17th Annual Engineering Day Conference
03-09-2020

“Digital Transformation of Africa: A Disruptive
New World Order in Africa’s Favour”.
Eng. Martin Manuhwa, FZwIE
president@faeo.org, mmanuhwa1@yahoo.com
President :- Federation of African Engineering Organisations (FAEO).
World Federation of Engineering Organisations (WFEO) :- Capacity Building Committee (Chair).
Past President :- Southern African Federation of Engineering Organisations (SAFEO).
Past Chairman :- Engineering Council of Zimbabwe (ECZ).
Past President :- Zimbabwe Institution of Engineering (ZIE)

Agenda

2

1

Introduction,
- Context &
Background

About FAEO,
SDGs,
Engineering
2063 Vision
and Plan

3

The Industry 4.0
Revolution –
Concepts &
Implications for
Africa

4

The Digital
Transformation
Pillars and Process

5

Recommendations
of Strategies for
the Future Africa
Digital Presence

6

Conclusion What are the
Outcomes and
takeaways for
Africa?

Engineering for Sustainable Development
FAEO Presentation to Achieve the Africa we want

|2

2

Introductory remarks
I shall Speak on:
Pressing issues and challenges facing Engineering in Africa
Role of engineering and technology in development especially IR4.0 and Construction
4.0 to achieve the sustainable development goals (SDGs)
• Past experience, success achieved and lessons learnt
• What can we do, what do we need to do?
With reference to the findings of the UNESCO Engineering Report I•
•

“Engineering: Issues, Challenges and Opportunities for Development”
First ever international report on engineering …
first to link engineering to development issues and challenges
to put engineering on the development agenda
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Africa Agenda 2063

• Human Capital Development, Engineering Institutional Capacity Building and
International Cooperation Development is key for the prosperity and capacity building
if we are to meet the targets of the SDGs.
• Engineering and other interventions are answers and enablers to deliver our FAEO
Vision 2063 which is inspired by the AU AGENDA 2063 and the UN Agenda 2030 on
SDGs for people, planet and prosperity and the Strategies contained in the AU
Continental Education Strategy for Africa (CESA) 16-25/ Science, Technology &
Innovation Strategy for Africa (STISA) 2024.
• There is need for an Engineering Capacity Building Initiative for Africa by FAEO and
other partners, this may be operationalized through the AU Department of Human
Resources, Science and Technology Agreement of Co-operation which FAEO signed in
2017 that calls for an Action and Results oriented mindset in our operations in Africa.
• FAEO calls for the ethical practice of engineering by infusing competences that
promote professionalism and zero tolerance to corruption and high levels of integrity.
FAEO Presentation
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About FAEO
• At a General Assembly of 8th May 2012 in Nairobi, Kenya, it was unanimously agreed to merge the former Federation of African
Organizations of Engineers (FAOE) and the Africa Engineering Forum (AEF) formed in 1972 and 2001 respectively, and establish a central
united home for African Engineering Organisations under the name Federation of African Engineering Organisations (FAEO). FAEO
represents the African Engineering Agenda at the World Federation of Engineering Organisations (WFEO), The African Union (AU) and any
other International Organisations.
• The FAEO constitution was unanimously accepted and adopted. The FAEO Constitution recognises five regional groups to work under
FAEO. The five regional groups are in alphabetical order are:
• Central African Federation of Engineering Organisations (CAFEO);
• Eastern African Federation of Engineering Organisations (EAFEO);
• North African Federation of Engineering Organisations (NAFEO);
• Southern African Federation of Engineering Organisations (SAFEO) – This involved only changing the name from AEF to SAFEO,
aligning to the FAEO Constitution and making minor adjustments to the protocol, secretariat and operations of the former AEF; and.
• West African Federation of Engineering Organisations (WAFEO).
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FAEO VISION
“To be the leading engineering professional body offering sustainable development
solutions for the benefit of humankind in Africa and beyond .”

Our Motto

“To Achieve the AU Agenda 2063 through Engineering for Sustainable
Development to Create the Africa we want.”

Our Mission
> To Serve humanity through the use of best practiced technology.
> To represent the African engineering profession.
Engineering for Sustainable Development to Achieve the Africa we want

FAEO Engineering 2063 Plan – The basis
•

Engineering a better Africa requires a new paradigm that focuses on building capacity, inspiring the
youth through diversity and inclusion to join the profession and rallying stakeholders to create
strategies to achieve sustainable development goals.

•

FAEO through its Agreement with the Africa Union (AU) Commission Department of Human
Resources, Science and Technology envisions the implementation of Engineering Solutions in the AU
Science, Technology & Innovation Strategy for Africa (STISA2024) to create the AFRICA that we want.

•

FAEO Engineering 2063 Plan intends to develop engineering capacity for a sustainable Africa through
partnerships with educators, government, industry and professional engineering institutions.

•

a strategic initiative to address the gap in engineering capacity and the quality of engineering
professionals.

•

recognises that engineering is essential for achieving all the UN Sustainable Development Goals.

•

FAEO will lead and co-ordinate the Plan with its partners and stakeholders.
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FAEO Engineering 2063 Plan – Pillars for Action the 8i’s
1.

Inspire and Encourage young people and women – To consider engineering as a career of
choice.

2.

Innovate Graduate Outcomes - Agree with educators, government, industry and review them
regularly to catch up with shifting trends (especially I.R. 4.0 and intercultural competences).

3.

Infuse Global standards and trends to create the Africa we want - for engineering education
and practice via a relevant continuous professional development.

4.

i.

Establish an African platform for engineering standards which are aligned to the
International Engineering Alliance (IEA) – Education and professional development,
under auspices of Professional Engineering Institutions, FAEO, WFEO, AU and UNESCO.

ii.

Create Partnerships and stakeholder engagements – with international standard setting
organisations for a consistent international framework for co—operation.

iii.

Support – development of national engineering education systems to comply with
agreed standards.

Instil a Capacity Building mindset – for accreditation of engineering education and
accreditation bodies and professional engineering institutions (PEIs).
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FAEO Engineering 2063 Plan – Pillars for Action, the 8i’s
5. Initiate and develop professional development pathways and harmonised CPD
recognition frameworks – so graduates meet employer needs.
6. international and national registration of engineering professionals – for
recognition of qualifications and experienced of practising engineers.
7. Interactions with international development agencies as well as liaison with
national governments and PEIs – to establish consistent regulation policies for
engineering practitioners throughout Africa.
8. Insisting on periodic progress reporting, continuous reviews and quality
assurance systems - to WFEO, IEA, AU, UNESCO and other international
organisations.
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UN Sustainable Development
Goals
•

Poverty eradication

•

Good Health and Well Being

•

Quality Education

•

Clean Water and Sanitation

•

Decent Work and Economic Growth

•

Affordable and clean energy

•

Industry, Innovation and Infrastructure

There is a strong relationship to Technology
Development and hence the need for Engineering
and Technology based solutions
FAEO Presentation
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Engineering is essential to achieve the UN SDGs

Source: Image from International Science Council
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From the Horse’s mouth: Message of Congratulations during
the GEC2018 from UN Secretary General: Antonio Gutteres

“The United Nations will continue to count on your engagement and
support as we strive to achieve the 17 Sustainable Development Goals –
the world’s blueprint for building a future of peace and prosperity for all on
a healthy planet. Every one of the Goals requires solutions rooted in
science, technology and engineering.
I am therefore pleased that the focus of this Global Engineering Congress
is to advance the goals relating to water, energy, infrastructure and cities.”
Message for the Opening of the Global Engineering Congress, 22 October
2018 from the United Nations Secretary General Mr. Antonio Gutterres
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FAEO Focus on the UN Sustainable Development Goals
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Pressing issues and challenges facing the world
(AFRICA in the receiving end)
39% world population do not have safe water – 2.6 billion people
35% do not have improved sanitation - 2.3 billion people
24% do not have electricity – 1.6 billion people
20% live in poverty (<1$/day, 70% women) – 1.3 billion people
15% lack adequate housing/live in slums – over 1.0 billion people
15% lack any ICT connection – over 1.0 billion people
13% go hungry every day - 852 million people
Life expectancy - poor countries: 52 years; rich countries: 78 years
These are engineering problems with engineering solutions!
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Introduction: The World at Night!
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The world of knowledge and poverty:
Map re-sized according to variable:
IP royalties (knowledge)
Poverty (<$1/day)

www.worldmapper.org
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A new map of the world - Jeffrey Sachs
Technology innovators, adopters, excluded

Jeff Sachs, Economist 22/6/2000
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Engineering, technology and development
Engineering and technology are vital in addressing human, social
and economic development (eg Stone, Iron, Information Ages, I.R 4.0)
BUT
millions of people continue to live in poverty,
despite various initiatives and actives on science and technology
for development over the last 50 years (mentioned below)
Why is this? Why have these activities often achieved mixed
results, and sometimes failed (limited success)?
Due to a mixture of general factors and specific factors relating to
engineering and technology (external and internal factors)
and the strategic responses
9

The AU Agenda 2063 & STISA2024
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The Role of Engineering in STISA

Engineering for Sustainable Development
to Achieve the Africa we want
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The Context
“We

shall accumulate machinery and establish steel works, iron
foundries and factories; we shall link the various states of our
Continent with communications; we shall astound the world with
our hydroelectric power; we shall drain marshes and swamps, clear
infested areas, feed the undernourished, and rid our people of
parasites and disease. It is within the possibility of science and
technology “ENGINEERING” to make even the Sahara bloom into a
vast field with verdant vegetation for agricultural and industrial
developments”.

President Kwame Nkrumah,
first speech at the foundation summit of
the Organization of African Unity,
Addis Ababa, 24 May 1963
FAEO Presentation
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Motivation of Paradigm for Disruptive Technologies
IR 4.0 is the main motivation leading to the paradigm shift in
the way manage HEIs

4 megatrends which will have far-reaching impact on HEIs
FAEO Presentation
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Degree of Complexity

From Industry 1.0 to Industry 4.0: Towards the 4th Industrial Revolution

First Mechanical
Loom
1784

1. Industrial Revolution
mechanical production
facilities powered by water and
steam
End of
18th
Century

Industry 1.0
t

FAEO Presentation
Engineering for Sustainable Development
to Achieve the Africa we want

23

First Mechanical
Loom
1784

2. Industrial Revolution
mass production
based on the division
of labor powered by
electrical energy

1. Industrial Revolution
mechanical production
facilities powered by water and
steam
End of
18th
Century

Degree of Complexity

From Industry 1.0 to Industry 4.0: Towards the 4th Industrial
Revolution

Industry 2.0

Industry 1.0
Start of
20th
Century

t
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3. Industrial Revolution
electronics and IT and heavy- duty
industrial robots for a further
automization
of production

First Mechanical
Loom
1784

Industry 3.0

2. Industrial Revolution
mass production
based on the division
of labour powered by
electrical energy

Industry 2.0

1. Industrial Revolution
mechanical production
facilities powered by water and
steam
End of
18th
Century

Degree of Complexity

From Industry 1.0 to Industry 4.0: Towards the 4th Industrial Revolution

Industry 1.0
Start of
20th
Century

Start of
70s

t
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From Industry 1.0 to Industry 4.0: Towards the 4th Industrial Revolution

4. Industrial Revolution based on
Cyber-Physical Production Systems

3. Industrial Revolution
electronics and IT and heavy- duty
industrial robots for a further
automization
of production
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2. Industrial Revolution
mass production
based on the division
of labor powered by
electrical energy
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1. Industrial Revolution
mechanical production
facilities powered by water and
steam
End of
18th
Century

Degree of Complexity
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Industry 4.0 – Where Are We?

3
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The Industry 4.0 Transformation

FAEO Presentation

28

FAEO Presentation

29

The Industry 4.0 Environment
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9 Technology Pillars – Industry 4.0
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From Industry 1.0 to Industry 4.0: Towards the 4th Industrial Revolution

Source: PWC, 2017
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Industry 4.0: Why we need it?

Cost

Complexity

§ Eliminate waste & losses
§ Eliminate hidden cost
§ Cost reduction

§ Sub-Nano technology
§ Cyber Physical System
§ Exponential technologies

§ Personalize
§ Fast, Cheap, Quality
§ Total Customer Satisfaction

§ Digitalization
§ Increase competitiveness
§ Globalization

Customer

Competition
FAEO Presentation
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Industry 4.0: Framework
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GOVERNMENT

Industry 4.0: Key Challenges
o
Attitude

Skill

Expertise

Knowledge

o
o
o
o

EDUCATION & TRAINING

o
o

INDUSTRY

New emerging technologies (Augmented reality, Cyber Security, IoT, Big
Data Analytics, etc.)
Multi discipline role and responsibilities to support the new revolution.
Lack on local expertise to create and provide new training program.
Develop ‘I LOVE TECHNOLOGY’ attitude and mind-set.
Lack on local content for system hardware and software.

POLICIES

o
o
o
o

FRAGMENTED LAYOUT

Policy on Industry 4.0 related research and development, security of
integrated system, legal framework conditions, work, training and further
education.
New Industry 4.0 technology and skill transfer from overseas as part of
pioneer status application. Localize hardware assembly.
High level nationwide Industry 4.0 framework and review panel/board.
Digitalization in manufacturing technologies will require new incentive.
Merging the old and new system, techniques, machinery, protocols with
complex protocols will be complicated.
Traditional IT infrastructure merging with new IIoT system integration will
require massive reorg and reskill of the workforce.
FAEO Presentation
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Industry 4.0: Key Challenges
o
o

INDUSTRY

o
DATA SECURITY & PRIVACY

o
o

Data ransom at the rise of the focus by hackers and system
attackers.
Manufacturing sector are more vulnerable to attack with
interconnectivity through cyber physical system.
Require more white hacker to develop full proof security system as
attacker continue to look for loop hole.
More data scientist needed means more statistician with operational
background.
More complex bid data analytics from industrial data source. Not
typical consumer based data anymore and transforming into well
structured data format.

BIG DATA

o
o

CORPORATE
(CULTURE, FINANCIAL, STRUCTURE)

Industry 4.0 is about transforming the organization into new culture and
promote technology as the way to move forward. Top management must
endorse on it first before the rest follow.
Need more systematic master framework to ease the deployment plan.

FAEO Presentation
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The Implications of Technology: “Fourth Industrial Revolution” in
Infrastructure Development especially on the fight against
Corruption.

• The advent of technology especially advances in ICTs,
artificial intelligence (AI), machine learning and the
Internet of things (IoT) should make anti-corruption a lot
easier as they bring new means of interconnectedness
and unprecedented surveillance.
• The Fourth Industrial Revolution, or Industry 4.0 is an
opportunity for the world to use enhanced big data
mining, deep machine learning and other techniques to
ensure a total zero tolerance to corruption on the digital
zone.
• With technologies like block chain, IoT and digital
identification crime, corruption and modern day slavery
will be easy to detect.
• The only thing is to ensure that the criminals are not
ahead of the pack.
FAEO Presentation
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Industry 4.0: Key Driver [ Skill, Policy, Culture]

INDUSTRY
4.0

INDUSTRIES
(NEW CORPORATE
CULTURE)

GOVERNMENT

TECHNICAL
DEVELOPMENT
INSTITUTION

Skill
o Reskill / Upskill / New skill
o Syllabus & Curriculum revision
HIGHER
§ Policy
LEARNING
INSTITUTION
o Incentive, Data security
o Foreign labour, Digitalisation, ICT
infrastructure
§ Culture
o New paradigm shift in corporate culture
FAEO Presentation
o Change process
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Industry 4.0: Workforce Transformation (Africa)

INDUSTRIES

GRADUATES
FAEO Presentation

TERTIARY
(TVET)
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Industry 4.0: Workforce Transformation (Africa)

CURRENT
High Skilled Technical (Engineer)

Mid Skilled
(Technician)

Low Skilled
(Operator)

INDUSTRY 4.0
High Skilled Innovator (Engineer)

Local

Local (Existing)

Foreign

Local (Upgrade)

Local

Robotics

Foreign

Automation

Mid Skilled
(Specialist)

Low Skilled
(Operator)

§ Industry 4.0 will eliminate our dependency on Foreign labour workforce
FAEO Presentation
§ Industry 4.0 will provide platform
for job upgrade on existing local workforce
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Robust sensor
modules
Autonomous
Navigation

Hybrids

Unmanned

Long-term
deployment

(Supervisory & Full
autonomy)

(Semi & Full autonomy)

Swarm Intelligence
(SI)

Supervisory
(Less autonomy)

Artificial Intelligence
(AI)
Smart power
generation &
management

Evolution of Robotics
Platforms
FAEO Presentation
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From Industry 1.0 to Industry 4.0: Towards the 4th Industrial Revolution
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Recommendations for 4th Industrial Revolution Action and Adoption in the Context of
Confluence of industry forces and digital disruption

Digital disruption has led to the evolution of these key business patterns …

B. Customer
Experience

A. Business Model

§
§

§
§

§

Developing new ways of
realizing and monetizing
value
Managing value, finance and
risk

§

Product at a service –
solution selling
Demand / Supply
disintermediation – the rise
of platforms
New / augmented revenue
streams

§

Creating differentiating
experience for customers,
employees and others

C. Actionable
Insights
§

§

§

Unified experience across
channels
Re-defining interactions with
AI and cognitive

§
§

D. Responsive
Operations

Leveraging advanced
analytics to create deep and
advanced competitive
differentiation
Management decision aid
systems

§

Expert and learning systems
Advanced analytics use
cases

§

§

§
§

Developing new ways of
realizing and monetizing value
Managing value, finance and
risk

Smarter resource and
optimization
Eco-system enablement –
remove frictions of transactions
Process automation – Redeploying resources for
strategic work

… however, less than 30% succeed in their end objectives ##
43

## - McKinsey& Company - Unlocking success in digital Transformations, Oct 2018

Industry 4.0: Strategies to mitigate the risks of failure
Six strategies to navigate the risks of failure with disruptive technologies that are transforming and redefining
organizations and how they engage

1

Clarity of purpose

2

5
6
44

Not all platforms are born equal

3

The Conflict – Engineering excellence Vs Digital impatience

4

Curate data that “thinks” and “acts”
Priming your digital immune system

Future ready organization – Confluence of man and machine

1. Clarity of purpose

•

Operational

Strategic

While the allure of disruptive technologies like artificial intelligence or augmented reality cannot be denied,
organizations need to carefully evaluate those technologies in their business context

§These may be purely driven by market /
competitive actions and are required to
stay competitive or maintain the
competitive edge
§Invariably they impact the external
customer / consumer experience

§Revenues - A rigorous study to be
undertaken to determine the revenue
impact
§New revenue streams would require new
business models and eco-system changes
and have longer gestation period

§Initiatives with no significant financial
impact (direct or indirect) and of no
strategic significance need to be deprioritised

§Cost & Efficiency - Need to clearly
identify the cost & efficiency levers
impacted and the feasibility of change

Non Financial
45

Financial

2. Not all platforms are born equal

•

We identify three roles that lend themselves to unique differentiation on platforms

1.

2.

3.

Experience
provider

Technology
provider

Asset
provider

Creating and orchestrating
the end-consumer or
customer or experience
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Providing technological capabilities
along with eco-system orchestration that
cannot be sourced affordably elsewhere

Furnishing the assets needed
to physically realize the
promise of the digital world

3. The Conflict – Engineering excellence Vs Digital impatience

•

In the Digital era, success is about leading with experience, being agile and blending within the ecosystem
Design Led
Generate ideas from the business
and from outside

47

Agile with Speed Scale
Delivered
Advance ideas to business concepts

Eco System
Building a data rich ecosystem based
on the trust and transparency

4. Curate data that “thinks” and “acts”

•

The ability to cultivate and curate interconnected data, synchronize it dynamically, learn from data in the
moment, and automate operations will become ever more prized
illustration
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Product performance modeling - Model and explain
impact of design and merchandising factors on sales
metrics

5. Priming your digital immune system

•

Companies are increasingly concerned about a loss of reputation in the future – surpassing operational
disruption

Almost everything
is important, but
network and data
protection coupled
with speed are the
weakest areas for
most
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6. Future ready organization – Confluence of man and machine

•

This disruption is impacting global skills in three ways - Demand for and types of skills required by industry are
changing, availability of skills in labour markets is uncertain and quality of skills is being challenged
?

illustration

?

?

Curiosity

Keen business
acumen

Visionary and
storytelling skills
Scientific
thinking

Differentiating a great data
scientist from a good one

The successful

Advanced
software
knowledge
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data scientist has five key
traits

Deep analytics knowledge

21st Century data
management skills

Visualization

Communication

Let’s prepare for and ride the new wave of the 4th
Industrial Revolution responsibly for development
of Africa
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From Industry 1.0 to Industry 4.0: Towards the 4th Industrial Revolution
Some Tipping Points of Technological Shifts expected to occur by 2025
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Cognitive
AI & &
Analytics

In Conclusion: Africa
should stake in the
claim in
the dynamic digital
space and surf the
digital wave!

Cloud

New
Expertise

Mobile

Restless
Talent

New Business
Models

New
Focus
Emerging
Technologies

Blockchain
Orchestrated
Ecosystems

Internet
of Things

Responsive
Operations

Experience

New Ways
to Work

Security
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Market
Activation

Actionable
Insight

Social
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African Proverb

If you want to go FAST
Go Alone,
If you want to go FAR,
Go Together
FAEO Presentation
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