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Health, Water, Smart Education & Smart Technology Services for African Smart Cities
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Use 4™ Industrial Revolution
tech to help Africa leapfrog
w.r.t. education, healthcare,
energy, agriculture, finance,
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Machine Intelligence & Data Science Research and Applications
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Mapping of Al for Good Summit Tracks to African Smart Technology Project

Al for Good Example Use cases Mapping to Africa Project:
Global Summit Track

Al and satellite imagery  show potential of Altomap Al Community & Data Platform for Smart Technology

poverty and aid with natural  Africa Services for African Smart
disasters using satellite Cities
imagery

Al and health new opportunities for Al to Health Data & Analytics Al Community & Data
help achieve Universal Health Ecosystem for Africa Platform for Africa; Smart
Coverage Technology Services for

African Smart Cities

Al and smart cities & how Al could assist the Al Community & Data Platform for Water Data & Analytics

communities delivery of citizen-centric Africa; Smart Technology Services  Platform for Africa
services in smart cities for African Smart Cities

Trust in Al help achieve transparency Al Community & Data Platform for Smart Technology
and explainability in Al Africa Services for African Smart

algorithms Cities


https://www.itu.int/en/ITU-T/AI/2018/Pages/breakthrough-tracks.aspx#01
https://www.itu.int/en/ITU-T/AI/2018/Pages/breakthrough-tracks.aspx#02
https://www.itu.int/en/ITU-T/AI/2018/Pages/breakthrough-tracks.aspx#03
https://www.itu.int/en/ITU-T/AI/2018/Pages/breakthrough-tracks.aspx#04
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We stand on the brink of a technological revolution that will
fundamentally alter the way we live, work, and relate to one another...

THE FOURTH INDUSTRIAL R
The Smart Technology E

Builds on the digital revolution
and characterized by the ,
fusion of new technologies that are blurring the lines
between the physical, digital and biological worlds,
Impacting all disciplines, economies and industries,
and even challenging ideas about what it means to be hum




We cannot wait until
there are massive
dislocations in our
society to prepare
for the Fourth
Industrial Revolution

If you don’t innovate
ast, disrupt your
Justry, disrupt
Jrself, you'll be
ehind.

Robert J. Shiller
Yale University

hief Executive Officer, Cisco, USA

The Fourth Industrial .
Revolution should be a The opportunity to
revolution of value raise the quality of
—— life is the biggest
reencisenis - IISINESS OPDOTTLINILY

Paul Kagame
President of the Republic of Rwanda



In the new world, We need to start
it is not the big fish  sharing not the

which eats the burden, but the
small fish, it’s the responsibility

fast fish which B s

ea.ts th e Sl OW ﬁ Sh Vice-President of the European Commission
Klaus Schwab

A secular shift in P
commerce is coming, 8
and for companies §

Africa I1s an article of
faith. | believe in this

ready to embrace i, continent

there S a $1 4 trl | I Ion sgggdse?zr::dMg:\ae:irman, Bharti Enterprises

Op por'tu N |ty a‘t Stake Co-Chair of the World Economic Forum on Africa
gg%g%r;gd CEO of eBay A




e Fqurtr_\ Indu_strllal Mexico is one of the
Revolution is stillinits  5n1v nations whose
nascent state. But with  ~onstitution
the swift pace of change  recognizes the right
and disruption to  of its people to a
business and society, the  broadband
time to join in = internet
}ﬁ is now  connection

China is paying more
attention to the quality,
not the quantity, of
economic growth

There has never
been a time of
greater
promise, or
greater peril

Jiang Jianging
Chairman of the Board, Industrial and
Commercial Bank of China Limited

Professor Klaus Schwab
Founder and Executive Chairman -
of the World Economic Forum /




Speed of technology change in Smart Technology Era - o

Speed of technological change
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Unlimited opportunities with mobile & exponential technologies

The possibilities of billions of people
connected by mobile devices, with
unprecedented processing power,
storage capacity, and access to
knowledge, are unlimited.

N TR
N 2 Embedded and- K/ \”
Y4 ﬁ‘ Intelligent Systems

Revenue O

Connected People

Source: Mario Morales, IDC

X

GBs of Data

50
LLION

And these possibilities will be multiplied by emerging
technology breakthroughs in fields such as

artificial intelligence, robotics, the Internet of Things,
autonomous vehicles, 3-D printing, nanotechnology,
biotechnology, materials science, energy storage,
and quantum computing.
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The Intelligence exhibited by machines or A branch of Al, concerns Set of algorithms in ML that attempt to
software, and the branch of Computer the construction and study MODEL HIGH-LEVEL ABSTRACTIONS in
Science that develops machines and of systems that can data by using model architectures composed
software with INTELLIGENCE LEARN from data of multiple non-linear transformations

J
ARTIFICIAL l
INTELLIGENCE

Early artificial intelligence

stirs excitement M A C H I N E
LEARNING
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The Deep Learning Recipe
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Big Data Availability

The World’s Technological Capacity to Store,
Communicate, and Compute Information
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Hilbert, M., & Lopez, P (2011), Science, 332 (6025), 60-65



Optimized for

GPU Accelerator
Optimized for
Parallel Tasks




The Next Era:
Jeep Learning for Biomedical Research




Al heatmap: Deals Distribution by Category
Q1‘12-Q’17 (as of 3/23/17)

Healthcare emerges as area of investment

Source: CBinsights



New Players are Entering the
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Machine Intelligence Institute of Africa

Transform Africa through Machine Intelligence

Innovative Community & Accelerator for
Machine Intelligence & Data Science Research and Applications
to help transform Africa

MIIA community is growing! About 2320+ registrations across MIIA channels .
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Machine Intelligence Institute of Africa Data Science Nigeria

Transform Africa through Machine Intelligence
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Expected Benefits

Addressing an African problem or opportunity Support entrepreneurial activity

Supports community building / learning / collaboration Advances research & technology
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Address African problems

* Poor education & skills development

[ f .
« Poor healthcare Lack of technology and manufacturing

competitiveness

Technology * Lack of employment and access to financial e i s s (e ke e
resources _
: drinking water)
* Lack of sustainable governance systems .
. . Poor sanitation (lack of access to clean
& crime prevention .
. toilets)
* Poor infrastructure (transport) & energy . . .. .
‘ shortages * Rising pollution in the developing world
- : : : * Weakening of representative democrac
* Food shortages and ineffective agriculture g P Y
Partners
| Academic | Rescarch | i
cademic esearc ;.
Agribusiness Infrastructure e

i . . Legal
Manufac’_curlng Tourism, Retail, g
& Services . o Governance

Government Incubators




Zindi - “Kaggle” for Africa

0 Machine Intelligence Institute of Africa X O 33 CORTEX logic . m
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What is Zindi?

A social enterprise whose mission is to build the
data science capacity in Africa. Our vision is for a
vibrant community of data scientists across Africa
to be mobilized, solving the region’s most pressing
problems.

Zindi is an online platform that will host
competitions, datasets, tutorials, jobs board, and
discussion forumes.

Zindi will work with companies to develop, curate,
and prepare data-driven challenges. Solutions are
ranked automatically by prediction accuracy.

The Zindi platform offers data scientists the
opportunity to access jobs and cash prizes, to build
their profile and skills, and to connect with their
peers throughout the region.

Zindi enables companies, organizations, and
governments to host competitions to solve their
specific problems and attract the best data science
talent in Africa.

ZIND!




The Zindi Ecosystem

GOVERNMENTS

Interested in leveraging data to
drive large scale change in key
industries and portfolios

COMPANIES

Interested in finding solutions to
commercial problems and in
attracting data science talent

® Solutions

® Discussions

@ Solutionseekers

@® Ssolution providers

NON PROFIT ORGANISATIONS

® Talent

ANALYTICS COMMUNITIES CONSULTANTS
Universities, Innovation hubs and Specialist providers of
communities of analytics advanced analytics and data
practitioners science solutions

ZiND!

Interested in finding data-driven
solutions to ‘local’
developmental issues

® Data and problems
® Competition rewards

® Job postings

OTHER EXPERTS
Coders, Freelancers, Students




GOOD HEALTH
AND WELL-BEING

Health Data & Analytics
Ecosystem for Africa



Healthcare Data & Analytics Ecosystem for Africa

Producers
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Elements of Value Exchange
* Data
* Insights
* Applications
* Analytical Services

Data Requests
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Al Engine for Business

O Machine Intelligence Institute of Africa

Transform Africa through Machine Intelligence

Data Management and
Access Governance

Data Integration services
Analytics Services

Interface applications
Proactive matchmaking and
interaction creation

[
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Consumers
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MEDICLINIC

EXPERTISE YOU CAN TRUST.

NETCARE

Health

METROPOLITAN
HEALTH

. Medtronic

7

Data Access

Access to Insights

Access to Applications with
underlying data
Analytics-ready datasets



Real-world Data & Real-world Evidence in
Drug Discovery and Development

Pharma data
(RCT, observational)
data
\ Pharmacy

data

i

Consumer . .
Electronic medical and

health records

Social
media /

Bl N / Mortality, REAL-WORLD EVIDENCE (RWE)
databases H &= &"‘ other registries  Real.World Evidence as a capability—data,
tools, processes, organization—underpinning several
Toatvestlts Hospital visits functions to drive business intelligence
lab values, service details

pathology results



Precision Oncology
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Water Data & Analytics
Platform for Africa



Water Data & Analytics Platform for Africa

Water cycle

Water & sanitation challenges
Water value chain

Generic Water Control Area

Water control area levels

Inflows

Surface

vy

Rivers,
streams,

Sea water

canals,
tunnels and
estuaries

Conveyance:

Outflows

Surface |,

storage:

Dams and

wetlands

Precipitation

Infiltration

Underground
storage:
Aquifers

Consumption

Evaporation

Evapo-
transpiration
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Smart technology empowered education-entrepreneurship
ecosystem to transform Africa

/Everyone should 4

have affordable
access to the

digital world!
-

-

Extreme
acceleration of 215t
century skills

=

Technology entrepreneurship accelerator

(4IR nter- ) (Startup ) (Collaboration )
disciplinary || Incubation platform
Learning & of world-class|{secyre digital

Research high-tech 4IR || certification
companies ps

@

START-UP .g

START-UP )

Smart Technology COE

Partnershi

7

Technology
Entre-

{reneurship)

Efficient, transparent & agile tech-
empowered government & public sector;
decentralized governance & regulatory

~ =
2

START-|

"«

i
11

S services use of Blockchain technology

—— ]
thestudent m) New generation
smmm  €Learning &

study support
system

(( eraonline

aster everything

Use 4th Industrial Revolution
tech to help Africa leapfrog
w.r.t. education, healthcare,
energy, agriculture, finance,

\employment, & competitiveness

4 Machine Intelligence Institute of Africa A
Transform Africa through Machine Intelligence
Innovative Community for Machine Intelligence &
Data Science Research & Applications
\_ to help transform Africa -/

@ Data Science Academy

Relevant training & upskilling for Modern Data Scientists

/Smart Education

Secure digital certification
(global id) using Blockchain
Secure collaboration platform
Personalized learning using S
cognitive computing, smart World-class certified
data, learning analytics MOOCs with practical

\Breakthrough interdisciplinary research relevant curricula /

G N




Smart Technology CoE (Center of Excellence)
Technology entrepreneurship accelerator for 4IR education-entrepreneurship ecosystem

Smart Technology COE

CoE Learning & Research CoE Startup Incubation CoE Collaboration

\ / \ (/Collaboration platform\

Startup incubation of L
for university networ

world-class high-tech
competitive 4IR
companies certification
W
in Education-
Entrepreneurship
W

Partnerships with
regional & world
organisations

Technology
Entrepreneurship
Masters program

Smart Education
Smart Agriculture
Smart Healthcare
Smart Energy, BioTech
NanoTech, NeuroTech
Cognitive loT, Quantum
Computing, Blockchai

Machine Intelligence &
Data Science Masters

Inter- & trans-disciplinary
on-line learning & research
Masters & PhD




Smart Technology COE

CoE Learning & Research / CoE Startup Incubation \ / CoE Collaboration \

" (1) Technology Entrepreneurship Masters program to . .
) gy =P Jrship VIasters prog L Startup incubation of world-class * Create secure mesh-structured
develop technology innovation & application, leadership skills " i e .
- : competitive 4IR companies within collaboration platform for
and capability for entrepreneurship : : L
: L o " predefined business areas that addresses university
* Provide students with interdisciplinary opportunities to _ : :
ot : Africa & emerging market problems students/customers/alumni
apply 21% century skill sets ) .
: : using fusion of state-of-the-art network
* Cultivate students to become top engineers, managers, : : . .
; technologies (e.g., define & help develop * Pioneer Blockchain—-enabled
entrepreneurs or founders of enterprises at forefront of _ : e L. .
. ) business plans for COE incubated certification for Education
innovative tech . . : :
: .y " : : companies) * Vehicle for collaboration with
* Provide training opportunities for students interested in . _
o . . * One of them a Smart Education Business & Industry
working in industry/commercial sector, CoE companies, or . . .
. . . L . business to help revolutionize stakeholders, Community
starting their own companies with high-end technologies : L L L
. . . education within SA local universities organizations such as MIIA and
(2) Machine Intelligence & Data Science Masters program :
L N . o ) as reference and role out to other other Smart Tech CoEs in
with interdisciplinary curriculum and applications in multiple . L : ,
industries higher educations institutions across educational-entrepreneurship
- . . . Africa ecosystem
Facilitate Inter- & trans-disciplinary on-line learning & .
i?;)search Masters & PhD (innofationZha en where g * Others: Smart Agriculture; Smart * Partner with WEF, World Bank,
Giecinlines meed PP Healthcare; Smart Energy; BioTech; IMF, ADB, UNESCO, etc.
P . : . NanoTech; NeuroTech; Cognitive (Measure & monitor UN'’s new
* Blend world-class certified MOOCs with personalized . : :
: : . L - loT, Quantum computing, Sustainable Dev Goals & African
learning & practical, relevant curricula (within experiential : -
- " Blockchain Tech aspirations, etc.)
inverted classroom”)

E.g., multiple opportunities for breakthroughs in Machine
Intelligence research and its practical applications \ /




Smart Technology COE at University

University faculties / departments

4 D
University | ™\
Technology
Transfer
company Smart Technology COE MIIA
N / Smart
Education J
- Cognltlve I
loT 4 FinTech
S Smart
SInEITE) Agriculture
«
Smart y ~
Quantum Nanotechnology | | Healthcare N
computing & M.aterlal BioTec
Science

CoE companies /




4IR Education-Entrepreneurship Ecosystem

Technology providers

Regional Technology Hubs Research orgs
Government | \
Community Higher Ed collaboration /
( organizations platfor

University A
Smart Tech COE

University B

Smart Tech COE Technology

providers

Higher Ed
collaboration platform

Technology
providers

l organizations I

Community

University C
Smart Tech COE




Mesh structured network of collaboration
across Africa & beyond

South Africa

Technology Hubs Government
[ Silicon Cape, JoziHub, etc. C :
ommunity oras
\ Higher Ed collaboration platforms [_MIIA
Technology providers

Start-up Incubators V(s

Research orgs

Niieria

[ Technology Hubs Community orgs
Higher Ed collaboration platforms

Research orgs Start-up Incubators
Government VCs

Technology providers

Kenia

Technology Hubs Community orgs
Higher Ed collaboration platforms
Research orgs

Technology providers  VCs
Government

Start-up Incubators

Rwanda

ves

Technology Hubs ~ Community orgs

Higher Ed collaboration platforms

Research orgs
Government Start-up Incubators

Technology provide




MIIA and Smart Technology CoE
within 4IR education-entrepreneurship ecosystem

Community involvement to help shape Smart Technology CoE
Technology Entrepreneurship Masters program

Machine Intelligence & Data Science Masters program

Inter- & trans-disciplinary on-line learning & research : Masters & PhD
Join CoE incubated companies

/ \ Join University & Ecosystem Collaboration platform
Smart Technology COE

Technology entrepreneurship accelerator

( Machine Intelligence Institute of Africa N
(4|R Inter- \ (Startu p. \ on” a boration\ Transform Africa through Machine Intelligence
disciplinary Ir}cubaltcllonl platform Innovative Community for Machine Intelligence &
OT world-class iai . . .
LRI €2 . Secure digital Data Science Research & Applications
Research high-tech 4IR | certification to help transform Africa MIIA
-------------- companies Partnerships \ P /
Technology @‘ AL S . ‘
Entre- o MI & DS Community Partner

in 4R education-entrepreneurship ecosystem

. START-UP
{reneurshlp) « sev )\

Join MIIA to share and participate in community chaton Slack, blogging & networking

Participate in Machine Intelligence & Data Science application, research or technology projects
Become a MIIA community activity leader, arrange events, meetups, training, etc.

Help get funding to grow MIIA and its activities to help transform Africa from a community perspective




Value Drivers of a Thriving Business in the Smart Technology Era

Increase Operational Efficiency,
Effectiveness and Revenue

Increasing Automation
Improving Processes
Equipment Availability

Productivity
Reduce Risk

Process and
Equipment Failure
Customer Churn
Fraud, Waste & Abuse

Cyber Security

Increase Throughput
Increase Yield, Quality,
Cross-sell, Up-sell,
Recommend

Revenue

Lower Costs

Eliminate Redundancy
Energy & Raw Material
Usage, Operations &
Maintenance

Create Strategic
Value

Acceleration

N

Decisions

Smarter R&D, Forecasting

Innovation
Collaboration
Enhance Scalability
New Business Models
New Revenue Growth

Opportunities

Faster, Better &
more Proactive

Enhance Customer Experience
Targeted Sales & Marketing

» Realtime, on demand, digital,
personalized service delivery,
assistance & advice

» Improve Risk selection & assessment

» Enhancing efficiencies (e.g. automated
& augmented underwriting)

» Reducing process times and costs

(e.g. robo-claims adjuster)

p Targeted Sales & Marketing

4

Deep 360 degree insights
about the customer




Smart Technology Services for
African Smart Cities



Recent smart city trends:
empowered citizens
on the rise

80 percent of the population currently lives in cities.
Population growth and aging, climate change and

pollution—all these are the de facto trending topics
in our current societies and all of them contribute to Governance & Education 20,93
the pressure on public resources availability'. Faced

with the challenge of maintaining citizens’ quality of
life and living, the smarter move for governments was Healthcare 15,26
to combine and use the increasing availability of data Security
and advances in research on the technology of things,
and this way optimize the delivery of services. How is
it called? Smart city. What is the goal? To tailor public Building 10,21

services to increase resource efficiency. Transportation
Deloitte.

Energy 16,65

Infrastructure 13,75




Smart Cities 3.0

Conclusion: is third time always a charm?

Smart cities are a constant data flow. However, we have learnt that data gathering is not the problem,
rather its digestion is the challenge. While technology is crucial, it has a use-it-or-lose-it dimension
and requires well-spread digital and analytical skills among the agents delivering the change. We
need indeed fully prepared and properly trained professionals to ensure that the information is
effectively managed, because the terabytes have to be converted into effective and efficient public
policies. Furthermore, data privacy and data transparency are a “must” to ensure both innovations
and the proper utilization of the projects being deployed. Data privacy will establish trust, and data
transparency will give rise to government control and accountability.

Smart cities 3.0 build on the heritage of version 2.0. The final stage of this concept actively seeks to

engage citizens to work in collaboration with private corporations and the public sector to build better

cities in which to live. Citizens are not only expected to increase their use of applications to contribute

to the decision-making process, but also to be part of the development of such innovative gadgets®®.

Although citizens are already becoming increasingly aware of all the potentials of living in a smart

world, they should be fully integrated in the dynamics which are already in place between private

and public sectors. If the aim is to design tailored solutions for day-to-day problems, and to work

for a sustainable city life unhindered by a scarcity of resources, all members of society need to work

collaboratively. Smart cities shall be therefore inherently linked to the efforts of citizens, businesses
[and governments, and their interconnections through devices, sensors, and applications. }




0 Smart Citizens

e Will take responsibility for the place they live, work and love in
e Value access over ownership, contribution over power

e Will ask forgiveness, not permission

e Know where they can get the tools, knowledge and support

e Value empathy, dialogue and trust

e Appropriate technology, rather than accept it as is

e Will help the people that struggle with smart stuff

e Ask questions, before they come up with answers

e Take part in design efforts to come up with better solutions
e Work agile, prototype early, test quickly, start all over 0 waag society

institute for art, science and technology

e Will not stop in the face of huge barriers

for amsterdam

e Continuously share their knowledge and their learning Amsterdam Smart Citizens Lab

http://waag.org/nl/blog/manifesto-smart-citizens



Q Smart Cities

Environment-
friendly design Regional EMS Smart Buildings
) buildings (Control center) linked through
Wind farm i Regional EMS
Battery storage
systems \ f
Next-generation vehicle
center(operation center)

Intelligent Transportation
System (ITS) = N

Biomass fuels

Multi-energy

station
EV car
— sharing
EVcar ___
sharing ~
~———_ Smart House
sereasset : , AR == - Electric bus
Smart House -

N
Small / Medium-scale
Smart Buildings

\
Offshore wind farm Multi-energy station
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Smart Citizen
Approach

MEET

First, after an open invitation in the local
newspaper and online via newsletters of MATCH
partner institutes, people sign up and meet |

at a space in town center that is perceived to
be safe (to speak up) and neutral (without its
own hidden agenda). A collection of pres-
entations and exercises is used to introduce
the participants to each-other and sensitize
them to possible questions, approaches and
outcomes, as well as on the roles they will
have to take to turn it into a success.

MAP

The next step is helping the
groups to understand and
map in more detail both the
problems and/or opportunities,
and  possible approaches
to solve them. The help of
experts is sought and valued
because problems related to
the environment are complex
in nature, and much is already
known. This step ends with
developing a sensing strategy:
what is to be measured, in
which quantities, and which
kind of technologies are used
to get there.

Step two consists of encouraging
people to form groups based on
shared interests, experience and/or
levels of commitment. To make the
resulting groups more effective (and
possibly self-sufficient, care should be
taken to mix people), with different
(levels of) expertise and background.
It was made clear that the groups
themselves will be responsible to get
to the desired results, so they should
self-organize as much as possible, for
example by using on-line tools for
sharing calendars and progress.

MAKE

The fourth step consists of making the hard- and
software to be able to measure the desired varia-
bles. This typically means putting together one or
more existing, low-cost sensors with a circuit to
(pre-)process and store or send the resulting data
to a server that will collect it for further analysis and
visualisation. It typically entails devising and build-
ing a specialised casing that will help the electrics
to withstand the conditions that the sensor will be
put in (rain, cold, warmth or even submerged). The
Amsterdam Smart Citizens Lab strongly encourages
the use of open source software and hardware for
reasons of bootstrapping the development process,
adaptability and flexibility in application and devel-
opment, typically lower cost, availability of develop-
ment expertise and the sharing and further devel-
opment of the outcomes.

MEASURE

step three with the hardware and software developed in step four.
It starts with calibrating the hardware, and then deploying the
sensor(s) in one or more locations, during a specific amount of time
as prescribed in the strategy. Typically, things turn out different that
expected in terms of actual data collected, which gives rise to ad-
hoc changes in the measuring strategy and sometimes to changes in
hard- and software. The data are collected for further analysis.

MASTER

Step six consists of mastering the
them to understand what they means.
Typically, existing software is use to
perform this step. Depending on the
complexity, the help of external ex-
perts is sought, that help in technical
procedures for cleaning and analysing
data, as well as interpreting and giving
credibility to the results.




Lessons Learned

e Thorough issue
mapping is needed

e From sensing to action
is challenging

e Sensors need
Improvement

e However, this is not
about accuracy

e Citizens love it

Empower

Smart Citizens

Empower people to:

e Acquire, Read &
Manipulate Data

e Understand their
environment

e Turn data and insight
Into action

e Using public networks
of low cost, open
source sensors

Resulting in:

e Better informed, more
engaged citizens

e Impactful dialogues
between citizens and
governments

e More data, more
insight, better policies

e More enjoyable, social,
inclusive, healthy &
livable cities



Empower
Smart Citizens

THE OLD WAY THE NEW WAY
TOP DOWN DECISION MAKING BOTTOM UP DECISION MAKING
LINEAR APPROACH NON-LINEAR APPROACH
REDUCING COMPLEXITY ENCOURAGING COMPLEXITY

MINIMIZING UNCERTAINTY EMBRACING UNCERTAINTY




START THE JOURNEY

What, exactly, makes Al “responsible”?

TRANSPARENCY.

TRAINING.

TUNING.

Ready to use Al to enhance citizen experience?
Start with five steps for achieving sustainable success:

Put humans at the
center

Start with a design that is
ethical, compliant, and
responsible and that
centers around people:
citizens/customers and
workers.

2

Develop an
enterprise Al
strategy

Develop an enterprise Al
strategy that defines your
long-term vision, roadmap,
and governance while
delivering near-term value.

3

Map user journeys
and prioritize

Use service design to map
user journeys into service
blueprints that can help
identify and prioritize Al
opportunities.

4

Keep goals in sight

Implement targeted
solutions to help achieve
your goals through
intelligent automation,
superior judgment, and
enhanced interaction.

Wrr >

.

}‘,
A

o

Never stop
improving

Keep assessing strengths
and weaknesses and
continually address what
you learn.



Safer Cities Healthier Educated Sustainable Digital
Cities Cities Cities Cities
Public Safety & Justice Health & Social Services Education Urban Mobility Government Admin
+ Call Center & Dispatch * Population Health + Classroom Devices for * Connected Vehicle Analytics * (Citizen Services
» Catastrophe Modeling Management Learning * Disruption Management « Connected Field Services
» Community Policing * Remote Patient Monitoring  +  Facilities Management * Fare & Toll Management * Decision Management & Support
« Courts Management * Social Programs * Future-Ready Skills * Fleet & Asset Management * Personalization
- Digital Patrol * Virtual Health * Learning Management » Parking Management * Regulations, Licensing & Permitting
+ Operational Intelligence . Syste'ms + Traffic & Transit Optimization * Virtual Town Hall
+ Prison Management Physfca_l Safety _ Energy & Water Government Finance
. * Predictive Analytics for ) )
« Video Management Education « Atmospheric Air Quality Management * Financial Management
* Carbon Management * Fraud Detection & Prevention
* Energy Distribution Management * Grants Management
* Water & Sewer + Tax
Buildings, Infrastructure, Planning Tourism, Recreation, Culture
* Land Management * Destination Management
* Sanitation * Sports & Events
* Smart Buildings + Tourism portals

. + Street Light
o Microsoft -

Building Blocks of Citizen-driven Smart Cities: Connectivity, Convenience, Commute

Through our primary research, we determined that a smart citizen has three quintessential needs: higher levels of

connectivity, greater convenience, and better modes of daily commute.
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Al in Africa - The Present



THE AFRICAREPORT

fI NEWS INDEPTH BUSINESS POLITICS ART&LIFE RANKINGS COUNTRYFILES SERVICES

BUSINESS « TECHNOLOGY « ARTIFICIAL INTELLIGENCE HITS AFRICAN COMPANIES

Ml““‘ AFRICA
‘ |‘||' Shaping the future of Africa

FORUM

Artificial Intelligence hits African companies

By Bright Simons

Fl Recommend 343 I AL AR <L

Fear not, robots will not be stealing Africa’s jobs any time soon. It has been a mantra of

capitalism since the beginning: using a tractor boosts your yield compared to using a spade.
Your factory can multiply your output. Technology boosts productivity.



The rise of artificial intelligence
in Africa

ECX e-Trade platform: In 2015, The Ethiopia Commodity Exchange (ECX) has
Nouha Abardazzou teamed up with IBM and IBM Business Partner Wavetec, to build a coffee-
traceability solution based on state-of-the-art analytic, mobile and internet of

E n m E things (loT) technology. Today, the IoT solution tracks coffee through all stages
of the supply chain.

Aeroview platform: Aeroview is a
platform developed by the Cape Town
based start-up Aerobotics. It uses Al,
satellites and drones to assist farmers
and help them optimise the yield
through analysing processed maps to
identify problem areas in crops.
Aeroview is available worldwide and
has users in South Africa, Australia,
New Zealand, Australia, Malawi,
Zimbabwe and Mozambique.


http://www.howwemadeitinafrica.com/category/countries/ethiopia/

The rise of artificial
in Africa

Nouha Abardazzou

v[[n]s]a

intelligence

Healthcare

SOPHIA: Medical institutions in Morocco, Cameroon and South Africa
have integrated SOPHIA artificial intelligence for clinical genomics into
their clinical workflow to improve patients’ care.

Drones: Rwanda has adopted the world’s
first national drone delivery network for
medical aid, which is used to deliver blood
to patients in remote areas. The California
based Robotics company “Zipline” is
working directly with Rwanda’s National
Centre for Blood Transfusion to make 50 to
150 deliveries a day of blood to 21
transfusing facilities

Scanning platform: An optical accessory
that fits onto Android smartphones is now
used by healthcare professional, in six
African countries, to examine women for
early signs of cervical cancer.


http://www.howwemadeitinafrica.com/category/countries/rwanda/

Neurala fights poaching in Africa with
Al-powered drones

6 BY MIKE WHEATLEY e
W/ UPDATED 00:31 EST .

19 MAY 2017

Deep learning startup Neurala Inc. & is applying its
technology to a partnership with the Lindbergh
Foundation that aims to combat illegal elephant
poaching in Africa with artificial intelligence-powered
drones.

Despite increased efforts to combat poaching in
several African countries, the statistics remain rather
grim. The Lindbergh Foundation says more than
100,000 elephants were killed in Africa from 2010 to
2012, with a further 40,000 killed in 2013. It reckons
an elephant is killed once every 14 minutes in Africa
— a rate that will see the animals extinct in just 10
years. Rhino poaching, meanwhile, has increased by
9,000 percent in South Africa since 2007, with one slaughtered every nine to 11 hours, the foundation said.




Al helps answer thousands of health
queries in Zambia via SMS For many peopl in Zambia wit healt

gueries, sending a text message is the
best way to get it answered. U-report, a
free SMS-based service set up by
UNICEF and run by volunteers, receives
many thousands of questions a month,
many specifically about HIV and AIDS.

Also popular in Uganda, U-report has
seen usage triple in the last three years,
and about a thousand new users register
every day. The volume of messages is
growing so fast that the volunteers can’t
keep up, so UNICEF is testing software
that reads and responds to many of the
messages automatically.

In Zambia, there are roughly 27,000 new HIV
infections a year, according to UNICEF, and 40
per cent of these are in those aged 15 to 24.
With people constantly texting U-report for all
kinds of HIV information and advice, the
automated version uses machine learning

‘_“;awgﬁég}“ .,a\...' SRR et S TSN N P algorithms to sort messages into eight

SMS has roven an exceptionally useful technologym parts of Africa Categories: sym ptomS, HIV teSting, treatment,
i s pregnancy, transmission, prevention, definition,

By Anna Nowogrodzki and male circumcision.


https://www.newscientist.com/article/dn28593-opinion-split-over-on-demand-drug-that-reduces-risk-of-hiv/
https://www.newscientist.com/article-topic/machine-learning/

marketplace for emerging

UMQ

Vision Maximise usable information by productising intelligence in a scalable way

Mission Understand customers and automate prediction and analytics to empower users

and drive highest business, partner and ecosystem value

Analysis in Support of Business
Automated & scalable Analytics

Dashboard

Customer Segmentation Analysis
Social Network Analysis

Feature Generation

Problem-solving Analysis

Product innovation

Machine Learning based decisioning;
Forecasting & Simulation

What If Scenario Analysis
Optimisation

Predictive Models
Credit Risk
Affordability

Fraud detection
Anomaly detection
Response modelling
Segmentation
Churn prediction
Reject Inference

Next generation mobile money

markets

Drive largest scale, lowest cost financial marketplace for emerging markets
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Growth and Churn prevention in Mobile Money Ecosystem

* Transaction Growth: Agent average number of wallet incoming transactions increased by 14%, and outgoing transactions
increased by 22%. Customers incoming wallet transaction volume increased by 500%, and outgoing transaction volumes by 324%.

* Revenue Growth: GSM data showed similar trends. Agent GSM revenue went up by 41% overall, by 54% for agents with 5+ loans,
and by 100% for agents with 10+ loans. Consumer GSM revenue went up by 32% overall, by 14% for consumers with 5+ loans, and
by 9% for consumers with 10+ loans.

* Ensuring Customer Loyalty/Product Gravity: For agents, our customers displayed monthly churn ranging between 0-1%, while
other customers displayed churnranging between 1-17%, with other agents displaying an average of 4.5% higher churn / month.

Agent Transaction Volumes Consumer Transaction Volumes Consumer GSM Spend

All Agents All Consumers

324%
500%
|
i
[—

Avg no. txs outgoing

Average GSM revenue for Consumers

DALY TRANSACTIONS

AVERAGENO OF

8 8 8 8 8 8 8 8 8
AVERAGE NO OF DAILY TRANSACTIONS
8 B R BE 8 B B S8 B &

MEASURE

"Before W After

Consumer Airtime

Consumer airtime spend Consumer airtime volume

e
b

AVG TRANSACTION VALUE
e ® © © ©
8§ 8 &K B

AVG DALY TX VOLUME PER CONSU MER
8




Predictive Modelling & Analysis: Lapse & Non-Active Members

/

-

104, 512 main member policies
(raw: 160,695)

372,545 member & dependents
(raw: 572,161)

BN

®y Cortex Logic

Making Machine Intelligence Work

BYTE MONEY 90,877 payment transactions
from Jan 2016 - May 2017

~

)

Lt

/

Predictive Model accuracy of 94% (test data)

Predicting Lapse Propensity

Avg. of proba_Lapsed by Mem_Gender & Age #
o213
1337
#3762

62-B6
®355-111

Average probability to Lapse by Age,
.. Gender, Plan Active, Plan Cover

Average probability to
Lapse by Plan Brand

Avg. of proba_Lapsed by Plan_Plar o

Predicting Non-Active Members \
Predictive Model accuracy of 95% (test data)

Average probability to
Lapse by Plan Premium

Lapsed by Plan_Premium &

® Average of proba_Lapsed




Churning in Insurance Industry

* Problem:The leading insurance brand in the “call center” market experienced a 40%
cancellation rate of all there policies issued within go days after the sale.

» Data Science solution: A solution was developed using a variety of customer data
sources such email correspondence, voice recordings, text interactions and demographics.
The “proposed sale” is then analyzed overnight by the system and the price adjusted
to reflect the risk and or reject the sale the next day before the bulk of the costs relating to
the issue of a policy is incurred.

» Cost Savings: The estimated cost saving is between Rioom and R120m per annum.

Medical Scheme Fraud Detection

Problem: A major medical scheme administrator realized that they had a significant
problem in terms of fraud amongst their schemes. It was estimated that around 10% of
all contributions were lost due to fraudulent activity by service providers and members.

Results: Some data mining highlighted Rzom worth of “fraud/abuse” across the three
schemes. This was after the existing fraud detection has been “passed”. The 3 schemes
represent approximately 15% of the total members of this administrator. If the results
are extrapolated the outcomeis clearly much more significant.

# Cortex Logic

Making Machine Intelligence Work



cg T @ANAFRICANAIEVENT FOR AFRICAN NHOVATE SOLUTIONS DEEPLEARNING INDABA 2017

1 ARTIFICIAL IR = B E (1= (e]=" 10-15SEPTEMBER, JOHANNESBURG, SOUTH AFRICA
. o CONFERENCE Machine Intelligence Institute of Africa

Transform Africa through Machine Intelligence

26 &27 October 201 7
| nveg e Deep Learning Hackathon

TheO'RCUIT BRA NCREATORSQ ) e e . [ Coneclogc

Ngmrrr e 5 (-OIT(- \ LO&I( \ xg\ Deep I.eamin Hackathon

Machine lntchgence institute of Afnica

HOT
TOWARDS Al
-~ By 2 ) 'f AN




8. 3
e 0 A
- £ 2
o' o & 1
o 2. o m
© g={ ms a
g 7 &
o O
(q+) ..u.
@ =

Africa



e
=l 1
=R
s
=S
== =

As 300 attendees have
hailed from 23 African
countries, as well as other
countries across O

the world, this event was
one of the largest machine
learning teaching events
globally
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Data Science Nigeria

15T NATIONAL SUMMIT ON THE

BIG DATA ECONOMY:

DRIVING THE ECONOMY THROUGH DATA SCIENCE

Thursday, 12th October, 2017
Eko Hotel, Victoria Island, Lagos

v
PARTNERS .= =

Py N
L B¥ Microsoft @ Interswitch 7 proshare

2ND DATA SCIENCE NIGERIA BOOTCAMP,

12th - 15th October, 2017
Lekki Peninsula Resort, Ajah, Lagos

(A world-class, all-expense-paid, residential bootcamp with global experts in
Data Science/Machine learning and series of hackathon focussed on applying
data science on Nigerian-centric data to answer fundamental socio-economic questions.)

PLUS PRE-BOOTCAMP QUALIFICATION ACTIVITIES
3-month Microsoft Professional Certificate Track in Data Science for bootcamp qualification

3-levels Hackathon on Kaggle for skill development
Post-event mentoring for best 20 participants by Microsoft 4Afrika

PARTNERS

B Microsoft m (o) proShQr@ o)
& L o

e,
KEOUN.NG

Machine Intelligence Institute of Africa Hagof Analytics
Transform Africa through Machine inteiligence xlytics

Emeka Okoye
(CEO, Cymantiks)

For more Information on registration and participation
Please visit: www.datasciencenigeria.org
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GLOBAL SYMPOSIUM s &

ARTIFICIAL A
INTELLIGENCE & .} -*
INCLUSION 7

November 8-10, 2017

=

The Global Network of Internet and Society Research Centers (NoC) has organized the event which are co-hosted, on
behalf of the NoC, by the Institute for Technology and Society of Rio de Janeiro and the Berkman Klein Center for
Internet & Society at Harvard University, with support from the Ethics and Governance of Artificial Intelligence Fund. The
aim of the Symposium is to deepen participants's understanding of Artificial Intelligence inclusion challenges and

opportunities, to identify and discuss areas for research, education, or action, and inform and incubate new projects and
other collaborative efforts among participants.
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Taming the Data Deluge to Unravel
the Mysteries of the Universe

Melanie Johnston-Hollitt
School of Chemical & Physical Sciences, Victoria
University of Wellington & Peripety Scientific Ltd.
Wellington, New Zealand
Melanie@ PeripetySci.com

SKA IN AFRICA

Thousands of SKA antenna dishes will be built in South Africa

(in the Karoo, not far from the Northern Cape town of Carnarvon),
with outstations in other parts of South Africa,

as well as in eight African partner countries.

C-BASS

The C-Band All Sky Survey project (C-BASS)
is a project to map the sky in microwave
(short-wavelength radio) radiation.

HERA

The HERA [Hydrogen Epoch of Reionisation Array) radio telescope will
be instrumental in detecting the distinctive signature that would allow
astronomers to understand the formation and evolution of the very first
luminous sources: the first stars and galaxies in the Universe.

KAT-7

The seven-dish MeerKAT precursor array, KAT-7,

is the world’s first radio telescope array consisting of
composite antenna structures.




A Where will the SKA be? In Africa.
SKA Stations in Africa - Phase |l




Phased roll-out of the AVN

Fast-track of Namibia and Botswana to ensure readiness for SKA Phase 2

Phase 1: Ghana S A __ P Phase 3: Kenya

Phase 2: Zambia or -3 Phase 3: Madagascar
Madagascar - i or Zambia

Phase 2: Namibia e A 4 Phase 3: Mauritius

Phase 2: Botswana Phase 3: Mozambique



Modeling and Monitoring Crop Disease in Developing Countries

John A. Quinn Kevin Leyton-Brown Ernest Mwebaze
Department of Computer Science, Department of Computer Science, Department of Computer Science,
Makerere University, Uganda University of British Columbia, Canada Makerere University, Uganda

joguinn@cit.mak.ac.ug kevinlb@cs.ubc.ca emwebazefcit.mak.ac.ug

[:] Districts not surveyed

] 0% Incidence

I 1 - 10 % (Low incidence)
I 11 - 30 % (Moderate incidence)
I 20 - 100 % (High incidence)

Figure 4: Examples of healthy leaves (left) and those infected

with cassava mosaic disease (right). Figure 1: Incidence map of cassava brown streak disease in

Uganda, 2009 (NACCRI).



Artificial Intelligence: The new
technologies powering South African

business
October 6, 2017 = General, Southern Africa, Top Stories
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Artificial Intelligence: The new technologies powering South

African business.

Pinit

By next year, the number of
businesses around the world
using artificial intelligence (Al) in
some aspect of their operations
is expected to increase to 62
percent. Leading this trend are
the South African organisations
which are adopting smart
technologies to not only make
their procedures more efficient,
but to adapt to the changing

landscape of modern business.



Top 5 ways artificial intelligence can

support your business

September 28, 2017 « East Africa, General, Lists, North Africa, Southern Africa, Top Stones, West Africa
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5 ways artificial intelligence can support your business

employees ‘in charge'.

Pinit |

Artificial Intelligence (A.l.) has
for decades been the subject of
science fiction and fantasy
films. But we've come a long
way since ‘Skynet’. Only a few
months ago, Facebook
deactivated a chatbot project,
as the bots had developed their
own language to communicate
with each other, making them

redundant to the human

1) Facebook for Business

2) Intelligent Candidate
Matching for Recruitment

3) Chatbots

4) Cognitive Technology for
Asset Management

5) A.l. Writers



Here's how companies can benefit from

machine leaming

September 7, 2017 « Opinion, Top Stories
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Here's how companies can benefit from machine leaming.

Pinit

When a technology has its
breakthrough, can often only be
determined in hindsight. In the
case of artificial intelligence (Al)
and machine learning (ML), this
is different. ML is that part of Al
that describes rules and
recognizes patterns from large
amounts of data in order to
predict future data. Both

concepts are virtually

omnipresent and at the top of most buzzword rankings.

Progress through machine learning

Artificial intelligence helps to
satisfy the customer

If you can predict demand,
you can plan more efficiently

New division of labor

Machine learning in education,
medicine and development aid



Appendix I

Al in Africa - The Future



The Al Revolution could either

pull the “bottom billion” out of poverty and transform
dysfunctional institutions

or

entrench injustice and increase inequality

The outcome will depend on how we manage the coming changes




Africa warned of Artificial
intelligence impact on
economies

SUNDAY JULY 30 2017

v fG+rin&d &

In Summary

*Economists say governments needed to
create access to affordable IT infrastructure
for their youth, to prepare them for a
future where economies will be driven by
artificial intelligence.

*While many believe robots will mainly
affect demand for labour by the industrial
and service sectors, other professions like
accountancy, law and medicine will also be
heavily affected.

*According to Dr Donald Kaberuka recent
history suggests that it is not too late for
Africa to adapt to the future.




Market Size Opportunity
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$1-5B

$40-100B
by 2025

by 2025

Assume SOM of 50% of

Assume SAM of 2.5% of SAM for Africa & oth
TAM for Africa & other ) orAfrica ot er

Intelligence Revenues Forecast to Surge Past $47
Billionin 2020, According to New IDC Spending Guide

,“A . .
(O Tractica O Tractica

Artificial Intelligence Revenue by Region, World Markets: 2015-2024

We see a $100B market by 2025
$12,000

Overall Market Size $100B $40,000
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Artificial Intelligence Revenue, World Markets: 2016-2025
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Where is Africa?

= [DC Top Region Based on 5 Year CAGR (2015 - 2020)

Aradyre the Future

114.9%

56.2%
54.5%
50.1%
34.3%
® Japan @ Asia/Pacific (ex. Japan) @ Latin America USA
@ Western Europe Others

ource: |IDC Wardwids Semiannial Camnitive Artificial Intellinenca Suctame Snandinna Cuide

Chatbot Market Revenue
By Region, 2015 (US$ Mn)

2016 - 24 ata
CAGR 0f27.8%

B North America
B Asia Pacific
Europe
South America
[ Middle East and Africa

Source: TMR Analysis, November 2016

Artificial Intelligence Revenue by Region, World Markets: 2015-2024

O Tractica
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= North America
$10,000 = Western Europe
= Eastern Europe
__ $8,000 = Asia Pacific
é = Latin America
E $5,000 * Middle East
“ Africa
$4,000
$2,000

$- = — -
2015 2016 2017

2019 2020 2021 2022

2023 2024

Annual growth rates by 2035 of gross value added (a close approximation of
GDP), comparing baseline growth by 2035 to an artificial intelligence scenario
where Al has been absorbed into the economy.

4.6

41 3.9

26 25
21

UNITED  FINLAND  UNITED
STATES KINGDOM

Real gross value added (GVA) (%, growth)

3.6
3.2

17
1.6

. BASELINE . Al STEADY STATE
3.0 29
27 27 25
17 16 1.7 18
1.4
0.8 10
BELGIUM SPAIN ITALY

SWEDEN NETHERLANDS GERMANY AUSTRIA FRANCE JAPAN

Source: Accenture and Frontier Economics



Al Use Cases & Opportunity size

ARTIFICIAL INTELLIGENCE—USE CASES AND OPPORTUNITY SIZE (2025E)

SECTOR

Agriculture

Finance (U.S.)

Healthcare

Retail

Energy

OPPORTUNITY SIZE

$20 billion total
adaressable market

$34-43 billion annual
COSt Savings and new
revenye

$54 bllllon annual cost
savings

$54 billion annual cost
savings and $41 billion
annual new revenue

$140 billion cumulative
cost savings

USE CASES

Optimizing seed planting, fertization, irngation, spraying and
harvesting

Sorting fruits and vegetadbles to reduce labor costs
Igentifying sick kvestock based on changes in audio data

Identifying and executing trades in the Latency period before
consolidated data hits markets

Scrudbbing and packaging satelite images that can be used o

inform economic/market forecasts (e.g., images of oll inventory,

retall traffic)

Identifying creon risk and executing imt reduction/ciosures on
accounts that could go delinquent

Email monftoning for compliance

Reducing falled drug discovery

Improving care algorithms by connecting historically disparate
oata sels

Decreasing procedural costs

Enadbiing image-based product searches

Enhancing recommendation engine capablities by leveraging
1arge dMa sets on Sakes, inventory and customer preferences
Improving online search and customer support

Predicting product demand and oplimizing pricing

Streamiining project icentification and planning by fusing
geological and production data

Improving equipment relability and reducing redundancies
required at the wei site

Reducing maintenance-related downtime in downstream
ingustries

Source: Goidman Sochs. Profiles in innovation, Novermnber, 2016

Artificial Intelligence Revenue, Top 10 Use Cases, World Markets: 2025

Contract analysis

Object detection and classification -
avoidance, navigation

Object identification, detection,
classification, tracking from geospatial
images

Automated geophysical feature detection

Text query of images

Content distribution on social media

Predictive maintenance

Efficient, scalable processing of patient data

Static image recognition, classification, and

tagging

Algorithmic trading strategy performance
improvement

$- $500 $1,000 $1,500 $2,000 $2,500 $3,000
($ Millions)

(Source: Tractica)
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AFRICA'S RAPID URBANIZATION CAN BE A DRIVER OF INDUSTRIALIZATION




T’heNerve

AFDB PRESIDENT ADESINA COMMITS $250,000 WORLD FOOD PRIZE MONEY
TO SUPPORT YOUNG AFRICAN FARMERS



EMERGING Al TECHNOLOGIES

Computer Vision
Virtual
Audio Processing Agents

ISSOUTH AFRICA READY? Sense

Identity
Analytics

Congnitive
Robotics
Natural Language Processing

Knowledge representaion

Speech
Comprehend Analytics

Recommendation
Systems
Machine Learning Data
Visualisation
Expert Systems

Act

Accenture



. Most consumers and enterprise clients
will select products and services based
on a company'’s Al, instead of that
company’s traditional brand.

. Most interfaces will not have a screen
and will be integrated into daily tasks.

. An adaptive workforce
. Ecosystem power plays

. Al as the new Ul

In fact, most executives agree that Al will
revolutionise the way they gain information
from and interact with customers. In South
Africa, some 78% of South African
executives say they need to boost their
organisation’s competitiveness by
iInnovating through investments in Al
technologies, notably embedded Al
solutions and computer vision. But the
reality, though, is that only about a third of
these organisations are planning significant
Al investments over the next three years.



WHAT'S

HOLDING

SOUTH AFRICA BACK?

With the recent convergence of technologies, economies are entering
a new era in which Al has the potential to overcome the physical limitations
of capital and labor and open up new sources of value and growth.

Al can be seen as a new factor of production that can help address future labour shortages
and a chronic productivity deficit in South Africa.

To estimate the true potential of the impact that Al can make, we developed an economic
model built upon three main channels through which value is generated.



3 main channels through which value is generated

1.

Intelligent automation, which differs

from all previous forms of automa
tion in that Al machines can learn
and improve over time, rather than
degrade.

Augmenting existing labour and
capital, which means that people
can be far more productive when

supported by machines, and ma-
chines themselves can learn and

improve their own performance
without human supervision.
Innovation diffusion, which refers

to how innovation begets further in-

novation—for example, by stimulat-
ing new ideas and business models
among adjacent businesses and
industries in a spill-over effect.

ECONOMIC IMPACT OF AIINSOUTH AFRICA
Real Gross Value Add by 2035 (%, growth)

4.5

3.5

Economic Growth Forecast without Al

Economic Growth Forecast with Al



shift its thinking about Al and
strategically plan to create a vibrant
ecosystem where Al flourishes.

FORG‘NG A PATH TO AN South Africa needs to fundamentally

A first step in this direction for South

- A
WHAT M UST SOUTH Africais to c_re_ate a comprehensivg
AFRICA DO NOW? country’s sconomic development.

E.g., China has laid out clear targets for
Al development in phases, initially by

1. CREATE A VIBRANT ECOSYSTEM 2020 and going forward by 2030.
Universities
Startups 2. TURN Al INVESTMENT INTO AI-DRIVEN GROWTH

Large companies

Policymakers
3. PRACTICE RESPONSIBLE Al
Multi-stakeholder partnerships



2. TURN Al INVESTMENT
INTO AI-DRIVEN GROWTH

v

3. PRACTICE RESPONSIBLE Al

The most significant challenges
to the adoption of Al are no
different in South Africa than
anywhere else. They are about
preparing stakeholders
thoroughly for the major
intellectual, technological,
political, ethical and social
questions that will arise as Al
becomes more deeply
integrated into our lives.

THE ARTIFICIAL INTELLIGENT QUOTIENT (AlIQ)
FORINVENTION AND COLLABORATION

Less than 20 percent of analysed companies are strong on both — we call them
“collaborative inventors”

100

AIQ FOR INVENTION

14% OF COMPANIES

Uza Al to transform core business

17% OF COMPANIES

Usa Al to transform core business

Develop Al in-house, benetit from

- I Develop Al in-house, benefit from
owning Al-critical resources

awning Al-critical resources

Cinly collabborate to scurce talent Colleborata to shals rasoUnces

and to co-creata Al

56% OF COMPANIES

Do not fully see transformational or
incremental value of Al

13% OF COMPANIES

Use Al to drive incremental value
Bcross business

Collaborate to adopt Al solutions and

See limited benefits in owning | ite | : i 1
services, relatively small in-house inventions

Al-critical resources

Unable to cwn Al-critical resources or
limited benefits from their cwnership

Relatively small initiatives,
wiait and see approach

AlQ FOR COLLABORATION

100



A A

AND BUSI

NESS LEADERS

1. DESIGN

Take the lead. Attaining value from
Al demands recognition and action
from leadership. To create an Al
roadmap focussed on growing the
business, leaders need a sufficient
grasp on Al. This means Al must

be made tangible to the C-Suite.
They must spend time with real Al
machines, and vizit Al labs where
experts can be probed, ideas can

be tested and prototypes can be
developed.

Create an open Al culture.
Corporate culture must adapt to the
presence of its new Al employees.

It will demand trust, openness and
transparency. It must address not
only interactions but employees’
concerns over the impact of Al on
job security, wages and privacy.
Indeed, Al can be used to proactively
improve workplace culture.

Adopt a holistic Al approach.
Keeping abreast of technology can
expose business opportunities,

as does staying current with ever-
changing customer dynamics. By
reducing the distance between
business-unit leaders and IT,

businesses will be more able to
identify and pick lower-hanging
fruits. Introducing change
management will also reduce the
organisational emotional divide
between those that fear Al and those
that embrace it.

Leverage the Ecosystem.

Explore the Al platforms preferred
by customers and forge strategic
partnerships. Also consider the
value of sharing and enhancing
business intelligence through
collaboration with other companies
and organisations to target higher
value return.

Take the crowd into the cloud.
Cloud technologies have provided
an opportunity to scale rapidly with
lower computing costs and without
the confines of internal IT structures.
The next step in innovation will be
to combine the crowd-zourced data
in the cloud with Al capabilities to
create new and disruptive business
opportunities.



Reinvent HR into HAIR (Human and
Al resources). As Al becomes part
of the workforce, HR leadership will
play a much bigger role in business
strategy and innovation, as well

as accumulate a greater technical
understanding of Al technologies
and how these will shape the future
of work. The HR function will need
to incorporate Al technologies in all
aspects of its work, from hiring to
retirement.

Converge data for intelligence.

The true value of Al will not be found
in, say, an algorithm or a neural
network itzelf. Rather it will be

found in the way data intelligence
transforms the business. The
performance of Al will depend on
the quality and amount of data
available. It will also depend on the
ability to converge and make sense
of data from sources such as Internet
of Things (loT) sensors and social
networks. In addition to focusing

on data security. regulations and
governance, chief data officers must
construct an integrated, end-to-end
data supply chain to maximise the
value derived from enterprise data.
This will alzo increase the impact of,
and value derived from, Al.

Learn with machines.

Al will transform not only what
people learn, but also how they
learn. To fully exploit the potential of
Al, human and machine intelligence
must be tightly interwoven. With Al
taking over mundane and low-value-
added tasks. a skills gap will open
between young professionals and
older workers, favouring workers
with experience and placing
emphasis on human abilities such
as judgment, communication, and
creative thinking. which will all
complement Al technologies.

Take a step beyond automation.
With recent strides in Al,
companies need to take a step
beyond automation to harness the
intelligence of dynamic, self-learning
and self-governing machines.

Thizs means enabling Al-powered
machines to self-diagnose technical
failures, autonomously order
replacement parts and anticipate
maintenance nesds.

NEXT STEPS FOR POLICY

AND BUSINESS LEADERS

Measure your return on algorithms.
CFOs will need a new toolbox of
financial metrics to properly assess
the “Return on Al" Unlike traditional
assets that depreciate over time,

Al assets, with their self-learning
technologies, gain value as time
passes. But because of the learning
nature of Al, benefits will stem from
yet-to-be determined sources. This
complexity may deter Al investment
decisions, underlining the need for
new thinking and new terminoclogy
for capital expenditure and valuation
models.

Analyse and Audit — the
performance of Al against key
value-driven metrics, with respect to
algorithmic accountability, bias and
cybersecurity.



MCKINSEY GLOBAL INSTITUTE

ARTIFIGIAL
INTELLIGENGE
THE NEXT DIGITAL
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1. Artificial intelligence is getting
ready for business, but
are businesses ready for Al?

2. Artificial intelligence promises
to boost profits and
transform industries

3. Businesses, developers,
and governments need to act
now to realize Al’s full potential



The next digital frontier?

The current Al wave is poised to finally break through

Investment in Al is growing at a high rate, but adoption in 2017 remains low

2 00/ of Al-aware firms say
0 they are adopters
[l 3+ technologies

B 2 technologies
B 1 technology ,/'

L T

In 2016, companies invested

in artificial Intelligence

TECH GIANTS
0B 1o $308 A1% otims NG
say they are uncertain o
about the benefits of Al

External investment growth since 2013




How companies are adopting Al

Al adoption is greatest in sectors that are already
strong digital adopters

« High tech / telecom

High Al -
S . Mtunqlmfas_sambly
* Financial services
; » Retail
*» Media / entertainment
* CPG

= Education
» Health care
= Travel / tourism

(s Digital maturity s

Six characteristics

of early Al adopters %

r N i
.. Larger
Digitally mature = businesses

A J N\

f I L 4 l
Adopt Al in Adopt multiple
core activities technologies

. J \

F I B r l
Focus on growth C-level
over savings 1 support for Al

s J

Four areas across the value chain where Al can create value

. PROJECT: . . PRODUCE: . . PROMOTE: . . PROVIDE: .

G 5o QEEED v o CEEEED Tt soos QD Ervanced user
forecasting : and marketing experience
. ' . maintenance ' ' '
Five elements
of successful Al
transformations Use cases / Data Techniques Workflow Open culture
sources of value ecosystems and tools integration and organization




i clear-cut
ies bebween technologies are not
i i i although boundaries
Machine learning received the most investment,

&
External investment in Al-focused companies by technology category, 201
5 billion




Al adoption is cccurring faster in more digitized sectors and across the value chain

" Relatively high

Relatively low

Al Index
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Sectors leading in Al adoption today also intend to grow their investment the most

Future Al demand trajectory’
Awverage estimated % change in Al spending, next 3 years, weighted by fam size?
13
12| Leading sectors
Financial services & .

nr High tech and
10 - telecommunications

g =

8t ® Transportation and loegistics

ril® i

Travel and towrism ® I:. Autorm otive

8 # Professional services and assembly

5| Retzil ® Energy and resources @

4l Consumer packaged goods ® ® Media and entertainment

® Education

3 -

1 -

1k #® Construction

Falling behind
D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 2 4 Li] 8 10 12 14 16 18 20 22 24 23 23 30 32

Current Al adoption
% of firms adopting one or more Al technology at scale
or n a core part of their business, weighted by sizE?



While few occupations are fully automatable, 60 percent of all cccupations have at least 30 percent technically

automatable activities

Automation potential based on demonstrated technology of occupation titles in the United States {cumulative)’

Example cccupations

Sewing machine operators,

graders and sorters of
agricultural products

Stock derks, ravel agents,
watch reparers

Chemical technicians,
nursing assistants,
Web developers

Fashion designers, chief
executives, statisticians

Technical astomation potential (%)

Share of roles (%)
100%: = B20 roles

1l][||1 <hH% of occupations consist of
activities that are 100% automatable

=00 B
=B0 18
=70 28
=60 K=
n about 60% of
=50 42 ooccupations, at least 30°%

af actwities are automatable
=4[ A l
o [ -

=20 73

=10 a1



ARTIFICIAL INTELLIGENCE
AND LIFE IN 2030

The overarching purpose of the
One Hundred Year Study’s
periodic expert review is to
provide a collected and connected
set of reflections about Al and its
influences as the field advances.

ONE HUNDRED YEAR STUDY ON ARTIFICIAL INTELLIGENCE | REPORT OF THE 2015 STUDY PANEL | SEPTEMBER 2016

PREFACE

The One Hundred Year Study on
Artificial Intelligence, launched

in the fall of 2014, 15 a long-

term investigation of the field of
Artificial Intelligence (Al) and

its influences on people, their
communities, and society. It
considers the science, engineening,
and deployment of Al-enabled
computing systems. As its core
activity, the Standing Committee
that oversees the One Hundred
Year Study forms a Study Panel
cvery five years to assess the
current state of Al The Study




Al and Life in the Future

SOME THOUGHTS

Many have already grown accustomed to
touching and talking to their smart
phones. People’s future relationships with
machines will become ever more nuanced,
fluid, and personalized.

Society is now at a crucial juncture in determining
how to deploy Al-based technologies in ways that

The field of Al is shifting toward
building intelligent systems that
can collaborate effectively with
people, including creative ways
to develop interactive and
scalable ways for people to
teach robots.

promote rather than hinder democratic values such as

freedom, equality, and transparency.

Longer term, Al may be thought of as a radically
different mechanism for wealth creation in which
everyone should be entitled to a portion of the world’s
Al-produced treasures.

Misunderstandings about what Al is
and is not could fuel opposition to
technologies with the potential to
benefit everyone. Poorly informed
regulation that stifles innovation
would be a tragic mistake.



Al and Life in the Future

SOME THOUGHTS

Intelligence lies on a multi-dimensional
spectrum. According to this view, the
difference between an arithmetic calculator and
a human brain is not one of kind, but of scale,
speed, degree of autonomy, and generality.

Human intelligence has no match in the biological
and artificial worlds for sheer versatility, with the
abilities “to reason, achieve goals, understand
and generate language... create art and music,
and even write histories.”

Al technologies already pervade our lives.

As they become a central force in society, Natural Language Processing is a very active area of
the field is shifting from simply building machine perception. Research is now shifting
systems that are intelligent to building towards developing systems that are able to interact
Intelligent systems that are human-aware with people through dialog, not just react to stylized
and trustworthy. requests.

A growing body of research is devoted to the idea that
a wide array of devices can be interconnected to
collect and share their sensory information. Such
devices can include appliances, vehicles, buildings,
cameras, and other things.



Al and Life in the Future

EDUCATION

Though quality education will always require active
engagement by human teachers, Al promises to
enhance education at all levels, especially by
providing personalization at scale.

It can be argued that Al is the secret sauce that has
enabled instructors, particularly in higher education,
to multiply the size of their classrooms by a few
orders of magnitude—class sizes of a few tens of
thousands are not uncommon.

The current absence of sophisticated use of Al
technologies in schools, colleges, and universities
may be explained by the lack of financial resources as
well as the lack of data establishing the technologies’
effectiveness.

While formal education will not disappear, MOOCs and
other forms of online education will become part of
learning at all levels, from K-12 through university, in a
blended classroom experience.

LOW-RESOURCE COMMUNITIES

With targeted incentives and funding
priorities, Al technologies could help address
the needs of low-resource communities.
Budding efforts are promising.

PUBLIC SAFETY AND SECURITY

One of the more successful uses of Al
analytics is in detecting white collar crime,
such as credit card fraud. Cybersecurity
(including spam) is a widely shared concern,
and machine learning is making an impact.

Predictive policing tools raise the specter of
iInnocent people being unjustifiably targeted.
But well-deployed Al prediction tools have the
potential to actually remove or reduce human
bias.



Al and Life in the Future

EMPLOYMENT AND WORKPLACE

Al will likely replace tasks rather than jobs in the near
term, and will also create new kinds of jobs. But the
new jobs that will emerge are harder to imagine in
advance than the existing jobs that will likely be lost.

As labor becomes a less important factor in
production as compared to owning intellectual
capital, a majority of citizens may find the value of
their labor insufficient to pay for a socially acceptable
standard of living.

ENTERTAINMENT

Al will increasingly enable
entertainment that is more interactive,
personalized, and engaging. Research
should be directed toward
understanding how to leverage these
attributes for individuals’ and society’s
benefit.

More sophisticated tools and apps will
become available to make it even
easier to produce high-quality content,
for example, to compose music or to
choreograph dance using an avatar.



Impact on People

* The 4th Industrial Revolution will change not only what we do but also who we are.

It will affect our identity and all the issues associated with it:
our sense of , our notions of ownership, our consumption patterns, the time we devote to
work and leisure, and how we develop our careers, cultivate our skills, meet people, and

. Itis already changing our health and leading to a “quantified” self, and sooner
than we think it may lead to human augmentation.
The list is endless because it is bound only by our imagination.

* Question: Could the inexorable integration of technology in our lives diminish some of our
quintessential human capacities?

E.g., such as compassion and cooperation.
Our relationship with our smartphones is a case in point.
Constant connection may deprive us of one of life’s most important assets:

the time to pause, reflect, and engage in meaningful conversation.




Impact on People

* One of the greatest individual challenges posed by new information
technologies is privacy. We instinctively understand why it is so essential, yet
the tracking and sharing of information about us is a crucial part of the new
connectivity.

» Debates about fundamental issues such as the impact on our inner lives of the loss of
control over our data will only intensify in the years ahead.

* Similarly, the revolutions occurring in biotechnology and Al, which are
redefining what it means to be human by pushing back the current
thresholds of life span, health, cognition, and , will compel us to
redefine our moral and ethical boundaries.




Shaping the future

* Neither technology nor the disruption that comes with it is an exogenous force
over which humans have no control. All of us are responsible for guiding its
evolution, in the decisions we make on a daily basis as citizens, consumers, and
investors. We should thus grasp the opportunity and power we have to shape
the Fourth Industrial Revolution and direct it toward a future that reflects
our common objectives and values.

* To do this, however, we must develop a comprehensive and globally shared
view of how technology is affecting our lives and reshaping our economic, social,
cultural, and human environments. There has never been a time of greater
promise, or one of greater potential peril. Today’s decision-makers, however,
are too often trapped in traditional, linear thinking, or too absorbed by the
multiple crises demanding their attention, to think strategically about the
forces of disruption and innovation shaping our future.




Shaping the future

* |t all comes down to people and values. We need to shape a future that works
for all of us by putting people first and empowering them.

* In its most pessimistic, dehumanized form, the Fourth Industrial Revolution
may indeed have the potential to “robotize” humanity and thus to deprive us
of our heart and soul.

* But as a complement to the best parts of human nature—creativity,
empathy, stewardship— it can also lift humanity into a new collective and
moral consciousness based on a shared sense of destiny. It is incumbent on
us all to make sure the latter prevails.




