In terms  of  achviy
distribution within the country, the LS displays
a ralativey balanced inferest in lechmokbg os,
with biclechnalogy baing the 'gast discussad

-
= ==L
technaliogy. z o
) M
-
a
ill- W-;r::l.l_- Cioriahm srbmmrrie

Teimokogy

D DColning sosia

Inihix st

B R N o B T R TR | bt B W o B i B D LRFS Lt o )



Futura gkills awaransass

The online community presents a high level of onllne activity relating to fature skills, with an average valoea of
5.146.9 mertiens and 78,8065 instancas of sngagement par mesth. Total anlics activity in tha arae of fatura ekills

in tha LS ie lower than that relating to the technologies of the future,
Volume of discussions and engagement level associated with future skills in the United States
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Tha trend in onling activity over fme or the Linited Stales shows 8 major relevant paask in engagemant related n
aeducation, The results associaed with thiz pesk pertain 10 national news related 1o the education system. Amidst
an Intense national discourss on educaticnal reforns, an analysls of he percelved snortage of teackers argues
(el the prabilarn s in rernuneration ara arepkeyrnanl condilione, ratbar a2 sharlage of hurrzn cagital in e
profeesion,* Another, less axpressed peek in ergagamert referrad (o ProsoiMath, a frae mobile application that
can beused to read and solo mathematical problems we'ng & smatehone camera.”

Asadiness for technological uptake

To conceptual ize the reaniness of the country for tecarological aprake, we compase wo key determinants of
varialion in the qua ity of s techne ogical uplake awvirarmenl at the county lavel: knowlsdga infrastructurs and

AWAranaee,

The United Slalas exbibits High perdormance ir larms ol s knewleogs infrastruciure and a rackar moderabs
parfarrranze in technology awararaas ard fufure skilla awarenass, with scaras rarging betwaen medarata ard
hign across a dimensions. There is room for impravement, especially in 2rms o future skills swareness ir the
acanoy dimension,
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Dverview of the United States' readiness for technalogical upiake

Edcalioa
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Law pwararaas scarae n the Sald of fufure akills related to tha ecanaomy indicatas Ha: tne Linited Sietas reliss on
its strong irfresruciure and & beginning its ransition 10 new technologies, especially in education, However, it
may be Inferred from the resulis that discusslon regarding biotechnology 1s inlkeo. Efforts appear to be wader-
way, howewvar, wilh an esgeculiva order on ‘modarmizng e sequlalcny ramessark for agricolleral biolschno ogy
products” issuvad inJune 2018, The order refers to an updata of thea 2016 raticnal stratagy and is basea ar rec-
ommendations from the Task Force on Agriculbare and Bura: Prosperity established in April 2017, In particular,
the updala aima ba laciliata innovation and ensure cosrdinalion acrass regulaley agencies.® Besides raqulatary
activity, the biotech aology industry is alsa issuing new petant “he POS Biotachnn agy Corporaticn nas grantad
LS and European paterts for medication aimed at overcoming umcur immune suppression, for example.”

Cne aspec: conir buting ta the high gcore in the educalian dimeneion undar fature skil's swareness s tha private
sector's commitment (o pushing upskiling soluticns forwara, For exampde, Arazon is helping to address high
rates of veloran uncmployment througk the irveziment of 000 million o upskill 103,050 velerans in e United
Stamee by 20258

Endnotes

' Bates, 2074,

PABE News, X185,

1 Seer bitpwwe globalibigdataconiersnce. comdosiandgicha-Riackchain-aonferencedkwsan- 107 htmi,
" Graene, 2074,

* Segr Bioswww, phiohamiath. metery,

® The White House, 2078,

‘P03 Biotechnolagy Corparation, 20718

" Oay, A1,
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Strong knowledge infrastructure cluster

Pa——— 38 strong knowledge Infrastructure countries e
- Albania - Baorgia - Philippines
- Azerbaijan = Greece - Poland
- Bahrain - Hungary - Ciatar
- Barbados - [taly - Romania
- Belarus - Kazakhstan - Russian Federafion
- Brazil - Kunwait - Saudi Arabia
- Brunei Darussalam - Latvia - Serbia
- Bulgaria - Lithuania - Saychelles
- Chile - Malaysia - Shovakia
- China - Mauritus - Thaitand
- Colombia - Mexico - Ukraina
- Costa Hica - Chman - Uruguay
- Croatia - Viat Nam
- Cyprus

The countries in this cluster are characienzed by average GK| scores of betwean 45.2 and 56.2, with
world rankings ranging from 31 to 69. Within the cluster, country performances are closa in ICT, whareas
the highest variation in scores relates to RDI.

Hence, this cluster includes countries that perform within the average for most sectors, with the weakes!
performanca baing in the sectors of RDI, and technical and vocational education and training

The following saction presents the country protilas of the 11 countrias of this cluster: Brazil, Chile, Greeca,
kazrakhstan, Kuwait, Malaysia, Mexico, Poland, the Russian Federation, Saudi Arabda and Viet Mam.

Brezi E brlEEE n ‘el Mam
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CLUSTER

Knowledge infrastructure

Brazil is amongs! the stronges! couniries in arma of its knowledge infrastruciure o support technological uplake,

standing alongside Poland and Kazakhstan,

Brazil is ranked G8th on the Global Knowladge Index, scoring slightly balow the world average, and parforms
above the world average In two of the sevan sectoral Indices, namely higher education and I1CT. it performs stron-
gest in the area of research and development, mainky relating to expenditure on RED. Conversely, Brazil faces

¥

E0OP per capita

$ 8,921

e

Future field awarenass indices

Fularm Siills

HOl
0.759

T

823

& e miion
e I
a9 |

challenges relating to employment opportunities, trade, political stability and government effectiveness,

Global Knowledge Index — Brazil
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Tachnologlcal awarenass

67.5 parcen: of the populatian In Brazil have aceass 10 the Intarmset, with a mean download spesd of 4.8 Mops.
Betwoen mid-Septerrbear 2078 and mid-Septamioer 2019 here were 115,355 unigue authors coniributing to total
content generation. The wolume of onling activity in Brazil within ks four tochralogy Pelds choson displays an av-
araage o 11,0804 mandians and 86 923 inslances o angagamant pee mantt, On'ing activity withins the teahnglogy
‘ields displays 8 degree of concentratior of Q.00015. In corrparative terms, 2019 presents a lower concantration
han the prevtous sampling period, which produces & value of 0.00021.

Valume of discussions and engagament leval aesaciated with the dour key technokigies for the futura in Brazil
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The caling activity rend over tme “or Brazi| shows two relevant coaks in mendions relaticg o blockehain (ooono
iy and cybersacurily (econamy). Tha rasulls associalad wilh hase poaks pertamed mairly 1o local news, par-
ficularly & frand investigasiaon invohing aryphaocorenciea mnd investrants wartt sver 5120 million by ragicarts af
he Brazilian iown Caxias.' A furher risa I mentions was due tothe adoption of a2 national cybersecurity strategy,”
& less axproszed seak was due tothe sudden dazth of Gustavo Schizeeon, co-foanaar of Foxblt, Brazlls leading
bitooin exchange compery.*

71 Glugiar Bverage
Global Tachnalogy Awaranass incex: Brazil i . Deuning soon
Srazil ouwperforms the anling aotivity cluster
everaga in ohe out of four tachnalogy fislds. In i
ferma of activity distribution within the cauntry,
3razil displayz a less balanced overall perfor-
mance than the cluster average, with oning
audivity mastly concenireted on biptechnalogy E
o (2]
and Al g
: v
il 1 ik oy - i iy

Tachrriogp
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Futura ekills awaransss

Thea volume of anlire activity relzting to futare skills displayvs an average of 8 2313 mertions 2nd 79,8640 Instances
of angegermant par rmarth. Total onling activity in *Fis ares in Brazil is lower than tat melatiag to tha technokogies

af t7e luturs,

Volume of discussions and engagement level associated with future skills in Brazil

R LLTE
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Tha ording activicy trand aver time for Brazil shows two redeven! perks n engagament ralat ng 1o aducation. The
res.Jlis associated with te first peak pertainea to the Federal University of Santa Maria ranking amargst the op
H0 unlversitles Ie Latin America® The sccora peak pertained to an avistc student from Yitora winning the gold
imeaal i1 the Braslian malharmalical ohempiad ® A less exprasses oaak in rmenlicos ralalad Lo ltha parlic’pacian of
Zagi students in the US robotics championzships, wnere they competed in the field of auiomatan, rocbwice and
artificial intzliigence.®

Aeadiness for technological uptake

To conceptuaize -he reaniness of the country for tecarological uprake, we compase wo kay determinants of
variafion in the qual ity of tha techne ogical uplake a-wvirarmenl at the county lavel: knowledga infrastructars and

AWaranaee,

Brazi exhicts moderate performarse in terme of iLs knowleoge inlasruelure, lechnology and fulure skills aware-
ness, and modarata-io-high scorgs aoraas most dimenaiars.
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Owerview of Brazil's readiness for iechnological uptake

Graneral
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Tre couniry ia rersansbly positionsd lor the fulure with modarate intrasinichure and showing a rathar atrong (svel
of awareness of both future skills and technoiogies, although with racen far improvemeant in bictechrolagy,

Brewdl's high scora in fhe sducalisn dirsrsion of lachnoogy awarnsss appears 1o be cannecied maindy Lo
artficial intzlligence and bictecnralogy. I terms of Al there = a large voluma af mantions and angagameant in
Brazl around the nows of Microseft offering froe Al courses.” Locally, nows staries around the Federa University
of Gaids Al undergraduaie course — tha irat in e courlry® — and sarm nars given by the governmant®® ganaratad
A significant araunt of poline engagement.

Frorm tha on ine actlv'ty Ir Brazil, thare also appaars o bea a strong Interast - studying biotacnralogy amongst
Brezlizn arline uesrs, aspacially on Twilter. For asample, 8 = zeable porticn of the bictacnnolagy educetcn ra-
su 8 come rom a viral Twitter prompt wherein users posted the lop 5-10 courges ey would like totake,' "= Ower
D authers listed biatechnology within telr top five.

Endnotes

'Diarte, 2014,

® Fandas, 20109,
*Chapican, 2018

1 Diario, 2019,
*Mapgask, 2013.

= Sanhog, AE.

" Pederneiras, 2019

! Banca, 2019,
*lusticianGovBR, 20° 8.
" pfinEconomia, 2018,
"Brkez, 2019,

2 jobaquepariu, 2019,
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Knowledge infrastructure

Chile is amongst the strongest countries in terms of its knowladge infrastructure to support technological uplake,
standing alongside Saudi Arabia and Russia.

Chile ls ranked 41st on the Global Knowledge Index, outpertorming 70 percent of other countries. Chile performs
above the world average in five out of the seven sectoral indices. It performs strongly in areas redated to knowl-
edge competitiveness, health and institutions. Conversely, Chile faces challanges related to gender parity, inputs
of higher education and innavation in production, which may be atiributed to high unemployment rates, low levels
of industrial design applications and low enralment ratios in tertiary education.

Global Knowledge Index — Chile
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Tachnologlcal awarenass
82.3 parcan: of the populatian In Chila has accass o the Intaraet, with a maan download spaec of 3.9 Mbps.

Between mid-Zeptember 2018 and mid-Septerbar 2019, there wera 10,128 unique awthars contributing to total
content genaration. The volura of coline aclivity in Chile within tho Tour lechnoicgy ficlds chicsen disclays 2n ayv-
arage al | TH2.S menjions and *0,735.5 imalancas ot sagagement per mantt, Onling activity within tea sshnology
‘ields digpleys g degree of concantration of L0013, In compargtive tenms, 2019 presents a lower concantration
over the previous sampling period, which produces & value of 0057,

Volume of discussions and engagament lsval associatad with the bour key technokigies for the future in Ghila
SEIN-
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The online activity trend over time for CRile shows 2 number of relevart poaks inengagement and mentions re
lated o Al [aducabon) and biolechno gy (ADI and scienca). Tha resulls assacialad with hesa peaks perlaned
rrainly t leaal and nernational news and avente concerning tha lirst imags of a black hole, which was capured
in Al #019,' as well as advancements ir biatechnology, specilically in cancer treatmen: — specifically the news
har stam calls exractad from baoy 1esth could e uzad to halo reqanarata calls in other parts of the body ® The
1dth Irtemetiana Saminer cn Arfificial Intelligerce also gamersd attertian® Thara wes also sngagsment con-
cerning the recent indinge of Parkinson's reasarch conduwcted by two Chilaan resesrchers, dislinguizhing varous
symiptoma and how hose impac respective paticnts using an innovative model basced on tha frut fiy

71 g Bverage

Global Tachnalogy Awaranass Index: Chile Iy 0 Couniny soome
Chike performe below the online activity cluster
average 'noall faur tachnalogy fialds. Interms i

of sclhivily dietribution within tha country, tha
discussion in Chie is corcentrated on cyvber-
sacurily follewed by &l and blotechnology.
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Futura ekills awaranass

Thea volume of ondine aativizy relating to future skills displays an average value of 282 2 mantions and £,005.2 in-
stances of angagarmart per rmanth. Tata onling astivity in tie aea of fuiure skills in Chila i lower than that ralating

1o 178 technalogies of the futurg,
Volume of discussions and engagement level associated with future skills in Chile
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Tha trand in onling actvity ower time for Chile snowe several relevart pea4s in engegement anc e ralevant
peak in mertions relating to education and snaclirg emvironment, respectively, Chile's engagement activity is
sty sparked by icacher erikes. Indecd, ovar 83,000 orlmarny and secondary teachars wene or sifke for sevan
waaks babwoen Jurne and Ju v 20719 due 1o the lzck ol governrmant rasponse o heir damands Tor belier workieg
condtons ara sinictural changes.® Tha peak in martions related o (acal rews covering citizans with hearing
dizacliiics who can now successhully obiain the r drives's licenses duc to & now course offcred oy the Mational
Trainirg and Employmeni Sedvica (SENCE)T

Readiness for technological uptake

o conceptue izs tha reaainess of the cauntry for tacarological Uptake. we compe-e wa kay datarminante af
variglion in the qua ity of iha techne agical upiake arvirarment 2t the counTy laval: knowledga infrestricthire and
AWEMENEES.

Chile exchibits rmodergta performanca in terma of its «owledge infrestructurs, techrology and future gkills gware-
ness, with scores ranging betyeen moderate and srong across the o mensions.
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Owerview of Chile's regadiness for technological uptake

Craneral T
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Tre country ia fRidy well-positioned far the fuhane, with moderate parormance in nfrastructu e, disglaying an
average level of awareness on both future skills ana techncagies bt with room for improvamert in the area of
blackchaln.

Chile's high scors across technciogy and fubure skills awarenesas relating ta RDI and scencea iz mainky & result
of the high walume of engagement refated o innovation and rescarch in cotcchnolegy  lacally, regicnally and
irtarnational v, Topics rangs fram reparts on ragearch 1+om tha Biotachraiooy Canle o e Univargly o Gaila®
and the inauguration of A new Applied biotechiniegy IBR 8t S0 Sebastian Liniversity,* m reports on incel achieve-
mens (“Chilean chiosen as are of the 10 most promising scertists 11 the wor o), Ciher key institutes within the
coLntry are also prominant within the results, mos: notao y Fraunhaia: Chile, " the Ghilean branch aof the German
aoplied rexaarch finm.

Endrmotes

U Suses, 20,

¢ Cenpargiive CL, 2073,
* Alvarez, FOT8,

1 ydrez, 2018

£ Chaver, 2074,

= fhin,

T Dz, 2008

2 Oredlang, 2015

L ACIUASopial, 016,

" Suaro, 2078,

" FraumhofarChite, 2014,

13

b BN o B T MR T | RS B M o B TR B B LRF Lt o Y S



CLUSTER

0P per capla Hal fei] 11 un

Future field awaranass indices

188
Fuire Sl L

I

Baoasohwlialry

E]Ernw |Tl|-|'|ll|l|l_

Knowledge infrastructure

Greace Is amongst the atrongest countries in terms of its knowledge infrastructure to support technological upiake,
standing alongside Poland and Saud: Arabia.

Greece is ranked 58th on the Giobal Knowledge Index, outperforming the world average. Greece performs above the
wiorld average in four out of seven sectoral indices: It performs strongly in areas related o health and social innovation
Conversely, Greece faces challenges related to the enabling environment of pre-university education that may be
attributed to low levals of expenditure on education and low enroiment ratios in early childhood development, Further-
more, the knowledge competitveness of the economy is limited, and this i due to the economic infrastructure ang
competition — mainly the unavailability of venture capital and gross fieed capital formation

Global Knowledge Index — Greece
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Tachnologlcal awarenass
T3 parcant of the populaton |1 Greaca has accass totha Inkeenat, with 2 maan down oad spaed o 13.4 Mops.

Between mid-September 2018 and mid-September 2019 there ware 5444 unique authars contributing to total
conlent generation. The solume of online activity In Grocoo within the four technelogy Ticlds chosen dsplays an
averaga of 2 277 .5 manfiang and 4.373.5 natancas of engagament gar monih. Onlng aciivity within the lechnoks-
gy fiekds displays a degree of congentration of (L0072, In comparative jerms, 2012 presents g highar concantration
over the previous sampling period, which produces & value of 0.009,

Volume of discussions and engagameant sval associatad with the bour key tschnokigies for the futura in Graescs
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The trend in cnline activity ower time for Greece snows one =levant peak in mentiors, relatad o oybersacurity (er-
abling envircnmert). The peak pertains mainly to the question raised by Alexis Georgoulis, a Greek Member o the
Eurcpean Farlament, on salety and cootection of users. This refermed o a mobile app that was widedy downloadad,
especiall amongst young people, that requires user permrission for access o2 huge amount of personal data.’

The rain peak in engagement over he 2ummer of 2019 related 1o botechnology (R0 and sclence). US investment
i Chatsworth Securites LLT agreed with Cnex Elefsis Shipyvards LLC to participate in an irvesiment of up o ELIR
400 mikion over the courss of 15 years in the shipyards of Elefsing, westem Attica, as par: of offorts 1o save the come-
plex fromy bankruptsy. Chatsworth's areas of focus include shipping, biclechnology, real estate, iInsurance, tanspo,
‘inancial markets, capilal markets, asset bac<ed securties, altemative enesgy, and ail and gas” A ==cond peak in
engagermartin that period relates to a mission of the Demokritos Nationa: Center lor Scientific Besearch b the Silcon
Yalley, marking the successful rars’er of technokogy from research laboratories to bushesses and, uiimately, 1o mar-
kets,? This ceak also refates to the announcemant by Ernst & Young of a new Artificial Intelligence Cenire of Bxcellence
in Greece, incooperation with the Demokitos Mational Center for Scientfic Besearch and its Software and Krawledge
Engineering Laboratory {SKEL).!

s T1 Clasiar aversgs
Glnbal Techmalogy Awaransss Ingex: Greeca T Cowriny ssora

1=

Gresce cutpafonms the online activity cluster

averags in threg out of four technolagy fislds. ..
Ir terms of ectvity disributior withir the cour- ;
Iry, Graece displays a more balancad ovearall i i
pariomnance lhar e cluslsr averagse, wih
online activity spread aimost evenly across Al
bictechnology ard cyberscournity, Blocschain =
' tha anly tachnohany that parferma bebow tha
gluster average and on whicn online activity is =
alightly lower. -
" Hﬂiwm:“_lmu Sy
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Futura ekills awaraness

Tha walamae of online actyvity relating ta futura skills displays ar avarage value of 247 B mentions and 380 instano-
as of engagement per month. Tatal onling activity in this aree in Gresas is kowar IPar that ralet ng to the tecknol-

agias of tha futura.

Volume of discussions and engagement level associated with future skills in Greece
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Tha nnling activity trend aver time for Gresce showa A majar rekavan peak in engegements 88 wall a8 one paak
in mentans relating o the econormy, The results associated with these peaks pertain mainly 1o the propasitian of
structural reform. Prine Mirister Mitsotzkls has sought to restore confidence In the Greck economy, but empha-
sises lhal this cannol ba achievad trough furlher auslesily or 2 ssire o Lha condilions of e past Tao Lthis end,
he propases the imp esmeantation of structural reforme that «i | make Greece competitve. change the business
climate and aftrac: significart domestc and foscign imseziment.®

Aeadiness for technolagical uptake

To conceptual ize the reaniness of the country for tecarological uprake, we compase wo kay determinants of
variation in the qua ity of s techne ogical uplake a-wvirarmenl at the county lavel: knowledga infrastructars and

AWaranaee,

Grooca ashibils an average perdormance 1 lars of ils knowlesge inlasiructure, lechrology and Tulure skills
awaranass, with an pvarall average score acrpss maal dimarsions.
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Cverview of Greece's readingss for technological uptake
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Tre country is fairly wall positionad for the ‘utura, with madearata perfermanca ininfragtructurs &nd displaying an
average kevel o awareness on both future skills and techralogies, bt with room far improverent 'n blockchain,

Trraugh tha obsarvalion paricd, ooline discussion has baon sparked concerning cybarsacar by, nalably 2’ nes
the Eurapean Union Agency for Metwork ard Irformation Securite (ENISA)] agreed 1o maintein its seal in Greace.”
Concerning arificial imtefligence, the rcoort *Grocce: With an Al to the “uture”, developed by Accenture in <ol
laboration with Microsoh, ales raissed (ha altention o the onling cormmunily, as it siragsed be polantal thal Al has
far the cauntry And, mare spacifically, the potental comualatve uplitt in GOP of $185 billion ovar a8 15-year paraod
[irom 2020 to 203507 In May 2019, Greece adopted the QECD's principles on arificial Intellipence ?

Thers is an active discussicn n Greace related to =kdlls and techrolagy, as tiere is an a-s+ills gap in Greaca that
the government seeks to eddress as a way 1o ensura the recovery of the country's economy, While 3reece hes
long had a strong rack record o7 university atlendance amongst young peopba, the couwntry lags Behind many of
ite Eurppasn rsighiaac s in ansuring hal all af s shilaren Fave sirong fourdational akille, armd that it retsine 1CT
spevialists in the courtne® Through the pheervation pariad, therg hewe been various initiztwes aimed at ingreas-
img Training in cigial 2kills for the workforee, for education, for ICT professionals, and for democ-alic ciizenshio,
ratakly within the Iremawork o the Natonal Cealitian for Ligitel Skilks end Employmant.™ 22 e result of this same
framewcr«, Greeca has sat up & National Action Fian, "Enhencing Digital Siille & Jobe in Gresce™. Through the EL
Code week, children from 21 schaals from all over the couritry hao the opporunity to leam coding.!’ The Alliance
for Digital Ermployabifity (AFDEme) aims o fackle urernplovont, cepecially amangst voung poople, through ed-
ucalion ara tha devalopman of b gh-gualily digitsl ekilla, and o creale 500,000 mew [T jobs ir Graesce, primesily
ovar the next decade., '®

Endnotes

1 Provo Tharra, 20718 T Acvanfura, A1714.

* Kathimearind, 20158, ! Ekathimarini, 207588,

* Rhathimerial, 20156, B duiter, 2013,

* Ekaitfirneni, 20718, 1 Biog Achiv, 2018,

* Hedlerie Dafly Maves, 2078, " Reviva Greecs, 20748,

* Mouratighs, 20HE, 1 Sow Rltosdvww afdarmo. orgy

138

P R I T MR T | TR R B W o B TR B B [P L o Y i



CLUSTER

s 9331 0.800 64 1
AZAKHSTAN B cRR - -taR S
Future field awareness indices
T ey e

Knowledge infrastructure

kazakhstan iz amongst the strongest countries in terme of knowledge infrastructure 1o support technological up-
take, standing alongside cowntries such as Saudi Arabia and Greeca.,

Karakhstan s ranked B4th on the Global Knowledge Index, scoring the world average. Kazakhstan performs
above ha world average in threa out of seven sactoral indices. I performs strongly in areas related to tha knowi-
edge capital generated by pre-univarsity education. Convarsely, Kazakhstan faces challenges related 1o RED,
innosvation in production and economic infrastructure, which may be attributed o low levels of inlelleciual progerty

receipis and industrial design applications, and limited intensity of local competition

Global Knowledge Index — Kazakhstan
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Tachnologlcal awarenass
TE.5 percent of the population in Kazakhstan has access tothe [mtemet, with a mean download soeec of 4.7 Mbps,

Betwesan mid-September 2018 and mid-Septemizer 219, there weare 1,918 unigue aathors contributiag 1o total
corent generation. The volame of onling activity i Kazakhstan within toe four tochmology fiolds chosen displays
an average of 4855 mentiors and 938 Instances of ergagement per month. Onfne activity within the technclogy
‘ields displays a degree o’ concentration of 0008, In comparative tarms, 2015 presents a higher concentration aver
‘e previous samrp ing pecad, which prooucad a values of 0.0038.

Valume of discusasns and engagement lavel agapciated with the four key iechnologies tor the future in Kzakhotan

ok 30T JenA0 Apr 3010 YT )
[rin
I rotil Crgegmrend. Tod W oo

The trend in online activiay over time for Kazakhstan shows wo redovant peaks in engagement relating o biotech
rcdogy and cybersecurity I educaton. Tre firs: peak reiates (o te simpliflcation of the procadure to obtain Kazakk-
siani citizership for sotware developers, IT specalists and specialists in bicengineerirg and bicin'omatics.' The
second peak concerns the fact thet Kazakhstan is looking far way's ta logalise cryptocurrencies. accordirg to the
vice oresident of the hational Blockehaln and Cryptocumancy Associztion despita the ban placed by the Mational
Bank on cryptocurencies in Kazashstar, govermment agenches are coking far ways o regulate themF In tenms of
mantions, the results associatos with the mair peax perained to blockehain, generating significant onling activity
in Movernber. This was due to the 'Blockohalr Start-ups Weekend' In Astars® and "Blockchain Life 20187, “the big-
gest evert ir e cnpitocwrency, blockchan and 150 industny i Russia and Esstern Europe thak was held 'n S
Petersburg®,

g 1 Chitar sviersgs
Giobal Technology Awarsness Indac Kazakhstan _  DCaunliy ersra

Kazakhstar outperforms the anling clester av-
arage in lwo ool of faur lecanalagy fislds. In
ferms of aclivity distribution within the cour-
Iy, discussion in Kazakhstan iz balanced
amongsl thrae Echnologies: biolachralagy,

bBlockehan and cybersscuriby. = ' .
L

o
I:'.ﬂi'uhq_. FE S F ] E.:iu:u-\.l'i'f
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Futura ekills awaransass

Thea arline community exhibils 2 low leval of cnline activite relating to this op'c. with an average value of 134 3
meAtions and 171.8 instacas of argagamen: par mantt. Total onling activity it this eraa in Kazekhsian is awar

than that ralating 1o the lechnologies of the fulure,

Yolume of discussions and engagement level associated with future skills in Kazakhstan

i
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Tha rand in anline activity ovar tirme or Karakhalan shows a maar relevant paek in engrgameant and oma pesk
in mentions relating to ecucation, and RDI and science. Aegarding engagements, the results concern the laurch
of courses to Improve the efficlency of public servants In Kazakhstan anaounced by Bavil Tyulebaey, Orector
far Sonlrol n lhe Public of tha Agarcy of the Rapublic of Kasakhstan, at a pobiic council brisling F In lanns ol
menticns, the results are assooiated wih a special platiorm Relive’ for stroke pat ents deve'opad by Kazakh sci-
ontists, faounded by Beibit Albdikonoy, This unigue invention is alye to read and recogn se brair sigazls, anc then
Enla by conkral an exdske'son maowited on tha upear imbs 2

Readiness for technological uptake

o concephue'izs ha resainess of the cauntry for tacarological Uptake. we compe-e wa kay datarminante af
variglion in the qua ity of iha techne agical upiake arvirarment at the counTy laval: knowledga infrastrichire and
AWArENess.

Kazakhetan askibite ar everage performancs in terme of its krowladge infrastruciure. In tarne of lechnology and
future skills awareness, it peforms relatively weakiy,
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Qwerview of Kezakhsians readiness lor technelogical upteke
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Trere & ranm far improvemernt n tarma of intrAstruchine, but Kazakhetan alan needs io prepara far tha fulure
in skills and technologies. Blockohan iz where signs of progress car be expectad in the coming years. An in-
dicadon of this Is ke recent implementat on of blockehaln echnologles to supoor the management of Kazakh
kinderparlare arrd the' s wailing lizls 7 Anolher axamphs is e recenlly annoonced siralagic cooparation belwsaar
Asztana Intemafional Finencial Cenire and the blockehain comeary, Bitfury, who sim o collectivaly craate prajpacts
Lang blocrchain tochnokogy P

The country's pedfeemance is particularly streng in the 2connmy dimension under future skills awareness. An
gxample of this is the establishment of the Astana Huo; its conceg: is 1o oreate a favourable system for start-up
devalopmart by fostering interactions with private and puslic slakahalcers, Ir an sffort o creals and promote
incusTy expertise in the Tald of srmart city fechnalogiss.?

While the country recewes a low scorc on Lhe cducation diransicn, under technology and fulure sklls swarneioes,
thare ara gigre ol pragrags. An exarmels i e racenl announcamant By ka Ministey af Digital Davelaproant,
Nefensa and Aerospace Industny of Karakhstan to aclively make the ewplution of human capital assets g prigrity
by teaching baz'c digital skills. In 2018 alore, the moedernization of the school curricula from second o eleveiith
grads, end the trainiag of ovar 700,000 paccle, ' nave sean s gnifloaent staps inta this dirsation.

Endmotes

' Forbes, 2019

E RnTTGLYE, S0T0

*LEN Piaffonm, 2018

1 Saer hifpsdongpiasiate, comvevenyblockohain-ife-2015/
£ Drhakupova, 2078

£ Koimekove, 21135,

' Berman, 2079

? Astang Internatcnal Franclal Cantra, 2015
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W Azar Mews, 20748,
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Knowledge infrastructure

Kuwait 5 amongst the strongest countries in terms of its knowledge infrastructure to support technological uptaka,
standing alongside Poland and Malaysia.

Kuwait is ranked 62nd on the Global Knowledge Index, scoring slightly above the world average. Kuwait outperforms
the world average in five out of seven sectoral dices. It performs strongly inareas related fo financing and tases -
namely low taxes and confribution rates and high availabilty of domestic credit to the private sector, Conversely, Ku-
wait faces challenges relating to the environment, social innovation and R&D, which may be attributed to high rates of
CO2 emissions per capita, imited expenditures on R&D and mited outputs of social innovation —espacially trademark
applications, fims and printing end publishing.

Global Knowledge Index — Kuwait
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Tachnologlcal awarenass
955 parcan: of the populatian In Kuwait Fas accass to tha Inte'net, witt a maan downlcad spead o 3.5 Mbps.

Between mid-September 2018 and mid-Sactembear 2019, there weare 1,575 unique authors contributing to total
content generation. Thevolume of online activity In Kuwail within the Tour technelogy Ticlds caoson displays ar ay-
arage of 247 9 mend are and 4428 instancas of engagement par montlk. Cnling astivity Soncerning tachmd agical
‘ields displeys g degree of concantration of DOD12. In comparative terms, 2019 presents a lower concentration
han the prevtous sampling perod, which produces & value of 0.0018.

Valume of discussions and engagament leval associated with the four key technokigies for the futura in Kuwait
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The trend in online actvity ower irme for Kuwa't shaows a number of relevant peaks in both engagement and men

Jong ralaling o Al (A0 and science and enabling envircaman. and cybersecunily (anabl'ng encamant. The
reaults ssecciatad with the first peak in mertiong and tha firgt peak in engagerant mainly partain b the Saudi
Irtermatioral Exhibiion & Conference far ihe Interre; of Things held in Rivadh in February 2014, The secand
paak In mentkons mosthy relates to 2 three-day conference on Al In Salalak, Oman; tha 2nd Ardfelal Inteligance
Carfarance: #n Industriel Revalution end Fitura Prospects, altracted experts and special sts in Al tachraiagias,
including experts from Kuwait.” The last pesk in engagemert rafars o a cublization warning of the peseible dan-
gers of usirg Al 1o produce fake nows, for cxample by Talsifing videos or statemenits.

71 Gl Byerage

Global Technokxgy Awarsness Index: Kuwalt o Douniny 2oome

Kuwait outperforns the orline activity olus-
far avarags (4 b oul of the four tashnalogy
falda. Intarme of activity distribution within the
country, Kuwail's activity is mainly concentrat-
ad on Al and evbersacurity.
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Futura ekilis awaranass

Tha anine comimdr ity presants 2 low level of onl'ne activity relating to future sklls, with an average of 29.9 men-
tiars ana 9.3 instancas of engagarrant per month. Total anline activity in thic area in Kuwait is lower than theat

relaiing ta the technologiss of the futans.
Volume of discussions and engagement level associated with future skills in Kuwsait
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Tha mand in anling activity owvar timea for Kawait shawa a main peak in engsgemet And mantans elating o ad-
ucation, The results associated with these peaks pertaines mainly 1o national and international news arcund the
Iszues of public education.

I an attemipt o addrees hweee challanges, in 2017 the Kawaiti goverrment unveiled an ambitious plan entitled
Wigion 2035, sccking “to ransforr the country inte a leading regional financial, commercial and cultera hoeb
within 17 vears™ 2 In Oolober 2018 ard April 2019, 28 EduEsx, waich iz ha larpesl Indarmacional Higher Eucalian
Fupn hed twine a year, alag generated sigrificant onl'ng activity, given its reputation 23 a good netao-king plet-
form of the worlds® best universties ard colleqe representatives 1o engage with <uwaitl and expatriate siudents
as well as thelr parants and counsallors.? In Oateoar 2018, Ganon brought its ‘Education for Lfa' radshow o
Kuweit to demonstrata it commitmant to addreasing tha challengas faced by the education seclor in aligrment
with Muwait's 2035 vigkan.”

AReadiness for technological uptake

To conceptua ize the reaainess of the country for tecarological Jptake, we compare wo key determinants of
varlatlon in the qual ity of the techrnoagical uplake envirorment at the county level: knowlesdga Infrastructure and
awaranans.

Finwal axhibliz average percemance in 2rms o s knowledge Infrastucture. In temms o tecknology and fuiune
skills awaraness, Kuwail's performance s weaak across all girmaresians.
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Cverview of Kuwait's readingss far technological uptake
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Tre country hA& raom tar improvemart on the infrastruciure imns, but Blec nases 0 prepana far tha futura in bath
ckillz and technologies, Al is where signs of orogress can be expected in the coming years, An indication of this
Iz Kuwa't's recenlly announced, islon 2005". As part of this rew natoral stasegy, the Kuwall goverrment an-
maLnced il astablishrmenl and davelooimenl of srmarl cifies from seraleh. Por srarmos, Soub Saad Al Abdullsh
cty will be home to 400,000 pecpda and will be managed by an Al gyaem.® Furtharmmare, the govarameant an-
rounced that i will increass imeesiments n the information and communicators technelogy scctar To assist the
cauntry’s rarsibon 1o a krasdadga sconomy.’

fegarding future skills awareness, a frst sign of potential progress comes from AMIDEAST, which recentiy an-
noLncad hak L will offer skills workshops In Kuwsalt providing 2 wide range of professiona skills coursas to bath
pL blic end private sector institutions. Workshop tepics incluge innovation and creasivity and fostar ng irnovation

Endirrotes

| Boe: hilps: Feaudiioloom.

= Muscat Qanily, 2010,

* hear-Fliis, 2004,

1 See; hitps sy gleduexcomy,
* Suten, 20718

* Wagailiadis, 2079

T Financial Tribune, 2018,

= Garcia, 20799,
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Knowledge infrastructure

Malaysa is amangst the mrﬁes‘l countries in terms of its knowledge infrastructure fo support technological uptake,
standing alongside Chile and

Malaysia is ranked 33rd on the Global Knowledge Index, ing 76.2 parcent of other countries. Malaysia

}:verﬂ:mm above the warld in all sectoral indices. It a slrongly in araas related to aconomic openneass,
inancing and value added the educational enabling environment of pre-univer nc[? education, , Ma-
laysia faces challenges fata.lad to formation and fraining, emironment and gender parity, which may be

attributed 1o limited fraining by firms, low consumption levals of renewabie enargy and low fernale participation n the
lakour rarket.

Global Knowledge Index — Malaysia
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Tachnologlcal awarenass
81.2 parcart of the popu ation in Malaysla has acoess to the Intarmat, with a maan cownloas spead of 23.9 Mbps.

Between mid-Zeptember 2018 and mid-Septerbar 2019, there were 26,317 unique authors contribting to total
content gereration. The volume of arling activity in Malaysla withir the four lechralogy Telds chosen displays
an avarags of 22743 mantare and 307855 insiEnces of engagernant par monil. Onling activity Gancarming
Echnological fields displays & degres of congentration of 0.0013. In comparative tarrs, 2019 preserts & lower
concent-aion than the previous sampling perlod, which produced a valus of 0.00148,

Volume of discussions and engagament sval associated with the bour key technokigies for the futura in Malaysia
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The trend ‘n anling activiz: over tme for Malaysia presents an important peak at the end of the obsanvation period
relalad o the carfrmation by CybarSacurily Malaysia of he authenticily of inlimale wdoos allegadly [@aburnng a
Minigtar.’ Onling actwity ia alan éspacially high n fwrms af engapemert at e and of 2016, Thiz wae due o the
Mational Cybersecurity Sirategy Development Conference that took place ir December, during which it was an-
noursed that a ratonal cvibersecarty polioy will ba Introduced In the first quartar of 2012 1o curb oyber-attacks 2
Cnline activity is particularly ‘mportant in terms of o ockehein - wilh the effars from govemimeant fo prermate block-
chain technalogies starting in 2215, Whiks initiatves were primarily directad ko tha finansial systam via fintech
devekpment, Malaysia launched a woek visa programms in June 203 for blockeha n tech professionals which
ragonabad amongsl Lha blockahain aomrariby.? Onling angagarmean, was alsa sparked by news ralalad 1 acsu-
saticns carcerning tha emberz ement of millions of gollars in digital curency invesiments.*

= 71 CUel average
—  GsLning sCord

Gilobal Technology Awareness Indax: Malaysia

Malaysia outaser'crms the onling actvity clis-
lar's avarage in one oul of the four woehnalogy
figlds. Interme of activity distribution within the
country, d scussion is mainly concentrated on
bdocksha'n, with imilted acidty an Al and cy-
baraac.irty.
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Futura ekills awaransss

Thea cnline commrunity presents a moderata leval of onling activity relating to future skills, with an average of 1,728
meAticns and 11,7998 instances of engagemant par month. Tata anline activity in this area in Maleysia £ owar

than that ralating 1o the lechnologies of the fulure,

Yolume of discussions and engagement level associated with future skills in Malaysia
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Tha trend in anling activicy cwar time far Malsysia abows significant activity refating tn educaticn b the anc of
2018, with 1he release of the firsi-ever Global Education CensJas Report 2018 that stated Malaysian teachers are
armargst the world's most dedicated to ensuring 2iudents' academ'e succass # The lack of Englis teachars also
inso'red online activily amund Apl and May 20192 An arbizla on e naed Lo foslar a auzlily sducalbicn syslee
aitracted the atention of the online community 8t the ena of tha clbesarvation perics.” In the same paricd, Minister
of Cducation Maszleo Malik ungoed state governments 1o 2ot aside funds in their respoctive 2020 budgets for oxtra
classes on scienca, tachrdagy, Erglisk arnd malkarralics (STEM) subjecls in primary schoals

Readiness for technolaogical uptake

o concephue izs ha reaainess of tha country for tacarological Uptake. we compe-e wa kay datarminants af
variglion in the qual ity of iha techne agical upiake arvirarment st the counTy laval: knowledga infrestructhire and
AWEIENESES.

Malaysia exh'bils high parformance in tamme of iz <nowladpe infreafriciure, technglogy and fulura skills sware-
ness, with a high score across most Gimensions,

1EG

TP MK e ek et 1D et 103 LIPS L



Qwerview of Malaysia’a readiness for technological uptake
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Tre country ia very we lqpasitionad for thae houre, ralying an atrang infraalnichure and showing 8 high leval of
awareress on fuure sk lis and technologies, bu; with -oom for improvement In biatechiology,

Orilirie activily s sspecal v inlense in leemes of (ulure =kills gwarenass, 2: e couniny bas sel up a framewe-k far
activng to prepare Malaysia far the fubure of werd, The Melaysian "Yision 2020° National Developmeant Plan was
designed o keep Malays'a on course towards its dovelopment goals through actions to ensure the Upsk ling of
ita papulation. The Ministry of Edecat on, inling with 1e Malaysia Educalicn Blusarint 21 5-2025, hea cariad aul
inttintivas and programmes o arsurs that it proa uces futire-proot selents at meet the demanazs of induatne.® in
Coober 2018, & pane! was set uo 1o review education colicy. ™

Coverage of Ha acniovermarts of Malaysian studarts at the irtemational level — such Bs "Early marfags did
not prevert Janrah from being a brill art student™ and “Gobind feles Cybeaersecuniy Malaysia team for winnng
regional competiton™? - as well a5 discussions related o local government plannieg to invest in digital curren-
ey and advisary in Al by Japan's fichssl man, also added bo e slrong scors schiswad in larme of eehneagy
awaranegg. 1

Endnotes

1 Asirg Awanl. 5073 5 fidak, 2078,

¥ ey Shraits Times, 074, ¥ Malsy Mail, 2074,

! Alaxandre, 2018, T Rafasncram, 2008,
4 Derir are Bahauetin, 20718, 1 Afiiin, 2579

= Mokhigr, 20158, 7 Tea, 2074,

= Binar Hariar, 2078, 1 A=fse Awsgnl 2008,
T Hock, 2073 ¥ Erdaursden D018,
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Knowledge infrastructure

Mexico is amongst the strongest countries in terms of its knowladge infrastruciure fo support lechnalogical up-
take, standing alongside Malaysia and Saudi Arabia.

Merdoo s rankad 5Fth on the Global Knowledge Index, scoring abave the world average. Maxico performs above
the world average In six out of seven sectoral indices. It performs strongest in areas related to R&D. Conversely,
it faces challenges related o higher education inputs, imnovation in production ard ICT inputs, which may be
atfributed to poor ICT infrastructure, low levals in intellectual property receipts and industrial design applications
and limited governmant expendilure on lertiary education,

Global Knowledge Index — Mexico
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Tachnologlcal awarenass
G55 pancan: of thia pepUlEtkan If Maddcs has asosss toa Inlarrat, with 2 mean dowrlcad spead of 6 Mbps.

Between mid-Zeptember 2018 and mid-Septemrbar 2019, there were 29,416 unique authars contribwting to total
conlent geacrabion. The volumne of cnling activily in Moexico within the Tour lechaology Ticlds chosen displays
an avarags of 555401 mantare and 87 23829 insiEnces of engagernant par monil. Onling activily Gancarming
Echnological fields displays g degree of concentration of QLOC0AE. In comparstve terms, 2012 presents g lower
concent-aion than the previous sampling perlod, which produced a valus of Q.00035,

Volume of discussions and engegament leval assaciated with the dour key technokigies for the futura in Mexico

T L rhy
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The trend in onling actviy owvier time for Mexico shows a redovant ceak in mentions relating to Al (RDI and =ci
ance). Tha peas parlairs manky 10 a group of resaarcmes (rom Lha Samsung Al Centar in Moscow who disoow-
ararl an Algorithm thet animatas imagae to produse vidaes uaing 'dasptakes’ tachnnagy.! The researctars uasd
“his o bring the famous Mona Lisa paint ng to life,

Ir terms af angagement, tha news that Cubes hed bequn free de ivery of the HIV preventive pill sparkea online
activity arcund Aprl 20187 Tha engagamert of the anling community was alaa significant congerning tha owt-
cores of a study published by the American Chemical Socicty and conducted by the Center Tor Aescarch and
Arivanced Sludias in the assa of biolschrokoy and Biachamisiry al he Nabanal Polylachnic ns.ula (SINESTAY)
in Mexics.* Far ier in 2019, arding aotivity was sparked a3 BP gaid it has discovered two new o fields in the Gulf
of Mexico and had identified an additiohal billicn barre's of oil ar an exist'ng Tield than<z 1o new seismic technal-
ooy, Irdead, the company Pas placed heayy efrphasls an echnology ana data procassieg capablities In recent
yaare in ordar fo unack new rescurces And cutcosts?. The praject led by sha Malional Laboratory of Genomice for
Biodiversity (LAMGEBID) i1 Mexico, Texas Teck University ard the Linversity at Buffalo generaien significant an-
lne acthvity at the end of the obeorvation. Through this project, scicrtists have 2cquaaced the avecado garame,
shedding light on its griging ard laying tha groundwork far fubure improvements inggricuelluee.=
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Gilobal Technology Awareness Index: Mexico i Cr Clasler maags
. Gy saoe

Mex'co sutpedarme the anline activiy clus-
fer average in two out of the faur technolagy

fields, In terms of activity distributior within i
the country, Maxico displays relative balanca
in disc.uesion scross Al, bickechnalogy and
oybersecurity. 3
5 1]
®

e s

M g i vcdogy ¥ ook Sy iy
Teearalogs

Future skills awareness

The aaling carrrmunity presanta a low level af ondirs act vity ralating o tuture kil 5, wilh an avarage ot 1,1680.2
mentions ard 7, 76,2 instances of engagemant per manth. Tosal onlineg activity in this area in Mexico iz ower than
that relating to the technolog’es of the future.

Valimea of disstiasions and angagarsant level asecciated with futura ekills in Mexieo

gL
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Tha trend in aling activity ower ima - Mexian shows 8 number of ralavan: peaks ir engagemeant and one peak
in mertons relating o education, The results associated with these peaks pertained mainly te national 2ad inter-
national news concerning lssues of pablo aducatlon. Mamely, e terms of angagamant, activity In cne of tha ceaks
was concanirated on & nalional studant wha won the first prize 2t 2n Latic Amarican Aztrararey end Astronautios
Qiympiad.® The second peak in activiy concemed a group of Mexicar students wao won two oold madals a: the
Sauth African Interrational Mathematics Corrpetition.” Tac third peak in activity solated (o educational refernand
slale penwer in Maxicn.® In l@res of e paak in mentions, thase rrainly carcemad educalional reaearch ana riew
rlans and mede 5 o enhsnce educat an.
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Readinass for tachnological uptake

o concaptualiza the meadiness of the country for machnological uptaka, we compare wo kay daterminants o
varigtian in tha guality of the tachrologica uptaka smvironment at the country lavel: knowlecge infrestroctura and
AW HEMEMNEEE,

Mexica axhibits average petarmencs in terms af ils knewladges infrsstructurs. fechnalogy ara fubure skils awsre-
ness, with moderate-io-Figh scores acrgss all dimens ong.

Cverview of Maxico's readiness for tachnalogisal upiake

Teewicel ang i HL| and Ieehntlogy
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Rhowes: w0 EpENn s ke 10 ran b counnes” PEAITENCE GNE SINE IANG RS LNs SR Waks O [ s onamea i (8, o1 ey o ridke bareal) T aa e 'mos o wscomet g
e O et [La Inimea by phesd ool s rmnad’ ) 1 simr | 3004, 2 auoed (020 3 siwis 0200 4 s IR0, S e A0 DORGL

The countsy s fairky wei -positioned for the fature, with moderatas performance in infrastruciure and 4 splaying an
avarage lavel of avaranass in lerms of both lutura skills and technologies, Wik reom far improversant in the area
of hlackchain.

Mesica porforms kighast in B0l and acignoca in lems of lechnokgy awaraness. We see discussions and angaga-
man: armund studiss sublishad by iFe Kational Carter lor Biotachrelagy Intarmeation (e, “Awaceda dacresses
rizk of cancer” ® news around e development oF comtraceptives for men, '™ as well 25 the sreston of an antibictic
for taberculosis™). The UNAM {Maticnal Autonomous Unlversity of Mexico)y has alzse driven engagamant with
aticlas and tweats ar bath ertificial inte liganace and bistschinology, sueh as the craatian af a naw adtificial iateli-
gence lab,"™™" naws of 2 UNAM student given a echolarship to study Al in South Kores,™ and bath patanta and
rescarch peformed oy the university's Institule of Biotecanology, 17 Similarly, there are a multtude of articies
ard besals canseming local cybarsesurly programs and avenls such as ha lak of lha Nalional Palyischn's Insli-
fuie of Mexica (IFNI™"Y and the creaticn of the first cybersecuricy hukz within Latin America in Mesigo* Onling
activiny was also sparked by the launch of the nabonal Al strategy.™

b L T TS LR
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Palard peszesses strang knowladge infraginicture 19 support techraiogical uptake and stands slangside Brazil

and Walaysia.

Palard is ranked 35 an e Global Knowladge Index, outperdorming 74.8 percart of other countries. Paland
performs strorghy in relation o knowledoe capital generated by pre-university education. Coqversely, [ laces
chal enges related to Ihe faatires of the labour marsal, which may be atribubes to restrictive labour ragulations
ard aiffisulty in firding =k lad armoloyaes,

Giabal Knawkadge Index — Poland
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Tachnologlcal awarenass
T7.5 parcan: of tha population In Palara has aceess o the Intaraet, with a maan downkad spead of 24.4 vbps.

Between mid-Zeptember 2018 and mid-Septerrbar 2019, there were 35,874 unique authars contributing to total
content generatior. The wolume of onlirge actyily in Poland within the Tour lechnology lields chosen displays an
avedaga of 13,0254 rrandans and 223108 insnces of argagarmean; par monkh. Daline activity Soncarming
Echnological figlds displays a degree of corcentration of L00P5. In comaarative terms, 2012 presenis g nigher
concent-adon than the previous sampling perlod, which produced a valus of Q.00045,

Volume of discussions and engagament leval assaciated with the four key technckigies for the futura in Poland
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The trend I arlne activity over tme far Poland shows a number oF relevant peaks rclatirg o evbersecurity (RDI and
acence] due o the Polish-Aencan conference & Mew Inilazive for Poland: A Fature Gobal Leader i Sacuring
the 4dth Industrial Revolution® Reld in Januay 2019, This conference, focusing an cylersecurity, was tne result of the
cooporation agrecment signed betweon the US inmvestment fund CVC Capital Partness (belorging to it the Zabka
chain of stores) ano Father Tadewsz Rydevl, director of the ormnkinfllential Radio Manga,! This peak s followed by
ancther peak related 1o the same area, 25 the head of the Ministry of Nationa Defence announcead the creation of the
Cyvberspace Defence Forces.? The neain peak at the end of the obsaration poricd relates 10 cyoerssourity (enabling
emvirchment} and more specifically an arlcle debating the protection of persoral data by the Catholic Church: the
provzons of the General Data Protection Regalation (GOPM do not impose serious restrictions on the processing of
personal data on religious communities.? N genara, onling acthity is aleo kargely driven oy the issue of regalation, with
discussions i 229 mosty relating to the implementaton of the GOPAL

1

71 Gusier Bverege
— Coundre s

Glohal Technology Awarsnsss Indax: Poland

Poland scoras bolow the onling actvty clugier =
averaga n all lour tlechnalogy fialds. In lerma
af activity distribodior wilkin the courtry, Po-
and's online discussions are main'y ariented
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Futura ekills awaranass

Thea orline community presarnts a high evel of online activity relating to future skils, with an average of 19484
mentions and 20,626 2 instences o angagamant par mand. Tata online activily in this arag in Paland is lowear

than that relating 1o the iechnologies of the fulure,
Yolume of discussions and engagement level associated with future skills in Poland
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Tha rend in online actvity ower time for Polaad skaws & number of ralavant paeks in engagemeant Rnd one pesk
in rerntions relating o edacation, The resuts associated with Ihese peaks pertained mainty o natianal news
around Issues concerning publlc education. Mamely, In tarms of engagement, aciivity In one of the peaks was
aoncenlralad un tha place of religion in senool ® The second peak in activily thal also correspanced with tha pazk
in mertong mestly concernes a wave of paymenis for eachers on strike,” Tha final pesk in activity related to the
lack of schoal places.®

Asadiness for technological uptake

To conceptua ize -he reaniness of the country for tecarological uprake, we compase wo key determinants of
variafion in the qua ity of Iha techne ogical uplake awvirarmenl at the county lavel: knowledga infrastructars and

AWaranaee,

Palara axh bits a relalively strong porformeanca in tarms af its knowledgo infrastruciure, lechnology and fulure
skills awareness, with megarata-lo-high scores aereas all dirmansicna.
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T8 awarensss accra mipted fo future s<ils (B0l ard acienca) is driven by madia mantionz of the Instiuta far
Educaticnal Reseanch, the Ministry of Mationa! Educator and ocal education policies corceming curriculum,
student performance and teachers' working conditicns.

A nigh wolurme of onlina discuasion is oosarved in Polano around key tapics ir eaducation reform, e.0. aqua ity in
coucation,” STEAM {Scicnces, Technology, Thgincering, Atz and Mathematics) education intasives? as well as
poar ragu it and curriculum cranges %71 Hewaver, the moal argaging lopic aver 1e course aof the year was Ihe
tearher atri<e aver pay. ¥ Thass themea showease the high quartity of media coveraga and ewAreness surmund-
inG cument issues ineducation within the couny,
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Knowledge infrastructure
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Future field awarenass indices
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The Aussian Federation exhibits strong knowledge infrastructures to support technological uptake, standing along-

sida Poland and Maxica.

Ruzsla |z ranked 47th on the Global Knowledge Indax, outperforming 659 percent of other countries. Russla
parforms above the world average in six out of seven sectoral indices. It performs strongly in areas related o
knowledge capital created by pre-university education. Conversely, Russia faces challenges related to the knowl-
edge competitiveness of the economy and the political and institutional environment, which may be afiributed fo
low levels of forgign direct investment, low levels of invastiment in telecom sefvices and waak regulatory quality.

Global Knowledge Index — Russia
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Tachnologlcal awarenass

808 parcen: of Hussla's popu ation has accass o tha Intsrnat, with a mean downko2d spaad of 143 Mbps.
Between mid-September 2018 and mid-Septerbar 2019, there were B2,556 unique authars contribwting to total
content generation. The voumre of cnline activity i1 Quzsia within the Tour lechnolegy fiecs chesen displays an
avedaga of 24 TA7.8 randans and 3 AN9.2 insnces of argadgarman; par month. Oaline activity soncarming
Echnological fields d'splays a degree of corngentration of 0.GOCG4. In compsrative termg, A2 presents g higher
concent-aion than the previous sampling perod, which produced avalue of 0003097,

Volume of discussions and engagament leval assaciated with the four key lechnokigies for the futura in Russia
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The trand in onine activity cwver time for Russia shows a major peak in engagemen: and mentions, accomoaniod by a
niumber of less expressed instances. The peaks masty pertained o Bockeohaln fecanomy), cvbersecurity (emabling
emvircomenty and Al [RD1 and science). The peak in mentions Tom September 2018 pertained to online activity on
Flockehain, a topic of imerest duc to the infroduction of 2 now reguiation on the use of cryptacurrencies n Rassa.!
Zpecicaly. mentiors were lirked to cryprocurmency rate updates on soclal madia ® Intie same pericd, an announce-
rent by the LIK Ministry of Defence concerming the establishment of 3 Britich imelligence agenoy soedalized in oy-
bersecurity contr buted to the peak,? & further poak in maritions also related o Backenain, refaming toan intemsational
biockehaln even: held In Moscow in May 2013, "Way Sumr's Blockehain Technobogy Imvest Dey 2309 The ma|or
peak 'n engagement from May 2019 mainly periaired 1o an algor then prodaced oy the Samseng Al lab - referring 1o
*he research oF 2 group of sciontists in computer vision and pattarm recognitior? - enabling a sysiem that is able to
animate images of a human face to producs videos, whie only Jsing & few shots of the face.®
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Global Technology Awarsnsss Indax: Russia

Aussia outporfamms the online activity clus
l&r avarage i1 we oul of the oo echmralogy
“ields. Interms of activify distribution within the
country, Russia performs above the average
lor blockehaln and Al and cose o the cluser
averaga far cybersecurity,
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Futura ekills awaransss

Tha cnling community presents a low level af online act vity relating to futuse skil's, with an average of 56631
mentions and 3.825 2 instancas af angagamant par marith. Tatel anling activity in this anae in Ruesia is awar than

that ralating to ke technologies of tha fuiure,
Yolume of discussions and engagement level associated with future skills in Russia
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Tha trend in onlive activity ower time tor Auasia ehaws a number of perks 0 engagerant and martions, mainky
pertaining to edusation, Aesults assaciated with a larger peax ir engagement pertain to Iocal rews, The event,
‘Leaoers of Bussla' = a comgpetition for ordinary cltizens with some manageral expeslence town cerzonal mentoes
and & rioralary award - recsived a racard nurmioar al applicalicos from 82 counliias forils 2019 ad Lo, Thes linal-
ists were avaluaed by criteria such a3 resuits-crientation ana srateg ¢ thinking, iearwerk, innevation and social
responsibility, The wirners of the competition 220 won grants for continueous vecationa training o raise thair qual

ilicalions ol A farlbar peak in activity was lingad b news al inepections at s Higher Edusalion Sclaal ol
Fennomica, whete teachers will have o provide certfinates detailing criminal recorda and medical examingetora®

Readinessa for technologics! uptake

To concepiud ize sha reaaineee of tha country for tacaralagicel Jpiaks, we compare wa kay datarminants of
variation in the gual ity of the techno ogical uplake enironment at the couniry level: knowledge infrastructure and
AWAINOES,

Russia exhibits moderate performarce interms of 13 knowledge infrastrueciure, technalogy and future skills aware-
ness, with an avarage-ta-1lgh score acroes mast dimensians,
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Cverview of Russia's readiness for technological uplake
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T1e ralatively madareta awaranaza scores in the technology and RDI, snd acianca dimansiaone ndiceta that H.is-
gia relies onits legacy infrastnuciure and is now starting its transition to new echnologies, especially in Al and
blockchaln. However, Imlited discusslon shows tat Imorovement | required inthe fleo of blotechralogy.

Tnere ie aclive onling discussion of education. Throughaout the chaarsation period, Ruasia has witnessen improve-
mens in the ranking of its universitics within the top 400 aniversitics worldwide, A= a result of its 'Project 5 100°
by davelos mager Aussian unbargilios, nira of the mojacl's wiivarsiios are now rankad amongs! tka oo 20D
universities giohaliy. Recently, Fresicent Viadimir Pusin aecided -o aplt Russia's Educetion and Science Miniatny
irta reo feoeral deparments = the Mnismy of Zducation and the Ministy of Higher Education and Sclence = in
o'der to 'mprave the mon'taring of the quallly o sacondany and higner education.’® Orling activity an tha tople of
eaucation wae also sparked by the WorldSkills Conference 2018, 'Skills for Change: Building Blocks far Impact,
wirich took olece in Hussia, !

Endmoles
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Knowledge infrastructure

Saudi Arabia has strong knowledge infrastructure to support technological uplake and stands alongside Malaysia
and Brazil,

Saud Arabla iz ranked 53nd on the Global Knowladge Index, scoring abowva the world averaga. Saud Arabia
parforms above the world average in four out of seven sectoral indices. it performs strongly In areas related o
the features of the labour market - ranking seventh globally. Conversaly, Saudi Arabia faces challenges related
to formation and professional training which may be attributed to the structure of the technical and vocational
education and training sector.

Global Knowledge Index — Saudi Arabia
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Tachnologlcal awarenass

93,3 percent of the populaion in Saudi Arabia nas access o the Imeamet, with a mean download speed of 5.3 Mbps.
Betwesan mid-Seplember 218 ard mid-Gepemoer 2019, there weare 37 05T unique authors comtributing 1o total
cortent goneration. The volume of online acthvty in Saudi Arabia within the four techmology ficlds choson displays
an averags of 53771 mentions and 7, 4385 Instances of engagement per manth. Online activity conceming tech-
noiogical fields cisplays a degrea of concendrat on of 2002, In comcarative terms, 2018 presents 2 higher concen-
Trationthan the previous sampling percd, which produced a value of 00072,

Volume of discussions and engagement level associated with the four key kechnologies for the future in Saudi Arabia
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The trerd in online activity over dme far Saudi Arabia shows twio rekevant peaks in engagement retatng o biotachno
ooy (education, and RO ard sclence). One of the largest peaks in engagernent perained 1o International rews cor-
camng gerelic engmesring in Juman embrvos, A Chinese scentist achieved the comtroversial DA modification of
e children, kading to discussiors on the atnics and safaty of suck procedures an humans.! Another pesak in cngage
rrent referred to the launch of a rumber of progr-ammes and projects in the areas of edacation, Pealth and commmunity
servioes at the King Abdudaziz Uinidersity.® In tenms of mertions, there are severa peaks, one reisted 1o news items
carcaeming Al, and arother relating o articles on the bost way to tade crypiocurrancios, Anothar peak in mentions
related to cybersecLrity fenabling emvncnment ano technclony and maore specifically to the Managing Cirector of the
Commercial Infermational Bank - Egypt {C13), Hisham Ezz Al-frab, stressing the importance of data pretection and
cyorsecurity for ensuring the reliability of digtal services at the Warld Econamic Forum on Africa?

T1 Gideier Bverege

Global Technology Awarenass Index: Saudi Arabia T Couniny oo

Zaudi Arabia cutporforms the onling activiny
clusler averaga in ree oul af iFa ‘our tachnol-

agy fields. In termes of anling activity distib-
fion within toe country, Saudi Arabia withesses | i _
refatively balancad levals of discusslan across e
Al, batechnolegy and cybersscurity, with ;
Fockonan being the lesat prominant,
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Futura ekills awaranass

Tha cnling community presents a low level af online act vity relating to fulure skil's, with an average of 2,143.1
mentions a1d 3,953.2 inctarcas of angagernant per morth. Tatal on ing activity in this erea in Saudi Arabia is

kewvar than that relating to ibe technologies of the futura,
Volume of discussions and engagement level associated with future skills in Saudi Arabia

o

TGL0-

a=130mn kL AarynT T L
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Tha trend n online activity aver time for Saudi Arebis ahows o relevart peaks in engagement and ane in men-
tions relating to educatan, The results associated with these peaks pertain manly o local news and initiaives,
The Mindster of Education In Saudl Aqxakba naugurated a programime for 2chool clubs, designeo to offer vardous
apclivilies for pupils durirg e suenmer vacaion, including laearolagy coursas.* The olher relevan] peak bzl
in tamns of engagement and menfions pertains 1o the prormolion of coursas for teachers, entarcing classrmaom
managemaont skl and active loarnding stratogios?

Aeadiness for technolagical uptake

To conceptualize -he reaniness of the country for tecarological uprake, we compase wo kay determinants of
variafion in the qua ity of s techne ogical uplake awvirarmenl at the county lavel: knowledga infrastructurs and

AWaranaee,

Saudi Arabia exhibils avarage perlarmancs intams of s krow oedge infrastraclurs, lechnelogy and Tulure skills
gvaarenass, with g medarate scora acrogs mest dimensicng.

18
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Cverview of Sawdi Arabia's readiness for technological uptake
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Acraas tie ragults ralating fo futura skilla (ROl ana acienca) in Saudi Arabia, Twitier cominates A tha fom of ma-
dia used 17 discuss 1his topic (over YO percent of the relevant results come from Saudi Arabian Twitter accounts
and pages). Az dizcuesad In the fature skills awarcness soctlon, those d'scussleas on Teetler pertaln mainky to
Lhe prorrealion of courses, workshops and maleeials for leachers o snbanca classroarm meanzapemenl skills znd
pouire active lsaming strategies. " This type of community Bnd sharing anlirs is & driving farce behira Saudi

Mrabia’s strorg future skills, BDI ard scicnco awarcnoss scorncs,

Endnotes

1 Yo, 2078

* Faudi Argtéa Minisiny of Fducation. 2078a.
* Mourir, 2013,

4 Zaudi Arabia Ministry of Education, 20785,
£ Talousti, 3078,

" GpisShI 2014,

TEdy La, 20ia.
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Knowledge infrastructure

Viet Mam Iz amongst the strongest countries in tems of iz knowlecge infrastruciure (o suppon echnological uptake,
standing alongside Kuwait and Malaysia.

Viet Nam is ranked 65th on the Global Knowledge Index, scoring slightly below the world average. Viet Nam per-
farms above the world average in bwo sectoral indicas, namaly pre-tnivarsity education and econamy. It parforms
strongly in areas related to economic openness — where it ranks sixth globally — ard particwarly relating to frade in
creative and high-technology goods. Viet Mam faces challenges related to higher education inputs and cutputs and
the paolitical and institutional environmeant, which may be aftributed to a lack of press freedom and low government
expenditure and anralment in tertiary aducation,

Global Knowledge Index — Viat Nam
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Tachnologlcal awarenass

Tid percent of the population in Viet Mam has access to the Inernet, with a mear download speed of ¥ Mbps.
Betwean mid-Seplember 218 ard mid-Gepemoer 2019, there weare 34871 unique authors contributing 1o total
coftent goneration, The voume o online Sctivity in Vict Kam within the four technology ficlds choson displays
an awverage of 11,793.8 mettkons and 57 4085 Instances of engagement cer month. Online activity concerning
echnclogical fiekds displavs a degree of concentration of 0.000292, In comparative terms, 219 preserts a bigaer
concentration than the previows sampling pericd, which produced avaue of GUOOC0R3,

Volume of discuasions and engagerent level associzied with the four key technologies for the fuiure in Viet Mam
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The trand o online activity owver ime for Wie: Nam shaows two redovant peaks, ane of which is in mertions related to oy

kersacurity fanabling envircoment) ard the other in eagagernert petaining to Al (RO and sclence). The peak Inmar-
Tinors mosthy pertaines to the first steps of the implereniation of e law onovbersecurity, wnich began in earty Ootober
2018 in Viet Mam. Tha firal in engager-ent mainhy pertzins o an artic.e on the Virgroup, 2 Vietnamese conglmerats,
The group anrounced ir Movembar 2018 a 10-ear pan to become a major nlgh-lech company. noluding the setup
of Vindi - & research instiute focusirg on arificial ime fgence, The second important peak in orfne engagement in
Januany 20109 relaed o Facehook allegedly violating Vies Mant's new cyioaersacurity law by allowing users to pos: ar

J-goverament comments on the platfomn, as reportad by state med'a days after the cormoversial legs ation beok effect
in the communist-uled country.® Ancther inrportant peak in Juby related to biotechnoogy, ard more specificaly to the
Vinmes Healthcare System's sesearch grodp revealing the iniizad results of its VW etnamesa gerome decoding projecs,
afer mone than two vears of researnch.” i
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Global Technology Awarenass Inde: Vist Marm

Vict Mam outporforms the online activity clus
ler averaga in all lour techaokogy lields. In
ferma of aclivity distribution within tbe Gour-
Iry, discussion [n Viet Mam concenirates on
cybersecLly follewad by Al with gignificant
acivity concamirg ooechnology and biock-
chain,
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Futura ekills awaransass

The online comrmunily prasents an average level o online acthdty relating o future skills, with an average of
1.862.6 mantions and 7,527 instancas of angagemen: par rmarth. Tatal anling actvity in this erea in Viet Nam is
kewvar than that relating to ibe technelogies of the futura,

Yolume of discussions and engagement level associated with future skills in Viet Mam
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Tha trend in anling eckivily cwer timea for Viel Nem showa gignificart online activity relating o education at tha ba-
giniing and tne end of the obeenation perod, inspired oy the lack of Jeachers for he upcaming schod year” In
Augusl 2078, the rald of a teacher's house for llegally organlsing oxira casses ralsed the attention of the online
aommunily. ® Online acivily was also parliculary sigeilizant in February 2019, whar a leacher fron a village wes
salacted 83 one of 50 global teachers fromn more than 10,000 candidates,” This annual award honours teschers
wha have made ar outstanding contribution 1o the cause of cducation.

Asadiness for technological uptake

To conceptual ize the reaniness of the country for tecarological uprake, we compase wo key determinants of
varialion in the qual ity of s techne ogical uplake awvirarmenl at the county lavel: knowledga infrastructars and
AWArGEnass,

Viel Nam gsplays average perfomarse in lerms af its knowladae infasruciure, techraogy and fulure skills
avarenaes, with madereta-io-high acoras acrose mest dimeneiona.
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Cverview of Viel Nam's readiness for lechmological uptake
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Lacking et tachnoogy Aaweranasa in RDI and acienca, wa notce a foours an Iooel develoomenta in the various
technolzgy fie ds — be it the esablishmen: of a research instituie “or Al in Viet Nam® ar the sublication of local
blotechrne/ogy research.? The natlonal media coverage of local Issues such as the shorage of 1T warkaers in the
fiwid of Al and blockehain,® and the Prire Minislar's speoch b creals favourabla policies o supporl irsoealion
in technalogy.™’

Al he intamalional leval, a cenlerance on nelwos s galaly wilhir the Inderme: ol Tainga (aTy? and & Vielnamease
start-up that won & challenge in tha LISY received s'gnificent engagement arlime, thus sonir buting ta the strong
technolkgy awareness relating to AR and science for Vet Mam.

Endnoles
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Moderate knowledge infrastructure cluster

— 40 moderate knowledge infrastructure countries T ———

- Algeria - Honduras - Namibia

- Armania - India - Mapal

- Beliza - Indonesia - North Macedonia
- Bhutan - Iran (lslamic Republic of) - Panama

- Bolivia (Plurinational State of) - Jordan - Paraguay

- Bolswana - Kenya - Peru

- Cabo Verde - Kyrgvzsian - Fwanda

= Cambodia = Lao People’s Democratic = South Africa

- Dominican Republic Republic - Sri Lanka

= Ecuador = Lebanon = Tanzania (United Republic of)
- Egypt = Moldova (Republic of) = Tunisia

- El Sahmador - Moengolia = Turkey

= Ghana = Morocoo = Zimbakwe

- Guatemala

- Guyana

The counfries in this cluster are characterized by average GK| scores of between 36 and 44.5, with worild
rankings ranging from 70 1o 109. Within the cluster, country performances are weakest in RDI, with only
three counfries scoring above the global average, and a high variation in scores is evident in relation to
technical and vocational education and training, and ICT.

Henca, this cluster includes countries that display a below average pedormanca in most sactors, with
cluster averages falling short of the world average. This clusier faces major chalienges in RDI and ICT.

The following section presents the country profiles of the 11 countries of this cluster: Egypt. Ghana,
India, Indonesia, Jordan, Lebanon, Morocco, Rwanda, South Africa, Tanzania and Turkey.
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Knowledge infrastructure

Egypt displays a moderate level of knowlsdge infrastruciure to support technoiogical uplake, standing alongsids in-
donesia and Ghana

Egypl Iz ranked B2nd on the Global Knowledge Index, sconng balow the world averaga. Egyet parlorms above tha
world average in only-one out of the seven sectoral indices, namely higher education. it performs strongest in areas
relating to enralment and competency of higher education students. Conversely, it faces challenges relating to gender
equality, empowerment opportunities, ICT sector competitiveness — which may be attributed to the high price of the
ICT basket and the laws relating to ICT — unemploymant and the imited participation of warmen in the labour force.

Global Knowledge Index — Egypt
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Tachnologlcal awaranass

489 percent of EQypl's population have access 1o the Intamet, with a mean download speed of 1.6 Mbps.
Eetweon mid-Septemicer 2078 and mid-Saptemcar 2019, thane weare 4,468 unique adthors contributing to tolal cor-
eat generadon. The volurmne of oolinge activity in Cgypt within tie four technaelogy fickds cacsen displays an average
af 110006 mentiors and 1,211.5 natarces of engagameant par manth, Dalink activity wilhin s ischaoiogy fislds
disolays a degree of corgertration Q.0O0EA. In comparative terms, P19 presants a higher concentration ower the
Eraviods sampling perod, which croduced a value of 0000235,

Volume of discussions and sngagermnsnt el associaded with the four key lechnologias far the fuiura in Egypt
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The cnline activity trend over e for Egypt shows & number of relevant peaks in both engagemert and mertons
ralating = Al {erabling ermvirchmart and education). Tha results assealatad with thees peaks partain ralnby to: (1) &
raw national atrafegy for Al - e country (2 aeeking Qlabal partrarships for the implerantaticr of thia strategy within
he next five vears; (i) the 'Benhal Seshat’ in tiative empowering young fermale arphans through the prowvson of digital
[Heraoy coursas:? (13 a mew Al tool focusad on forecasting the results of 2occar matches In tie Champlons League o
any cther regional or kacal lBagua? ard (vh sha Canlral Bars of Egypt allawirg ihe astablisament of licansed onepto-
CUMeNcy Companies,”

Global Technology Awarsness Indax: Egypt 7 Dlagier Bverage

T Couning 2054

Zavpt performs below the online aclivine clus
1er avarags Ir all tachraiooy fleca. Interma of
m=aountty activity disfributian, discussiong in
cgypt are generally orented towaros Al fol-
awad by cybarsecurily.
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Futura skills awarensass

Thea anine commdr Ty exhibits a loe leved of acthity relating to th's topic, witn an average of 134.9 mentlans and
1.B25.5 instancas of engagement par rmonth. Total onlira activity Inthie area in Egyvpt is kawar n tars of mentions
&nd digher in lerms of inetancae of engagemant than that relating to ihe technolog iea of tha fuure,

Volume of discussions and engagement level associated with future skills in Egypt
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Tha onling activity trend owver time for Egypt showa a peak in engagemeant ralating te ecucation. The reaults asro-
ciated with this pesk perained malaly o local rews o Egyptian Fresident Abdel Fanah el-5si announcing that
thie ‘Mew Egypt' 1= pricrltizing sclence and advancing the country's co ucation system, and axplalning that sceclal
importanca musl ba devaled padicu arly [ Egypl's soiknlsls and rasaarcharns

Readiness for technological uptake

To concepbud ize tha raacingss of tha country for wearalogical Jptake, we compae wo kay datarminants af
varigtion in the qual ity of the technoogical uplake envirarment at the country level: knowiedge infrastnucture and
AWAreness,

Egypt exchiota moderate parformance in terme of its knowladge infrestructurs, with a calanced ecore Anross mogt

dimengions. In terme of awareness, Egypt exhibits weak performance 9 terms of technology ard future skills
AWAraNass,
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Qwerview of Egypt's readiness for technolegical uplake
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Tae courtry hae mom far improvemant in tames af infraatructurs bul Alzo neada to pregara for the futara in 2kills
and technologies,

Egypl's lulura skills swarsess seara in RO and sciance is parliou arly prarminenl. The asearaness soores in Lhis
caee is driven v diecussions argund kecal policies concernng aducation reform ang 8 new educatar systam,
Lniversity practices ang siudent performances.®~?

We alzo aee a significan: ameant of online news repart ng on train ng teacners in activa leaming straeQiss - de-
livered by the Cuality Department of Lusor Azhar® and by Alexandria University™ - a5 well as Egypt's first enine-
pranaurial hub o accelarate learning. Thess arickas and covarage oy tha vaala hghlight sngolng rafoem in
ecucation wihir the couniny.
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Knowledge infrastructure

Ghana has a moderale level of knowladge infrastruciure o support technological uptake, standing alongside
Labanon and Rwanda.

Ghana is ranked 95th on tha Global Knowledge Index, scoring below tha world average overall as well as on all
sectoral indices. It performs strongest in terms of competitiveness drivers - namaly high investments in telecom-
munications. Conversely, Ghana faces challenges related to R&D, innovation in production, social innovation, and
financing and value added, which may be attributed to low domestic credits to the private sector and minimal
linancing 1o research and davelopmant,

Global Knowledge Index — Ghana
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Tachnologlcal awarenass

33 percant of tha copulaticn i Ghana fas accass 10 tha Intarms:, With a mean downlioad spasd of 3.2 Mbos.
Eetwesn mid-Septemicer 2018 and mid-Saptemcar 2019, thane ware 4,270 unique adthars contributing to todal car-
eat generation. Tac volume of anling activity in Ghana within tha four tecanalogy ficlds chosen d 2piays an average
at 1,071.8 mentions and 20369 ingatcss of argagerant ped moeth, Qrling acstiviy within technolkegica fislds
disolays a degres of goncentratior of 0.015, In comparative tarms, 2013 presents g highar conceritration ower the
Eraviods sampling perod, which creduced a value of 0008,

Volume of discussions and angaqerment leval associaiad with the four key ischnolkagias far the fulus in Ghana

K

Total

L F o NG &g LR IR

[ totl gt Tod W oo

The trend in online activity cver time for Ghana snows a major peak at the beginning of the abservation period,
corresponding 0 the sacond adition of e Ghana Blocsckain conference.” Tha rekase of he Doing Bus' ness
2018 repet at araund the sepmie time ales gerneraled onling eclivily 88 Ghang haz mada orogreas intarms of ‘ssge
of dairg Dusiness’, as it now ranks 114tk out of 190 countries - an improvemean: given that it s up six paces from
2 poaition in the 207 B adition of tha repart.? T1ls s mostly due 1o the varsdous measunes 2et Lp By the government
0 digitaliza and farmalize the acoramy o aocelarate grawtk end improve the maobilizator of revenue. The raport
highlights the angaing implemantation of tha digtal address systam with area codes, and the imreduct on o the
natonal kdertity card - the Ghana Card - as well as the aunch of moblle Interoperability withie the barking ard
nancidl saclors. Gharad alss has a paperless porl clearing operalian ard e-regislralon o businesses al lhe
Registrar-General's Departmant.

I that same pariod, onl ne acivity was alea sparkad by tha Natanal Syber Sacarity Awaraness Month, arganized
by the MNationa| Gybar Secuwrity Certre and tha Ministry of Communications.? Tha sacond peak in online &ctivity re-
lated to Al (RG] and science), anc specifically the opening of Goonle's first Africa Al Lab ir Ghana in April 20737
The lab will addross the cconomic, palitcal and ervironmeantal issuos faced by Africa for which the uss of Al could
ba benelacial, nolably by devaloping sclutions in heallbours, scucation and agrcu bura. The Aza in onling aclvily
in-Juneg and July 20182000 erme of cybersecurity was related to the crganisation af the first Aliica Data Protection
and Privacy confercnce,” as woll as the Africa Blockehain Confercnes 2013 that ook placa in Uganda.®

17

L By R I ST R R |t B A b I TR I Rk [P LIt ol L



Gilobal Technology Awareness Index: Ghara oo C Clasher weags
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Shana outpetorms e onling activity alue-
ter average in ane out of he four technolagy
fialds. In terms of astiv ty gistribution within tha
aountry, Ghana's ectivity is manly concanirat-
ad arcurd Al and blockehair,

L= AT
]

Future skills awareness

Tha online community presania a law level at anlics astivily ralating o fulures s<illa, with an evarage of 80,8
mentions and 586.4 instances of engagemen: per manth, Total onl ne activity in this area in Ghans is lower than
that relating to the technolog’es of the future.

Valume of disstussions and angagarsant level assoclated with futune ekiiks In Ghana

“A.A L__L _ _.._..___‘_
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Tha enline Activity tfrand aver fime for Ghana ancwe a peak in Fetruary 2018 relating o education a= sha gov-
aramert of Ghara has announcad that teachers will enjoy a 10 percent increase ir their casic salaries this vear.”
The onling activiy Pas alse booen sparked through the whole obseration porlod dae 1o issucs of relenton of the
teachars gnd the nesad of training for tham ez wall a3 tha necaseity o ncreass teachar afficiency and sat sfaction
in their job. The 2018 Afrca Summit on YWomen and Grls in Technology with the theme 'Ln ocking Africa’s Digital
Futare' and corvened by tha Afican Developrent Bank in collabaration with the Werld Wide Web Foundation in
dotasar 2318 alan aparked the attant ar of the onina samranfy.?
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Readinass for tachnological uptake

o concaptualiza the readines: of the country far sechnological uptaka, we compare wo kay determinants o
variation in tha gualily of the tachrologica uptaka smvimnment at the country lavel: knowlecge infrestroctura and
AW HEMMNEE5E.

Ghana exmib'ls rathar wask peclarmanca in arre of ite knowladge infragtrostore, lectnology and fulurg gk ils
awaranass, with g weak-Io-guerage score across mast gimensions,

Overnview of Ghana's readingss for fechnpdogicel uptake
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The courtry has racm far improvesmant in bems aof infraatruchre bul elso nesda to prapas for the futane inoskills
and technelegies, Blockchain iz whers signs of progress can be expected in the coming years, This is indicated
by tha Blackchal n Acadamy and 1ts recently updatad coursa offaring Ircluding blockehaln vsage, ercryption and
programrming, Tae airm is to provide spacialized knowledga of blockchain and to introduce participants o the
technokegy in 8 maaningful way.®

Fhana ia parlarming relativaly wall in ths eccaomy dimansion; this can ba explanad by its repestad racegaition
a5 'one gf Alrica’s eading tech innowvation hubs'. |T encompasses a sirarg network of t2ch suppart hubs, such a3
Mest Acora - an imoubator for Africar tech start-ups - and the iSpace Foundation, a co-working space that offers
taols for anirapranaurs and start-ups to Fnplement tiair besinass ideas 10

Moresver, the scores relating to techrology under future skills awareness aqe high, persimng to the recert
anrouncoment thal Ghana will joln the WorldSkills Farily, Waold34ills 1s a gobal hab for skills excellencs and
denvalapmant that supports the devalopment of skills withie induelry anc pubilic institations through 17e promaiion
of imernational cooperatan and development initistves. Inthis context, Ghana hosted its first Natioral Skills Comn-
patition in Accra in Movember 20181

Endrotes

F Kihlee, 20008, ¥ Afripar Davelzprnen! Bank Grouwg, 20718,
¢ Chiretion, 2018. ? Sear hitpseaw.ghana conyliackafiaind
T Detegaiion of the Eurgpean Uinfar fo Ghana, 2008, It Sanzo, 2078

' Adooye, 2013 ang Monsah, 2013, " f3hand Skits, 2078,

£ MyloyOriing, 2018

* Boddy, 20714,

T Munea, 20713,
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Knowledge infrastructure

India displays a moderate level of knowledge nfrastructune to suppon technological uptake, standing alongside South
Adrica and Turkay,

India is ranked 75th on the Global Knowledge Index and scores slightly below the world average. India performs above
the warld avarage In bwo out of the seven sectoral indicas, namaly RBDI and technical and vooational aducation and
training. It performs strongly in areas refated to resaarch and development, qualifications of human capital and creative
aconomy. Comersely, India faces challenges related 1o the emnabling ervircoment of pre-university education, with |ow
levels of government expenditure on primary education, high pupil-teacher ratios and low enrciment ratios in earty child-
hood educatan,

Global Knowledge Index — India
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Tachnologlcal awaranass

34,5 percent of the papulation n India have access o the Internet, with a mean download speed of 8.7 Mbps,
Batween midk-September 2018 and mic-September 2019, thare wese 83 730 urioue authors contributing to total cor-
ent generation, The volume of online actiity in India within the four techralegy fieles choser displays an average
of 262284 mentions and 91,740.7 Instances of engagement per montn. Online activity within the techaclogy fields

displays. a degroe of concontration of 00023, In comparative torms, 2019 presents 4 ower concendration over the
prenious gampling paroed, which produced a valua of 0003,

Volume of discussions and sngegemert lewel azgodiaied with the faur key {echnologias far the Iuiure in India
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The anline actwity trend over time “or India shows a number of peaks n ergagemert and mentiens relating o
cyberaecurily [enabling eavironment) and biolechnolegy (economy). The resulls associaled with Lhe peaks in
angagament perfaired mainly o a sracooawn an fe<e nenws an Facetxook and an Indian afecant feam™s w n of an
award at the Genetically Ergineerea Machines competiticn.” The former tonic rose o prominencs, as Facetook
remaved GBT pages and accourts just oays befora voting In iha general elections cagan ®

The third peak wae a resul; of nationa news on Lwnked, World anrouncing ite stretanic parmarship with e lead-
Ing blocschaln Irvestmert firen Pecunia? The fourth peak. b engagermant was dae to the announcemeart that the
Irdian slari-ap Pixxel, which s seaking Io lunch icrosatalliies o saam data for A aralylics, has been saleced
as the arly Aszian star-up in the S Techalars Starbust Spece Accelergior.? In tams of peaks in mantiors, the
most significart concerred the natioral scandal of phamaceutical biotech company STEALING Biatech Lid. in
Jung of 2518, whan the compary was axoased Tor scamming Indlian banks 'or over Ba 14,500 crore® and the
international news an Facebaok peing fined (3BF 500,000 far allowirg paliticel conautancy firm Cambridge Ane-
Ivtica to impropery gather and misuse the data of B7 miilion users ®

Gilonal Teahnckgy Awarsnsss indax: India = o Dlsled sierage

5 [ Courry sors
India cutperfors the online cluser avaragea in

ana ou; of the four technolegy fields, In tarme i,
of activity distributor within the courtry, Ir-
dia's discussions nanly fecus on Al and cy-
Baragcrty.
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Futura gkills awaranass

The online community presents a high level of online activity relating to fature skills, with an average valosa of
2.44E 4 marticns and 20 8403 instancas of sngagement par meath. Total anlics activity in tha arae of fatura ekills

in Ingia is lower than that re gling ta the tachnalogiss af the futura,

Volume of discussions and engagement level associated with future skills in India
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Tha anilire activity frend aver tira for Incia showa & rurBar of paaks inengagerant relrting o eaucation and RBOI
and science, and notewarthy peaks in mentions in relaion to economy and education. The resu 1= associalea wit
thie first peas I engagement pertaln So the nadonal announcemernt that for Indla's Thih annhversary, Th siudent
sale liles rmay Ty Lo space, buill by slodants of Indian universilios balwasn 2020 ard 20227

Tha zocond engagoront peak resulted from the announcemert that the aatonal cumculumn's soctal scicnoe
syllabus wil be amanded 1a decraasa e burden &n sludents — Lhe chapteds on damosraty, popular mavemenls
and challenges o demacracy will no anger be svalugted in the hoara examination in 2090

In tarms of manilons, the first pazk = dus 1o a nztlonal arlele on B.S. Shanbhag, the cofaunder of Yaluesgalnt
Group, & leecirg [T infrestructura =anice company 0 South Asia, which survived three recessions end is riow
wortn Aa 600 Cr.? The second peak in mentions redates 10 national news on the anncuncement oy Minister of
Cducation Satish Dwivedi of the noed 1o transfer teachars into the rural communides of India (Lhis ransfor will
ba tacilitatad by tha Prame App making the lsave request and selacation simpler and providiog e necassasy
averview)]. "

Raadiness for technologlcal uptake

To concepiua ze ha readiness of the country for tecarologlcal aprake, we compase wo kaey detarminants of
varialion ir the gualily of tha lechrcagical uplakes eavirarament al he couniry level: kiowledga inlrastroelore and
AWareness,

Indig axh bils average padommanse in erms o e krowladgea inlraslruclora, with sbicg paclarmansa in TVET and

RO In terma of Awareness, India exhibits moderata pefermance in terma ot tachnolzgy awareress ana fulune
zkills awaraness.,

1a¢

SR I B B AT TR |t B W o B TR R v [P Lty Bl et



Owerview of India's readiness for technglogical uplake

Taomical arc
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T1e country ir reasnnably positicnec for the futue with moderate infrestructura snd showing &n averaga leval of
awareress on both future skills and technalogies, with room for imerovement in bictechralagy.

The high score relabing L lulura skillz (BD] and soisnce) s mainty due o angagesnent wilth looal and ragianal
raws within the country on topice suct a8 'educational aavelopment’, ‘sccalerated learning” ara ‘leaming meth-
coslogy,

& ma ity of arficles refering fo the target topics discuas changas in e education system of 1ndia as daclared
by the Staze Council of Educatonal Ressarch and Training in order o boost academic awareress and feamirsg,
g.0. "Gowernrwant introduces 2 four-yaar [Mtadrated Teacher Educatar Prograryne,"! “Kajrlal wants gowarnmsart
sochoal kids to bacama entreprenaurs”, ™

Another faotoes driving fulure skillz awarcrness 15 a local intereslin universibe-lovel edoucation and research. Particu-
larly engaging lopics ralaled io articles a1d discussion arcung ndian universitiss nal Baing ranked inha tap 300
worldwide ("Mat 8 sing e [ndiar University in top 300 world unhwersity ran<ings for fret time singeg )29 and the
laurich of [nfcevs’ digital leaming claform, offering e-courzes for enginesaring students. "

From fhe onling activity in India, there also Ropears o he a strong intarast in inteoret’ng Al and machine lasming
in education, Indeed, India's Central Board of Secoraary Education (CBESE), in order to adapt their education
gystorm o make studenls wol -versea in loday's fast growing and highly=gernanding echnologies, has dec'ded 1o
inziude arificial inelligarce in their sy k"= In parmerghip with Micrascfl India, thesa prograrmmes aim 12 con-
duct capacity building for high school izachers by providing themn wilk belter access to the atest ICT tools and
halping tham intagrale Jechnalogy Inio teaching. s

Endrotes
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Knowledge infrastructure

Indonasia is amongst those counfries with maderate knowledge infrastructure 1o support technological uptake,
standing alongside Rwanda and Turkey.

Indonesia is ranked B85th on the Global Knowledge Index, scoring below the world average. Indonesia also par-
forms below the world average on all seven sectoral indices. Indonesia faces challenges In its education systam,
especially the technical and vocational education and training sector, which may be atributed to formation and
protessional training. Also, sacio-ecanomic conditions and gender disparities hinder efforts towards the devel-
opment of an inclusive aconomy.

Global Knowledge Index — Indonesia
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Tachnologlcal awarenass
AD8 pancan: of Indorasia's poculation have acasss 10 he Intarnst, with 2 mean Sovmicad spasd of 6.8 M ee.

Between mid-Zeptember 2018 and mid-Septerbar 2019, there wera 47, 774 unique authars contributing to total
content generation. The sounre of onl'ne activily in Indonesia within the four ‘echnology ficlds chosen displays
an gvarans of 10,305.3 meations and 46 8289 instancas of angagamant pee reanth. Onlice activieg telating o
Echnological fields displays 8 degree conceniration of 0LO00O33. In comparstive temms, 2018 presents g higher
concent-alon over the previous sampling perlod, which produced a valus of 3a®

Volume of discussions and sngagamerd aval associatad with the four kay tachnologiss far the futura in iIndonasia
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The trerad ir online activity over time for [ndonesia shows arclevan: peak in engagemert, pertain ng 1o cybersecu

rity (enabling arironmant). Specibcally, thie is linkad o Facabook’s ramoval of hutdrads of Indarasian accounls,
pages Aand genups from its sacial natwork, ater decovering they were linkad to onl ne graup Saracen, which ig
accused of spreading hate speech and “aks news,' This is part of Facebook's efforts ta fight allegations tha: the
network |5 used to 2oread nisinforration. In terms o rantlons, tha rasults assaclatad with te maln peak par-
‘winad to blockehein, which garerated Eignifil:‘-ﬂ.rrt onling actvity in Sapternber due ko tha Asja Blockchain Sarmmit

2018 thal took place in Jakara.”
'
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Global Tachnalogy Awaranass Incex: Indonssia o Deuning aoorg

Indcnesla cutpeforms the online activity clus-
far avarags (1 b out of the four tashnalogy
falda. Interme of activity distribution witnin the
country, Indonesia's online activity is relalively
balancea, except lor boicchnology, which is
1Fe eccception.
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Futura ekills awarensass

The coline communily presents an average evel of online activity related o futare skills, with an avarage value of
2.671.7 mantions and 17,353 4 instencas of engegarmant par month. Tatal anlire activity in this arsa i Indenesia

is lowear han that ralating te (ke tachnelogias of tha futura.
Volume of discussions and engagement level associated with future skills in Indonesia
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Tha anlina aciivity frend ower time fior Indones’a gnowe two relevant paR«<s in engagamant and two perkeE in
meticns relating 12 edusation. The tap results associaied with the first peak pertained 1o Indanes'a winning
elv gold and theee slilver medals at the 2018 WorldSkll s Asla competiion In Aby Dhabl, with the couninds
represanriElives darmanslraling thair oulslanding wocational skills.? Tha second paa< refamad mainly o a new
Government Employes Scheme with Wark Agresment [PPFE) to address the shortage of productive teachers in
schools? Inicrms of rentions, tha first peak is associated with the curment lack of toachers and 2 now recruitmeznt
plan s The secand peak in meclicns i alea elaled 1o e laachar shanage in donasia, Tha Soordimaling Minialar
far Human Develapment and Culiural Affairs said ba would invite teachers from abroad ta become (eaching staff
in Inconesia*

Readiness for technological uptake
To concepiug ize the reaainess of the country for tecarological uprake, we compase 0 key determinants of
variadion in the gual ity of tha lechneagical uplaka envirarment at the couniry level knowledge inlrastruclure and

HWArengge.

Indonesla displaye & mogarate performance Intars af s knowleoge Infrastructure, tachnalogy and future skills
awaranange, with B wask-lo-avarage acore eoraas all dimansions.
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Owerview of Indonesia’s readiness for technological uptake
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Tre cauntry is rapsanably wedl pogitionsd ‘or tha huture with madareta infrastructure ana shawing ar avarags level
of awareness on both future skills and technoiagies, alihough wit room far improvement.

Trere is ar aclve digcussion relalad o fulure =kills and adecalon conduchkad by the Inlernalional Laboar
Crganization in order o broge indonasia's skills gap through patnership bebseen ingustry and wocetiaral
caucabon anc training. The skills mismatch is ong of the reasons for unemployment in Indorcsia; hence,
gngaging industry in 1he deaigr and dalvary of vocational educatan and raining is key o enhaicing skills
development and improving youwth emrplyment.”

Frorm tha onl'ne activity of Indonesia, thare also agoears o be a slrang Intaras? in cybe sacurity, as the Indonasizn
Mational Police gnd the Unitea States Atomey Garsaral's Office have agread to sfrangthen o letarsl cooparation
ggainst transnational cyber and fnancial crima.” Tha pact wih the US AZormey General's Office will ireohva law
criforcement-refaled Iraining prog rammes for Indonosizn police delivered by their American codrlerpans.

Erndrnodes
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Knowledge infrastructure

Jordan is classified amongst those countries with moderate knowledge infrastructure to support technological
uptake, standing alongside countries such as Turkey and Rwanda.

In terms of the Global Knowledge Index, Jordan is ranked 70th, scoring slightly below the world average. Jordan
performs above the world average in two out of seven sectors; higher education and economy. Jordan performs
strongest in terms of financing and value added, bui faces challenges in terms of innovation in production,
knowledge capital and socio-economic environmant.

Global Knowledge Index — Jordan
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Tachnologlcal awarenass
4.8 parcant of dordan's pocdlaiion Pas asoass 1@ the Intamet, with a mean deenlcad spead of appradmatel 5.2 Mbgs.

Between mid-September 2018 and mid-3aatembear 2019, thare were 1,407 unique authors contributing to total
content generatior. The wolume of onlirg actyly in Jordan within the Tour lechnology lields chosen displays an
averags af 733 menfions and 3457 inalancas of engagament pee manth. Orling aclivity within the IBchnolooy
‘ields displays & degree of concertrafior of 0,13, In comparative tarms, 2015 presents g higher concertration
over the previous sampling period, which produces & value of 0.00031.

Volume of discussions and engagament lsval associated with the four key technokigies for the futura in Jordan
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The anline actvity trend over ime for Jordan showes three relevant peaks. in engagement and thres relevan: ooaks
in manbang in ha cyborsecurily-enabling eavirgnmenlt and educatar dimengiars, Tha oo sesulls assocaed
with these peaks partairad mainly o local news and avanca. A aybamecurily hackathan campatition was heid
o promate cvibersecurity ehics and cractices at Al-Hussein Technical Liniversity in April 2012, Tha thermre re-
rained ralensant with the adoptien of 2 national oybarsacurity sirateqy for Jordan. T-ls Includes thw endorsement
of Iha 2018 cybarsacunty lew which specifias he formetian of a naticna codncil for cybarsecurity.? Indaed, &
significant peakinengagemant resultad from Acting Prira Minister Jajai M aasher's anrouncement of the nead fora
cyberseourity law 1o end the cyberattacks Jordan faces #
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Global Technalogy Awaranass Index: Jordan

Jordan outpedforms the onling activity cluster
gvefaga in three aut of the four tashnalogy
“alde. In terma af activity disir bution within
the country, Jordan displays & less balanced
overall pesformancs than the cluster averagea,
where orling activicy ia mainhy focused an Al
and cybersecurity,
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Futura ekills awarensass

Tha volume of online activity relating to future skills displays a low level of anling activioy an the topls, with an
avereges valua of B7.1 manticns and 43,1 instancas of sngegerant car rranth. 1otal onling activity in this arag in

Jarzan s kewar than that releting to tha technclogies of tha futura,
Yolume of discussions and engagement level associated with future skills in Jordan

1 Tt Ergmgrnet S Torial Wer o

Tha onling activity trand twear fime for Jordan abows foar relevart pee«s in angagameant relating o educetan and
T relevan: oeaks in mentons relating to tecanmlogy and RDI and scierce. The resu'ts assaciaed with ibe oeaks
In engagement pertaln rainly to local news of Quesn Ranla jo'ning a2 group of young wamen and men at.a book-
shop in Madaba (o promale a culluse of razding ard arcooragiog yeuth innaovalaor.?

The secord poak in cngagoment was a2 result of a nadonal anicle ofcring aclpful ips on how o achicve an
allicent balance belwaen Lechnology and learing wilhin e clagamoos - he arlicla pravidas malplul lips o
shudents and teachers an hiow 1o fake advantage of trehanlngy wittin he educet on system.®

Tha third peak in engagament was z2nothar artlele pucliskad In the national e, stating that students Meaded
1o aevalop buoyancy to beter cope wilh academic satbecks, Acadamic buoyancy is defined as buiding sludent
resilience and the ahbility of students to rebound from daily setbacks, which are part of normal school life.®

Fima ly, the fourth peak in engagermant was triggarad by inlsmationg news on the regicn's largast artreprensur-
zhip programme, the Arab Innovation Academy [AIAY, which was launched by he Qatar Scigrce & Technology
Pars (OETF) ano the European Innovadion Acadermy [ELA)T

Tha paeks n martiens esult from an international announcamert made by tha Dubei Futire Acacerwy
Inroducing a new set of knowledge Intladves — the Ramadan Ploneer Seres — that ook place durlng the
monlh af Bamadan, The infliative aims to share kRowledge and expartisa in tha lield of innovative and fuloristic
ifdege.? Tha sacond peak in menticne wae due g nalioral news concamirg the inguguraton of Cusan Ranig, Al
Abadllab’s new Queen Hania Teacher Acadenmy (GATA) &t The Universty of Jordan, The academy aims 1o
imprave the qua ity of education Ir Jordan and tha reglon 22 & whala.®
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Aeadingss for technologlcal uptake

Te conceptualize the readiness of the country for technolog cal uptake, we compare two key determinants of
varighion in tha guality of the schnalogical uptake anvircnmant at the country leval: knowlsegs irfrasiructure ard
AWRIBEER,

dordan dizsplavs a modarals perfeemancs in larrms al ils kneededga infrasinuclure ard a weak perlonmanes in
wermg of technology ard future awarenasa, with & weak-o-average score aoross gl dirangicng.

Cherview of Jordan's readiness for technological uplake
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Tnere is racm for improverant ar infrest-uctura, but Jordan /50 naeds to prepara for tha fulere in tarmes of skills
and technolegies, Al is whers sign o progress can be expected in the coming yeans. An indicater o this is the
unprecedented, recorthy-introouced  cndergraduaie and graduate degress I deta sclerce and  artifical
irfalligerica al the Princass Surmays Univarsidy for Tecbnology (PSUT) ™ &nother exampia iz the Arab Arlitic al
Intelligence Summit (AAICT18) that toak place far the first time i1 Jordan al the end of October 2075

Ihe reatvaly slreng scons n cknalogy Lnder future akile awarenass 15 & key aras 1o be capitalized upor,
ezxpecially witn e announcement by the World Bark of the provieion of fnancia reecurces of up o §1
billlen for Lebanon, Jordan and [rag. These financial resousces are “or supporing the development of the digital
coonomy, but also for actvaly engag ng 'n building e regulslio skills, swaich will allaw youth in partoulas Lo
enpans in {he digital economy. As g rasull, he goverrment of Jordan pledged o increasa ik broadband sccess
o 10% across the country, promote e-paymerts anc osvelop d gitalised governmant aervices, '

Endmodes

Fdardar Mows Agency. Polra, 2075,
¢ fha Jondan fimes, 20759,

3 Ammon News, 2079,

* Tha Jovdian Tines, 20150,

T8 BN 2075,

B AACNA PN, 2015

TP Newsudre, 2005

BRAENA A 2015

1 Chwoart Bara Media Conder, 2013,
& Princoss Sumaya Unfverslly for Techrology, 2013
" ELF Nedghbars South, 2073,
ELuck, 2015,
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EBANON ORGP 2

Future field awareness indices
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Knowledge infrastructure

Lebanon is amongst thoss countries with moderate knowledge infrastruciure 1o support technological uptake,
such as Rwanda and Turkey.

Labanaon is ranked 81st on the Global Knowladge Index and scores below the world average. Labanon performs
above the world average in only one out of the seven sectoral Indices - technical and vocational education and
training. It performs strongly in areas related to the features of the iabour market, and was ranked fifth globally
on the quality of human capital. Conversely, Lebanon faces challenges related to political instability, government
ineflectiveness, weak regulatory quality, low levals of sociatal innovation and poar ICT infrastructure.

Global Knowledge Index — Lebanon
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Tachnologlcal awarenass
TE.Z parcan: of tha Labanesa population has accass to tha [aternat, with a mean download spaad of 1.8 Mbps.

Betwoen mid-September 2018 and mid-3actembear 2019, thare were 1,268 unique authors contributing to total
content genaration. The volurae of coline activity In Lebanon within the Tou s technology ficlas choses displays an
gvataga of JBE.5 rmanticng and 3417 inslarcas of angagamen] per rondh. Online activity wilthin i echnoltgy
‘ields displays a oegree of conceniration of 0.015. In comparative terms, 23139 preserts g lower congantration
over the previous sampling period, which produces a value of 0025,

Valume of discussions and engagameant lsval associated with the lour key technokigies for the futura in Lebanon
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The trend In anlire aclivity aver time for Lebanon shows relevant ocaks ir engagement relates to cybersocurity
rarabling armaroneenl). Thie [rsl peak ralars o Lha 12l Lebamnasa Inlernel Gaverrarce Farom (G thal ook
place in the American Linkearsity of Beint [(ALB). Tha aacond peak ralates o tha edoption by tha Cabinet of &
cybersecurity strategy that aims to protect 1he governmert, ministies and telecammunications sectar,” In terms of
mantkeng, the results assoolated with the makn paak partan to tha area of Al (RG] and sclencal, and specifleally 1o
Gioogka awarding $1 rrillian fo the ALB for an Artficial Inlsligarce oroject thai will acdress somae of tha pressing
issues e ated o waier in the region’s agricultural secior”

Global Technalogy Awaranass Incex: Labaran o Tl Clugier Bverage
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Futura ekills awaranass

Total cnline actvity in the area of fulure skills In Lebanor s lower than that relating o the technologies of ke
futura. Tha onlife community prasents a low kaval af anling activity in ke tapic. Wwith en avarege valuea of 29.8
menticne and 37.8 instances of engagement per manth,

Volume of discussions and engagement level associated with future skills in Lebanon

O 3 Jur A A e Ilame
Dater

[ Totm Ergmgarent = Torial beertions

Tha trend in enling activily owvar tira for Lebanar ancws @ major reievant peak in angagameant Rd g numbes
of Iow-scale peaks ir mentions relaled 1o sducation and tschnology. The resulis associasd with these peaks
partalm ralnly o sational and intermatlonal news on s=sues of publc educatlon. Mamely, In terms of engagement,
aclivily in ona ol tha paakes was concentraled on upprading lachnolkogy aducalian in Lebanesa schools * e larms ol
mentions, the frerd orline shows 8 relevant pask related fo education that refers o ibe graduation of 520
students rom Semnan: fundes digital skills coursas at ALR Lebanon  a pragramms argariscd by the Warld Food
Programime.t

Readiness for technological uptake

o concephue izs ha reaainess of tha country for tacarological Uptake. we compe-e wa kay datarminante af
variglion in the qual ity of iha techne agical upiake arvirarment st the counTy laval: knowledga infrestricthire and
AWEENESES.

Lebanon axh bite moderaie performancs in lerms of s knowledge nirastrecture, across all sectors. In terma of
awareness, Lebanon exhibils weak performance in terms of technalogy aswareness and fulure skills awarsness.
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Dwverview of Lebaron's readiness for technotogical uptake
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The courtry has roam for mprovement in tarme of infraatruciure, but slec needa to prapere far the fiturs in
terms of retevant =kilks and technologies. Al is an area in which signs of progress can be expected in the cam’ng
years. This s suggested by cvents such as the “Artflctal Intelligence Digltal Revelutlon Impact on the Economy!
carfarance, which look place in Bairul. The air ol his conforenoca was o cavalop an undarslanding of the |ajes)
trends and develaprmerts in innowvation and the application of Al n industry, compuling and custorer devicea.®

The redativaly alrong score an anakding anvironmanl in futara gkills avaranass, resulls ram ke World Bank's
recant announcemreant o provide finaraial reacurces of upto 31 2llion far Lebanon, Jaraan and Irag. Theas finan-
zal resources are aimed to boost and support the developmert of the digita: ecorony bat a'so actively engage
I bullding tha raquisita skilis, which wi | allow (o angaga in tha diglia’ sconomy. A% a resull, tha governrment of
Labenon pledpes to increpss its broadcand access to 100 per cant across ihe country, prarmate e-paymertts and
develop digitalized govemmeni services.”

Endrmotes

' Sag: hitps Aoflebanon.orgd

fCaincll of Europe, 2078

I Sawadl, 2018,

*Harzog, 2078,

FWrFLabanon, 2018

ESoo hilps dwwesiohibivity comybrentantificalintelinonce-dinitalravolution-impaci-on-the-acanamy.
"Lk, 2013
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Moroceo is amongst those countries with moderate levels of knowledge infrastructure to support technological

uptake, alongside Lebanon and Indonesia.

Morocoo is ranked 92nd on the Global Knowladge Index, scoring below the world average. Morocco pedforms
above the world average in only one ot of seven secioral indices; economy. It performs strongly In areas
related to trade and financing. Conversely, Morocco faces challenges related to gender disparities,
empowerment oppartunities, and in the outputs and quality of higher education,

Global Knowledge Index — Morocco
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Tachnologlcal awarenass
64 .8 parcan: &f Morocos's populatan n2z access 1o the Infemas, with @ mear dawniload spead of 5.5 Mioos.

Between mid-September 2018 and mid-3actember 2019, thare wera 3,446 unique authors contributing to total
content genaration. The volursa of coline activity In Morocco within the Tour technalogy ficlas chose displays an
averags of 722.2 mantiors and 3,897 .2 irstances af engagamant par manth. Onling activity w thin tachnalagical
‘ields displeys g degree of concentration of DODPE. In comparative terms, 2019 presents a lower concantration
over the previous sampling period, which produces & value of 0.0023,

Volume of discussions and engagameant sval associated with the lour key technokigies for the futura in Morocen
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The oning activity trend owver time for Morcocoo shows peaks in engagement relaing o Al (education,
acanarmy arda AD and science). Tha rasulls assecated wilh this lirsl peak in angageamrant perainad mainly 1o a
Adyearald WMoracoan shedent enrllad gt tha Liniveraiby of S:anford whe was put in chargea of igaching Al at the
university's Al Laboratory. ' The 2econs ceak in engagement mainly related o support to a declaration of the Frerch
preskdant, Emmanuel Macron, which emphasized the Importance ‘or aconemiles of Invesimant 0 Innovatlon, mew
wmchnologies and AlL* Tha third, end largast, paak in argagament pertained io the World Artiticial Inteligarcs
Confarence (WAICH that was held in Shanghai in AJagust 20182
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lobal Tachnalogy Awaranass Index: Moroeea i

Morocco outeeriorms the online activity clus
1&r avarags I ora aut of tha faur techmaloogy
dimensiors, In terms af activity distribution
within the country, Morocco's discussions
mialnly focus o Al, with othar activity spread
avenly aoraga the remaining dirmanzicns.
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Futura gkills awarensass

Total cnline actvity in the area of future skills In Marocoo Is lower than that relating o the technologles of he
futura. Tha anling comimunity prassnts a low leval of activity regerding this lopic, with a1 average value of 204

menticne and 543 insfances of engagement par month,

Volume of discussions and engagement level associated with future skills in Moroceo
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Tha trend in online activity ower tme for Morocco abows saaveral peaks n engagemednt relaling to educatiion. The
res.Jlis associated with these peaks are mainly sparked by discussions on the national education system — and,
mod specifically, the debate on whether the language of irstruction should {0 should not) be Aracic . Regard-
ingg reanilions, e paaks in Colebar wara driven by The Ward e reand Rorare oman’sad by Lhe Uniled Baliors
Conference ar Trade and Dewslopmeni [UMNCTALDY that brought togather several hesds of states and
gavernment? The remaining peaks ir mentons also perained to sustainable developmont and the national
aducalice syslarm; beo opics hal seam of high mpolasces fae ba cauney,

Readiness for technological uptake

o conceptue izs ha regainess of tha caountry for tacarological Jptake. we compe-e wa kay datarminante af
variglion in the qua ity of iha techne agical upiake arvirarment 2t the counTy laval: knowledga infrestrictire and
AWEMENEES.

Morocea axhitie weak-lo-maderala perfarmance in terme of its knowledge infraaructure, technology ewsrensss
and future skills awareness, with pedformance varying across dimensions.,
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Owerview of Momceo’a readiness for technological uptake
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Strong tacnnology awsrensee acorag n R ara driven by discuasions on Al The inauguration of tha fYiret Anti-can-
car unit in Africa” and talks about the oromation of digita: 0 emoower African women® generated remarkacie
results In collne activiy. The results are 2 s0 driven by sources within the couantry reporting oq lbcal devalopmernts
such a5 the opeiing of an Al schood in Fe?, plans oy SAS Lo imsasl in arlificiz) inlesligance ir Cazablanca™ and
the achievemarts of indiviouals in the region, 8., lwo Tunigian women recogrizad for their eciantific consibutions
to medicine and biotochrnckogy. "

Endaotes

NChoukel, 2074,
fbmmanuel Macran, 20718
3 Baa: hips:Paww shire. coWorio-Artificial-infaligance-Confarancey’
< EF Cuarrdipty, 2073

 Bail. 2019,

B Pancra Posl, 2018,

T Huffoos! Maghvab, 20156,
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Knowledge infrastructure

Rwanda is amongst those countries with moederate levels of knowledge infrastriciure 1o support technological
uptake, standing alongside countries such as Egypt and Indonesia.

Rwanda is ranked 96th on the Global Knowledge Index, scoring below the world average. Rwanda performs
above the world avarage in only oné out of the saven sectoral indices; technical and vocational education and
training. i performs strongly in areas related o formation and professional training, especially in terms of firms
oftering formal training. Conversely, it faces challenges related to pre-university and higher education, and eco-
nomic openness, financing and valus added, which may be attributed to minimal trade in creative services and
goods and the low confribution of manufacturing to its GDP,

Global Knowledge Index — Rwanda
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Tachnologlcal awarenass

21.B parcant of tha populaticn In Awanda have access 1o tha Intermst with an avarage downkead speec of 3.3 Mbps.
Between mid-September 2218 and mid-Sepiemnber 2519, there were 30C unigue avthors contributing to total con-
ont geacration. The vo ure of onling activity in Bwanda within iha four technology elds chosen displays an ayv-
arage of 134.9 ment are and 4171 instancas of angagement par montk. Cnling astivity Soncerning tachmgagical
‘ields dizpleys g degree of concantration of DODGE. In comparative terms, 2019 presents a lower concantration
han the previous sampling perod, which produces & value of 0.0078.

Volume of discussions and engegameant leval assaciaied with the dour key technokigies for the futura in Awanda
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The rend In online aclvity ower time for Rwanda shows a number of peaks in engagemert. The highaest ceak
ralatad 1o blockchan {education) and morg spacifioally o the upcoming ragletration asadiine of a couras — the
‘Uxford Blockehain Srateqy Programme’ — given by the Said Buairass Schaol of the Lniveraity of Qadard.” The
second peak relates to cvbersecurity (RO and science), and specilically to Eugene Kaspersky. ‘ounder of the
global cybersecurlty firm Kasparsky Lao, wha paid tribute o viclms of tha genocida agalnst ke Tutsls ® In tarms
of mentions, the resulls sssociatad with te rmain peak partained to &l (ADI and scisnce), ard specifical iy to tha
annourncemeant of 10 fully-funded Mesiers’ scholarshios in Artificial Inteligenca, guantum computing and [niernet
of Things at sclected WUniversities in Quebeos, Ganada,? The online activity frend aver irme also disolays smallor
pagks o engagement and mentics. Thesa peass ara rrainly conraciad o ool raws ard evarls, such as the
Transform Africa Surmit {has tosk place in Kiga'i, Beanda 1 May 2019 under the theme ‘Rooating Africa’s Digital
Economy't Also, Pundi X, a Singapore-based company, released a new blockchain phone at the GSMA Mobile
360 Africa evant in Kigali in Juy 20196
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Giobal Technalogy Awaranass Index: Rwanda
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Futura ekills awaransass

Tha anine comimdr ity presants 2 low level of onl'ne activity relating to future slkills, with an average of 28.2 men-
fians and 85.2 instancas of engagement par menth. Total anlina ectivity in this arsa in Fwanda is kawear thar that

relaiing ta the technologiss of the fiutuans.
Volume of discussions and engagement level associated with future skills in Rwanda
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Tha arling activity trend ower time for Rwands ehawa a8 numbes of redavant per<s in engagerant and meartions
relating 1o educarion and econamy. T results are assacialed with peaks perzining mainky 10 local and irteme-
tiona mews and evants. The lasges: peak referrad (o the Tokyo Intemaional Conference on Afrlcar Develooment
TICAD), allarced by Bwanda's Prasidand, Paul Kagarra, and he spaech ermphasizing he roe ol tha privale
sactar in cevalopmer. TICAD is & hgh-leval policy event facilitating dialogue between African and Jasarese
lzaders.S The ather poak refered to cducation nefamne amid teacher shortages, The Awandan govemment an
nouncad new Ncantnvas far univeraity gradoalas o jain tha eacking prolaession, waking thair sludanl loans
shoula they chooss to teach for three years alter graduation.” Tae smaller peaks in engagement and martiaons
mainly pertain to the promotion of events, such as the Rext Einstein Forum® - a science and iMnovation conference
- and an Intardew with a Werld Bank expart emphasizing the rale of teshnology and Innavation i susta’nable
davelopment in Feanda,®

Readiness for technological uptake

To conceplue ize ha reaginaes of tha country for tecrologicel Jpreka. we compare wo kay daterminants of
variaiion in the qual ity of the techno ogical uptake envirorment a: the couniry level: knowledge infrastructure and
AWAraness.

Rwaraa exhibits 8 weak perfamances in terms of its knowledoe infrasiruciure, technology and fuiure skills aware-
ness, with 2 weak-to=average scors across miest thematle dirmenslons.
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Cverview of Rwanda's readingss for technglogical uplake
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Tae courtry hae mom far improvemant in tsmes af infraatructurs bul Alzo neada to pregara for the futura in 2kills
and technologies, Blockehain is where signs of progress can be expected in tne coming wears, This iz indicated
by Rwanda's recent announcemert of the world's firs: clockenaln project o track tartalum from the g t-facs to ke
rafinary, snaoling a corllic!-ras miring. 10

An exclanaton for the high scose in echnical and vocational cducation and training (TYVET) under knowlcage
irlragsiructura could be the racant anncurcement Maaa by e Pwandar prasigart of fesusing on TYE™, in wiich
he mertioned that he pimea o increasa the numbear of shudents i1 TVET achaoods from 31 percent o 60 perceat by
2024, The Prirme Ministar also stated thal fechn'cal ang vocational skills are the most powerfJl tools in decreas ng
povarty and overcoming the skillz gao. A parlcalar focus appears te be on TVET skills 0 tha techrasfogy flald,
which could alsn axp ain the high scors in tha tachrology dirsernsion.™

Endirotes

P Cet Smatar, 2015,
® Hope Magarine, 20714,
1 Rwanda_Edu, 2013,

! S hitperansformaiicasummit. ongively

* Mboga, 2013,

® Bizimungu, 2078
T Bishumba, 2018,

" See httpsdmelargiabouty,

* Mwal, 2073,

" Lhwiringiamana and Lewds, 2075,
" ONBC Africa, 2019,

FIL L BE S e e e 1

ol rhoasl TS

e

PRSI = 5T B



CLUSTER

03

GOP per capia Hal e 528
S EIEED% ﬂ.ﬁg%m ?3”’Em13 FE-EE
Future field awarenaess indices

K- )

(1] ‘l ;
| .
ks ; .-r"ff I —
L.-'

‘ Hang (8] S st [ s e

Knowledge infrastructure

South Africa Iz amongst those countries with moderate levels of knowledge Infrastructure 1o suppon technological
uptake, standing alongsice Lebanon and Turkey.

aouth Adrica is ranked 73rd on the Global Knowledge Index, scoring slightly below the world average. South Africa per-
farms abave the world avarage in only hwo cut saven secioral ndices; higher education and ICT, it performes strongly
inareas related to social innovation, which may be attributed to rew tusiness density, protection of minority invesions
and the relativaly high imports of ICT goods. Corvarsaly. South Africa faces challanges in its aducation syatem, mainhy
at the pre-university level, which relates o low levels of enrolment and high dropout rates, The health and environment
piltar reguire major imgrovamants addressing the high rates of under-five morality and CO2 emissions par capita,

Global Knowledge Index - South Africa
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Technologlcal awaranass

6.2 parcent of Tha South Affcan population have access to the [ ntamet, with a mean cawnleas spead of 8.4 Mbps.
Eetweon mid-Seplember 2018 ard mid-Sapemier 2019, thare were 16,973 unique authors contributing 1o tolal
conten! generalion. Thewoume of online actvity in South Afrlica within the loar tlechnology fields chogar displays an
grvarape of 3,008 2 mestliarss 4 14,4934 irstancas of angagertand gar ranh. Onlineg actvity within e lechrslogy
‘iglds displays g degree of congent gtion of 0.3(134. In comparaiive tamms, 2013 presents a lower concentration than
he previous samp ing pericd, which proouced a value of 0.0086.

Volume of discussions and angagemant leval associabad with tha four key tachnclagias for the futura in Sault Africa
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The online activity rend over time for South Africa shows 2 major relevant peak, in engagerent related o Lic
mohnalogy (RO and sclence) tiggarad by the warid's first 30 printed haan with blood vassels, vanirclas and
chambers uging human tizsie.” As far tha trand in anira BCivity over time, it caes nat reflect ary relevant prak
in terms o mentions.

Global Technokgy Awarsnsss Indax: South Afica . L"-l Cugter Bverags

T Colning 2054

South Africa odtperforms the onling activiny
cluster avarags In das out aof four tfechmalogy
‘iglde. Interme of activify distributicn within the
aountry, South Africa displays a leve of onine
actvity above tha clustar avarage In lerms o

bictechnology and Blockenaing whila it per- £
forms below the cluster average for Al and §* =
cybersecuriny. -
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-
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Futura gkills awaransass

Total online activity In the area of futere sk s In South Africa =2 kewar than that relating to the technoogles of tha
futura. Tha enlire cammdnity srecants a low laval al anling activity B this arag, with ar evarage of 486 4 mestions
and 1,857.5 instarces of srgagameant per monit,

Volume of discussions and engagement level associated with future skills in Sowth Adrica
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The trand 'n arline activity ower tims for South Africa showa & number of re'evant peske in engagementa and men-
tns mainly related to education, The results associaien with these peaks are mainty atributed o national and
Intermatonal nows on 2suacs of publlc education. Mamely, Interms of angagemeant, activity Inene of the poaks was
aoncenlralad on tha Alrica Coda Week 2013 hal esceadad all expeclalions by ampasering 2.3 méllion yourkg
people acrass 37 African countries wilk digital and coding skills.® The sascond peak in activity, wnich matched the
poak in mentions, mostly corcemad 2 twoot by Panvaza Lesufi, a Soath African po itician, grescnting the launch
ol a akille sehaol o @ach ard rarm learmens 2o thal hey can be lecbnicians and arligana” @

Readiness for technological uptake

e conceptue ize ha reeainess of the caountry for taearological Uptake. we compe-e wa kay datarminante af
variglion in the qual ity of iha techne agical upiake arvirarment at the counTy laval: knowledga infrastrichire and
AWAIENEES.

Soutn Africe exhibita average pariormarce in terme of ite knowladge infraatruct.re, techology and future skills
awareness, with a weak-to-average score acrass most dimensions.
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Cverview of South Africa's readiness for lechrologicel uptake
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South Africa’s high technology wararsaa score in ADI and sciance is drivan by intamational and regiona ra-
search in Al & keen interest locally in digital currencies, and especialy high ergagemen: rigoered by two key
blotechnolgy breakthroughs (the 30 prncing of & humar Peart! ard a soluton o beatles kliling South Aflea's
Lressss®). Largar rews sources wilhie Lha counlty ragaring ar mgjor inlarmational news and davelesments (e, be
Pentagon asmitting that "it will ose to China on Al f it dossn't make some hig changea™) as well 83 a8 ganaral
regional focus across the continent of Africa {o.g. Google taking on 'Africa’s challenges’ with first Al cencre in
Ghana™. As lor blackohain, thara appears 1o Ba signilicant local niersel as evidencad ram arbiclas such as "Why
South Africens ere abaessed with Bitcain™ 2 events snd conferennas such as tha Blockchain and Al Conference
held in Seath Africa,® as well as the creatior of Safcoin, an exs usive African cryptocurrency, =1
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Knowledge infrastructure

Tanzania displays a moderate level of knowledge infrastructure o suppon technological uptake, standing alongsida
Lebancn and Indonesia.

Tanzania is ranked 103rd on the Global Knowledge Index, scoring balow the worid average. Tanzania performs above
the world average in only one out of the sevan sectoral indicas - technical and vocational education and training. It par-
forms strongest in terms of the structure of the labour market. Conversely, Tanzania faces challenges related to knowh
edge competithvanass, economic openness and poftics and institutions, which may be attributed to govemment ineffec-
tiveness, absence of reguiatony quality, imited frade and low ervciment ratios in pre-university education.

Gilobal Knowledge Index — Tanzania
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Technologlcal awaranass

20 percent of the population In Tareania has access 10 the Intemet, with amean download spoed of 2.5 Mops,
Batween mid-3eplember 2018 and mid-September 2519, there werne 1,356 uricue adthoers contribuiirg o tota content
generation. The volume of anline activity in Tanzania within the four technology fizlds chosen displays an average of
175.5 mentons and 325 hstances of ergagement per montn. Cnlire acthity winin technological felds displays a

degroe of concontration of 00065, In comparative tomns, J019 prosorts 4 lower concoriration than the proviods
samplng perlcd, which producea avalue of GOCAT,

Volurme of disgussions and sngegemert lewsl azsotiaied with the faur key {echnologias far the luiure in Tanzgrip
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The trend in anlire activity over fime for Tanzania shows & generalby oy level of engagement, with e peak
ralalingg 1o biolachmnalogy (anabling envircament}. This perainad 1o the Tarzanian gosarmart ordariag Ltha Tan-
Fania Agriculiure Resaarch Ingtitule to stop all ganatical y maditied arganizm trigks and destroy sll fest ramnants.”
A further peak in engagement and merticns from June 2013 related 1o Al feducation} and specifical v 1o the
prorwatlon across socal media of the firel nackathon o1 Al and machine leaming o solve health chalknges 0
Tanzaniz2
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Tanzania ouperforms the cnline activity clus
far evarage Inoone ot af four techmalogy
‘iglde. Imterme of activify distributicn within the
country, Tarzaria’s activity s concentrated on
Al and biotachnalogy.
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Futura ekills awaransss

Thea onl'ne community presents a kow level of cnline actvity relating to futare skills, with an average value of TOB
metions ard 140.8 inslences of angagamant par monlh. Total onling activity |1 this arae in Tarzania is lowsr than

that ralating to ihe technolog'es of tha future,
Yolume of discussions and engagement level associated with future skills in Tanzania
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Tha tiend in anline activity ower tima for TeRnzana shows & number of relevant peaka in engagemant relatad o
education, The results associated with the largest peak pertain mainly © oozl news corceming the creation of
&, 000 new obs for teachers in sclence and mathematics and a restructuring of the tasks of teachers alreaoy In
arnploytiarnl in resparess 1o leackar shorlages ® & lurlhar peak s associalad wilh ha 2nd ATE Annual Leadar-
ship Confarence, orgarized by tha Association of Tanzania Employets in coliaberation wih LN Global Compact
Motwork Tanzania and the Confoderation of Norwegian Cnterprises. The conferonce took place in Septembor
2018, brnging ogelher pricabs secior, acadamia and gavernmenl 1 devalop inndvalive approachas 1 aciiaving
gender equality n the workplaoe?

Raadiness for technological uptake

To concepiug ize the reaainess of the country for tecarological uprake, we compase w0 key determinants of
varizadion in the gual ity of tha techneagical uplaka ervirarment al he couniry level kmowledge inlrastruclure and
BwArEnass.

Tanzana axhiblis a -ather weak pefomianca In tanmns of knowiadge infrast-uctura, tachnology and fulure skils
awaranase, with waak acores acraaa most dimenaiana.
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Owervicw of Tanzania's readiness for lechralogical wptake
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Tae courtry hae mom far improvesmant in tames af infraatruchurs bul Alzo neada to pregara for the futara in 2kills
and technologies, Biotechnology is an area in wiich signs af orogress can be expected 0 tae Coming vears — as
Indlcated by the World Health Geganlzation's recent arnouncemen: that Tanzarka s the first Afrlcan country to
aokieve g wall-lunalioning regulelary syslarm for rmedical products. This anabgsis iz a rasull of a glebal sarchirmerk-
ing tool that uses more than 200 indicators, such as mearke: survai lance and aoverss evart reportirg.®

While lhe scaras ralating to ADI and science, and esanamy, urdar lachioogy awaranass ara law, hera ara signs
of progress. An example is the discuasan araund the Tanzen Al Lab, which apenad it daers in May 2018, The
prganization airs o fac! itate ool aboraticns and *ouild a strong Al community and ecosystem in Tanzania.™ The
Lab plans o prevics a saras of workshaops to daliver nacessary Al skills,

Cinline actvity alss relates to the Z-Roads project — an Al sclution for automaling road condition analysis vie deep
leaming, it provoes a solution for mon toring the road conditions in a Tast-growing country such as Tanzania,
whara Fis iz aibarwios challsaging and axpansive, sapesially i e arass, “The projest is a collasaration oa-
twieen [0 [the UK Deparmeart of Intematicnal Neve oprant] and cansultants based st the Univarsty of MNeting-
ham, thal ‘nvestigates applicatior. of state-of4tha-arl machine learning technigues o autamaiicalty classify road
carditiens” with tha bals of drane imegery.” The programma alms 10 bulld cotrections with the tech Innovation
enosystam in Dar Es Salaam in order to hest support the integration of new fechrological soluticne locally, anga-
nzing sessions inJune 2313 with ‘skills i1 the future workforee' being the mair opic of aiscussion.®
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Knowledge infrastructure

Turkey is amongst those countries with maoderate knowledge infrastructure 1o support technological uptake, stand-
ing alongside India and Jordan,

Turkey |2 ranked 72nd on the Global Knowledge Indax and scores slightly balow the world average. Turkey pear-
forms abowve the world average in three out of the seven sectoral indices, namely economy, ICT and RO, It periorms
strongly in areas related to innovation i production and economic infrastructure and competition. Cormversely, Tur-
key taces challenges related to poor higher education inputs, weak institutions and gender disparities.

Global Knowledge Index — Turkey
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Tachnologlcal awarenass
71 percant of tha | ur<ish pepulalion has accass 1o ha Irtamat, with 2 mean cownksas spead of 5.3 Mbps.

Eetwesn mid-September 2018 and mid-September 2019, thera weare 121,683 unigue auvthors contributing to tolal
contenl gencration. The volumes of onlire activiiy In Turkey witnle the four teckno ogy Tislds encsen displays an av-
aragea of 12,611.8 manticrs ard 34,8938 instardes of angagentan] pee moeth. Onling activity within tachnolodical
‘iglds displayvs 8 degree oF concertralion gf QLOGOA2, In comparaiive terms, 2019 presents g lower concanirgtion
orar the previous sampling perod, which produced 2 value of 000035,

Volume of discussions and angaqemant leval associaiad with the four key ischnokagies far the fulurs in Turkey
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The arline activity mend over time for Tarkey snows several peaks in engagement and mentions, mainly-concesn

ing bistechnology (econcimy) and Al {enabling emvircnmen: and eoucation). The resuts related to these ceaks
mostly concern local and national events and nows, such as the announcamert o the establishmen: of 2 biotech

nickagy valley in Tuzla and a technology development centre in Pendik.’ One of the larger peaks in engagemernt
and mentions from Decermber 2018 pertaired to the promation o the 15t7 Internaticnal MER Robot Carmpetition,
organised oy the Crectorate of Viooational and Tecanical Education of the Min stry of Education. The event took
place in April 2018 in Samsur, Tursay, undes the theme of Arificial Inteligence, with 198 participanis comoeting
in several afferent categories, including Industrial Robot's Arms, Mini Crones, Humnaneid Robots and more.” Fur-
‘har developmerts in ierms of research faclitation were reported In June 2519, with the Turklsh Councll of Higher
Education launching artificial intelligerce deparmens at different universitios, This includes tie apening of now
doctorzl programmes for nanotechaology and big data? A less expressed peak in mentions from August 2019
concarned he head o the delence industry's visit to Turkey's [argest Cyizer Securily Summer Camp in Ankara.?
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Global Technalogy Awaranass Incdex: Turkey =

Turkey citperformns the ornline acthvity clus-
fer averags in ora ot of tha faur tashnalogy =
“alda. Interme of activily distributicn within tha
country, dizcuszion in Turkey was balanced

across Al biolechnology and cybersecury, i
with blockekain belng the least prominent. . o
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Futura gkills awaransss

Total ondine actvity for futura =kills In tha area of future skilis Ir Tuikey is 1lgher thar that relating to technology
awaranass. Tha valuma of onl'na activity ralating to tnis area displeys an gvarage velua af 24,8914 2 mantions end

13,3738 instancee of engagement par month.
Volume of discussions and engagement level associated with future skills in Turkey
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Tha arline activity trend aver lime for Turkey shiea saveral pesks in angrgemant and mantiang, relating o
aeducation, and BDI and science. The results concerning the major pea<s n engagemen: and mentions from
December 2018 and January 20189 pedalned o local asd Interaational aews. A group of Turkish siucents
perlcipaled in Lhe 2018 Weorld Rabol Corepalifion, Fald in Shanghai, Chirg, deemonslraling Lhair skills in -ooolics
codirg.” Ir ferms of local news, tha national budget negotiaions conceming public education and furding for
universitics were linked to a spike in onling activity® A number of ccaks in engagement ana mentions cver the
Sourss of 2013 wara relaled b Lhe opic of leacher ahotages, & mrajor peak ram Seplambar 2019 perlaing ko
sacia’ media posts cancerring tne discrepancy hetween the tercher shorage and a large number of feachers
awalting employmert. Tre anline discJssions intens fied in the context of national news of the appoiniment o arky
20,003 teachers curing tha 231 7-2018 academic yaar, amd an astimated shartage af 1000007

Raadiness for technological uptake

To conceplua ize “he reaciness of the country for lecaralogical aptaka, we compase wo kay dalarminants o
varigiion in the quel ity of ha tachne ogical upiake eavirgrment gt the couniry lavel knowledga infrastruciure and
AWareness,

Turkey exhioits & rathar modea'e parormancs in erma of its knowlsdos irfraatruciure, acroas most sectors, with
poor perfarmance an the higher education, and 1echnical and vacationsl education and training sectaral inaices,
In termns of awareness, Turkey displays an average performance, with educaton belng tie sirongas! dimansken.
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Cverview of Turkey's readingess for technological uptake
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F.ature ekillz awaranags is-paticularly high for BCI end acienca due to threa factors driving he corversation snd
engagerment onling in Turkey: statements ‘ram the Minister of Mational Education, Ziva Selguis: news an univers ty
rankings {based onlearning ervircnment and research envisonment}; ard news about research unoertakan by
Lhes Ministry ol Malicna Education in Turdwy — e ABIDE siudy 2

In general, thore are mutiple discussions and acbatos surmcuncing Turkey's parformance in education, The
ABIDE shudy hignl ghied the low parlomrance of Turcizh stuoents, especially in mathemat ce and Turkish.? Lika-
wisa, varals arficles discussed the perfarmanca of Turkish universities, mainly coraerning the renking by Times
Higher Educationin wh'ch onby 70 Turkish uriversities were ‘eatured inthe top 500 (Sacanc University and Kog
rhversity].l Lasty, was i paak causad by a plethora of aicles realng to Sekouk and the statamarte/ocammii-
manis ha has made (educatian is nat anky irmpertant; itis exramsly valuable to society,” 2023 Education Vision,
need for individualized/personalized lraming™), Cvarall in the Turkizh media, we see high awareneas arcund ihe
need for rescarch, development and inmovaton in future 2kills 21d in podagogy in general.

Erndrnodes

' BA_ Yildrim, 2018,
* See: hitlp:drobet.meb, gon trhamsa,
= Cakrmake), 2018

' M Nst, 2079,

* Ahabar, 2018,

Tk Habar, 2018

¢ Alopiz, 2079,

* Karakas and Bellut, 2019,

3 Thme Turk, 20718,

0 AkHF Haber, 2078,

" My Mer, 2018

= Blr Gun, 2008,

B @hasmidvdTi, 2078

b RN o B ST MR | RS B M o B T R B [P Lt ot St



=
(=]
B
w
-
L
- 4



Modest knowledge infrastructure cluster

_———— 2T modast knowledge infrastructure countries = ==

= Angola = Eswalini (Kingdom of) - Pakistan
- Bangladesh = Ethiopla - Senegal
- Benin - Gambia - Symian Arab Republic
- Burkina Faso - Guinea - Tajikistan
- Burandi - Lesotho - Togo
- Camarnoon - Madagascar - Uganda
= Chad = Malawi = Vanezusla (Bolivarian Republic of)
= Congo [Democratic Republic - Maki

of the) - Mauritania
- Cite d'hwoire = Mozambique

- Myanmar

~

=

The countries in thiz cluster are charactenzed by average GKl scores of betwesan 19.1 and 35.3, with
world rankings ranging from 110 to 136. Within this cluster, country perfarmancas gra gimilar in RDI with
all countries scoring befow the world average and with high variation in scores relating to pre-university
aducation.

Henca, this cluster includes countries that display a lower average performance in all sectors examined
and especially in terms of ICT and general enabling environment. This cluster faces major challenges in
the ganeral enabling environmant, with none of the countries scaring above the world average.

The fnllowing saction presents the country prafites of the fve counfries of this cluster;. Bargladesh,
Camercon, Ethiopia, Senegal and Tajikisian

Barngiadesh
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Bangladash is amongst those countries with modest knowledge infrastructure to support technological uptake,

such as Cameroan and Ethiopia

Bangladesh is ranked 112th on the Global Knowledge Index, scoring below the world average on  all sectoral
indicas, The challenges it faces are mainly related to palitical unrast, waak regulatory quality and rigid technologi-
cal infrastructure. Furthermore, the education system is unable to create, localize and disseminate knowledge - a
result of the poor enabling environment for education. Despite all these chzllenges, the structure of the labour
market is a promising area for investment in Bangladesh.

Global Knowledge Index - Bangladesh
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Tachnologlcal awarenass
15 percant of the Bangladestl population hava accass 1o be Inteenat, with 2 maan download speas of 2.7 Mbps.

Between mid-September 2018 and mid-5actembear 2019, thare weare 5,301 unigue authors contributing to total
content generation. The volume of anlirie activily in Sangladesn within the four teeqnalogy ficlds chozsen displays
an avarana of 10318 menfions and 25768 imalancas of enpagamert par marth. Online activity wilkin e bech-
nedogy fields displays & degree of congentration of 0.0015. In comparaiive lerms, 2013 presents a similar gagree
of concentraton 1o the previous sampling perlod.

Volume of discussions and angaqeament leval associaiad with the four key ischnolkagias far the fuiura in Bangladesh
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The tend in cnline actvity over time for Bangladesh snows severdl peaks in ergagemert. The first peak pertains
' bloteshnology (BLM and sclance) and mora spaciiically 1o ke pusleation by BioMad Central - & Uk-casad
aurnal - of the wark of & team of Banglpdaeh ' ressarchere who decoded the genome aaquancs of tha hiza feh
in Sepember 2018, enabling new insight into previoualy unknown sspecta of its e, neluding its ability o survive
In both salt and fresh water ! The second coak was «caicd 1o the flield of cybersecurly (erabling ervironmicot),
and concemed a sludy Lhal ranss the county as ana of The leasl sale in lerme af cybersecurity 2 Tha third paak in
engagement partially relates o the fim: image taken of a black bole.? The last peaks relate to Posts, Telacommy-
nications and Informaton Tecknokegy Minister Mostafa Jactar, who sao that the Bangladesh Post Office aims o
bacama an sxamplary  nattutian in South Asla by Intagrating new tachrskagias e e sarvices ard frainlng staff.?
The perkin mentions &t the Beginning of he chaervation periad relaies tovaricues digcuerions araund blookchain
and cryptocur-encies, especially those inspired by conferences on these togcs Exing place in the reglon (e.g.
Blockehain Solulions Agia f Bloc’est 20° B* and Southeast Asia Bleckehain Surmrmit®).
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Bangladesh oulperdorms the onlire  activity
cluster average ir twd out of the faur technokogy ™
felds. In terms of In-country activiy dstributian,
Banglaresh's discussions are mainly orfiented
wowards pockechain, while onlire activiey related
o Al cybarsecurty and biotechnology s less
prorinart.
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Futura ekilis awaranass

Total ealine activity in the area of future skills in Bangladesk: 12 lower In terms of mentians and higher In terms
af irstancss af anpagarrart than that raleting o tacqnalogias of tha future. The anline cammunity prassnts a
medarate leval of gnlire activity on the topic, with an avarage valua of 7.8 martions and 4,520.5 instences of
angagement per month.

Valume of discussions and angagamant laved associatad with futura skills in Bangladesh
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Tha trandd 11 anlire activity oeer timea ior S3anglacdesn snowe important online ectivity re Ating to educalion, inasired
by the lack o properly trained teachers in the courtry. While there has bean sigrficant nvestment allocated o
Improve educailon, tha couritry “aces caallenges in Implemeaticrg many refarms, ane progress 12 being nampered
by lunaing problarre ard nadequals school infraslruslune. As a rasull, class-ooms ame avercrosedad ana leach-
arz are often poorly traired.* The majer peak in arlire actyity at the beginning of 2019 ralatas also to the strict
warning issucd by the Prire Minister, Sheikh Hasina Wazed, 1o govemmen: physicianzs and nurses o do heir
duiies aropery o qail Iheir aba, This sialarant ikawaed allagebans (kal doctars wee nal fuililing (e’ cutios
in goneerament hospitels Acroas the country. Wesed proposed 8 series of measurss o addresa this issue and,
notably, instructed the Ministry of Health o enhance its oversight of private med'cal coleges 10 ensure that
students recelve Instructon of sufficlart quality 1o secames capable chyslclans ®

Readinesas for technological uptaks

To conceplua ize he reaciness of the coulry for lecaralogical aptake, we compase wo kay dalarminants of
varigiion in the quel ity of ke tachne ogical upiake ervirgrment at the couniry level: knowledga infrastructure and
AWAreness,

Bang adssh perfarme wall intarmma of it fuilire akills awaerenaas, whie perfarmanca in ita knowlsdoe infraalniciure
and techinofogy awareness is rather weak, with 0w to average Scores acroes mas: dimensions,
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Svenview of Bangladesh's readiness for iechmologicel uptake
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Bangladaah'a strong ecarss in future skilla Awaranaza s 8 reeult of media caoverage conceining key iBsUsE in
equcation in Bangladesh and the reed o address them wih researcn, fund ng and skilled educators in arder
to develop In the future. "™ 12 Partcularly important discussions related to the lack of skilled toackers, especlally
iri higg her educabian, whick accounls for a rmajoriy of e rmanlicos and angagemenl. 5518 Qibar problems are
850 dscussed, such a3 sacicecaonamic’’ issuas and lack of funds, ' While Bannladsesh may face infrastructural

deficits ineducation, orline awareness around the neod for research, roform and innovation is strorg,
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Knowledge infrastructure
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Cameroon is amongst those countries with modest knowledge infrastructure to support technological uptaka,

such as Bangladesh and Tanzania

Cameroon Is ranked 117th on the Global Knowledge Index and scores below the world average. Cameroon
performs above the world average in only one sectoral index {oul of seven) — technical and wocatlonal
education and training. The challenges it faces are mainly related to political instability, the ineffectiveness of the
government, and low health and environmental standards. Furthermore, the educational system in Cameroon
is unable to creats, localize and disseminate knowledge, as inferred by the pre-university and higher eduecation

reasulis,

Global Knowledge Index — Cameroon
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Tachnologlcal awarenass
232 parcan: of Cameroan's populaticn nave 2ocess to tha Infarrat, with a mean dowrlcad spead of 1 Mbpa.

Betweoen mid-Septenber 2078 and mic-Z3eptember 2019, thare wera 1,045 urigue authars coniributing o
ol content gereration. The wolume of onling activity in Cameroon wihin the lour teehnciogy Tields choscn
displeys ar avarage of 1879 menbions and 3250 imstances of engagamart per moath, Orling eativily wthis
echnological felds displays a degree of concentratior of 00051, |10 compargtive terms, 2019 presens g
lcrwrer degree of comcerration thar the previous sampling period, wilch produced a walee of 0048,

Volume of discussions and angaqement leval associaiad with the four key lschnokagias far the fulure in Camesaon
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The online aciivity trend over time for Camercor shows two relevant peaks, ana In menticns in the feld of cyberse-
curity (RO and gclence) and ond in engagement In the fie < of Al (ccanamy’. The ccak in mendons maknly perlains
o the Africa Cyber Securily Canfarance’ that was hald in Qo.pbar 2018 in Abidjan. The resulls associatea with the
peak in ergagemen: relate (o a young entrepreneus who launched Alge Drone - having successiu by closed bis
‘undrals ng operation, annauwnced inaarly 2018, upor reaching 1.3 billion SEA francs faround CUR 2 million) - 7
ardar b aupply the infemational market wih the Cyelap slperthrr-powe-ed drame ‘made in Camaroen’ 2

QAlchal Technology Awareness Index: Cameroon = i 1 Chisier average
_ Counilry sesne
Camarpn  cdtperforme  the onling  activity
cluster average in tea out of four technokogy
ields in lerms ol online aclivily. Fegarding ac by =
distribiutar  within e aourtry,  Cameesan
displays strong onling activity results for opics
n the asea of Al. Blockchaln and oyberseourl-
%y ara alsa discussed, but bo 2 lasser asdras, E
with Disechnology beirg the least prominent, 8 b
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Futura gkills awaransass

Total orline acthity In the area of future 2kills In Camercon |s lowser thas thas relating to the technologleas of the
futura. The onl na sommiunity exhiots a low aval of online aelivity concarming this tapic. with en avarags valua of

48,4 mentiong and 44,3 instances of engagement per menth.

Yolume of discussions and engagement level associated with future skills in Cameroon

125
9k

a2

A m;“m A/“ -.

3z I01R Jar 7278 dgr FO iRaTE
Cabe

Toml

B sl Crppgprrant Tt Wi lione

Tha anline activity trend awer time for Sameroon shows seversl peake in enpagemeant ard mentions; the
res.Jlis associated with those ocourring in the end of June 2013 meinly pertair to discussions arownd an online
platiorm, BEJJC ick, where teache s can publizh lessons In ar audio-vsual format to he o cducaie children who
aannol lallow & corwar lional laarning process dues Lo povary ar canllicl® Cvarall, enlive aelivity 'n Sameroon was
mosty sparked by national and niernationel African news anc artickas on conferences and workshape such as the
WardPress Dovelopment Booscampd in ActivEpaces F

Asadiness for technological uptake

To conceptualize -he reaniness of the country for tecarological uprake, we compase wo key determinants of
variafion in the qua ity of s techne ogical uplake avirarment at the county lavel: knowlsdga infrastructars and

HAWaranaee,

Cameraon exhibils weak padormance, aspeclally in s ol its krowdadge infrastroctore, with weakdo-avarage
suores across magt dimans one.
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Dverview of Cameman's readiness for technalogicel upbake
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An axaminalion of the rasufz of the sconomy dimenaior acraes the faur technologies ravealz two mein drivars
boosting the score of 1he country. Firstly, as previously discussed, there was significanty high engagemert
around the progress of Willam Elong. & young Cameroonian ent-eprencdr who founded Wil & Brothers. a tech-
ralogy consullng cormperry, and Slgo Dmra Holding, an arlificial intsligarcs and drara sololicns carngany.
Eepecially hign engagerment wae triggerad when Elong anmauncad thal he had raiseed around EUR 2 millian far
h=operatons.®”

Azide from this irstance of news directly ralatad o Cameran, we sea mainly 2 oaus on regianal news and pvarts
related to imvestments and funding acourrng throughout Africa. Reports and anicles ‘rom sites such as Africa
Mews Hus, Disrup: Africa and Agence Ecciin make up a malority of the convarsations in the ecaonomy dirransion
irn Carmaroon 5%
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Knowledge infrastructure

Ethiopta iz amongst ihose courtries with modest knowledge infrastructure to suppon technological uptake, such
as Senagal and Tajikistan

Ethiopia is ranked 128th on the Giobal Knowladge Indax, positioned in the boltom & percent, Ethiopia performs
below the world average In all sectoral indices. Key challenges in Ethiopia are mainly related to political instability
and violence, gender disparities and low health and environment standards. Furthermore, the education system
iz unable to create, localise and disseminate knowledge owing to a weak enabling emvircnment. A key area for
Ethiopia {0 develop is the features of its labour market.

Global Knowledge Index — Ethiopia
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Tachnologlcal awarenass
1B.6 parcan: &f tha Efioplan poputation hava accass to the Intamet, with a mean download spesd of 0.8 Mbops.

Between mid-September 2018 and mid-September 2019, there were 654 Lnigue authors eontributing 1o total
content generation. The volume &f online actwity in Cthiopla within the four techrology ficlds chosen displays an
averaga of 7.2 manfiors and 146.5 instandes of engegarant per marith. Online actvity withie: the lechnology
‘ields displeys g degree of concantration of DODGY. In comparative tenms, 2019 presents a lower concantration
over the previous sampling period, which produces & value of 0.0088,

Volume of discussions and sngaqerment leval associaied with tha four key ischnokagias far the fulura in Ethicgia
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The rend in orlire activity over time fior Ethiopia shows poaks in both engagement and mentons related w© Al
(AD and science). Tha peaks are assocsalod mainly wilth national and inlamabanal raws, One ol e major poaks
in activity, oath in tarmes of merticoe and argegamant, pedtaing o eocial media poste sbout Ethiopia‘s firet Al
lab —iCog, A 19-+vear-old coder, Betelhem Dessig, rose to prominence as -hes youngest pioneer in the Ethopian
eoh scena, faving four software programimes copyrighted solaly In ner name. Dassla developes an app 'or the
gavernmart te mep rivers Uses for irigetion.! A fardher peak in engagament ralated o e opening of Google's
Al Ik in Acora, Ghena” Th s resaarcn cartre i3 tha compary's firet in Afrca ard will focus on building products
That have the potential to be applied to real world problens in scotors such as agriculiuse, health and educaton.?

Qlchal Technology Awareness index: Ethlopla - 1 Clusteraverage
| Coarmey soars
Ethippin putperforme the dugter geerage in

=
‘hree out of the four fechnalogy dimensions
In terms of online activizy, Concerning actvity ¥
digtritiut arn within the cauntry, Etviopis displays
gsrang results of onlme actvity around Al and
cybersacLrity and a lower pedformance for 2
biclechnology ard olockehain, 5 x
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Futura ekills awaranass

Thea online communly presents a low level of online acthity relat ng to fubure =<ills, with an average value of 9.8
mentions end 6.5 instancas of angagarrart oar morth. 1otal onling activity in the area of futures skills in Btk opia

ie leweer “han that related to the techrolagiae of the futura.
Yolume of discussions and engagement level associated with future skills in Ethiopia
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Thea trana in on ina activity cwar tirma for Ethiopia shaws 2 generally low leval of both angagamant and mantions,
with peaks on a8 low scale, The peaks are mainy associated with educaion and pertain to both local and naticnal
nenws. An intondiow with a puslic health nurse represeaticg the YaLl {(Young Affcan Leaders Initiathe Molwork)
Abarmni Chapted of Ethiapia causad ha la gest peak in argagamarl. Tre rapresantative, Fahal Galachaw, shared
her expenences af being & mentar and empowering young pecne in the couniry o nspire enmeprensurship.
She called for active sapport from the financial sector and IMternaticnal organisations for small enterprises. The
sacand largest peak In sngagement was ase cannecloo B e sams thema, wih the pramotion of the
Adama Codirg Cemp an socirl madia,” With the sJpeart of LN Women, the African Lnion and Internstional
Telecommunization Union, and in collaboration with the Ethiopian Ministry of Education, the camp aims 10 train
180 girs in rabobics, gaming, animaticn and othar skill areas. Simdlar coding initiatves were hald acroes soveral
diffarart citigs, including inbe capital, Addis Ababe, bringing [ogalbar g total of 45) partic: pants.®

Readiness for technological uptake

To coneephi ize sha reaaingas of tha counbry for tecaralagical uprake, we oompare wa key deterninants ot
variation in the qual ity of the techno ogical uptake envirgrment at the couny level knowledge infrastructure and
AWATENEss.

Etniopia exhbits weak serformance in terms of 18 knowiadge infrasinuciure, technology awareness and fuiure
zkills awarcness, with low scores across all dimersions,
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Dvenview of Ethiopias readinesa for technological uptake
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The country has "oam lor impravesnent an the infrastructure fronk but muat alsa prepare for the huhura belh n
terms of future s«ills and techrologies, Cyvibarsecarty is a dirensicn where sions of progress can oe exoected in
the coming years; at the 3@nd Afrlcan Un'on summilt, whick was held In Addis Ababa, leaders »eseatedly cal ed
o1 ragional organizations and tha privale saclor b preosara youth for sagagesant wilh ba lechknolegies bal are
curently reshaping gobal commerce — padicularly cybersecurily.” Anctner area whene progress is expecied for
Cthiopia is future skills awarcness in the tochnology domain, Indeed, the country s part of the SKILL LIP
Programrma, & joirt eltarl ot tha Inkermational Labowr Organizalion and the Norwagian Ministry of Faraigr Alairs
that mims to felp cournfries fzke advariege of contemparary techralogical coanges, amangst wher obectives ®

Ernghimiteg

'MoCool and Lewion, 2078,

? akangaaarng, 2078,

*Ageoye, 2074,

“GEefachew, 2073

*Mat, 70749

® Chiwgrg, 20718

“Hoby, 2074,

* Imrarnatianal | abaur Organcation, 2014,
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Knowledge infrastructure

osenegal is amongst those couniries with modest knowledge infrastructure to support technological uptake, such
as Ethiopia and Tajilkistan.

Sanegal is rankad 110th an tha Global Knowledge Index and is pasitionad in the bottorm 20 percent. Sanegal
performs balow the world average In ali sactoral indicas, Tha challengas |1 faces are mainly related to areas of
empowermeant, gender parity, health and competitveness dnvers. Despite these challenges, government expen-
diture enralment ratios in tertiary education are high

Global Knowledga Index — Sanagal
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Tachnologlcal awarenass
46 parcant of Sanegal's population hava accass to the Intarnet, with 2 maan downioaa spasd of 2.2 Mbps.

Between mid-September 2018 and mid-3actember 2019, there weare 1,614 unique authors contributing to total
content gencration. The volume of onling activity i1 Scnoegal within the four technclogy ficlds chesen displays an
averaga af 207 menfions and 370.2 inatancas of angagarment pes rmartn. Onling activity within the ehnology
‘ields displeys g degree of concentration of DO, In comparative terms, 2019 presents a lower concantration
over the previous sampling, which produced a value o £.0078,

Volume of discussions and angaqemeant leval associaiad with the four key ischnokagias far the fulura in Sanagal

E
[12]
g
2
a A- ——A‘A— - v A—A—h
Cel BTI8 Spr 0 Tl 59

Jen 503
[lale
B el Crpegrerd Tod W oo

The caline activity mend cwver tirme for Senegal shows a number of relevan: peaks in mentions in the fislos of
cybersscLrty [education) and &l (anabling emdrenmant as wall as RO and sclencey. The first caak in mantong
partrinad to lacal naws on Sanagal's Perecaal Date Protaction Cammiaaion (0P}, enncuncing thet it wil irfisks
& hacxathor an mobile technalogies far beter protection of personal data.' A second peak 0 mentions con-
cerned boa nows discussing the rlsks and opportusities oflered by techroiogy - particulany wiikin the contaxt of
“auerrializn 2 The third ceak in reantares rasutlad rare natioeal rews on tha frst conlarence an Arificial Inkzligance
in Cakar crganized by Indaba X, with tne am 0 sirergthen the community of practitioners, researchers and
maching ‘caming enthuziasts.?

Ir tarmg of engagamart, peg<s in the fields of Al (2rebling ervironment, and ROl and science) are axpressed.
The first perainz to local news ouring the presidential electdons, and specifically on how the caliical carty Berno
Bekk Yakazr {BEY) usad big data o target uncarialn vetars In rurzl areas* The final peak in sngagamant was
caused by intermetional news an Bewslham Deseie, wha at the aga of 18 became iha project manager o iCog
Laks, the first Al laboratory in Thiopia.®
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Global Technology Awareness Index: Senegal W

Sanagal outperfarms the andine activily cluster
avarage in threa oub of faur technology fislds, In

terms of activiy distribution within the country, ¥
Sanegal displays a very Figh soore Tor onling
activity around Al performing shova the cluater
average. Cybersecurity and biotechnology also E
apipaar 1o ralga Intarast cnling In Saragal, but o -E =
a leesar dagrae. =

-
K=
- it oy B il

Teelam g ¥
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Future skills awareness

Tha valurmna of anline activity ralating to fulure ekills displays en aversge valusof 77.2 mantions and 71.2 instarcss
af engeoement per month, Total online Actvity ir the aArea of future sklls in Senegal iz lower than At relsting o
techralogies of the fiuture.

Valuma of dissusslons and engagemeant level associated with futura skills in Sanagal

Niahs il
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Total

fiz H9 dwe B e 118 MELT]
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Tha onlina activizy trend aver tima for Sanegal shows multiple relevan: peaks in both engagement _End martions
relales to aducation, enabling environment, and RDI and science, The top results associaed with the peaks in
meations pertain malnky o intenaticnal news rclated 1o World Teacher Day® ara the peblishing of the 'Global
Dutloak one FAnancirg for Sustsirabla Davelopment’ by the OECD in 2019 addressing the 12 parcant decling in
fingnzirg for Suztainable Development Goals.” The peaks n engagemeant perta n ta national news ar Sensgal
ranking amongsl the top five Adrcan countries with & low risk of credis defadlt; 2nd the Senegalese President's
announcarmant that Senagae wl me<e ssatanable developmant and the grasn economy natiana priarties during
A national dizlogue an sustainable development.”
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Readiness for technolcglcal uptake

To concepiualize the readiess of the country for echnological uptake, we compare two key determrinants of
yaration ir ta quality of the tachralogloa uptake emvironment at the cauntry leval: krowdadoa infrastruciure ana

EWEMBNeLE,

senegal axhibics weak porfarrance in terms of e krowdedge infrastruciune, technology awarcncss and fulurc
skills Awearandzs, with & wiaak 1 auarane scoras gorags most dmangians.,

Cyerview of Senegal's readiness for lechnologicel uptakes
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Loaking &t future akilla ralated o the sconomy, we ase a focus in Senegal an susiginable devalopment ard
investmnertfnancing from intermational public sector organizations, such as the FAD, LUNESCD, OECD, UKNCOF
and UM Senegal. Local events suck as aworkshog In Senegal on finarcing the Suetainac e Developrnent Goals ?
hia frel Saliar Forum Africa in Dakar, 2 a5 wall az largar regiosal projecs such as tha work of he FAD and GS
Zahel" ana the Conference of Ministers of the ECA [Economic Commitiee for Africe)} ® were often twaetad on and
writtan about in Senegal - howover, mainhy by those dirceth ‘nvobred in the work, Honctholoss, we see veng litle
disoussion arcursd Boa aconomic Brodrarimes ar lunding ralalad b folare sxillz ouisida Lhe inlerralional public
SE G0

Endnofes

* Dbearvatony on Information Syatame, Mafworks and Reed infermation in Sanegal, 2074,
# Harschgndl, A8

B A, 2018,

4 SipRoka, 2070,

*Molool and | ewdon, 2006,
" Wdigye, 2074,

" Towa, 2078,

* Marmaoion, A0TH

T Medayeliophiang F, 20718,
M Pairzi, 2018,
TRACIYsstANRE, A0T0.
*Toure, 2018,
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Tajikistan is amongst those countries with modest knowledge infrastructure fo support technological uptake, such

as Ethiopia and Bangladesh

Tajikistan is rankad 114th on the Global Knowledge Index and is positioned In the battorm 20 percent, Tajikistan
performs below the world average in all sectoral iIndices. The challengeas faced are mainly related to ICT inputs,
R&D, gender party, inefficient institutions and political instability, Further, the educaticnal system in Tajikistan
is unable to create, localize and disseminate knowledge, as inferred by the pre-university and higher education

results,

Global Knowledge Index — Tajikistan
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Tachnologlcal awarenass

22 parcaett of [a|lkisizn's populaton have accass to the Intarnet, witha mean downioad spasd of 1 Mbps.
Between mid-Zeptember 2018 and mid-September 2019, there were 112 Lnigue authors contributng 1o total
content generation. The wolume of onling act'vity in Tajikistan witkn the four lcehnology fields chasen displays an
averaga al 175 mantians andg (.2 indandes of angadgarrant pe mandh. Onling activiby will in e technoledy tisids
displays a degree of cancentration of 0.05. In comparaive tarms, 7013 presents g lower degres of concentration
over the previous sampling perod, which produces & value of 0.2,

Volume of discussions and engagement leval assosiaied with te four key lechnologias for the fuiuna in Tafkistan
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e Fnib Agx 2118 S
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The trend in on'ine activity over time for Tajikistan shows a gererally low level of cngagement and mentions, with
paaks o a kow scale. Thara ang twe nalancas of angagamart exprassed in e graph, balh of whic pedan o
bBlackaha n {aaonoemy]. Both &rg linkad 1o intaraatianal newsa around a firtach patfarm usad o raias funcs for &
bockcha n-related erterprize and an article 2bout the benefits of blocksha n.'# The results associateo with 2 oeak
I mantlons mairky pertain o ke Maka Al and Blookchaln Surmmitt hald In Kovambar 2018, which 2 consldered
& mejer olockohain evert, especially becausa of the diversiby of profassionals from ciffarant fislds wha atlend.

Global Technology Awareness Index: Taiikistan

Teiikistan outperiorma e anlie activity E
cluster average in one out of four technolooy i PR
lalds. In lerms of activily distdbution within the L oty som
courdry, Tajikistan displays sirorg rasuls for
onfing activity an topics reaed o blockehain
and, taalesse: degree, Al and cyvbersecurty, with
Hiatechnology baing the lagst srorinant.
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Futura ekills awaranass

Total ealine aciivity ir the area of fulure skdils In Tajlkistan Is lowas B terme of mentors and Pigher in terms of
instances of enpegamant than thet ralating to tha tschnalogias of tha futura. Tha anline cammunity prasants a
ke lavel of onling activity in the lopic, with &n avarage value of 11,1 martiors and 1.3 inslancea of anoagemant
par month.

Valumea of discussions and angagamant leved associated with futura skills in Tajikistan

Hega L Jar @A A 2078 JEl2519
Dt

B 1ol Lrosgerrsnt: T ke Lo

Tha tremed ot onling actwity awer tme for Tajikistan aFows g gararal low [Bval of Both eqgaaemants and rmactiong,
with peaks on a low scale, The results associated with the peaks perain ma nly o techaziogy and are linsed o
inbermatlonal news, such as a social media post about an Innovator: cantre In Yenevan, Armania, that provides
digife! ski I for 10,000 studants 5 A paak in mantions from Dacambar 2018 was dua o raws eports on ths annuel
address of tha Tajik presidant, whao highlightad he importenca af efrangthening oppertunities far taschars toarrd
in trairing coJrses.”

Readiness Tor technological uptake
To concoptuad ize the reaainess of the country for tocarological aprake, wo companse wo kay detorminants of
variadion in the quality of tha tachne agicel uplake anvirarment at e counity l@eal: knowledga intrastiructure and

AWAHMNE8R,

Tajkistan axhiblis waak performanca |1 arms of its knowledos infrastruciure, technalogy awaraness and Llune
skills swaraness, with weak scores across all dimensions.
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Dvenview of Tajikisten's readiness for lechnologicel uptake
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The cauntry hae ream for improvemant an tha infrestructure front, but alss needs ta prepars tar t1e fulure inlerma
of skills ard technolzgies. Blockehain is where signs of progress car be exzected in Jhe coming years, This is
indicated by a recen: arnouncement by China UnlonPany <hat itowlll be expanding, izsulag cards and enabl ng
blockahair it Tajikislan. This ness comes allsr reseanch on e colentizl use of blockaebain lor raeeillarces wis
caorducted by 8 Hong Kong based atart-u o with the suppard of LINDP" |; seams, howessear, that attitudes tawards
the technology necd to change first, as Blockeha n s widely vicwed in the contost of illogal activity and the finane

irg of arganiced arime.

A Figh-level conference on the iqternaticnal and regional cooperalion on courternng termorism and s financ ng
thraugh ket drug traflcking and erganised crimea was held In Dushanbe, Tajlklsan in May 2019, Amongst ha
mair opics dscussed dunng the evant wes the abuse o cryptocurrencies for tammcrism financing =

Generally, however, Ihe (T doman in Tajikistan is deve oping positively, with state alffarts undaraay 10 encaLr-
gy anlrepransursnis and ragearah. A fiale vigit by Tajik gowvarmmean; cificiale e Arrsania (ook placa in Agil 2079
10 ghserve best practices in inngvation. Represantatives alsn oured Armienian IT campuses and techng parkes,
such as the Microsofi Innovat'on Centre for Armenla and the Enterprise Incubator Foundation, locking to estaly 'sh
callaborat'ans. @

Endotas
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 Pregiciency of Tejpkisian, 2018,

Ching UinforiPay, 2073,

8 Fhaa, 2017,

! Sag: Dl doshanbsconl 2013 [abow-conisrenca,
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RECOMMENDATIONS FOR POLICYMAKERS

The objactive of this chapter is twofold:

= {0 provide 8 grouping analysis of countries basad both on their GKI perlormance and their gobal
tachnology and fulure skills awaraness; and 1o

* |o propose a first teration of a fooloox’ of recommendations for decision makers to ass:st them in
acceleraling the development of new technologies and future sxills readiness in line with the 2030
Agenda for Sustainable Developmeant.

4.1 A vision for the future of knowledge In line with the SDGs

Cur vision is 1o propose recommendations thal inepire, drive and unite all countries in the nead for
an inclusive, sustainable and forward-looking skills and knowledge development ecosystem. All of the
recommendations below encourage the development of partnerships, Initiatives and programmeas that
suppart the achievernent of the S0Gs and strengthen overall awareness of sustainable technologiss/
products.

Thiz report aims 1o generale widespread momentum by inspinng all key stakeholders to lake part in
the collectve design and mplementation of mnovative programmes that will drive awareness of futura
skills and technologies in their respective counfries, while simultaneously secunng a resilient knowiedge
infrastructure end supporting the realization of the SDGs

The recommendations are supported by global best practices and success stories, and aim 1o encour-
age wider collaboration both betwean and within countries. Public and private lpaders should be en-
couraged o exchange sustainable solutions, within their terrtories as well as with other countries, and 1
join forces fo drive knowladge capital creation, innavation and technological advancement. Al the same
time, all future initatives should be realistic, feasible, inclusive, Inspiring, responsive, anticipatory and
sustainabla.

4.2 Knowledge trajectory: The need for a new framework

In order to facilitate this vision, 'eaders reguire a comprehensive framework that will support them in the
davelopmaent and implameantation of national knowladge and innovation strategies. This new framawaork
aims to monitor how a country, with its current knowledge capital, develops its awareness and capacity
for future lechnologies and skills

Tha GKI assasses knowledge infrastructura, while the Global Technology Awareness Index and Future
Skills Awaraness Index caplure the Tulure knowledge trajectory’ of a country. This aliows leadess o
determine (heir countnes’ current positioning in terms of their existing knowledge foendations, gs well as
to initiate planning to ransition to the desired positicn in the fulura.
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Figure 4.1 Infroducing the fubere knowledge rajeciony concepl

Figure 4.1 presenis the fulure knowledga
trejectory. As can be observed, & siale's
knowladge infrasructure is key o absorb-
ing new knowledge, represented herby the
Global Technology Awarenass |ndex, The
sironger the knowledge nfrastructure, the
kigher the public's technology awarengss.
Country leaders therefore need to invest in
both the knowledge Infrastruciure of thedr
siate and raise awareness regarding the skiils
and technologles of the futura.

uiura o knowladges Indieaes

Global Knowindge Irdes

The subsequent recommandations will support countries in simultanaously improving their knowladge
capital az well as anticipaling the future strategic domains in which to develop new knowledge and
skills. To facilitate this process, six key enablars have been identified that significantly influence future
knowledge trajectory and inform the future actions of policymakers.

Figure 4.2: Praganiing the six key enablers that detarmine the lulure knowledge Lrajectory

Infermaticon and
Generl enabling

E communicallons Education
environmani tachnology
RAesaarch,
dovelopmeant end Economy Funding
innovation

The six kay enablers of the future knowlaedge rajectory differ from the dimensions of the GKI - namaly
in terms of funding and education. The funding dimension has been added and describes the availabil-
ity of capital within a country o finance investments and provide the required financial resources (o s
economy. The education dimension, on the other hand, regroups all education-related categories into a
gingla kay enabling category,

The key enabling categories raflect the governance structure of mos! states and thus encourage clear
ownership in the implementation process. They allow for an easier overview of the areas in which

243

187ETE LN DF AP Book Fubsrs Knowiedge THT Englahpdd 261 TIIATE 557 PR



policymakers and political leaders should invest to strengthan the position of their country as knowiledge
leaders.

Furthermore, to give policymakers a deeper understanding of the aim of each of the key enablers
identified, a dedicated mission statement has been developed for each category. The mission staterment
prasents the opiimal state that all knowledge countrnes should asgira o achieve, It helps the design af
national programmes anad initistives with a clear and sustamnabile aim,

Key anabler 1. General enabling environment

The development of sirong national knowledge creation requires a gererzl enabfing environment with
a defined leadarship and governance structure, and an accomaanying enasling regulatory frameawork.
Public and private actors require the right environment to envision and introduce long-term innovative
development strategies with appropriate incentives and end-lo-end oodicies. Thay also nead high-quali-
ty governance, country strategic foresight, strong institutions, a robust socic-economic environment and
enforced health ard envircnment standards in which to evolve. & strong general enabling enmvironmeant
will create irust amongst country stakeholders. Many of the leeding countries of the GEI| maintain a very
strang enabling environment thal supports innovation, knowladge and value creation,

Ky enibilar 2: 10T

At the heart of our digital societies lie emerging technologies that will impact our daily lives.
FPolicymakers will need to ensure the comprehensive uptake of cutting-edge technologies across
sociely and the economy to safeguard the competitiveness and resillence of their national economias
and protect the safely and well-being of their people. Innovation reguires new, comglex and costly
digital infrastructures [providing high connactivity, access o cybersacurity and computing powar), an
expansive talent pool and investments in advanced technologies to build digital societies,

HKey anabler 3: Education

The current education system seeks to mest the stancardzed needs of the fourth indusinal
renvalution, but can no longer maet the flexibility and diversity reguirad by today's labour market. How do we
harness technological and educational innovation to give access to education io an increasing share of
youth that do not possass a high school diploma or basic foundations? How do we reform tha education
systam to ramain refevant in our ever-evolving society? How will education enable a country to absorb
naw knowladge and skills created elsawhara?

Education will clearly remain a major enabling pilar in our soclates but will reguire significant
transformation. The review and modernization of the national education and training system raquires
investrments In existing training infrastructures, as weil as the curricula offered. [ntarnational partnerships
and public-private iniliatives should be consicered within this framework o increase the performance
and relevance of tha aducation systam.

Kev enabler 4: ADI

Tha continued Invention and review of technologies raguire a strong support system for research,
developmeant and innovalion (RO} RO represents a major asset to countries that want to build effec-
thve knowledge infrastructure in an amerging fiald. Applied research supporiad by International opan
collaboration is the easiest way to start the journey, a5 part of & 10-year cycle. Existing RDN instifutions
must absorly and engage with collaborative projects, new lachnologies and science 1o Increase ha
kEncwledge stock of a country.
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Koy enablar 5 Economy

The economy rapresents both value and the source of b araatior Tar a codntry. It previdas keeal and
International markeat vizkane and Intarconnactians. With taday's accalesated saca of lschnologleal evaolu-
Lion, the esonory mus; rarsionm sl wilh e high levet of risk, given tha somplasity of businass moaals,
human resourcas and oeerationzl and crganizational ransfarmation. The enpagameart of the econamia
catmmunlly 'n e cauntry’s tranatcematicn, mabll'zing economls and entrepranaurahip rescUrces as well
as political, digita! and lechnologica knowladge assals, is a criical success faclor in this rapard. The
alignment of the diffsrant socio-economic stakahalasrs with. palitical arsd aducation fsade-s will furthar
creats a sfrong favourabla ecceyeiam for the devalaprrant of national future skl sets.

Hey enabier & Fundig

Ir ling wilh a strong enabling amironmant 2nd ssonamic PFamawark, e aea ability of Tursing is crocial
o naEtional knowledpe ana technology improvemeants. On ona nand, country lsaders shoula consider
exisling funding gources fram nternationzl dorars and Barsalil tram the lecbnical ass'slarce pravidad
and lurdirg pragrammies meea available o support heir leeidlorg's. fuluee sustainabil by, On tha alhear,
thay should also ‘mplameant the mast afficient fund'ng and guarantsa prajest quality and govemanca
rrachanemes 10 allow lacal privals invastmen:s t fully axploit Pess rescurces ‘o the wallans ol socisty,
Ir a seciolal paradigr shifl, ablainiog and undockirg privale and public funds o imvest in the skills of a
population — as the most valueble stratagic rassurca of & cauntry — represants a suslaineble stratagy that
positions human baings ak the cors of infed ratad poicymaking.

4.3 In-depth analysis of the glabal technology and future skills awareness Indices

Beiora prasenting a detailed sal of racommeandat ans aligra wilk thess key anablecs, this seciarn will abar
the reacar a deap exploralion of e glooal leenology and Tulure skills awareness indicas.

& cloger cormpanson of iha A0 counbries undar aludy batwsan har Gl parlonmancs reoraserting ko
edge infrastructura) and thair Global Tachnalogical Awarenass ndex scoms (froen mid-Saplarnber 2018
e mid-Septemoar 2015 providas a clearar imaga af thase stales’ raspactive ragd ness far techralogizal
uptaka. This allows policymakers bo gain a daepar ursaralanding of ba feckors influsncing thair slata's
[ulre snowledge rzjpcbory and wil (acililate the ireplarmonialion o larpgeied acltiors. Similardy, ba
rrapping of the Fulura Skills Awareness Indes wilk raspact to the GEI proviaas a basis far the partit aning
of the counires sseagesd indo four groups al similar bahaviour,

Ta partilion codriiss nla groups of sieilar readiness lor lacarological uptake, 0 lammes of tachnolegy
o fature akilla, respactvaly, wa usa R-maans, waich ia an unsupenisad mashing-learming algoithm
s for E|LI-E'|EI'iI"‘ﬂ chbusarvalions,

Givan a lixed K, tha K-maans algoritam partitiona natiaenvations fana for assk couatry) info K graups
ririrmizrg within-cluster variancas (souarad Enclidean distances). The chaica K=4 s delarmined
wezing e Elbowy mathod and providas he best balancs in lerms of renird sad dislance bebwesar
onasarvationa within a clustes, and mikimum nurmibar of groupa aa well,

1Y R N © B T MR R | TR s W o B TR B LRFS Lt Bl St



4.3.1 Country grouping based on the GKI and the Global Technology Awareness Index
Figure 4.3 maps the 40 countries included in this study by their respective GK| scores and Global

Technology Awaraness Index results. The GTAI assesses a siate's awaraness of the following key future
technologies: artificial inteligence, bistachnology, cybersecurity and blockehain,

Figure 4.3: Couniny grouping based on GEI and Giobal Technology Awareness Ingex
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When analysing the mapping of the groupings, clear distinctions can be made between the possible
future knowlacge trajaciories.

The cauntries in the Green grouping present imited knowledge infrastructura that will pravant tham from
creating new knowledge and sbsorbing new téchnologies. These countries must invest significantly
across all sectors o develop a better future knowledge trajectory.

Countries in the Black grouping display a good knowledge infrastructure and some absorplion
capacity regarding new technociogies, Al the same time, they must agdress some waaker dimensions that
currantly hinder thair development and growth. Countries n the Black grouning could rapidly mprove
their future knowledge trajectories with a strong ection plan o implement knowledge development
policies, and a more insightful understanding of the Impact of technologies and future of skills on their

The Red grouping is composed of some of 1he most developad economies of the world (i.e. Swaden,
the Unitad Arab Emirates, the United States, etc.). The membars of this group have developed a vary
solid knowledge infrastructure in all dimensions but show limitéd capacity concemning new technology
awaraness. |1 s worth mentioning In thés respact the great progress the United Arab Emiralss has made
in recant imes, positioning Eself amongst the most developed knowledge countries. Policymakers in the
couritrias within the Red grouping will need to strangihen both the foundations of their exdgling knowl-
edge infrastructures and launch awareness raising campaigns on the skills and technologies of the
future. Caollaborations with higher-parforming countries fram the Blue grouping are highly encouraged
and could greatly facilitate the necessary investments,

The economies of the Blue grouping actively share strategies and projects in the field of new fechnolo-
gies. Callabarations within this group, as well as with other groups, might be particularly anriching and
could inspine the development of zustainable sclutions. Therefore, mambears of thiz group should be
encouraged to establsh close collaborations with those of the Green, Black and Red groups to share
knowledge and co-design a sustainable future for our societies.

4.3.2 Countiry grouping based on the GKI and the Future Skills Awareness Index

The clustering exhibited in Figure 4.4. maps the 40 countries included in the scope of this study by their
raspeciive Rl scores and Future Skills Awareness Index resulis.
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Figure 4.4: Couniry grouping based on the GKI and the Fulere Skills Awsreness Index
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This grouping is closely aligned with the preceding figure, with two notable exceptions:
# A first group of oulliers composed of Bangladesh and Turkey.

The commeon point between these countries is the national discussion around the education system
and teachar slatus. The debale in these countrias was mora intense and confliciual than in other
territories. This explains their elevated resulis o the Future Skifls Awareness Index, For further
information please refar to Chaptar 3,

A second group of outliiers composed of the Netherlands and Finland.

In the MNetherlands, awareness of, and debate on, futura skills is concentrated on the shartage of
teachers, which creates a significant problem for the education system. In Finland, the debate was
focused on excallence and innovation within tha Finnish education model, as evidanced by savaral
international reports. In both casaes, national debates led to & rise in the Future Skills Awareness
Indax. For a more detailed overview of the described trends, pieasa refer 1o Chaptar 3.

RECOMMENDATIONS FOR POLICYMAKERS
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Table 4_2: Countries par group

Grésn group Btk group Rad graup e growp
r r F
Eihicgnia Oaniadesh Wialayale Chils
Cam &raon Turky Uiniled Kirgdam Franes
Sanugal Singapore JBf1dn
Indanakis LLembanirg Idatheetarde
Tancania Swilcerlarsd Finlare
Rwenda Poland
Ghana Aussiraka
Letiarmn Germarny
Bgypt Linited Sdntes
Jardan Liniitesd Araky Erirades
Kuweail Swedern
Knzeichatan
Tajkiakah
B ey
Sauth Afica
Gireacs
Ausss
Saudi Arabia
Erari
India
Wl Marm
B e

4.4 Recommendations based on the GKI and Global Technology Awareness Index
grouping

The sacormendations cescnbad will 2o prirmarily basad ancha GKIand Global Technalogy Awaranass
Indax groupirgs as oullines in Ebls 2.1, Mast rocomrmardations inbegrating (uure skills ndices will ba
prapasad undar tha diffarant anatilars.

The lolkw ng sacton addreszas sach group individuzlly o presacl mpzelio recommmanoations hat
rraet tha reads of sack stata inciudad in the Futira of Knawladge Moedal. |he groupings identified ara
those glearad fram dasp anabsia of 1he G and Glebal Technology Axaraneas ndes. We belisws
Lhal this visuakizalior provides counlry leadars ard palicyrmakers with the mast fnpacliul assassmant
Mevertneless, the Future Skillz Awarsness Irdex diractly influsnces the ‘ollowing recommeandaticna and
has bear includad in evary aspect of e supgestane,

4.4.1 Group 1: Tha Gresn grouping

Counlrias in tha Grasn grousng demonstrals a low Skl and & kow Global Technology Awarenesss Indax
H530E.
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General enabling enviranment

Policymakears should concentrate their efforts on sirengthaning the foundations of their national
political, economic, entrepreneurial, technological and environmental ecosystems. In the firstinstance, a
transparent and participative governance framewark should be introduced involving various stakeholder
groups o prevent cormuption and build trust, supported by international parnerships and bast practices.

The digtalization of e-government services, with technologles and user exparences adapied to tha
Iocal context, will be a major driver for building an enabling environment.

In paraliel, the display of ethica! technological solutions should be envisioned to foster the deployment
of tech solutions for both leaming and rairing, as well as for solving public and environmental haalth
issues, This will raise awareness of future skills and technologles.

Box 4.1: CoST global infrastruciure transparency initialive in public infrestructura

&35 a global infrastnecture Transparency Indiative,
the CoST works in 15 countries across four con-
tinants, including five fragile and conflict-affectad
Slales.

Thi aim of CoST is 1o impiove ransparency and
accountability in public infrastructures in ordar to
bogst trust In gowarmment.

Infrastructure
i CosT works with government, industry and chal

= Transparancy : _ .
— — Initiative socisty o promote the disclosure, validation and
interpretation of data from infrastruciure projects.

This halps to Inform and empower ciizens and
enablas them to hold decison makers to account
for thair actlons. This also drives reforms thal
reduce mismanagement, inefficiency, comuption
and the risks posed o the publc from poor
quakty nfrasiruciors,

Souroer CoST, 2074

ICT

Concerning the strengthaning of national ICT uptake, palicymakars should develop comprehansive and
sustainable national echnology straiegies with clear targets. The digital strategies dewveloped shouid
emorace sectoral and themalic application areas and align with national education, funding, RDI and
SDG strategies. At the heart of these efforts should fie the development of digital access and literacy for
all citizens, as well as & robust digital infrastructure and connectivity.
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Education

The countrias grouped in his clustar aften siruggla with waak educatana systerrs that do real sufficlart-
Iy Intagrate the ekils and tachnaogias of the future Inte thalr currcula. Tharalore, polleymakers shoud
reviesy he enlirg nationzl education syslerm and daling a comprehanshee rational skills siralegy. The
skills stratagy definad will subsaquanthy Micem all upcoming siupskilling acivitias.

Mataonal skills slralepies sqould bBe clkaely aigesd wilh e courlry's imeastimant stralapy, s
tachnoiagical strengths as well as ks areas of spacialization. | hese dirscly infuence e 2kills arg
knowdedge neads of Ika ataks In guastion.

Farticular attention shou'd ba paid o fostaring gendar equelity, ba it through boasting fenaa pertic-
Ipatix In STEM educatlon of the provislar af child-care services [ facltals the actwe particlpatan
ol Tamala talent in tbe workioree, Furlthormmors, the skills sratagies © be daveloped skould se. clear,
measumable and achiovabdle objostives with strict deadlines o allaw for lmely mplameniation ara
supgort tha widar raa ization af e S05G8.

Box 4.2: Clsco Networking Acsdemy

et e e

COver e ooures of the pest 20 years, the Claco
Metworsing Acecemy haes chenged the lives of
108 milfon slupsrie in 120 countdes by orow!d-
ing edcation technical treining RNC cArear men-
tomzhip.

The gragramrme represents & oillar of Cisco’s cor-
porals sociel responeibiliy poicy Bnc delivers
claearoom Inatucilon, onl're teeshing mEetarals,
interacthve foole and hends-on leaming o etu-
o=~e from &l excioeconomic backgrounce. The
ra  themes covared oy the COLMEBE 8n neheard-
ing, programming, 0T, cyberascurity, oparating
eyEmEma ard [T, anc packet tracar,

@00

Fackst tracer

Py Cean, X6

adne 1 A thanl s

Cybersacurlty

Esteblizhed in 1937, the acedermy hes row dewvel-
opad into Bn argarizeticn thet creazes a commi.-
nity ol all re svant stakaholdera - cther companiss
(2.g. |IBM Bnc Verizon), universities. gowernment
agencias and educasors — and hee a6t ambfioue
targas; for example, to brirg the bene’ita of oigiti-
zeticn to one billion people by 2085,

Trrough pafrerships with countres and minie-
trige of educeticn, Clsce corass can ba offarea
free af chargs and deliverad by carified traivwers.
Thiz repreasma a grast resourcs for & sountry 1o
build neticnal corrpatenciea 'n new oigital
tec:hinologise.

Programring IoT

Metwarking
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RDI

Members of this cluster currentiy lack the infrastructure and telent necessary to drive RO as a national
talent and weallh angne creator. To address this gap, policymakers should be encouragad o develdop
applied research competencies and infrastructure in partnership with leading countries to benefit from
the latest discoveries and knowladge transiers.

Lacking & strong foundation in RDI, they shouid focus their inital efforts on defining a comprehensiva,
forward-looking and sustainable national RD| strategy that takes into consideration the country's exiat-
ing key assels and amms 1o expand them. The creation of a relevant RDI infrastructurne could be Turther
financed by leveraging international donations or collaborations,

Economy

In line with the afforts presented to define dedicated strategies and roadmaps lor each key enabler,
policymakers should be encouraged o develop comprehensive sustainable industrial strateges that
define current and future key economic sectors and assess their skills and education needs {i.e. supply
and demand analysis in the shart, madium and lang terms). Within thesa strategles, particular attention
should be paid o the needs of SMEs along the key national value chains to ease their modernization and
strangihen thair entrepreneaunal spirl. The strategies developed will build the foundations of the stala’s
future activities in the knowledge economy, They will inform the digital infrastructure in which pofitical
leaders will irvest, financial incantives 1o introduce, and tha training/educational programmaes 1o affer.

Funding

Funding represents one of the key challenges faced by the members of this cluster and may hinder the
furthar development of thar growing knowledge communities. |n the first instance, policymakers shouid
develop a comprehansive sustamable country strategy and retated financial pian that will teed into thair
national development olan and will be earmarked for boosting knowledge and nnovation capacity as
well as capability development through education. The establishment of graen invesiment platforms o
support sustainable prodects and entreprenaurs may be of particular interest in this regard.

Additionally, policymakers should aim to affract private and supranatonal funding to irvest in the digital
infrastructura of the country. The funding recenved could further faciiitata the implementation of the skills
and training strategy developad.

Finglly, the set-up of climate resifience matrics may be usaful to politcal leaders trying 1o assess the
extent 1o which financing activities contribute to climate resilience. This would allow them to align thair
financing fows over tima.

Box 4.3: Grean fund and green polltice In Rwands

F - NERWA A3 one of the moat vuinerable nations to climate change, Rwanda has established a
B iy graen fund, knoen locally as FONERWA - a ground-beeaking investment fund and
tha largeat of i1 kind in Afnca, established to achisve s vision of a low-carbon and

climale-resfient economy by 2050

The fund invests in e public and private projects thal have the highest potential for

tranaformative changs and thet align with Rwanda's commitmant to building 8 strong
QIFEE BCONGMY,
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The fund also provioes sxpert wilh technical assistance o ansura the succesa of s
F*NERWA |oomens.

Thanks o Fwanda's efforts o put the emdronment and climate change af the heart of
its development. the country’s Ministry of Natural Resources was accradited by the
Irternational Green Chmate Fund, which aims o attract sufficient climate finance to
anabla it io maintas rapid sconomic growlh on & resaurce-sficiant, low-carbon and
climata-rasisnt path

FAwanda also beneflits from the Green Climale Fund for an off-grid solar project to
dirive solar use in East Africa throupgh a new imvestmant fund - Kawibah - whach pro-
VIS ety 1o clean energy COmMpanies with expenise in household sclar power, as
wall as recanl 3328 million grani to atrengthen climate resifience in Gicumbi Distnct,

Sotrmar Linded iafiors Samowork Convenfon: an Cimaie Crange. 2019

4.4.2 Group 2: The Black grouping

Countries in tha Black grouping demonsirate modarate GKI and Global Technology Awarenass Indax
results.

General enabling environment

Counfries in this group could rapidly prograss or regrass dua to the impact of their policies on the
gereral enabling environment, Their policymakers should reinforce the foundations of their general
enabling enwironmenis and address =ome key, specific national ssues preventing  inmovaton
development ar the expansion of entrapreneurial activities,

The development of a strong digitalization strategy for government servicas will help the country (o
prograss on key international benchmarks while simultanecusly ransforming the private secior. Tha
general environment should be the most compliant with international governance standards, in order to
reassure foraign investors and donors.

ICT

ICT represents an area of major sirength and opportunity for countries with a well-ecucated populaton.
Paolicymakers should concentrate thair etforts on modernizing existing ICT infrastructures and investing
in state-of-tha-art technologies (a.g. high speed and accessible Internat, 5G, high-performance comput-
ing [HPC), cloud computing, etc.). These technologias will act as enablers in the adoption of advanced
techinologles and will aliow the cauntry 1o bulld a strorg ICT based aconomy and sociaty

Education

Policymakars in this grouping showld develop or review therr national skills strategies as well as thair im-
plementation. Keeping in mind the significant efforts needed to review an antire national education and
raining systermn, as wall as vocational fraining, mvestmants in new infrastruciure and kearning faciiitias
could represent &n impaortant financial burden, highlighting the need tar closer collaboration between
statez and centres of experise.
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To advance with the modemization of education and training infrastructure, a pilot programme
targeting a key priorty secior or technoiocgy of the respeciive state should be introduced. This will aliow
political leaders 1o focus their efforts on & specific target area and to improve the efficiency of processes
in place.

Box 4.4; Turkey's Educatlon Vislon 2023

& TURKEY'S
EDUCATION

VISION
2023

“The main purpose af the 2023

Educalion Vision s lo ralse soience-ipving,
skillad and aitvcal individualz who face an in-
tarest in cwiure andg ang wiling o wse present
&nd fufuire sriliz for fhe weil-being of humeanity”

Turkey's Mimisiny of Mational Educafion  an-
nouncad a comprahensive naticnal educalion
wision in 20M8 that addresses a wide sat of
education priorities, from e creation of a da-
ta-based education management sysiem, skills
apsegsmant and evaluation, to school funding,
the introducton of revamped education pro-
grammes for students with special needs and
incressed efforts 1o Increase the digital skils of
ihe populaiion.

Turkey's Education Vision 2023 meght present
food for hought for other policymakers and

Ziya Selcuk - presents @ good example of 8 comprehensive
Miniztar of Mational Education national skills strategy.

Souroes MEE, 3018

RDI

While good BDI foundations exist in the presant countrnies, with some centres of excellence, they
might not be in line with the lates! trends and key enabling technologiss, Political leaders should be
encouraged to renaw and strengthen RDI foundations in core comalns to support the devescpmant of
future knowladge,

Thea RO strategies in place should ba revised and key centres of excellence defined to support the ad-
vancament and intagration of nenw key technoiogies. Private—public partnarships, as well as international
collaboration agreements, might drive the creation of dedicated centres of experiise. Additionally, the
intellectual property framework should be revised fo faciitate the protection of newly-created inteliectual

Property

Box 4.5: ITUNOVA Technology Transfer Office (TTO), Turkey

The ITONOVA Technology Transfer Office (TTO), established in 2013, offars
i—.I.-[":I NG\HFJ&I acadamic studias and new technologies developed by the lstanbul Technical
University [ITLY) 1o national indusirg, This allows nabonal industry leaders 1o
meed their needs for innovative solulions and adads value ko Turkey's economy.
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I | | The vision of ITUNOVA TTO is to increase the scientific. and fechnological
FITHHFE:"?:"; knowdedge production capacity of ITU on an inermational levil and commes-
cialize tha knowledge ganerated for the banefit of sociaty.

Its mission is to enhance ecientific and technological knowledge producion
Capability throwgh academy-industty collaboration and o Implarmant new
echnologies built on this knowladga, i further aspires to increasa (ha radius
of action for additional resesrch by making use of national and Internaticnsl
umds; to protact the resulting intallectusl property rights; and pravide suitabéa
pratiorms for entrepreneurs thal will create this new knowledge

Sovrne [TUMWOVE, 2006

Economy

For soma countries in this grouping, the economy is driven and supported by the availability of natural
resources, Economic diversification remains a major challenge for these states and the digitalization
af their econdmies may nol have baan therr 199 pronly so far. For ihasa couniries, as for thosa withouwt
natural resources, populaton skills represent their most valuable sirategic asset,

Fey polickes should concentrate on mobifizing the entrepreneurial potential of the cowntry through the
acceleration and up-scaling of existing erganizations. Particular attention shouid be pald 1o SMESs in this
regard.

Political leaders may also consider parinersnips befween RO and education Institutions ang mdustry
leadars lo further drive innovation and the development of national weaalth. Open innovation could be
additionally strengthened through the establiehment of innovation supporl instiutions - such as
Fab Labs and Living Labs - or through the organization of design thinking events 1o engage public
parficipation and develop collective solutions 1o common national challenges.

Box 4.6: Biggest accelerator in Lalin America: Start-up Chile (SUP)

Star-up Chie & a public stan-up accelerslor created by the Chilkan Government for high-polental
anfreprenaurs o boasl thalr slart-ups and uss Chile as a foundation for their growang businesseas, Currantly,
Start-up Chile presents the leading accesaratar in Latin Amarica and scores amangst tha fop 10 globaily

atar-up Chile offers vanous funding coportunities 1o =lar-ups depending an their maturity bevel, Funding
suppar airms 1o boosl femala antrepramneurship, intemationalizabon and sociatal Fmovabion, amongst olhars,

In additian to funding, Star-up Chile alen provides training, access to an Intermatonal network of mendors and
irvestors for local companies, and ofters soft landing and work visa suppar [0 encourage intematicnals (o
locate and eslabdish thair businees in Chile:

18,000,000 CLP 50,000,000 CLP 550,000,000 CLF
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Funding

To drive the necessary advancements presented above, policymakers will need o increase their
irvestments in reforming the capacity and capability of existing education, digital infrastructure and RDI
institutions to facilitate the adoption of advanced technologies and unlock private sector investments.

Hand-in-hand with & general enabling envircnment that respects best intermational standards and will
accelerate intermational investments, new green energy, indusirial and digital strategies will create
brand-new momentum in these countrias,

4.4.3 Group 3: The Red grouping

Thiz group of countries presents a very solid knowledge-based infrastructure and robust technology
awaraness maturty,

General enabling environment

Policymakers should consider modernizing and reinforcing  their general enabiing environment by
addressing some of their specific national weaknesses, Cwverall, countries In this grouping akready
perform very wall, Nevertheless, their foundations were created during the last industrial revalution and
are ne longer aligned with the requirements of a fully digitalized and sustainable society. The develop-
ment of a general enabling envircnment that priaritizes the advancement of a sustainable digital society
and an economy based on & human-centric approach represents a key priorty for most of these states,
Upskilling the warkforce to softly transition to the sustainable digital societies of the 21st century will
represent a major priofity and challanga.

ICT

Policymakers should concentrate their efforts on further upgrading existing ICT infrastructura, skifls
beses and drving innovation, Awareness on new technology solutions and their potential oppartuni-
ties and challenges amongst citizans, pollcymakers and industry leaders mus! be maintained and ad-
vanced. Without their buy-in, political leaders will struggle fo advance the technological prowess of thair
constiiuencies, Public—private partnerships (PPPs) might be of tremendous value (o pollcymakars with
limited funds andlor experience in this field. Parinerships between industry, scademia and RO institu-
tionz af balh tha national and intarnational lavals should ba conslderad,

The Mational Artificial Intelligence Strategy 2031 ama fo posilicn the Linited &rab Emirastes a8 & global
leader in Al by 2031, I aspines lo

posibion the UAE az a global hub loe Al

increase the compelifive ecge of the Al sactor in the LIAE,

establish an moubator for Al innovation;

amaloy Al In the ield of customer gervices o improve overall guality of fifie;
aliract and frain talend for the jobs of e luture;

atiract leading research capabilities;

provide data-drven infrastruciure to support Al experimentis: and

apiimize Al govemnance and regulatons,

® & ® & ® @ & @
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Dievaion capaoilities

Warkshops, and gkille of 8l sl | Provide all serdons Lawinah Inadersip
The formaticn PrOgFEmITIES, g i e wia Al and the full o bt Lo
of tha LIAE Al infietves end lield field of echnclogy Inlegration af Al ko m;':‘rmﬂm e o
Councll VisiS D gOwerrenent ard orgainise mackcal and sacirtly | o Cote e ot Al
bodles trafming counsees for garvicag
governmen olficiaks

The comprenensive rature of the sirategy may presert inspiration for country leaders facing smiar
conditiona and espirations.

Sourw A Evarything, 2078,

Education

Owergll, existing education systems show strong foundations but will require specific modemization to
deliver a more personalized journey for students. The reform of the vocational training system will also
provide a new framework that will allow for the cortinuows wpskilling of the workdoroe in [ne with labour
markel dermand.

Further efforts should focus on the infroduction of innovation programmes and centres of expertise
concentrating on dediceted technologies of interest to the state. Policymakers should drive the con-
tinued expansion and specialization of the talent pool of the country with regards to competition for
international talent. Exchange programmes with other centes of expertise should be widely
encouraged and financially supported to encourage knowledge and capability development.

RDI

The ratings of the countries in this grouping demonsirate & high level of parformancea in thair RDI institu-
tions. The challenge for these states lies in the integration of new key enabling technologies into exasting
Irameworks and linking national capacities to market demands [e.g. blockchain, Al, photonics, ete.). The
valorization of key RD| assets produced over the last 20 years, in combination with increased computing
power, could represent a further opportunity for these states,

Economy

Political leaders should focus thelr efforts on awareness-raising activities thal will valorize innovation.
Puldic demonstrations of new technologies might presant an opportunity in this regard. The aim of thesa
activilies is o raise awaraness of lechnological solufions amongst indusiry players, policymakers, and
sectoral and business assoalations that will tackie societal and industrial issues

The combination of a new regulatory, technology and economic environment will further enabie the
creation of nationwide test beds thal will facilitate the testing and validation of new Innovations while
simultaneously promoting the development of new skills.

Additional activities should establish strong connections between tech companies, sectoral compa-
niea, ROl institutiona, training providers, higher aducation insfitutions (e.g. Industrial Mastars & PRD
programmes, dual track education combining education with industry experience, etc.) o stimulate
knowledge creation and raise awareness of the technologies/skills of the luture. SMEs should recelve
particuiar attention in this respact, in order to aliow for the refupskilling of their employaas in [ine with the
skills needs of emerging technaologies,
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Funding

For most of the countfries in the Red grouping, the funding challenge lies in financing existing ongo-
ing societal expenses and keaping reasonable dabt levels, whike simultanaously finding the rezources
neaded io drive the generation of new infrastructure and upskill worktorces, The development of new
funding schemes such as green bonds or soclal bonds offers an opportunity for these countries (o
switch (o more sustainable economies,

4.4.4 Group 4: The Blue grouping

The members of the Blue grouping present the strongest peformances on the GEl and the Global
Tachnology Awareness Index,

Genaral enabling environment

Paolicymakers should concentrate their efforts on anticipating and co-geveloping their enabling
gcosvetamns in light of global societal issues and opportunities. Thelr status as innovative and entrepre-
naurial nations will help them to concaive the best-trusted enabling environments for the futura based on
human-ceniric aporoaches. Al tha same ima, these states should share their knowledge and educata
less advanced countries through international collaborations:

Box 4.8: e-Estonla

Estonla & cufrenfly seen as one ol the most R S

advanced digital societes n the world due to #s

ncreasad efforis in this =ld over the past 20 years. ) ——
S Lo v By

Building e-Es5tonia as ona of he most advanced

e-societles in the world has imoled confinuous s R

[egisdiD
axparmantation and learning from misiakes. ad
Currently, Esfonia sees the natural next step in tha EeSe
evalution af the e-slale as moving basic sarvices [ —
into- & fully dighal mode with awlomatic e-senices i
availabla 24/7. s o

Diedockain

Digiriad Trarvriorrmanion in Eckicadion
Oata, oybersecunty, cross-bordar dala exchanga, —
real-fime econamy, mtelligant mobllity, e-Health bty g
Industry 4.0 ard the transtormation in aducation ars Reuaeese i

amangst the key focis aress of Estania,

o o-Ssrin, ANS

IcT
Membears of the Blue grouping have established strong ICT foundations and their citizens are gener-

ally aware of future technology and skills trends, yot they continua 1o lack the skills necessary to drive
innovation. To keep advancing &8 centres of excellence for dedicated technologies, policymakers
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should continue investing in the growth of their national talent poals in advanced technology domaina
and ensure they remain at the forefront of the latest developments and innovations, Hene, paricular
attention should be paid o the developmenl andior implementation of global standards to
faciitate international coflaboration and exports.

Education

To maintain their strong education ana skills ecosystemns, policymakers in this grouping should
introduce a national skills obsarvatory that will collect real-time data on the latest national skills and
technology trends to rapidty adapt their education and vocationa! tralning curricula frameworks.
Partnerships with industry, as well as the crestion of an enabling environment for leaming, will
accelerate the creatlon of new relevant knowledge and skills capital.

Box 4.9: Finland's Netional Forum for Skilis Anficipation

Tha Firnish Mational Agency for Egucation (ECUF) and the Minisiry of Education and Cullure founded a jolnt
axpert body — the Mational Forwem for Skills Anticipation — with the aim of strengthening national educaticnal
anficipation

The Mational Forum for Skills Anticipation aims o0 gain & better understanding of luture skills rends and o
align with training providers an how beat to mest this demand. 1t has been appoinied for a term of three years
Betwaen 2017 and 2020 and conssis of nine sectoral anticipation growps, The members ncluded represant
elakeholdars from vocational education, training providers, higner ecucation institulicrs and warking life.

The National Forum for Skills Anticipation highlights the banefits of encouraging active stakeholder angags-
ment in designing and implementing national skils sirategies and underlires the need for forwarc-looking
kil pEsEsIMENtS.
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Policymakers should further support the expansion of multi-disciplinary and cross-sectoral centres of
excellence to drive RDI and the muftimodal deployment of technologies with a specific focus on how
they can be used fo tackle societal challenges and support economic development. To complemant
these aclivities, tes! baeds and large-scale demonsiralion prosecis should be anvisioned 1o acceler-
ate the commercialization of innovative solutionstechnodogies. Furthermore, national develooment aid
programmes should be introduced to support high-potential partnerships with lower scoring termtories.
Specific efforts could focus on ether the development of new RDI infrastructures or commaon
participation in innovative BD| programmes.

Box 4.10: Luxembourg's Interdiaciplinary Centre for Security, Reliability end Trusl (SnT)

The Interdisciplinary Centre for Security, Refiability and Trust {(SAT) conducta intarnationally compalifive
research in ST and engages in muliiple public-private projects. To continue expanding its dernand-driv-
en collaborative projects, the SnT introduced 8 dedicated parinership programme that includes over 440
mermbers and targets sirategic aneas addressing chalienges confrenting indusiry and the publie sector in 1CT.
The resulting concapts present 8 ganuine, long-lasting competifive advantage for companies in Luxembourg
and bayond, The SnT presents a great examale of how public end private actors can drive Innovation togather
and build a susiainable digital sociaby.

Sowrma; Linsarsly of Lisembourg, 20T,

Economy

Palicymakers should foous on strengthening existing frameworks to make the skills of their human
capital their most effective strategic resources. Al the same Gime, they should continue  their
effarts 1o attract and retain Iniemational talent. Collaboration programmes with other states should ba
encouraged and international business missions organized to help industry expand and localize
knowledga, In paralial, international PPPs and collective Initiatives can establish respective economias
as cantres of excellence and promote their standing as nations driving innovation and knowledge in key
focus araas,

Funding

Tha members of this grouping present strong funding Infrastructure and assets that could be further
strengthened through the formation of PFPs at the national level on a thematic or key-sector basis. Sub-
stantial efforts should be devoted to supporting Industries/sactors that will facilitate the implemantation
of technological solutions 10 address concrete national issues. Az in the previous sections, intemational
partnarships should be pursuad to tackle broad socletal challenges by pooling finrancial and human
resources (i.e, for the realization of the SDGs).
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4.5 Canclusion

Ihe raport has shawn thas all 47 countrles w thin our sampla 1ave recognizad the Irpotance of sm-
pracing lechnological progress and supgarting the desalopmen; of mademized skill sels. Yal varying
lavals of advancemant are nolea. Hy separating the counir as aralysad nto four groups, country lsaders
Wil be alooa ta easlly idertify ke recommandations applicabla 1o thalr current state of advancamanrt. [he
nelugion of besl practicas will furthegs encourags the devalopment of inteslale partnesshie ramaworks
and drive sustainable inrovaticn.

ILis imporant o onderling hal nara of tha slales analysed have reachad thair Tull Tulure knowlecga
potential. The concept of the iuture knowdadgea trajectoy’ undar inas tha nead for ongoirg retorm and
raflacion 1 enabls the growth of contiruausly iBrovating, sustalinaible sociatles. In tka same aplit, ha
Ieoleox progsesiled above will roguire regalar updales © ramain aligned wilk he actual neads of ke
sletas gecessad. This will ellow country Isaders e reqularly raviaw thals knawadge irfrestracturas end
angura thair ¢ lizans remeain avara of the most vital akille and technologies of B lutura. AP sara e,
Thay will be able o rack the prograss they Bava mada over ra and Lo priontize bair elforls Lo those
araas of tha [ighast drgarey.

Innovative socielies regure mativaled and innovasive leaders; he leolbox presanled Parsin ailars an
Mifial enable’ to hoss whe ars ragdy to drive thas future developmant of thair countries.
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