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OVERVIEW

The single biggest challenge to ownership
of Africa’s development agenda and man-
agement of its key development programs
is grounded in the issue of critical technical
skill (CTS) in Africa. To achieve the vision
of Agenda 2063, as well as Africa’s ideology
and existential imperative to fulfill its destiny
as a great continent of the future, it must own,
use, and have faith in its own CTS profes-
sionals, trained and working to a world-class
standard.

While the accuracy of CTS gaps and projec-
tions can always be improved, it is important
to underscore at this early stage of Agenda
2063 the size of CTS shortages that Africa
will face. This magnitude indicates that ur-
gent programs of “massified” education and
investments in training must be promoted at
all levels—national, regional, and continental.

A new tripartite planning dialogue for
reinventing education is vital, among govern-
ment, the private sector, and academia. Youth
and women should always be involved, too,
as they constitute critical capacity pillars for
achieving the vision of Agenda 2063.

Considering the huge importance of capac-
ity dimensions for Agenda 2063, it might
be helpful to incorporate within the African
Union (AU) system the continued partner-
ship support of the African Capacity Building
Foundation (ACBF) on issues of capacity
imperatives and robust African skills devel-
opment for Agenda 2063. Institutionalizing
ACBF’s operational capacity support, work-
ing in collaboration with the New Partnership
for Africa’s Development (NEPAD) Planning
and Coordinating Agency, the United Nations

Economic Commission for Africa (UNECA),
and the African Development Bank (AfDB),
would help raise attention to capacity di-
mensions of “The Africa We Want” strategic
vision.

Key messages

1. A severe critical technical skills
emergency is gripping Africa

Africa is seriously short of the CTS and pro-
fessionals to help accelerate achieving the
key initiatives of the First 10-Year Implemen-
tation Plan of Agenda 2063.

2. Africa’s critical technical skills
development agenda has not been pushed
forward for more than two decades

There is very little evidence of purposeful
inclusion and prioritization (with robust fi-
nancial allocations) in national development
plans of critical technical skills development.

3. Reliance on expatriate critical
technical skill professionals in executing
Africa’s industrial and technological
projects is worrisome

Programs for importing and using non-African
expatriate CTS professionals are still wide-
spread in major construction, engineering, and
other sophisticated initiatives. They are gener-
ally unquestioningly accepted under the guise
of foreign direct investment or external aid. A
fast switch from this approach requires delib-
erate emphasis and investments to expand the
stock of African expertise in CTS.



4. Capacity retention and utilization
policy packages, at national and regional
levels, are hard to find

Even when skills development initiatives are
in place, it is important to craft capacity re-
tention and utilization policies. Strategically,
they should go beyond standard human re-
source management work.

5.Technical and vocational education
and training holds promise for
addressing a large part of the youth
unemployment challenge

A huge increase in technical and vocational
education and training (TVET) initiatives is
crucial for maximizing gains from the youth
bulge and the youth dividend. Youth and
women constitute central capacity pillars for
achieving the key initiatives of the Plan and
Agenda 2063. New approaches should be
developed to overcome the usual challenges
of TVET (supply and demand, rates of return,
harmonized private and public sector roles,
and so on).

6. The skills and capacity dimensions of
the African diaspora have so far been
unintentionally treated as “black box”
information

A skills assessment of the diaspora should be
undertaken, as this will better inform how to
manage and use its members, including the
remittances that Africa receives from its di-
aspora. (Some estimates suggest $40 billion
comes from the US diaspora alone.)

7. African universities must share the
blame for Africa’s critical technical skill
shortages

African universities must shoulder some
of the blame for not meeting the workforce
needs of the continent, with their focus on

AFRICAN CRITICAL TECHNICAL SKILLS: KEY CAPACITY DIMENSIONS NEEDED FOR THE FIRST 10 YEARS OF AGENDA 2063

non-CTS courses. They also need to refocus
on indigenous knowledge systems, Africaniz-
ing their approach.

8. Business and economic operators at all
levels on the continent should lead a new
skills development agenda

The fundamental issue in skills development
is how best to balance the supply of skills with
labor market demand. If the demand is unsat-
isfied, skill bottlenecks impede growth and
development; if the supply is not absorbed, un-
employment and waste of resources ensue. The
issue of who should provide and pay for skills
development continues to occupy policy mak-
ers. Thus basic questions for Agenda 2063 are:

« Should it be a government’s responsibil-
ity to finance skills development from
public revenue and provide it in govern-
ment-sponsored institutes?

e Should those who capture the benefits
—employers and trainees—pay for the
training and should provision be left to the
market and non-government providers?

» Should all training be turned over to em-
ployers or private sector providers, given
the private benefits obtained?

The Capacity Team proposes that business and
economic operators at all levels on the conti-
nent take the lead role. In some sectors, they
should collaborate and provide skills training
by setting up academic and training centers.
Additionally, national governments and the
private sector should form public—private
partnerships to produce CTS, exemplified by
the Sector Education and Training Authority
in South Africa. Replicated in other African
countries, such an approach could help to en-
sure CTS as well as vocational skills needed
by Agenda 2063’s flagship projects and other
major continental programs.
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9. We should launch tertiary institution
clusters to reinvent African education

The following figure illustrates our proposal
to initiate tertiary institution clusters for “The
Africa We Want” education dialogue.

Recommendations

1. Identify the critical technical skills
essential for the growth of economies

The literature acknowledges the skills short-
age and the importance of prioritizing skills
development in Africa but offers few hard
data on countries’ situations. Surrogate data

from the numbers of expatriates and high-
ly skilled nationals from African countries
working in key sectors of other African coun-
tries can, however, provide a useful pointer to
CTS.

Therefore, a coordinated collective effort
(from skills surveys and diagnostic analysis)
should be mounted across countries to iden-
tify the critical skills essential for countries’
economic growth—and the current CTS gaps
—depending on their resource endowments
and national development plans. This exercise
should involve government, the indigenous
private sector, and academia. Such informa-
tion is of immense strategic importance for
tracking how many potential high-skilled

Figure 1 Tertiary institution clusters for “The Africa We Want (TAWW)” education

dialogue

Continental distillation of the
dialogue’s strategic
recommendations

Convenor: AUC (with support from
ACBF, UNECA, AfDB)

Interregional dialogue

(joint convening/facilitation
by the concerned RECs—
SADC, EAC, COMESA, IGAD)

Southern Africa Eastern Africa

Intraregional
tertiary institution
clusters for The
Africa We Want
Dialogue on the
new education
agenda for
Agenda 2063

Intraregional
tertiary institution
clusters for The
Africa We Want
Dialogue on the
new education
agenda for
Agenda 2063

West Africa

Intraregional
tertiary institution
clusters for The
Africa We Want
Dialogue on the
new education
agenda for
Agenda 2063

Interregional dialogue

(joint convening/facilitation
by the concerned RECs—
ECOWAS, ECCAS, UMA, CEN-SAD)

Central Africa North Africa

Intraregional
tertiary institution
clusters for The
Africa We Want
Dialogue on the
new education
agenda for
Agenda 2063

Intraregional
tertiary institution
clusters for The
Africa We Want
Dialogue on the
new education
agenda for
Agenda 2063

Note: CEN-SAD = Community of Sahel-Saharan States; COMESA = Common Market for Eastern and Southern Africa; EAC = East African

Community; ECCAS = Economic Community of Central African States; ECOWAS = Economic Community of West African States; IGAD = Inter-

governmental Authority on Development; SADC = Southern African Development Community; UMA = Arab Maghreb Union.

Source: ACBF Capacity Team.




jobs could be filled by nationals, and for labor
planning. The information could also provide
a basis for career counselling in schools and
colleges.

2. Pool critical technical skills

The critical skills for executing the flagship
projects must come from member states. It
is recommended that a Regional Database
of Critical Skills for Agenda 2063 be estab-
lished from national skill inventories to create
a comprehensive and adaptive skills pool as
a basis for intra-African cooperation in using
African skills. Such a database will serve as
an essential mechanism for mobilizing and
exploiting skills that may be “locked up” in
individual countries. The database will also
provide a basis for intercountry partnerships
and exchanges.

It is also recommended that skill-based
networks be created to allow African pro-
fessionals abroad to mentor, train, and add
to the skills base available to the continent.
This could be one practical mechanism to
tap into the diaspora as a potential asset to
transfer short-term sector-specific skills
through work placement on projects, and
to share best practices from the developed
world. In the long term, strategies should
be developed and implemented with clear
incentives to attract back some members of
the diaspora.

3. Transfer essential skills critical for
strategic sectors

Capacity substitution through technical assis-
tance and use of external contractors, service
providers, and other forms of capacity ac-
quisition (for example, importation) allows
CTS to be mobilized quickly for project
start-ups. But it is vital that African countries
take steps to transfer essential Africa-focused
skills that are critical for strategic sectors. It
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is strongly recommended that policies and
legislation be promulgated so that negotiat-
ed capacity-substitution mechanisms have a
legal requirement for clear exit strategies and
residual capacity outcomes in terms of skills
and knowledge transfer, operational systems
and processes, and so on. Strategies and
practical measures should also be developed
to safeguard and retain essential indigenous
skills.

4. Undertake medium- to long-term skills
development

The prosperity of a country depends on a
productive labor force, which in turn rests on
the skills they have and the effectiveness with
which they deploy them. There is therefore a
clear need for policies that prioritize human
resource development at a technical level
supported by budget allocations.

The data from skill surveys and diagnostic
analysis of skill needs will provide a useful
basis for skills reorientation and retraining
where there may an oversupply (or under-
supply) of skills. It is also recommended to
integrate the rich talent, creativity, and entre-
preneurship (demonstrated daily by the huge
informal artisan class in most African coun-
tries) into the formal economy, and to provide
mentorship, training, and technical assistance
to enable those in the informal sector to con-
tribute to the formal skills pool. This is one
way of finding African solutions to African
problems.

In the long term, the diagnostic analysis of
skill needs should guide the development
of curricula and targeted training programs
intended to redress the skills shortage in the
trade, craft, and engineering fields. Empha-
sis should be on TVET, including in-work
apprenticeships and on-the-job experience.
Lifelong learning for employable skills
should be the guiding policy principle.
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5.Tighten the links between universities,
industry, and labor markets

Skills development does not happen in a
vacuum. The supply of skills must closely
match the needs of enterprises and labor mar-
kets. The alignment of skills development
with market needs as well as Agenda 2063
priorities will bring industry practitioners
into the development of capacity, enabling
training institutions to draw on both policy
and practice to enrich training curricula. This
will nurture a virtuous circle in which more
and better education and training fuels inno-
vation, investment, economic diversification,
and competitiveness, as well as social and
occupational mobility and greater work op-
portunities. Ongoing conversation among
the public and private sectors, and academia,
should form the basis of this circle.

6. Improve capacity at training
institutions

Equally important for redressing the existing
skills shortage in African countries is to im-
prove the quality of training providers and to
target technical training. Capacity develop-
ers support a chain, leading to development
of sustained capacity in delivering sector
and thematic programs—hence the need to
strengthen skills development institutions re-
sponsive to immediate needs and adaptive to
emerging demands.

7. Overhaul training and education

The urgent need for fundamentally reforming
the educational system and redesigning the
content of a new African educational agenda
cannot be overemphasized. A critical element
of this transformation is to ground education
and training in African values, aspirations, re-
alities, and priorities. High-quality education
must be complemented by TVET anchored
in Agenda 2063 in such a manner as to create

opportunities to equip jobseekers with the core
values and skills that enable them to continue
learning, secure decent jobs, and contribute to
the transformation. Critical consideration must
be given to the legacy of colonialism, which is
one reason that the overhaul is so important.
Recommendations include:

» Reorienting academic and skills develop-
ment programs to correct the disjuncture
between university and technical curricula
to align with current and emerging pri-
orities, focusing on the CTS needed for
Africa’s development.

* Designing and urgently initiating massive
medium- to long-term training for critical
technical/sector skill sets.

» Urgently prioritizing and expanding the
focus of science, technology, engineering,
and mathematics (STEM) education at all
levels to address the imperatives of Agen-
da 2063.

» Leveraging public sector funding to in-
centivize academic, research, and training
institutions to prioritize technical skills
development and innovation.

Follow-up

The Capacity Team suggests that, the Afri-
can Union Commission (AUC) and ACBF,
after reviewing this document, undertake
urgent follow-up to initiate progressive im-
plementation of the key recommendations
permeating this document, sequenced in a
way that enhances capacities for implemen-
tation of the First 10-Year Implementation
Plan of Agenda 2063. As a capacity entity
working for Africa, the ACBF should exer-
cise first level continental responsibility for
promoting capacity development and a new
African technical skills agenda for Agenda
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2063, including mobilizing partnerships for
implementing recommendations.

It is also suggested that a small “Capacity
Task Force” be put together immediately, to
work with the AUC and ACBF to implement

pertinent key findings and recommendations.
Its participants could include persons from
NEPAD, AfDB, UNECA, Regional Econom-
ic Communities (RECs), other institutions,
and one or two capacity experts from the Ca-
pacity Team.
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FRAMING A NEW AFRICAN AGENDA
TO PROMOTE CRITICAL TECHNICAL
SKILLS FOR THE AFRICA WE WANT

The June 2015 AU Ministerial Retreat of
the Executive Council and the Summit in
Johannesburg, South Africa emphasized the
importance of the capacity dimensions for
delivering on Agenda 2063. The retreat ac-
knowledged the work accomplished by the
AUC and the ACBF in assessing the capac-
ities required for successfully implementing
that Agenda. The Executive Council pro-
posed that the finalized capacity assessment
work should highlight the critical skills need-
ed and the role of universities in providing
training.

Before the Summit, the work on Capacity
Dimensions for Agenda 2063 was initiated
by the AUC, with close support of the ACBF,
which has been leading the work, through a
senior Capacity Team, which has produced
three documents:

o African Critical Technical Skills: Key Ca-
pacity Dimensions Needed for the First
10 Years of Agenda 2063, the present
document.

* Capacity Requirements for the New Afri-
can Vision: Agenda 2063— “The Africa We
Want,” the Agenda 2063 capacity needs
assessment review.

e Capacity Development Plan Framework:
Buttressing Implementation of the First
10-Year Plan—"The Africa We Want,” the
capacity development plan document.

This document focuses on the CTS needed
to implement the flagship projects and AU
priority programs in support of Agenda 2063.
Its purpose is to complement the work done
in the Capacity Needs Assessment review,
by taking a close look at CTS issues slowing
progress in the First 10-year Implementation
Plan as well as Agenda 2063 overall. This
document therefore provides an initial fram-
ing of CTS, provides an illustrative listing
of such skills, and captures information on
multiple dimensions tightly linked to CTS.
These aspects include skills development and
training; the situation of STEM education in
Africa; TVET; and the role of higher educa-
tion and the diaspora dimension for CTS. The
document also undertakes a situation analysis
and provides information on Africa’s CTS

gaps.

The Proposed Framework builds on the other
two documents and proposes initial and foun-
dational capacity development activities to
strengthen capacities and arrangements for
successfully conducting activities in the first
10 years of Agenda 2063.

This report first stresses the importance and
urgency of identifying and prioritizing CTS
for the continent and provides an indicative
listing of CTS areas for the First 10-year Im-
plementation Plan. It analyzes the situation of
CTS in Africa; that of CTS education as well
as that of STEM; and that of youth in CTS
and in TVET.



It next elaborates the indicative capacities re-
quired for the flagship programs for the First
10-Year Implementation Plan and other conti-
nental programs, also developing suggestions
for organizing and mobilizing CTS and other
professional skill areas and capacities.

It then discusses three areas critical to boost-
ing deployment of CTS in Africa: the African
diaspora; technology, innovation, and re-
search; and universities.

Importance and urgency of
enhancing African critical technical
skills and capacity

In the context of the knowledge economy,
skills development in the form of education
and training provides a sound investment
for an economy—nationally and regionally.
Skills development is important in Africa
today as the continent aims to become an in-
fluential global player. Implementing Africa’s
transformation agenda requires investment in
human capital to channel the continent toward
“the Africa we want” as envisioned in Agenda
2063. Enhancing human capacity and skills
for implementing the Agenda will provide the
continent with the foundation to successfully
carry out its flagship projects and programs in
the First 10-year Implementation Plan.

A dearth of CTS constitutes, however, a
fundamental threat to achieving the Africa
we want. Africa’s stocks of human capital
in CTS are dangerously low. This challenge
is compounded by low CTS enrollment at
the tertiary level and by low educational at-
tainment, as well as insufficient attention and
focus on STEM and TVET disciplines. This
point cannot be said too much in what we
term the “skills-for-capacity equation.” This
equation refers to the acquisition of knowl-
edge and skills (“hard” and “soft”),! which
is the foundation for capacity development.
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For the categories of skills below, we stress
that key competencies and achievement of
results are greatly enhanced where composite
capacities, soft capacities and transformative
leadership capacities are present.

While the skills discussion highlights the
human capital dimension of capacity, other
dimensions such as the institutional set-up
and arrangements, systems and work process-
es, and the financial and physical enabling
environments constitute key elements of the
capacity imperatives equation (as analyzed
in other documents prepared on the capacity
dimensions of Agenda 2063).

Emphasizing critical technical skills
for Agenda 2063

Many skills are required to meet the commit-
ments embodied in such a wide-ranging and
all-encompassing continental initiative as
Agenda 2063. The framing of CTS and sec-
tor-specific skills has thus been informed by
anchoring the critical part of skills that are
urgently needed to implement the flagship proj-
ects and other programs referred to. They’ve
also been informed by programs that are either
directly part of the Indicative Strategies of the
First 10-year Implementation Plan or lay a
foundation for achieving Agenda 2063’s goals.

The word critical in “critical technical skills”
is firmly underscored by the oft-cited urgent
short supply of qualified and experienced
people whose occupations are essential for
executing these priority initiatives under
“clusters” (table 1.2). The word technical
emphasizes the technological, scientific, and
practical grounding that people in CTS pro-
fessions should possess.

In view of the linkages and complexity of the
initiatives’ fit-for-purpose for Agenda 2063,
CTS is more than academic or technical
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qualifications and experience. Many academ-
ically qualified engineers and technicians
would not by themselves guarantee successful
execution of projects—the skill sets need to
be considered, that is the combination of fech-
nical expertise and composite competencies.
These include management, coordination,
negotiation, entrepreneurship, and logistics
that enable the assembly and effective use of
resources.

In this framing, what constitutes competence
is the extent to which the hard skill func-
tional elements and other intangible factors
(including mind-set, and attitudinal and
other attributes) drive technical know-how
to identify issues, scanning and analyzing the
operational environment to identify opportu-
nities. This includes the will to formulate and
execute operational strategies and plans of
action in whatever area of endeavor—be it an
engineering project, an agricultural program,
or the Free Movement of People.

Attention also needs to be paid to develop
training programs in Africa on issues that have
been on the African agenda for years, but suffi-
cient attention has not been paid to developing
institutions dedicated to finding “African solu-
tions to African problems,” and to developing
the requisite skills and professional cadres to
deal with them as occupations. The paucity of
qualified and experienced people in these oc-
cupational categories makes it equally critical
to meet current needs and projected require-
ments for the near future.

Another dimension of the CTS shortage
concerns the extent to which Africans pos-
sessing CTS are recognized and imbued with
responsibility. Several key sectors of African
economies, particularly those highly depen-
dent on the extractive industry, are mainly
run by skilled, expatriate personnel. The argu-
ment could be made (given the timeframe for
the First 10-year Implementation Plan and the

lack of prior investment and thus the scarcity
of urgently needed skills) that the continent
could train Africans and tap into pools of
skills available elsewhere, if it could find the
financial resources to do so.

Countries in the Gulf offer instructive les-
sons. While the private sector could use its
own mechanisms to address skill gaps in the
short term, ownership of the African agenda
dictates the urgency of looking at CTS from
an African ownership perspective of training,
imbuing with responsibility, and skill trans-
fers, including industry/private sector and
the educational system—to focus on African
needs and priorities.

An indicative list of critical technical
skills

In categorizing the critical skills required
for Agenda 2063, the Capacity Team looked
closely at developing CTS requirements
that go beyond the Agenda’s first 10 years. It
developed an initial list (table 1.1) of profes-
sional skill areas, taking into consideration key
documents such as the Agenda 2063 10-Year
Implementation Plan of Action and the Agenda
2063 Framework Document. It also reviewed
a wide array of reports and strategy documents
from African and international sources.

African sources included:?

» AU Science, Technology, and Innovation
Strategy for Africa (STISA-2024).

* The AfDB Human Capital Strategy for Af-
rica 2014-2018.

e The South African Department of Higher
Education and Training: National Scarce
Skills List: Top 100 Occupations in De-
mand (South African Government Gazette
No. 37678, May 23, 2014);
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Table 1.1 Indicative list of professional skill areas needed to achieve Agenda 2063

No. CTS category No. CTS category
1 Agriculture engineers 29 Geologists
2 Agricultural economists 30 Manufacturing specialists/advanced manufacturing
3 Agricultural scientists 31 Mechanical engineers/mechanical engineering
4 Forestry specialists technologists
5 T 32 Researchers (research and development managers)
6 Food scientists 33 Actuary specialists
7 Fiatd ety e 34 Mechatronics technicians
3 Nutrition specialists 35 Specialized legal experts in various technical areas and
sectors
? Architects 36  Physical and engineering science technicians
10 Urban and regional planners 37 Medical specialists and practitioners (health professions
11 Land tenure specialists and related clinical sciences)
12 Construction financiers Public health physicians
13 Surveyors General and specialist medical practitioners
Quantity surveyors/technicians Nursing professionals
Road surveyors 38 Industrial pharmacists
General surveyors 39 Environmental specialists/engineers
14 Industrial specialists 40 Climate change specialists
Industrial designers 41 Ecological scientists
Industrial engineers/technologists 42 Ecosystem-based water management specialists
Industrial machinery specialists 43 Geographic information systems specialists
Industrial and production specialists/managers/engineers 44 Biodiversity specialists
15 Engineers 45 Dry land specialists
Mining engineers 46 Toxicology scientists
Civil engineers/technologists 47 Engineering geologists
16  Aecronautical engineers 48 Geochemists
17 Energy engineer technologists 49 Geohazard specialists
Solar energy engineers 50  Construction safety, health, environment, and quality
Solar physicists Safety, health, environment, and quality practitioners
18  Telecommunications specialists 51 Aquatic scientists
19 Metallurgical engineers/technologists 52 Bioeconomists
20  Electrical engineering technologists 53 Biological scientists
(electrical installation inspectors) 54 ot
21 Mining specialists and engineers/technologists 55 Bioinformaticists
22 Materials engineering technicians—road materials 5 | Seoowysee
23 Mechanical electrical plumbing engineers 57 Statisticians
24 Electronic engineers/technologists 58 Chemical scientists
25 Chemical scientists/engineers/technologists 59 Natural and applied sciences
26 Railway and transportation engineers 60 B T —
27 Materials engineer/technologists 61 Irrigation and dam specialists
3 IFimEml] oG mEG qpeelikE i 62 Trrigation design engineers/animal scientists/veterinarians

(continued)
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Table 1.1 Indicative list of professional skill areas needed to achieve Agenda 2063

(continued)

No. CTS category

No. CTS category

63 Dam construction and management specialists

64 Sewerage network construction professionals

65 Computerized irrigation systems design specialists
66 Urban water and sanitation specialists

67  Technology and innovation specialists

68 Space technology specialists

69 Radar specialists

70 Ship’s engineers

71 Earthmoving and related plant operators

72 Satellite positioning and information management
specialists

73 Robotics engineers

74 Space weather specialists

75 Magnetic technology specialists
76 Radar engineers

77 Radio frequency engineers

78 Landscape architects

79  Landscape horticulturalists

80 Mining technicians

81 Land and engineering surveyors
82 Oceanographists

83 Marine bioscientists/marine scientists
84  Biomedical engineers

85 Network controllers

86 Medical information analyst

87 Tropical disease specialists

Source: ACBF Capacity Team.

88 Radio astronomy specialists
89 Cosmology and dark energy specialists
90 Cosmic magnetism specialists

91 Calibration and imaging of radio interferometer data
specialists

92 Nanophotonics specialists

93 Nanotechnology researchers and scientists
94 Palaeoscience experts

95 Space science and technology specialists
96 Energy security specialists

97 Solutions architects in telecommunications and
information and communications technology (ICT)

98 Integrated developers (Java, Perl, PHP)

99 Information technology (IT) security specialists
100  Systems integration specialists

101 Enterprise architects

102  Data center operators/analysts/scientists

103 Network specialists (security)

104  Database specialists

105 Microsoft system engineers

106  Technicians and operators in various technical sector
areas, including:

Machine operators
Railway construction technicians

Road constructor infrastructure and construction
technicians

Metal fabricators

* Human Resource Development Strategy
for South Africa 2012-2030 (as approved,
March 18, 2009).

* National living standard and labor force
surveys (Botswana, Cameroon, Ghana,
Kenya, South Africa, Uganda, and Zambia).

International sources included:?

* Two reports from the International Labour
Organization (ILO): A Skilled Workforce for

Strong, Sustainable, and Balanced Growth
— A G20 Strategy; and Director General’s
Report: Empowering Africa’s Peoples with
decent Work: 12th African Regional Meet-
ing Johannesburg, October 11-14, 2011.

Skills Development in Sub-Saharan Africa

Better Skills, Better Jobs, Better Lives: A
Strategic Approach to Skills Policies (Or-
ganisation for Economic Co-operation and
Development

11
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Table 1.2 Clusters of key thematic areas with programs and projects

Cluster Key programs and projects of the First 10-year Implementation Plan
Agriculture and «  Comprehensive Africa Agriculture Development Program (CAADP).
food security «  STISA Pillar 1: Eradicate hunger and ensure food and nutrition security.

¢ Accelerated Industrial Development of Africa (AIDA), value chains, and agro-production.
«  Flagship: Africa Outer Space Strategy: Strengthen Africa’s use of outer space to bolster its development in
Agriculture and climate

Natural resources *  Program for Infrastructure Development in Africa (PIDA)-—Energy (regional and continental clean power
and extractives generation and transmission projects; high-capacity oil refineries and oil and gas pipeline projects; and
renewable energy resources).
*  African Mining Charter.
*  STISA Pillar 6: Create wealth (exploitation and management of mineral resources, forests, aquatics, marines,
and so on).
»  Flagship: Africa Outer Space Strategy: Strengthen Africa’s use of outer space to bolster its development in the
natural resources

Infrastructure and e PIDA Priority Action Plans on energy, water resources, and transport sectors.
industrialization ¢ AIDA—Infrastructure and energy development for industrial processes and value chains.
¢ PIDA—Energy.
e Flagship: Grand Inga Dam Project (PIDA) to support regional power pools.
*  Flagship: Build an Integrated High-Speed Train Network to facilitate movement of goods, services, and people.

Regional «  Flagship: Establish a Continental Free Trade Area by 2017 to double intra-African trade by 2022 and
integration and strengthen Africa’s common voice and policy space in global trade negotiations.
trade *  Flagship: Afiican Passport and Free Movement of People (by 2018).

¢ PIDA—Transport : To work toward an integrated continent where the transport infrastructure and services
enable the free movement of goods and passengers.

Wealth creationand ¢ Flagship: Continental Free Trade Area facilitated by regional financial institutions: African Investment Bank
management and Pan-African Stock Exchange (2016). African Monetary Fund (2018); and African Central Bank (2028/34).
e Flagship: Commodity Strategy to promote value addition, leveraging commodities and maximizing rents;
integration into the global value chains, and promotion of vertical and horizontal diversification anchored in
value addition and local content development.
*  STISA Pillar 6: Create wealth (education and human resource development; exploitation and management of
mineral resources, forests, aquatics, marines, and so on; management of water resources).

Pan-Africanism «  Flagship: Establish an Annual African Forum to bring African political leadership, the private sector, academia,
and governance and civil society together periodically.
e Flagship: Silencing the Guns by 2020—Ending all wars, civil conflicts, gender-based violence and violent
conflicts, and preventing genocide.
«  STISA Pillar 5: Live together—Build the society (citizenship, history and shared values, Pan-Africanism and
regional integration, governance and democracy, city management, and mobility).

E-Society *  Flagship: Afiican Virtual and E-University to increase access to tertiary and continuing education in Africa by
reaching numerous students and professionals in multiple sites simultaneously and developing relevant and
high-quality open, distance, and e-learning resources.

*  Flagship: Pan-African E-Network involving e-applications and services in Africa, especially the intra-African
broadband terrestrial infrastructure, and cyber security, making the information revolution the basis for service
delivery in the bio and nanotechnology industries and ultimately transform Africa into an e-society.

¢ PIDA—ICT (vision): To enable Africa to build an information society and an integrated digital economy in
which every government, business, and citizen has access to reliable and affordable ICT networks.

¢ STISA Pillar 3: Communication (equipment, infrastructure, energy, and intellectual communications in terms
of ICT).

Wellness and health «  STISA Pillar 2: Prevent and control diseases, and ensure well-being.
*  AIDA (industrial value chains—pharmaceutical, technology, and innovation cluster).

Source: ACBF Capacity Team.
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The indicative list of CTS professional skill
areas serves to illustrate the special skills
critical for African transformation and owner-
ship. Believing in and counting on Africans to
plan and handle the most technologically ad-
vanced dimensions for key national, regional,
and continental projects is a fundamental
tenet of Agenda 2063’s strategic vision.

Compilation of a more complete list should
include guidance from stakeholders in these
skill areas (and programs).

Other core areas of skill specialties
required for Agenda 2063

Africa-focused professional skill areas:
Working toward Africa’s solutions to
Africa’s problems

Africa—especially its universities and other
tertiary institutions—urgently needs to devel-
op new educational degrees and certificates
in areas where specialized African training
and knowledge is vital (figure 8.2 toward the
end of the document).

A broad spectrum of skills and
qualifications in soft disciplines

Africa’s workers must—beyond the above
professional skill areas—have knowledge and
skills in a wide range of disciplines, including

the “soft” disciplines of the social sciences,
humanities, and administration, among many
others. Not enough Africans are being edu-
cated and trained in these areas, but progress
over the past few decades is praiseworthy:
The jump in numbers of Africans being edu-
cated in these soft disciplines is more than 10
times that in CTS disciplines.

The skills combination for Africa:
Critical technical skills plus Africa-
focused professional skill areas plus
other broad-spectrum professional
profiles and skills

In identifying CTS, special focus has been
placed on strategic critical path elements
of the flagship projects of the First 10-year
Implementation Plan, bearing in mind the
constraints of time, as well as the human and
financial resources required to fulfill the Plan.
In addition, in view of the critical skills short-
age, we followed a value chain and systems
approach to identify those skill sets that have
the greatest cross-multiplier effects and syn-
ergistic delivery impacts across eight priority
clusters (figure 1.1 and table 1.2).

The emphasis is on essential skill combina-
tions that would generate immediate returns,
while mechanisms are put in place to develop
essential stocks of African skills in the near
term to ensure ownership and sustainability.

13
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Figure 1.1 Skill combination scenario to enhance flagship initiatives and programs

Wellness
and health

E-society

(digital Africa)

Pan-Africanism
and governance

Source: ACBF Capacity Team.

Agriculture and
food security

Infrastructure and
industrialization

* Critical technical skills
+

* Africa-focused

professional skill areas
Natural resources

+ and extractives
* Other broad-spectrum
professional profiles (in the
social sciences, administration,
and so on) and skills

Regional integration
and trade

Wealth creation
and management
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ANALYSIS OF CRITICAL
TECHNICAL SKILLS IN AFRICAN
COUNTRIES AND AFRICAWIDE

Alarms should be sounding over the
dearth of critical technical skills in
Africa

Finding data and information on CTS in
Africa is a major challenge. Most African
countries do not seem to possess organized
and accessible datasets or systems that can
provide data on professionals trained in
critical and sector-specific skill areas. Con-
sidering the importance of CTS in driving
social and economic development, this lacuna
is a major constraint. Where CTS information
was available, our analysis showed major
shortages.

Documents we consulted also show that the
African continent—and individual African
countries—are worryingly behind on numbers
and availability of CTS specialists (typified in
box 2.1).

Based on rough calculations and estimates,
the challenge in Africa’s low CTS comes
through the following examples.

Analytical examples of critical
technical skills in Africa and
elsewhere

The continent faces an enormous challenge in
implementing Agenda 2063, which the data

Box 2.1 Africa’s CTS shortages

Africa now lacks an estimated 8,167,172 medical doctors and specialists, and should aim to have, given the

projected population increase, 9,503,000 by 2023 (the end of the First 10-Year Implementation Plan).

Africa is short of an estimated 1,168,571 researchers, and should aim to have 1,405,300 by 2023.

The continent currently lacks an estimated 4,309,065 engineers (and should aim to have 4,865,270 in 2023).

It is short of 382,127 quantity surveyors and should be aiming to have 456,534 by 2023.

Africa is now short of an estimated 9,090 mining specialists/engineers, and should aim to have 26,927 of them

by 2023.

In terms of geologists, Africa lacks an estimated 152,929, and should have 193,583 by 2023.

Source: ACBF Capacity Team.
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Table 2.1 Selected CTS in Africa and international norms (continued)

a. The World Health Organization estimates that at least 2.5 physicians, nurses, and midwives per 1,000 people are needed to provide adequate coverage with primary care interventions associated with achiev-

ing the Millennium Development Goals. Source: World Bank (2011), World Health Organization (2014).

b. Kigotho (2015).

¢. According to the United Nations Educational, Scientific, and Cultural Organization (UNESCO) Institute for Statistics, 2.7 percent of gross domestic product (GDP) is devoted to research and development activi-

ties in North America, while only 0.4 percent is devoted to it in Africa; of the world’s researchers, only 27 percent are women. Source: UNESCO (2010).

d. Among its peers in Africa, South Africa as a country is expected to be doing well in CTS professions such as veterinary medicine, considering its level of development. The international norm ratio of veterinar-

ians per million population is between 200 and 400 (or an average of 300). With a population of 53,491,333, South Africa has between 60 and 70 (or an average of 50) veterinarians per million population, an

average total of 2,675 veterinarians for the whole country. Source: Swan (2011). By way of extrapolation, assuming the average of 50 veterinarians for each of the 54 African countries, this would mean a total

number of 2,700 veterinarians for the whole of Africa. That is a ratio of 2.31 veterinarians per million population.

the Capacity Team collected can only hint at
(owing to data scarcity).

The African continent comprises 54 countries
with different CTS numbers and availabili-
ty. One cannot therefore generalize. But we
found it useful to draw some comparisons
on the CTS picture with other countries and
regions of the world. (Smaller, developing
countries in other continents were selected
for comparison.) Thus the examples are based
on three entry points (the following three
subsections).

For Sub-Saharan African countries, research
in the physical sciences and STEM makes
up only 29 percent of all research output. By
contrast, STEM makes up the largest share of
Malaysia and Vietnam’s total research output,
with an average of 68 percent. Moreover,
Sub-Saharan Africa relies on overseas collab-
oration and visiting academics for its research
output.* The continent remains far from the
target set by the Lagos Plan of Action and Af-
rican Union 2007 initiative calling on African
countries to allocate 1 percent of their GDP
to science. With Africa’s GDP of close to
$2.6 trillion, the amount potentially allocable
to science is $200 billion. African countries
can no longer depend only on external fi-
nanciers to fund basic and strategic research.
African governments and the private sector
should make a firm commitment to invest in
science, technology, and innovation, partic-
ularly if the continent wants to participate
actively in the global knowledge economy
and cultivate local capacity, including the full
participation of youth and women.

According to the Africa Agriculture Status
Report 2013, of the 48 countries in Sub-
Saharan Africa with data, half had fewer than
100 scientists (full-time equivalents) and
40 percent of the agricultural scientists were
working in just five countries. In 2007 in Afri-
ca, only one-fourth of researchers held a PhD,
compared with nearly two-thirds in India.
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Table 2.2 CTS in Africa versus selected emerging economies in other continents

Projected
Comparison with Current desired
developing countries estimated number in
CTS outside Africa Current situation in Africa gap in Africa 2023
Engineers Brazil has an The estimated number of engineers in Kenya is 7,221; 4,309,065 4,865,270
estimated 750,000 Tanzania, 2,614; Malawi, 300;* and Rwanda, 175°
engineers The average number of engineers in these countries is 2,577
;r?:i:e(r)sf 3';51 000 Since many countries in Africa are least-developed
ogulationp ’ countries, their average is probably below that average
pop It would be more realistic to consider the average for
Tanzania, Malawi, and Rwanda—around 1,029 engineers
This suggests a possible 55,601 engineers in Africa
The estimated ideal number is 4,364,667
Quantity Hong Kong The average number of quantity surveyors in Nigeria and 382,127 456,534
surveyors population (2015 Kenya is estimated at 1,016
(figure 2.1) estimate): 7,266,360 These two countries appear to be doing well considering
Estimated number of  their GDP compared with most African countries
gusasn ltlty Surveyors: Assuming half of that average (508) is more or less realistic
’ for most African countries, the current number of quantity
surveyors on the continent is estimated at 27,432
With Hong Kong as a benchmark, the ideal number for
Africa is 409,559
Agricultural Indian population: Africa’s research capacity ratio: 70 per million population 69,974 169,000
scientists and 1,210,193,422

This gives an estimated total of 81,637

Tl Indian ratio research
(see text and et 130 An ideal number for Africa is an estimated 151,611
figure 2.2) )

researchers per
million population

Estimated number of
researchers: 157,325
a. Nyasa Times (2011).

b. Institution of Engineers Rwanda (2015).

Figure 2.1 Numbers of quantity surveyors, various jurisdictions

Number of quantity surveyors

3,000
2,000
Average for Africa
1000 1=°""" e cecccses
) ]

Nigeria Kenya Hong Kong

Source: ACBF Capacity Team.
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Figure 2.2 Agricultural researchers per million population, by region

Agricultural researchers per million population

5,000

4,000

3,000

2,000

1,000 I

. ] -

Japan North Latin Europe Asia India Middle East Africa
America America (remainder)

Source: Alliance for a Green Revolution in Africa (2013).

Table 2.3 CTS in Africa versus selected developed/OECD countries

Current Projected
estimated desired
Comparison with selected gap in number in
CTS developed/OECD countries Current situation in Africa Africa 2023
Urban and regional UK (2015 population estimate  African population: 1,166,239,000 416,095 489,190
PTG AR Estimated ratio: 1.95 per 100,000 population
(table 2.4) Iz\l;globoer of accredited planners: Estimated total: 22,761
Ratio of planners per 100,000 Based on the UK, 1dea!ly Africa should have
S 438,856 urban and regional planners
population: 37.63
Mining specialists/ US with 6,630 mining Estimated ratio: 12.92 per million population® 9,090 26,927
engineers (figure 2.3)  specialists for a population of . .
320.090.857 Estimated total: 15,066
Ratio of 20.7 per million Id;glly, the (‘Toptment should have 24,156
habitants mining specialists
Geologists Canada estimated population: Estimated ratio: 17.78 per million population? 152,929 193,583
(figure 2.4) 35,589,809

Estimated total: 20,736

Based on Canada, the ideal total would be
Ratio of planners per million 173,665
population: 148.91

Number of geologists: 5,300

a. United Nations Human Settlements Programme (2014).

b. According to table 2.4, urban and regional planners in the selected African countries total 5,058 or a ratio of 12.04 planners per 100,000
people—an average of 422 planners or a ratio of 1.003 planners per 100,000 population. Even though the above average of 422 could be very

high for certain African countries (as for Burkina Faso), we can assume that to be the average for most African countries.

c. This ratio was obtained by considering the average of mining specialists/engineers for South Africa and Nigeria and extrapolating to the rest

of the continent.

d. This estimated ratio for Africa is obtained by considering the average number of geologists for Kenya and South Africa (figure 2.4) and extrap-

olating to the rest of the continent.

19



AFRICAN CRITICAL TECHNICAL SKILLS: KEY CAPACITY DIMENSIONS NEEDED FOR THE FIRST 10 YEARS OF AGENDA 2063

Figure 2.3 Numbers of mining specialists and engineers

Number of mining specialists and engineers

7,500
5,000
2,500
Average for Africa
M I
South Africa Nigeria United States

Source: ACBF Capacity Team.

Figure 2.4 Comparative situation on numbers of geologists

Number of geologists
6,000
4,000
2,000
Average for Africa

South Africa Kenya Canada

Source: ACBF Capacity Team.
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Table 2.4 Ratio of urban and regional planners in selected countries

No. of No. of No. of No. of
Population accredited planners per Population accredited planners per

Countries 2015 planners 100,000 Countries 2015 planners 100,000
Burkina Faso 18,422,734 14 0.08 Tanzania 51,448,768 158 0.34
Ghana 27,134,945 150 0.60 Uganda 41,388,792 90 0.26
Kenya 47,264,812 194 0.47 Zambia 15,741,062 60 0.45
Malawi 17,600,778 30 0.20 Zimbabwe 16,033,327 262 245
Mali 16,346,293 50 0.32 (Africa) 1,166,239,000 22,761 (est.) 1.95
Mauritius 1,327,169 27 2.10 Australia 23,714,794 4,452 23.47
Nigeria 181,365,350 2,333 1.44 UK 64,952,549 23,000 37.63
South Africa 53,491,333 1,690 3.33 us 325,691,267 38,830 12.77

Source: UNESCO (2010).

Table 2.5 Summary of current and projected CTS gaps

Ideal number of Estimated

CTS specialists current

Current situation in Africa versus international ~ based on number

norms, emerging economies in other continents,  comparison in the of CTS Current  Projection
CTS and developed/OECD countries previous column  specialists gap in 2023
Medical doctors and  Africa: 0.307 per 1,000 population; 2,915,598 358,035 2,557,563 3,250,000
specialists international norm: 2.5 per 1,000 population.

Africa: 0.307 per 1,000 population; 8,525,207 358,035 8,167,172 9,503,000

Canada, UK, and US: 7.31 per 1,000 population.
Researchers in Africa: 79 per million population; 1,260,704 92,133 1,168,571 1,405,300
STEM-related areas international norm: 1,081 per million population.
Veterinarians Africa: 2.31 per million population; 349,872 2,700 347,172 390,000

international norm: between 200 and 400
(average 300) per million population.

Engineers Africa: average 1,029; 4,364,667 55,601 4,309,065 4,865,270
Brazil: 3.75 per 1,000 population.

Quantity surveyors Africa: average 508 per current African population; 409,559 27,432 382,127 456,534
Hong Kong: 2,551 per current Hong Kong population.

Agricultural scientists ~ Africa: 70 per million population; 151,611 81,637 69,974 169,000

and researchers India: 130 per million population.

Urban and regional Africa: 1.95 per 100,000 population; 438,856 22,761 416,095 489,190

planners UK: 37.63 per 100,000 population.

Mining specialists/ Africa: 12.92 per million population; 24,156 15,066 9,090 26,927

engineers US: 20.7 per million population.

Geologists Africa: 17.78 per million population; 173,665 20,736 152,929 193,583

Canada: 148.91 per million population.
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Summary of current and projected
critical technical skill gaps

Table 2.5 summarizes the above CTS find-
ings. It also presents the gap between where
Africa ought to be right now and projections
of where Africa should be by 2023. It shows
that Africa faces an enormous CTS challenge.
For the continent to deliver its flagship proj-
ects in Agenda 2063, it needs to make real
efforts to bridge that CTS gap.

Hypothetical estimates of three
critical technical skill professional
groups in Africa

The Capacity Team attempted to estimate
the number of CTS professionals in African
countries in three CTS areas: medical doctors
and specialists, water and sanitation engi-
neers, and researchers in STEM-related areas
(table 2.6). The aim was two-fold: to expand
awareness of the need for greater attention to
the scarcity of CTS and the need to develop
inventory on stocks of CTS professionals
among individual African countries; and to
encourage the flow of data as well as data sys-
tems development and accessibility on CTS.
As with the continent as a whole, the table
shows a very large gap between current esti-
mates of CTS professionals and the minimum
number countries should strive to have.

To arrive at estimated desirable numbers for
each country, it used international norms in
relation to the estimated population of each
country. Because of data unavailability, the
hypothetical averages have been derived from
an estimated continent-wide ratio per number
of population.

Comparisons of highly skilled
expatriates versus highly skilled
national staff in selected African
countries

Most African countries are challenged to
create jobs in engineering, science, and tech-
nology (EST), and so they resort to importing
human capital (table 2.7).

Although in many African countries there
are more highly skilled nationals than expa-
triates, in two countries expatriates are more
than 50 percent of the workforce (Mauritius
and Angola). This number of highly skilled
expatriates in Africa applies to major infra-
structure programs and projects in industries
such as oil and gas, mining, petrochemicals,
food processing, energy (electricity), and
roads. Broadly, employment and engagement
for technologically sophisticated work is
dominated by foreign multinational compa-
nies prevalent in these sectors in Africa.

Current critical technical skills
among African youth

Africa’s current population is estimated at
around 1.1 billion, with 41 percent under
the age of 15, and 65 percent under 35.% The
AfDB reports that the African population is
likely to grow to 2.3 billion people by 2050,
with most of this population accounted for by
youth. This youth bulge presents Africa’s with
its greatest asset—human capital. But youth
employment in Africa does not now show the
continent harnessing its human capital stock.

Africa’s youth bulge

The demographic dividend (figure 2.5) presents
phenomenal potential with advanced uptake
of technology and improved education among
African youth. Comparing the age dynamics
in 1950, 2010, 2050, and 2100, the graphic
illustration of Africa’s youth boom is evident.
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Figure 2.5 Africa’s youth bulge
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Table 2.7 Highly skilled expatriates and highly skilled national staff working in

selected African countries

Number of highly skilled Number of highly skilled
expatriates and % of total EST  national staff and % of total Total number of highly skilled

Country workforce EST workforce workforce in EST
Angola 38,000 (56%) 30,000 (44%) 68,000
Benin 5,000 (8.6%) 53,000 (91.4%) 58,000
Burkina Faso 3,000 (19%) 13,000 (81%) 16,000
Burundi 4,000 (36%) 7,000 (64%) 11,000
Cameroon 25,000 (20%) 100,000 (80%) 125,000
Central African Republic 3,000 (27%) 8,000 (73%) 11,000
Cote d’Ivoire 16,670 (10%) 150,000 (90%) 166,670
Ethiopia 33,340 (20%) 133,340 (80%) 166,680
Gabon 4,000 (27%) 11,000 (73%) 15,000
Ghana 50,000 (43%) 66,700 (57%) 116,700
Kenya 83,340 (38%) 133,340 (62%) 216,680
Madagascar 25,005 (13%) 166,670 (87%) 191,675
Malawi 5,000 (19%) 22,000 (81%) 27,000
Mali 5,000 (19%) 21,000 (81%) 26,000
Mauritius 23,000 (53%) 20,000 (47%) 43,000
Mozambique 21,000 (48%) 23,000 (52%) 44,000
Niger 1,500 (13%) 10,000 (87%) 11,500
Senegal 23,000 (29%) 56,000 (71%) 79,000
Seychelles 2,000 (6%) 34,000 (96%) 36,000
Sierra Leone 12,000 (32%) 25,000 (68%) 37,000
Sudan 16,670 (6.3%) 250,000 (93.7%) 266,670
Tanzania 28,000 (44%) 36,000 (56%) 64,000
Tunisia 66,670 (21%) 250,000 (79%) 316,670
Uganda 30,000 (37%) 52,000 (63%) 82,000
Zambia 16,000 (26%) 46,000 (74%) 62,000

Source: Dumont and Lemaitre (2005).

Extrapolating further from the figure, from the
year 2020, African youth (men and women) will
constitute a vital force to be drawn on for leading
and owning Africa’s transformation vision. In
2100, it is estimated that Africa will still be lead-
ing the world on youth energy for development
and transformation. These factors constitute a
strong case for equipping African youth with the
necessary CTS, including those of the highest
levels of technological sophistication.

Mismatches between skills demand and
supply

Present challenges must be resolved, howev-
er. For a start, there is a dichotomy between
youth numbers and employment. Research
for the African Economic Outlook on youth
unemployment showed that, among the
factors for high youth unemployment was a
mismatch between qualifications and jobs. Of
youth jobseekers, 54 percent have advanced
qualifications but not in the sectors or skills
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Figure 2.6 Employment by sector in Africa

Percent
100
75 . I
50
25
I
0 .
Low Lower Upper Africa
income middle income middle income
B Professional worker, Sales
manager, teacher Construction and manufacturing
B Business owner I Agriculture
B Services Other

Source: AfDB, OECD, UNDP, and UNECA (2012).

required by the labor market, while 41 percent
of youth jobseekers in the labor market had
few or no skills (according to employers).’

Further, according to the report, youth with
tertiary education find it hard to get a job in
sectors that require specific technical qual-
ifications, such as the extractive industries,
logistics, the chemical and pharmaceutical
industries, manufacturing, and agribusiness.
Figure 2.6 shows sectoral employment in
Africa.

While employment (informal and formal)
in agriculture in the least-income countries
(LICs) stands at 54 percent, too few youth
are being trained in the sector, and so may be
unable to benefit from the jobs it offers. For
employment as business owners, the shares
are low (11 percent in LICs, 15 percent in
lower-middle-income countries (LMICs),
20 percent in upper-middle-income countries
(UMICs), and 13 percent on the continent as
a whole). But this ideally should be an area

where youth are trained with a mind-set of
starting their own business, to become em-
ployers rather than jobseekers.

What do African students study?

Current higher education in Africa is heavily
focused on non-CTS areas (table 2.8). If this
pattern continues (figure 2.7), the continent
is likely to have more non-CTS graduates
between 2020 and 2030 than CTS graduates.
Thus delivering on Agenda 2063 flagship pro-
grams and other continental initiatives could
be severely hampered, given the aim to train
and make Africans responsible for imple-
menting the Agenda.

According to the figure below (2.7), it was
projected that in 2015, 34 million African
youth (aged 20-24) would be without edu-
cation; and between 2020 and 2030, close to
30 million are still projected to be without
education. If the projections are correct, by
2023 only about 10 million African youth will
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Table 2.8 University graduation rates in Africa and other regions, 2008-2010 (%)

Social

Education, science, Engineering,
humanities, business, management, Health and
and arts and law Science and construction Agriculture welfare Services  Other
Sub-Saharan Africa 26 44 12 4 2 S 0 7
3 ICT)
North Africa 22 51 8 10 1 6 1 1
(11ICT)
Asia 23 30 6 20 4 9 4 4
Latin America 23 38 7 9 2 13 3 5
OECD 25 37 10 11 2 11 4 1
3 ICT)

Source: AfDB, OECD, UNDP, and UNECA (2012).

Figure 2.7 Education of 20-24-year-old Africans by level, 2000-2030
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have had a tertiary education and by 2030
only 12 million. Rapid increases in African
education, including education in CTS, are
thus urgently required.

If higher education trends are left unad-
dressed, implementation and ownership of

Agenda 2063 by African youth will be se-
verely jeopardized.

Some African countries have introduced
policies to alter the balance between CTS
and non-CTS areas of study. For example,
the Ethiopian government in 2008 shifted
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Figure 2.8 Human Capital Index ranking of selected African and Latin American

countries
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Source: World Economic Forum (WEF) in collaboration with Mercer (2015).

Note: The higher the number, the lower the level of science and technology.

the ratio of subjects in all public universities
from humanities to sciences and technology
to 70:30. The reason behind this policy was
to train more graduates in medicine, engi-
neering, and technology than in the social
sciences.

Human Capital Index ranking: Africa and
Latin America

Figure 2.8 presents the ranking of African
countries (blue) and other developing coun-
tries in Latin America (green) in science and
technology. African countries were ranked
among the lowest in the world, with more than
17 countries scoring above 100, compared

with developing economies in Latin America,
such as Chile (45), Uruguay (47), and Ar-
gentina (48). Most African countries are also
among the world’s poor performers on skill
shortages on this index.

Implications—Africa must step up a gear

The implications are compelling: African
countries and the continent as a whole need
to develop their CTS through an accelerated
agenda. Skills development will always form
the bedrock of capacity development. This
upshot demands new (or refocused) attention
on CTS policies and funding at national, re-
gional, and continental levels.
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EDUCATION FOR CRITICAL
TECHNICAL SKILL PROFESSIONS,
INCLUDING SCIENCE, TECHNOLOGY,
ENGINEERING, AND MATHEMATICS

Current education patterns for
critical technical skill professions

This chapter looks at estimates of Africans
enrolling and graduating in CTS professions.

African universities: Few critical technical
skill courses

Africa has an estimated 2,600 higher educa-
tion institutions.7 Despite the emphasis on
transforming higher education for achieving
the goals of Agenda 2063, which requires in-
formation on numbers of African universities
providing CTS education and the type of CTS
degree, the lack of comprehensive data forced
the Capacity Team to undertake a sample
analysis of selected university websites in dif-
ferent regions to gauge the emphasis on CTS
and non-CTS degrees offered at the master’s
level (table 3.1)

The number of CTS degrees offered in some
universities is low relative to the non-CTS
degrees, and most of the universities offer
more non-CTS degrees, some twice as many.
Although the information in the matrix
represents a selected sample, from our dis-
cussions with education experts and review
of university websites, this pattern seems to
reflect many African universities’ focus on
non-CTS education. Universities in Africa
thus contribute to low production of CTS
professionals.

Annual critical technical skill graduates
from higher educational institutions: Far
too few

Drawing on various sources and publications
such as the 2015 World Economic Forum
and UNESCO Institute of Statistics report,
the Capacity Team now presents estimated
annual graduation numbers of Africans in
four CTS areas: engineering, construction,
and management (including architecture and
building); health sciences; agriculture; and
sciences (including earth sciences, physical
sciences, mathematics and statistics, and
computing).

There appears to be a significant shortfall
of African graduates in CTS areas in the 18
countries considered (table 3.2). For exam-
ple, the annual number of graduates from
engineering, construction, and management
is 75,199—yet the Republic of Korea alone
produces nearly twice that number (147,858).
Within Africa, two-thirds come from North
Africa (49,820).

In health sciences, Burkina Faso, Burundi,
Cameroon, Lesotho, Liberia, Mozambique,
Swaziland, and Zimbabwe, for example, have
few graduates: 4,150 together, compared with
88,872 in the Republic of Korea.

Of the four CTS areas, agriculture produc-
es the fewest graduates every year: 24,233,
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Table 3.1 Selected African universities and CTS education

University

Number of CTS degrees offered at
master’s level (approximate)

Number of non-CTS degrees offered at
master’s level (approximate)

Southern Africa
University of Johannesburg
University of Namibia
University of Zimbabwe
East Africa
University of Nairobi
Makerere University
West Africa
University of Lagos
Cheikh Anta Diop de Dakar
North Africa
University of Tunis

Central Africa

University of Douala Cameroon

Source: University websites.

21
12
33

36
33

16
24

41

83
19
27

68
41

22
43

31

67

Table 3.2 African graduates from selected African countries in CTS areas, annual

Engineering, construction,

Country and management Health sciences Agriculture Sciences
Algeria 27,627 7,228 3,403 24,406
Benin 1,275 — — —
Burkina Faso 843 120 71 1,578
Burundi 22 259 134 245
Cameroon 1,612 935 168 6,865
Ethiopia 5,007 5,500 7,878 10,628
Ghana 4,137 1,725 2,408 6,080
Lesotho 764 688 329 47
Liberia 97 120 341 —
Madagascar 1,973 716 284 2,575
Morocco 10,212 4,643 1,180 18,532
Mozambique 549 294 446 347
Rwanda 1,798 1,526 1,268 1,805
Seychelles 16 8 —
Sudan 9,207 11,154 4,604 —
Swaziland 124 308 149 —
Tunisia 11,981 6,691 1,125 18,875
Zimbabwe 2,962 710 437 —
Total: Africa (18 countries) 75,199 42,617 24,233 91,893

Source: WEF in collaboration with Mercer (2015).
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implying an average for all African coun-
tries of only 1,346. Given that most African
countries have large numbers working in
agriculture, and the importance of the sector,
these numbers are extremely low.

The number of graduates from the sciences
is the highest, again with North Africa pro-
ducing reasonable numbers. The average for
the 18 countries is 5,105, a long way short
of, for example, Brazil’s 58,403 graduates in
sciences.

More Africans are enrolled in non-critical
technical skill than critical technical skill
courses

More than 3 million African students were
enrolled (in 2015) in non-CTS areas, but only
1.7 million in CTS areas (table 3.3). Enroll-
ment in the social sciences, business, and law
is the highest. In a few countries—Botswana,

Burkina Faso, Mali, Mozambique, Rwanda,
and Tanzania—an estimated 313,300 students
were enrolled in non-CTS courses, and only
110,357 in CTS areas.

Only 164,245 were enrolled in agriculture,
corroborating Wachira Kigotho’s point that
“only 2 percent of Africa’s students special-
ize in agriculture, even though agriculture
contributes 32 percent of Africa’s gross do-
mestic product, as compared to 1.4 percent in
Europe.” The low rate of African students’
enrollment in CTS programs is extremely
unlikely to provide the knowledge and skills
required for Africa’s development.

Poor quality of math and science
education

The quality of math and science education in
Africa can be assumed to be an underlying fac-
tor in low enrollment and graduation in CTS

Table 3.3 Tertiary enrollment in CTS and non-CTS areas

CTS areas Non-CTS areas

Engineering,

management, Health Social sci Hi ities
Country and construction  sciences Agriculture Sci b and law and arts
Algeria 99,897 56,638 19,904 86,084 441,486 —
Botswana 2,519 2,107 831 8,406 14,952 3,693
Burkina Faso 2,480 3,701 134 10,333 35913 11,663
Cameroon 8,809 5,111 921 37,509 130,455 —
Cote d’Ivoire 16,380 4,300 2,177 27,128 108,901 4,103
Egypt 220,735 298,649 65,234 98,385 870,719 460,512
Ethiopia 47,036 43,603 39,618 — 214,672 —
Ghana 20,047 26,065 9,304 26,065 144,444 —
Madagascar 5,770 7,452 2,337 10,552 50,944 9,987
Mali 1,723 5,980 685 1,565 57,183 12,836
Mauritius 2,902 1,723 340 4,385 23,409 2,349
Morocco 36,706 22,737 3,520 98,842 187,914 —
Mozambique 8,523 4,760 5,213 5,633 50,192 8,048
Rwanda 3,900 4,886 5,102 9,652 40,047 3,768
Tanzania 5,846 7,424 1,636 8,318 68,391 6,614
Tunisia 55,647 20,283 7,289 89,970 91,873 —
Total 538,920 515,419 164,245 522,827 2,516,543 523,573

Source: WEF in collaboration with Mercer (2015).
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fields (another is discussed under “Professions
and the workplace”). Table 3.4 presents data
on quality in this area in 29 African countries,
showing an average score of 3.76—far worse,
for example, than Singapore’s 6.32, which has
a modern developing economy—and paints
a challenging picture for African countries.
Countries well above the average include Cote
d’Ivoire, Mauritius, Tunisia, and Ghana.

Ideal number of critical technical skill
graduates

The 18-country average number of annual
graduates produced in CTS areas (engineer-
ing, construction and management, health
sciences, agriculture, and sciences) is 12,999.
This is a huge shortfall against countries such
as Malaysia (116,285) and the Republic of
Korea (288,385).

The average number of annual CTS gradu-
ates in the Republic of Korea and Malaysia
stands at 202,335 for both countries, with a
combined population of about 79.4 million.
This number is far higher than the 18-country
African average of 12,999. For its estimated
population of 1.166 billion, using these two
countries as a benchmark (or “ideal”), Africa
should be producing 2,971,926 CTS gradu-
ates every year.

Subtracting the estimated current annual av-
erage of CTS graduates in Africa (701,946)
from the ideal (about 2.9 million), leaves
Africa short of about 2.3 million CTS grad-
uates annually. In 2023—the end of the First
10-year Implementation Plan of Agenda 2063
—the African population is projected to climb
to 1.3 billion, leaving a shortage of 2,530,334
CTS graduates.

Table 3.4 Quality of math and science education in selected African countries

Country Score Country Score
Algeria 3.16 Mauritania 2.89
Botswana 3.57 Mauritius 4.55
Burkina Faso 3.84 Morocco 4.19
Burundi 3.46 Mozambique 2.59
Cameroon 4.26 Namibia 2.86
Chad 2.82 Nigeria 2.62
Cote d’Ivoire 5.06 Rwanda 4.13
Egypt 2.39 Senegal 4.01
Ethiopia 3.62 South Africa 1.89
Ghana 4.38 Tanzania 2.38
Guinea 3.09 Tunisia 4.71
Kenya 4.03 Uganda 3.06
Lesotho 3.81 Zambia 4.29
Madagascar 3.75 African average 3.76
Malawi 2.96 Singapore 6.32
Mali 3.14

Source: WEF in collaboration with Mercer (2015).

Note: 1 =poor, 7 = excellent.
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Science, technology, engineering,
and mathematics

Back to basics

The acronym STEM is long-standing short-
hand to cover the four fields of science,
technology, engineering, and mathematics.

Science refers to basic and applied sciences.
Technology refers to the application of sci-
ence, engineering, and other fields, such as
medicine. Innovation includes all of the pro-
cesses, including business activities that bring
a technology to market. Science and technol-
ogy are linked to economic growth; scientific
and technical capabilities determine the ability
to provide clean water, good health care, ad-
equate infrastructure, and safe food. The first
priority for African countries is to build indig-
enous scientific and technological capacity,
including research infrastructure, as part of
their national development planning strategies.

Technology is a knowledge system, not
simply physical technology and equipment.
It relies heavily on modes of learning; ad-
aptation to new technologies; educational
systems; industrial policies and policies on
science, technology, and innovation; the na-
ture and composition of the private sector;
and the capabilities inherent in the public
sphere. Technology also relies heavily on
demand: Strong demand for technological
solutions directed to local capabilities can
be one of the strongest incentives to learn-
ing accumulation. Technology also depends
on the flows of knowledge, resources, and
people between public and private domains
of knowledge and the mechanisms by which
information on specific innovations is shared,
developed, commercialized, and diffused.
In Africa, the incentive structure that causes
different parties to become involved and stay
committed to technological enterprises needs
robust attention from policy makers.

Engineering is the field or discipline, prac-
tice, profession, and art that relates to the
development, acquisition, and application
of technical, scientific, and mathematical
knowledge about the understanding, design,
development, invention, innovation, and use
of materials, machines, structures, systems,
and processes for specific purposes. Engineer-
ing encompasses a range of more specialized
sub-disciplines, each with a more specific
emphasis on certain fields of applications and
particular areas of technology.

The engineering profession plays a major
role not only in the growth and development
of a country’s economy but also in improving
its citizens’ quality of life. The engineering
profession is also playing an ever-increasing
role in enabling a country to participate in
the global economy and to protect the envi-
ronment. The linkage between a country’s
indigenous engineering capacity and its eco-
nomic development is clear, as is Africa’s
need to develop more engineering profes-
sionals to address sustainable development
issues.

Development in Africa

The development trajectory of STEM educa-
tion, skills, professions, and capacity on the
continent has been undermined by long-stand-
ing systemic challenges, such as:

* Weak links between scientific enterprises
and political institutions/policy makers.

* Outdated STEM policies frozen in post-co-
lonial frameworks.

* Low and falling STEM public and private
funding as a share of GDP.

* Declining quality of STEM education at all
levels of education—primary, secondary,
tertiary, and vocational.
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* Brain drain—Africa is losing its best scien-
tific and technical experts to other regions.

e Lack of institutions dedicated to scien-
tific and technological innovation and
commercialization.

*  Weak links between public research and de-
velopment (R&D) institutions and industry.

e Other aspects related to STEM that im-
pede further scientific and technological
development, such as the impact of global-
ization on trade and technology transfer.

Tertiary education and skills

African universities have been the foremost
sites for delivering STEM education, skills,
and capacity on the continent. To understand
the quantity and quality challenges facing
them, one needs to delve into their historical
context and trajectory in the post-colonial era.

From independence, the developmental sig-
nificance of African universities ensured their
initial establishment and proliferation and
generated an impressive increase in access to
higher education in most of the continent (Ajayi
and others, 1996). Since the development cri-
sis of the 1980s, however, Africa’s capacity
to supply higher education has been severely
diminished, and resources for this expanding
sector have been curtailed. The World Bank
and the International Monetary Fund were key
players among the architects of the structural
adjustment programs that contributed to the
qualitative deterioration of African universities
during the 1980s, against widespread campus
resistance and expressions of concern from the
African intelligentsia. African governments
found themselves caught between the direc-
tives of international financial institutions and
popular demand but, increasingly indebted to
the former, demanded reductions in public ex-
penditure (Sawyerr, 2002).

As observers have pointed out over the years,
the resulting externalization and depletion of
African intellectual capacity has had major
implications for the capacity of universities
to generate the much-needed cadres of skilled
professionals, with long-term implications for
regional development, integrity, and autono-
my. The lack of intellectual capacity across
Africa has now become a key feature of the
development crisis and its perpetuation. Nev-
ertheless, the 21st century has seen a change
of heart even within the powerful internation-
al financial institutions, which only a decade
or so ago considered higher education a luxu-
ry that Africa could ill afford (Sawyerr, 2002).

But this shift has arrived at a juncture where
a rising population and ensuing youth bulge
are placing huge demands on universities.
The combination of increasing students and
the huge infrastructure and capacity backlogs
after nearly two decades of underinvestment
(which have still not been mitigated by cur-
rent funding streams) mean that the quality
of education in African universities is below
par. It is also a fundamental fact that Africa
continues to suffer from gross underprovision
of higher education compared with other de-
veloping regions, not to mention developed
nations and regions such as Japan, North
America, and Western Europe.

Vocational and polytechnic institutes in Af-
rican countries are also key sites for STEM
capacity development. Technologists, tech-
nicians, artisans, and craftspeople are the
bedrock on which small and medium-sized
enterprises and businesses are founded, es-
pecially in operation and maintenance. Many
African countries have made the mistake of
neglecting the training of technicians, tech-
nologists, and artisans, while TVET systems
have been left in a parlous state.

African economies are therefore systematical-
ly undermined by the impact of this “double
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whammy” of the lack of educated and skilled
high-level STEM professionals and of
technician-grade artisans and craftspeople.

Needs and numbers

There is, in particular, a need for improved
statistics and indicators on STEM education
and on numbers of professionals in Africa.
The dearth of such data—gender disaggre-
gated in particular—points to a challenging
context in which to discuss capacity or un-
der-capacity of STEM professionals. There is
also a need to disaggregate data into the four
STEM fields. This is critical as there is a ten-
dency for data collected to lump “scientists
and engineers” together.

The data from UNESCO (table 3.5) highlight
the gross disparities between enrollment and
graduation rates from engineering courses in
13 African countries. These dismal data are a
manifestation of the dire state of engineering
education, teaching, and learning conditions
in African universities, including the shortage

of qualified and experienced academics and
lecturers.

Gender equality

Access to STEM for women on an equal basis
with men is necessary to transfer patterns of
productivity, contribute to job creation and
new ways of working, and to promote the
establishment of a knowledge-based society
resulting in wealth creation. Such access also
has the potential to improve the quality of life
of women and men in African societies and
communities. The challenge that Africa faces
is to turn these noble aspirations into actions.
Table 3.6 highlights the stark nature of Afri-
ca’s gender divide in engineering education.

Professions and the workplace

It has long been suggested that STEM pro-
fessions suffer from a profound lack of social
and professional status in Africa, in that they
are not perceived by the youth and the pub-
lic as professions to be aspired to in terms

Table 3.5 Number of students graduating in tertiary-level engineering, 13 African

countries
Country 1999 2000 2001 2002 2003 2004 2005 2006
Algeria — — — — — 10,842 — 12,156
Botswana 54 — 38 — — — — —
Eritrea — — 159 65 185 82 — —
Ethiopia 661 704 — 1,259 2,197 2,511 2,396 2,235
Madagascar — — 306 102 — — 632 441
Mauritius — — 387 329 294 734 743 729
Morocco — 721 — — 1,243 1,099 2,829 3,550
Mozambique — — — — — 105 162 —
Namibia — — 10 — 38 — — —
South Africa — 5,360 — 7,079 7,364 8,358 9,003 10,387
Swaziland — 3 — 8 — 5 36 6
Tanzania 957 — — — — 727 — —
Uganda 519 1,077 — — — 1,354 — —

Source: UNESCO Institute for Statistics (2015).
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Table 3.6 Number of students enrolled in tertiary-level engineering, five African

countries

Count 1999 (M 1999 (F) 2000 (M) 2000 (F)
ry

2001 (M) 2001 (F) 2002 (M) 2002 (F)

Ethiopia 5,402 516 5,438 454
Mauritius 1,476 433 1,495 338
Morocco 4,083 1,267 5,542 1,628
South Africa 36,164 7,190
Swaziland 336 25 308 19

10,430 991 8,618 765
1,580 398 1,457 390
10,831 5,686

227 41

Count; 2003 (M 2003 (F) 2004 (M 2004 (F)
ry

2005 (M) 2005 (F) 2006 (M) 2006 (F)

Ethiopia 12,548 1,077 15,415 1,932
Mauritius 1,682 487 1,820 662
Morocco 10,546 3,024 10,130 3,091
South Africa 40,913 13,125 46,257 15,756
Swaziland 257 48

Source: UNESCO Institute for Statistics (2015).

14,539 2,433 10,833 2,134
2,130 841 1877 708
12,772 4,018 15,588 5,804
52,181 16,847 52,108 18,231
201 24 159 15

of high-profile careers, pay, wealth creation,
social cachet, and so on. This is in contrast to
professions such as medicine (doctors) and the
legal profession (lawyers, judges, and so on).
This perception points to an essential dichoto-
my in the role of African STEM professionals
in their countries, in that, while the continent
is crying out for infrastructure development
of roads, bridges, airports, seaports, schools,
hospitals, and other key public facilities and
installations, its STEM professionals have lit-
tle support for work in these areas.

These dynamics of exclusion and underem-
ployment have stalled the development of
robust indigenous STEM professional capaci-
ty in Africa, and have further exacerbated the
poor pace of development on the continent.
They also create the imperative for African
countries to accelerate their development of
indigenous industrialization, manufacturing,
and natural resource-processing infrastruc-
ture and capacities. This rationale is obvious
because, as long as foreign-owned multina-
tional companies dominate the industrial and
manufacturing sector in Africa, the continent

will struggle to achieve sustainable growth
of its cadre of highly educated, skilled, and
employed STEM professionals who enjoy the
status and recognition that their profession
deserves.

Communication and popularization

STEM communication and the notion of
“public understanding of science” has been a
growing and emerging agenda since the 1980s,
particularly in the developed world, where it is
mainstreamed as a key plank of the science,
technology, and innovation (STI) policy and
outreach strategy for advancing society and
entering the “economy of discovery.”

A key driver has been the growing recogni-
tion of STTI’s critical role in the development
trajectory and thus the need to enhance citi-
zens’ scientific knowledge base and capacity.
Africa, however, continues to lag behind in
popularization.

STEM communication and the public under-
standing of science should help overcome
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Africa’s myriad and intractable development
challenges by highlighting and promoting the
pivotal role of STEM in developing innova-
tions and solutions. This is evident in the area
of health where dismal levels of scientific
literacy in African countries is a huge chal-
lenge in addressing public health pandemics
and pathologies, such as Ebola, HIV/AIDS,
tuberculosis, malaria, high maternal and in-
fant mortality rates, and the remaining gaps in
childhood vaccination.

There is a strategic rationale for popularizing
science capacity, expertise, and innovative
good practices in Africa, based on African-cen-
tered approaches. Despite major advances in
the global north and in parts of the developing
world (such as Latin America, the Caribbean,
India, and some other Asian countries), such
popularization has failed to take off and re-
mains marginalized in Africa’s scientific
landscape. Such marginalization stems from
factors such as the lack of policy develop-
ment and institutionalization of the agenda by
African governments and by Africa’s STEM
institutions. There is thus a growing under-
standing of the rationale for strengthening the
agenda within STI policies among African
nations, RECs, and continental development
frameworks, such as Agenda 2063 itself and
the AU/NEPAD STISA 2024 (see chapter 1).

African STEM professionals should be skilled
and their capacity enhanced so that they can
undertake and deliver scientific literacy, com-
munity engagement, and STEM outreach on
the continent. The aim is to reduce knowl-
edge gaps at individual, policy, institutional,
government, and socioeconomic levels and
reduce the knowledge gaps in legislation and
implementation (Rasekoala, 2015)..

Policy development should be addressed to-
ward capacity building and the training of a
new generation of multidisciplinary STEM
communicators and journalists to work
for—and with—their fellow citizens to com-
municate STEM’s pivotal role in sustainable
development and the betterment of societies,
in an inclusive and empowering dynamic, in
Africa.

STEM communication could be an evolving,
empowering, and progressive journey for
African citizens to own and include scientific
notions in their everyday experiences, so that
they are better able to make informed choices
and decisions that will improve the quality
of their lives. This firm foundation (without
which all other progressive indicators in
STEM cannot be delivered) is imperative for
viable growth of educated and skilled profes-
sionals on the continent.
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TECHNICAL AND VOCATIONAL SKILLS:
THE PITFALLS AND THE PROMISE

Declining attention to training
technicians in Africa

The past decade has seen a sharp drop in at-
tention to training technicians through TVET
in Africa. TVET challenges today revolve
around issues of assuring enough TVET
training, balancing supply and demand, de-
lineating the roles of the public and private
sectors, recognizing TVET professionals, and
ensuring cost-effectiveness of training. Schools
and universities—and the well-trodden path
between them—dominate thinking about educa-
tion policy and development. But outside these
two institutions is a less well understood world
of colleges, diplomas, certificates, and profes-
sional examinations—the world of TVET.

TVET systems in Africa differ by country,
and are delivered at different levels in many
types of institutions, including technical
and vocational schools (public and private),
polytechnics, enterprises, and apprenticeship
training centers. In West Africa in particular,
traditional apprenticeship offers the largest
opportunity for acquiring employable skills
in the informal sector: In Ghana for example,
that sector accounts for more than 90 percent
of all skills training.

Technical and vocational education and
training in Africa

Historically, TVET in Africa has been deliv-
ered by government and private providers,
which include for-profit institutions and

nonprofit, nongovernmental, and faith-based
institutions. In almost all countries, non-gov-
ernment provision of TVET is on the increase
in numbers of institutions and students. To a
large extent, private providers train for the
informal sector (which is an expanding job
market all over Africa) while public institu-
tions train mostly for the (virtually stagnant)
industrial sector. Private providers also target
“soft” business and service-sector skills like
secretarial practice, cookery, and dressmaking,
which do not require much capital. A limited
amount of in-company or enterprise-based
training also takes place in some countries,
though this type of training is often dedicated
to sharpening employees’ specific skills.

The current status of TVET in Africa is not
all about weaknesses. TVET systems in a
growing number of countries are undergoing
or have undergone promising reforms that are
designed to build on the inherent strengths of
the system. The major reforms concern set-
ting up national training bodies and enacting
laws to strengthen national vocational train-
ing programs. The need to link training to
employment (either paid or self-employment)
is at the root of all best practices worldwide.

Share of enrollment in technical and
vocational education and training, 2005

The UNESCO Institute for Statistics survey
on TVET education indicated the enrollment
share in TVET education in the majority of
African countries a decade ago (table 4.1).
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Status of technical and vocational
education and training in the Economic
Community of West African States
region, 2012

The general trend in the Economic Communi-
ty of West African States (ECOWAS) region
is a growing supply of TVET teachers. During
the six years under review, TVET teachers
at the secondary level in Ghana increased
by 281 percent, while Guinea also recorded
strong gains. The teaching profession, how-
ever, remains male dominated.

TVET enrollment in the region remains very
low: Only 20 percent of secondary programs
were TVET in Mali in 2012, and the remain-
ing countries had less than 10 percent as
TVET. Women accounted for a minority of
enrollment, possibly because of lower par-
ticipation rates of girls at lower educational
levels, higher illiteracy rates and higher drop-
out rates. Women’s participation in TVET
was weakest in Ghana at 37 percent in 2012.

The issue of skill development programs is par-
ticularly important in African countries, given

the rapidly increasing populations that include a
high proportion of young people. A third of the
30 million illiterate youths (15-24 years) in Af-
rica are in the ECOWAS region. Young women
still constitute 60 percent of all illiterates in this
age group. TVET is a positive response to the
challenge ofilliteracy, and the provision of skills
for employability should take into consideration
the diverse realities of learners.

Status of technical and vocational
education and training in the Southern
African Development Community region,
2003-2010

The UNESCO Institute for Statistics under-
took a comprehensive analysis of TVET in
the Southern African Development Commu-
nity (SADC) region (tables 4.2 and 4.3).

Addressing youth unemployment
through strong technical and
vocational education and training

African youth face very high unemployment
rates, yet could constitute a vast reservoir of

Table 4.1 Share of enrollment in TVET education in Africa, 2005

Africa Three Asian countries Three OECD countries
Enrollment Enrollment Enrollment

Country (%) Country (%) Country (%)

Rwanda 36 Korea, Rep. of 19 Australia 70

Algeria, Cameroon, Benin, DRC, 10 Thailand 18 Austria 62

Egypt, Libya, Mali, and Mauritius,

Burkina Faso, Burundi, Djibouti, 8 Indonesia 16 Belgium 68

Mozambique, and Tunisia

Botswana, Cape Verde, Morocco, 5

South Africa, and Togo

Mauritania 4

Uganda 4

Chad, Eritrea, Ethiopia, Gambia, Ghana, 1

Guinea-Bissau, Kenya, Lesotho, Niger, Sao
Tomé and Principe, Senegal, Sudan, and
Zambia

Source: Adapted from the AfDB, OECD, UNDP, and UNECA (2008).
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Table 4.2 TVET provision: Agencies and share of education budget

Country Ministries responsible for public TVET provision

Share of education budget
allocated to TVET (%)

Botswana Ministry of Education and Skills Development,

Department of Technical and Vocational Education and Training

Ministry of Labour and Home Affairs

Estimated at 6.9% in 2009
but not based on official data
(monitoring report)

DRC Ministry of Primary, Secondary, and Vocational Education Ministry of Public Health No data available
Ministry of Social Affairs, Humanitarian Action, and National Solidarity

Ministry of Employment, Labour, and Social Welfare

Ministry of Higher and University Education
Ministry of Youth and Sports

Inter-Ministerial Commission for Technical Education and Vocational Training

Lesotho Ministry of Education and Training
Malawi Ministry of Education, Science, and Technology
Ministry of Labour

6% (2003—2004)
3.4% (2008)

Technical, Entrepreneurial, and Vocational Education and Training Authority

Mauritius Ministry of Education and Human Resources
Mozambique ~ Ministry of Education

Namibia Ministry of Education

Seychelles Ministry of Education

South Africa Department of Higher Education and Training

4.4% (2009)
4% (2009)
2.9% (2010)
13.6% (2009)
2.5% (2009)

Swaziland Ministry of Education No data available
Tanzania Ministry of Education and Culture 1.4% (2009)
Zambia Ministry of Science, Technology, and Vocational Training 0.6% (2009)
Zanzibar Ministry of Youth, Employment, Women, and Children Development 2.8% (2009)

Zimbabwe Ministry of Higher and Tertiary Education

Source: Adapted from UNESCO (2013).

4.7% (2009)

talents, skills, and opportunities that through
smart interventions could be transformed into
a productive workforce. Youth unemploy-
ment in Sub-Saharan Africa was 12 percent in
2012, and was higher among youth with less
education. Whereas mathematics and science
are in high demand, humanities are in high

supply.

Technical and vocational education and
training and youth in Africa

In all Sub-Saharan Africa, formal TVET pro-
grams are school-based. Most students enter
the vocational education track at the end of
primary school, corresponding to 6—8 years
of education as in countries like Burkina Faso
and Kenya, or at the end of lower or junior
secondary school, which corresponds to

9-12 years of basic education (in for exam-
ple, Ghana, Nigeria, Mali, and Swaziland).
In some countries, training models follow
those of the former colonial power. In either
system, the vocational education track has
the unenviable reputation of being a dead end
as far as academic progression is concerned
and fit for those pupils who are unable to con-
tinue to higher education (see “Poor public
perception”).

The duration of school-based TVET is be-
tween three and six years, depending on
the country and the model. Some countries
like Ghana, Senegal, and Swaziland at-
tempt to expose young people to the junior
secondary school curriculum. But TVET
for employment is unlikely to be effective
when delivered concurrently with general
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Table 4.3 TVET enrollment in the SADC region

Share of TVET
No. of TVET Total enrollment (public enrollment in
providers (formal and private TVET Gender breakdown of total Further population aged
Country and non-formal) institutions) Education and Training enrollment 15-24
Botswana 202 31,000 (2006) Not available 30%
DRC Unknown 755,035 (2006) Not available Data not available
Lesotho 69 (2010) 3,457 (2009) 1,393 (female) 2,001 (male) ([missing data)] 1%
Malawi 254 (2010) 4,164 (2010) (public 1,420 (female) 2,744 (male) 0.2%
TVET institutions only)
Mauritius 576 (2010) 44,294 (levy funded Not available 21.7%
learners) (2008--2009)
Mozambique 68 (2010) 46,082 (2010) Not available 1.2%
Namibia 15 (2008) 6,612 (2008) 2,492 (female) 3,950 (male) Data not available

Seychelles 23 (2010) 1,699 (2010) (public

TVET institutions only)
340,583 (2009)

2,858 (2006)
(including pre-vocational
courses in schools)

South Africa 914 (2010)
Swaziland 57 (2006)

Tanzania 889 (2010) 177,749 (2009)
Zambia 276 (2010) 33,399 (2009)
Zanzibar 30 (2009) 2,894 (2010)

Zimbabwe 57 (2010) 13,217 (2009) (public

TVET institutions only)

Source: Adapted from UNESCO (2013).

795 (female) 905 (male) (missing data on 4.5%

institutions)
Not available 3.9%

971 (female) 1,166 (male) 1.2%
(gender breakdown not
available for pre-vocational

schools)
76,943 (female) 100,806 (male) 2.2%
13,531 (female) 19,868 (male) Data not available
710 (female) 2,184 (male) 1.5%
5,853 (female) 7,364 (male) 0.5%

education in junior secondary schools. The
reason is employment-oriented training re-
quires inputs in human (qualified instructors)
and material resources that are not available
or too expensive to provide in all junior
secondary schools or even in a cluster of sec-
ondary schools.

Vocationalizing the junior secondary school
curriculum should thus be viewed with cau-
tion. A good basic education provides a solid
foundation for good TVET. The only cases
in which vocationalization may be helpful
is probably in the use of computers, general
agriculture or farming, and entrepreneurship.
Computer literacy is relevant to all occupa-
tions while the teaching of basic agriculture
and entrepreneurship are not capital-intensive
or too costly.

On governance, oversight responsibility
is usually shared between the ministries
responsible for education or technical educa-
tion and labor or employment, though some
specialized vocational training programs (in
agriculture, health, transport, and so on) fall
under the supervision of sector ministries. In
spite of the multiplicity of training programs,
the place of TVET in the school system in
many countries is marginal on enrollment and
number of institutions.

Socioeconomic environment and context

Kathure, C. and Mbijjiwe, J. 2014. Weak
national economies characterized by low job
growth, high population growth, and a grow-
ing labor force. The per capita income of
most Sub-Saharan countries (outside South
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Africa) is less than $400. Although the econ-
omy in a few countries, including Botswana
and Ghana, is growing at a respectable rate
of about 5 percent, the annual real growth
rate in many countries is less than 2 percent,
limiting the prospects for employment cre-
ation. An estimated 500,000 young people
add to the labor force each year in Kenya
for example, and as many as 700,000 in
Tanzania and 250,000 in Zimbabwe. Africa’s
economies face the daunting task of find-
ing productive employment for 7 million to
10 million annual new entrants to their labor
markets over the next few years, reflecting
high population growth and the increasing
number of countries offering universal pri-
mary education.’

Shrinking or stagnant wage jobs, especial-
ly in industry. Apart from Botswana, Cote
d’Ivoire, Ghana, and South Africa, the indus-
trial labor force is less than 10 percent in most
African countries. The vast majority of the
workforce is in the services and agriculture
sectors. In many African countries, with the
notable exception of South Africa and Mau-
ritius, about 85 percent of the workforce is in
the informal, non-wage employment sector.
Policy makers need to bear this labor force
distribution in mind when developing nation-
al TVET strategies.

Huge numbers of poorly educated, unskilled,
and unemployed youth. Although some prog-
ress has been made, the illiteracy rate in many
countries is still high at more than 50 percent.
Of significance to TVET is that enrollment
at the secondary school level, where TVET
is normally provided, is also low with only
few countries having a gross enrollment rate
of more than 50 percent. The average school
completion rates in Africa are such that many
young people drop out of the school system
before they have acquired any practical skills
and competencies for the world of work. Av-
erage completion rates are 80—90 percent for

primary school, 3040 percent for lower or
junior secondary school, and about 20 percent
for senior secondary school. Only 1-2 percent
of the college age group actually enter univer-
sity or other tertiary institutions. In Ghana,
for example, 49.1 percent of the workforce
is illiterate and only 3.9 percent have had any
vocational or technical training. In Tanzania,
less than 5 percent of the labor force is edu-
cated beyond primary school.

Educated but unemployed college and univer-
sity graduates. In almost all African countries,
many graduates coming out of the formal
school system are unemployed, although op-
portunities for skilled workers exist, bringing
into sharp focus the mismatch between train-
ing and labor market skill demands. Critics
argue that the lack of inputs from prospective
employers into curriculum design and train-
ing delivery are partly responsible for the
mismatch. Another oft-cited reason for high
unemployment among graduates is the ab-
sence of entrepreneurial training in the school
curriculum.

Uncoordinated, unregulated, and fragmented
delivery systems. Except for few countries
(notably Botswana, Malawi, Mauritius, Na-
mibia, South Africa, and Tanzania), TVET
provision in Africa is spread over different
ministries and organizations, including NGOs
and church-based organizations, with a mul-
tiplicity of testing and certification standards.
This has implications for standardization of
training, cost-effectiveness, quality assur-
ance, recognition of prior learning, and the
further education of TVET graduates. In the
informal sector, traditional apprenticeship,
often the only means for the rural poor and
the economically disadvantaged to learn a
trade, is marginalized, unregulated and lacks
government support. The governance struc-
ture in many countries does not promote
effective coordination or sharing of resources
within the system.
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Low quality. The quality of training is gener-
ally low, with undue emphasis on theory and
certification rather than on skills acquisition
and proficiency testing. Inadequate instructor
training, obsolete training equipment, and lack
of instructional materials are some reasons.
High-quality skills training requires appropri-
ate workshop equipment, adequate supply of
training materials, and practice by learners.

Geographical, gender, and economic ineq-
uities. Although access and participation in
TVET in Africa reflects the gender-biased
division of labor (justifying therefore the
current efforts of gender mainstreaming in
TVET), policy makers should not lose sight
of economic and geographical inequities in
designing TVET strategies for poverty erad-
ication. Economic inequity is a greater barrier
to participation in TVET than gender. In many
African countries, children of poor parents
are unable to afford the fees charged by train-
ing institutions. Invariably, the good TVET
schools are in big cities, limiting access to
rural dwellers. We see therefore a paradox in
which those who need TVET most—the rural
and economically disadvantaged population
—are crowded out.

Poor public perception. For many years,
TVET in Africa has been considered a career
path for the less academically endowed. This
perception has been fueled by the low aca-
demic requirements for admission into TVET
programs and the limited prospects for further
education and professional development.
Worse, the impression is sometimes created
by governments that the primary objective of
the vocational education track is to keep drop-
outs or “lockouts” (that is, students who are
unable to move up the educational ladder, not
because of poor grades but because of lack of
places at the higher level) from the basic and
secondary school system off the streets, rather
than as a strategy to train skilled workers for
the job market and for sustainable livelihoods.

Weak monitoring and evaluation. Current
training programs in many countries are
supply driven. TVET programs are often not
designed to meet observed or projected labor
market demands. The emphasis appears to be
on helping the unemployed find jobs, without
any critical attempt to match training to avail-
able jobs. This has led to many vocational
school graduates not finding jobs or finding
themselves in jobs for which they have had
no previous training. Non-targeted skills de-
velopment is one of the major weaknesses of
the TVET system in many African countries.
Training institutions also neglect to track the
employment destination of their graduates.
Consequently, valuable feedback from past
trainees on the quality of their training and the
opportunity for their experience-based inputs
to be factored into the review of curricula and
training packages are lost. In other words,
tracer studies that can improve the market re-
sponsiveness of training programs are absent
in many countries.

Inadequate  financing, poor management,
and ill-adapted organizational structures.
Only a few governments in Africa are able
to finance TVET at a level that can support
quality training. Ethiopia spends only about
0.5 percent of its education and training
budget on TVET while Ghana spends only
about 1 percent. The figure is 10 percent for
Mali and 12.7 percent for Gabon (table 4.2).
TVET is expensive on a per student basis: In
1992, Gabon spent $1,820 by this measure.
Unit costs are necessarily expected to be
higher in TVET institutions than in primary
and secondary schools because of smaller
student-to-teacher ratios, expensive training
equipment, and costly training materials that
are “wasted” during practical lessons.

The diverse TVET management structures
and the sharing of supervisory responsibilities
by government bodies and ministries account
for some of the inefficiencies in the system,
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such as duplication and segmentation of train-
ing, and the absence of a common platform
for developing coherent policies and joint
initiatives.

Public versus private provision of techni-
cal and vocational education and training.
School-based government training institutions
are generally fewer than those in the private
sector. In Ghana for example, government
TVET institutions include 23 technical insti-
tutes under the Ministry of Education with
a total enrollment of about 19,000 students.
The Ministry of Manpower Development and
Employment also runs 38 National Vocational
Training Institutions. An estimated 500 pri-
vate establishments of diverse quality enroll
more than 100,000 students. The Catholic
Church is the single largest private provider
of TVET in that country.

The majority of students in private institutions
are women (76 percent in Ghana; 60 percent
in Tanzania and Zimbabwe; 55 percent in
Senegal). Most for-profit private providers
are concentrated in urban centers, while
church-based institutions tend to be based in
rural and economically disadvantaged areas.

The distribution of TVET providers in Afri-
ca is skewed in favor of private providers. In
Tanzania, public institutions account for only
8 percent of the total, while enterprise-based
training (22 percent), for-profit institutions
(35 percent), and church/NGO providers
(31 percent) make up the bulk of the private
sector institutions. In Zambia, public TVET
provision is at 18 percent, while church/ NGO
and for-profit providers are 18 percent and
36 percent, respectively.

State support for non-government providers
varies from country to country. In Ghana,
government support is limited to paying sala-
ries of selected key management and teaching
staff, and to small grants for administrative

purposes. In some francophone countries
(such as Cote d’Ivoire and Mali), non-govern-
ment providers receive much more support.

Situation in conflict and post-conflict societ-
ies. War and conflict situations have destroyed
the TVET delivery system in countries like
the DRC, Liberia, and Sierra Leone. Accord-
ing to the AU, some 300,000 Liberians are
internally displaced, and about 320,000 are
refugees in neighboring countries. There are
about 300,000 child soldiers under 18 years
old in the world, half of whom are in Africa.
In war-affected zones, capacity for skills de-
velopment is limited and the school system
suffers from low enrollment and completion
rates. The TVET system in these countries is
characterized by damaged infrastructure and
inadequate human resources caused by the
death or displacement of instructors and other
workers. Vocational training can help rein-
tegrate the victims of war and violence into
mainstream society.

Stepping up to the plate

TVET plays an under-recognized role in a
country’s skill systems. African countries
with their high under- and unemployment
among youth need to make a strategic deci-
sion and follow the AU’s 2007 Strategy to
Revitalize Technical and Vocational Educa-
tion and Training (TVET) in Africa. For the
Africa we want, Africa’s leaders must resolve
the following strategic issues (African Union,
2007).

Institutional and funding barriers need
to be overcome

Professional education and training demands
an institutional base that:

 Offers short-cycle professional programs in a
tier of institutions separate from universities.
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e Makes use where relevant of the successful
model of universities of applied science.

* Consolidates training providers into insti-
tutions of adequate size.

* Provides a consistent framework of public
funding for professional education and
training, avoiding distortions, and backed
by quality assurance.

* Ensures an institutional framework to coor-
dinate professional education and training,
engaging employers and organized labor,
so that programs and qualifications are
comprehensible and accessible to key
stakeholders.

Work-based learning needs to be
realized systematically

The workplace provides a strong learning en-
vironment and facilitates recruitment, while
trainees contribute to output. Work-based
learning opportunities are also a direct ex-
pression of employer needs. All professional
education and training programs should
involve some work-based learning as a con-
dition of receiving government funding.
Such learning should be systematic, quality
assured, and credit bearing.

Vocational teachers require teaching
skills and up-to-date industry knowledge
and experience

There are many challenges in recruiting
and retaining vocational teachers who meet
the demanding twin requirements of ped-
agogical skills and practical professional
expertise. Keeping practical knowledge in
the workplace up to date is also a major
challenge. Directly recruiting practitioners
from industry in mid-career can be allied
with part-time working arrangements that

allow teacher-practitioners to continue to
work in their field. These strategies require
a flexible framework of pedagogical prepa-
ration and strong leadership in professional
training institutions to make the best use of
a mixed teaching team, and need to ensure
that the workforce in professional training
institutions benefits from a strong blend of
pedagogical skills, industry experience, and
academic knowledge. Qualification require-
ments should be adapted to that end.

Clearer pathways for learners

The strongest vocational systems offer a wide
range of opportunities to qualified apprentices
and other vocational graduates. These help
the architecture of the skills system by es-
tablishing a career structure for graduates of
the initial system, supporting the training of
apprentice trainers, and playing a key role in
developing management skills. To meet labor
market needs and the aspirations of students,
policy makers should ensure that graduates
from vocational programs have the oppor-
tunity to pursue higher-level vocational and
academic qualifications.

Policy makers should also build articulation
frameworks to support the transition from
professional programs to academic tertiary
education, underpinning those frameworks
with measures to ensure transparency and
quality in learning outcomes from profession-
al education and training.

A parallel measure would be to underpin pro-
gression pathways with good-quality career
guidance and information, before and during
professional programs.

To meet the needs of adult learners, flexible
modes of study should be adopted, including
part-time and modular arrangements, distance
learning, and competence-based approaches.
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Key success factors for the new African
technical and vocational education and
training

Such factors include:

e Mechanisms to ensure that the mix of vo-
cational provision corresponds to the needs
of the labor market.

* Adequate core academic skills, particularly
literacy and numeracy built into vocational
programs.

* A range of programs that offer opportuni-
ties for all and minimize dropouts.

* Flexible modes of study suitable to adults
with working and home commitments.

* Higher-level vocational qualifications,
and avenues of progression from initial
vocational programs to both higher-level
vocational and academic programs.

» Regular financing so that individuals’ choic-
es are not distorted by lack of funds.

Supporting conditions

The policies, practices, and institutions that
underpin TVET must have the backing of
public and private industrial development
strategies, to include:

* Vocational programs developed in partner-
ship and involving government, employers,
and trade unions.

» Effective, accessible, independent, pro-
active career guidance, backed by solid
career information.

* Strong data on vocational programs,
including information on vocational pro-
grams in international categorizations and
labor market outcomes.

The AU recognizes the importance of TVET as
ameans of empowering individuals to take con-
trol of their lives and recommends integrating
vocational training with the general education
system. It also appreciates that vast numbers
of young people are outside the formal school
system, and thus recommends integrating
non-formal learning approaches and literacy
programs with national TVET programs.
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CRITICALTECHNICAL SKILLS AND
OTHER CAPACITIES NEEDED FOR
AGENDA 2063'S FLAGSHIP INITIATIVES
AND PRIORITY PROGRAMS

This part presents indicative capacities and
skills required for executing the flagship
programs and other key continental priority
programs of Agenda 2063. These capacity sets
have been amply developed and explained in
Capacity Requirements for the New African
Vision: Agenda 2063— “The Africa We Want.”

The information in this section is structured by:

« Key purposes, provisions, and features of
each flagship initiative or major program.

 Indicative capacity requirements.

* Suggestions for developing CTS capacity,
including ideas on seed funding to mobi-
lize for action.

Integrated high-speed train
network

Key purposes, provisions, and features

This aims to link African capitals and com-
mercial centers to facilitate movement of
goods, factor services, and people, reduce
transport costs, and relieve congestion. With
one of the Seven Aspirations of Agenda 2063
being political and economic integration in
Africa, this world-class rail infrastructure is
to crisscross Africa in three phases:

* Phase 1: The high-speed rail will start in
Eastern Africa and connect most of Afri-
ca’s landlocked countries.

e Phase 2: It then connects Southern Africa
with West Africa.

* Phase 3: It starts with Egypt and links
North Africa with East Africa.

The network aims to build on and enable other
continental programs such as PIDA, the Con-
tinental Free Trade Area (CFTA), CAADP,
African Mining Vision (AMV), the AIDA, and
the Boosting Intra-African Trade framework.

This project will be a key catalyst for bring-
ing much-needed political stability, peace,
and security to the continent.

Indicative capacity requirements

Table 5.1 lists the indicative capacity require-
ments for the high-speed train network.

Developing critical technical skills capacity

The following additional approaches are pro-
posed, including estimated seed funding:

» Constitute an implementation taskforce to
push forward arrangements and mobiliza-
tion for the high-speed train network.
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» Agree on a suitable location for the coordi-
nation and facilitation of this project.

* Engage with the African diaspora for le-
veraging critical skills.

e Undertake a resource mobilization drive
for project funding.

» Urgently undertake environmental assess-
ments of the cities concerned with this
program.

+ Seed funding is estimated at $300,000. The
private sector is best placed to be the lead
of the resource mobilization drive and ef-
forts for this project.

Development of the train network will not
be in isolation, as it features in other key
continental and regional programs, includ-
ing the CFTA; the African Passport and Free
Movement of People; and the PIDA Trans-
port agenda, which aims to work toward
an integrated continent where the transport
infrastructure and services enable the free
movement of goods and people.

An African Virtual and E-University
Key purposes, provisions, and features

The African Virtual and E-University aims to
increase access to tertiary and continuing ed-
ucation in Africa by reaching large numbers
of students and professionals in multiple sites
simultaneously, and developing relevant and
high-quality open, distance, and e-learning
resources (often in rural and disadvantaged
urban areas) to offer prospective students
access to universities from anywhere in the
world, anytime.

Through the African Virtual University, at least
70 percent of all high school graduates will

have access to tertiary education with 70 per-
cent of them graduating in STI programs.

This e-university will be an integral part
of the Pan-African Virtual University and
envisages putting in place Internet-based in-
teractive learning (learning at one’s own pace,
in any place) by designing and developing
multimedia courses that are web-enabled and
form the curriculum of a fully-fledged degree
program.

The African Virtual and E-University also
aims to enhance the pedagogical and research
capacity of African tertiary educational in-
stitutions; raise the global standing of the
university; and build and sustain partnerships
with institutions that can support the African
Virtual and E-University mission.

Indicative capacity requirements

Table 5.2 lists the indicative capacity require-
ments for an African Virtual and E-University.

Developing critical technical skills
capacity

The following additional approaches are pro-
posed, including estimated seed funding:

» Constitute a team of continental higher
educational institutions to facilitate, coor-
dinate, and implement the effective use of
open, distance, and e-learning.

* Engage with the private sector through
various platforms and forums to develop
the infrastructure, human, and financial
support systems of the an African Virtual
and E-University.

» Seed funding is estimated at $250,000. In
addition to the above approaches, there
are some other programs and projects that
will complement an African Virtual and
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E-University. These include the PIDA-ICT
vision, which aims to build an information
society and an integrated digital econo-
my; the STISA Pillar 3, which focuses
on communication and intellectual com-
munication in ICT, and the Pan-African
E-Network with a focus on e-applications
and services in Africa.

Commodity Strategy
Key purposes, provisions, and features

The Commodity Strategy aims to enable Af-
rican countries to add value, extract higher
rents from their commodities, integrate with
global value chains, and promote vertical and
horizontal diversification anchored on value
addition and local content development.

It will be based on best practices, leading
to Africa regaining control of the pricing of
commodities of which it is the dominant
producer; hedge against price and currency
fluctuations in trading these commodities;
develop value chains through adding value
at various stages of the extraction process;
and ultimately shift African economies from
exporters of primary produce to exporters of
semi-processed and processed goods.

The Commodity Strategy further explores
the development of regional and continental
value chains in strategic commodities as well
as how to integrate small and medium-sized
enterprises (most of which are staffed by
young people) into these value chains, both
for creating jobs and wealth, and boosting
intra-African trade.

Indicative capacity requirements

Table 5.3 lists the indicative capacity require-
ments for the Commodity Strategy.

Developing critical technical skills
capacity

The following additional approaches are pro-
posed, including estimated seed funding:

* Develop mechanisms to tackle the issue of
African commodity prices. This could in-
volve consultations with the private sector
at the national and regional levels on deep-
ening regional commodities markets.

* Engage with the private sector through
various platforms and forums to develop
the infrastructure, human, and financial
support systems of the African Commodity
Strategy.

* Seed funding is estimated at $150,000.

The formulation of a Commodity Strategy
is buttressed by other programs such as the
CFTA, which aims to facilitate the creation of
an African Investment Bank and Pan-African
Stock Exchange by 2016, an African Mon-
etary Fund by 2018, and an African Central
Bank by 2028/34. Pillar 6 further comple-
ments the Commodity Strategy in the STISA
Framework Document that aims to create
wealth through education and human resource
development, exploitation and management
of mineral resources, forests, aquatics, and
management of water resources.

Annual African Forum
Key purposes, provisions, and features

This is designed to bring together, once a year,
the African political leadership, representa-
tives of the private sector, academia, and civil
society to discuss developments, constraints,
and measures to realize the aspirations and
goals of Agenda 2063.
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The Annual African Forum will build on the
African Development Forum, an UNECA
flagship biennial event that has been in place
since 1999. The African Development Forum
is a multi-stakeholder platform for debating,
discussing, and initiating concrete strategies
for Africa’s development, convened in col-
laboration with the AUC, ACBF, AfDB, and
other key partners “to establish an Afri-
can-driven development agenda that reflects
consensus and leads to specific programs for
implementation.”

The Annual African Forum will engage
leading industry experts, policy makers, leg-
islators, the private sector, academia, civil
society, media, women, youth, and religious
leaders in a high-level, informal environment
of trust to transform dialogue into insights, in-
sights into agendas, and agendas into action.
It will use its convening power to improve
business processes, and engage its stakehold-
ers to develop significant strategic insights to
help shape the global, regional, and industrial
agendas.

Finally, the Annual African Forum will build
cross-sectoral awareness and cultivate deeper
understanding of the role of Africa’s citizenry
in implementing and improving Agenda 2063
at all levels.

Indicative capacity requirements

Table 5.4 lists the indicative capacity require-
ments for the Annual African Forum.

Developing critical technical skills
capacity

The following additional approaches are pro-
posed, including estimated seed funding:

* Constitute a team of persons/institutions
to develop appropriate mechanisms on

engaging stakeholders on the continent to
execute the flagship projects.

e This team will take responsibility for
reporting and raising awareness on imple-
mentation progress, as well as for risk and
challenges in the flagship projects.

* Seed funding is estimated at $50,000.

The Forum will augment other continental
programs such as Silencing the Guns by 2020
and Pillar 5 of STISA, which aim to build a
united society where Africans are living to-
gether with shared values, Pan-Africanism,
regional integration, mobility, citizenry, and a
shared history.

Continental Free Trade Area
Key purposes, provisions, and features

The CFTA aims to significantly accelerate
growth of trade in general and intra-African
trade in particular, and use trade more effec-
tively as an engine of growth and sustainable
development. It aims to double intra-Africa
trade by 2022, strengthen Africa’s common
voice and policy space in global trade nego-
tiations, and establish financial institutions
within agreed-on timeframes: the African
Investment Bank and Pan-African Stock Ex-
change (2016); the African Monetary Fund
(2018); and the African Central Bank
(2028/34).

The CFTA, by eliminating barriers progres-
sively, can offer substantial economic and
social gains by reducing protectionism and
by facilitating trade. It also helps to enhance
resilience of African economies to external
shocks; improve competitiveness of Africa’s
industrial products through harnessing the
economies of scale of a large continental
market; increase the depth and breadth of
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diversification through geographically based
specialization and transformation of the con-
tinent’s capacity to supply its import needs
from within Africa; and boost food security
through reducing the rate of protection on
trade in agricultural produce among African
countries.

Indicative capacity requirements

Table 5.5 lists the indicative capacity require-
ments for the Continental Free Trade Area.

Developing critical technical skills
capacity

The following additional approaches are pro-
posed, including estimated seed funding:

* Hold regional and national consultations
to join all regions on the continent in the
CFTA.

* Quickly constitute a team at the continental
and regional level to facilitate negotiations
on the establishment of the CFTA.

* Develop mechanisms leading toward the
establishment of the African Monetary
Union and its implementation plan.

 Seed funding is estimated at $150,000.

The CFTA is complemented by the PIDA trans-
port agenda toward an integrated continent.

Grand Inga Dam project
Key purposes, provisions, and features

This project aims to transform Africa from
traditional to modern sources of energy,
ensure access of all Africans to clean and af-
fordable electricity, and help make continental
(combined) regional power pools operational.

Building on PIDA, Agenda 2063 envisages
providing electricity access to all households
by 2063. PIDA, for its part, envisages reducing
energy costs and increasing access from 39 per-
cent in 2009 to nearly 70 percent (an additional
800 million people) by 2040. It also envisages
developing efficient, reliable, cost-effective,
and environmentally friendly regional and
continental power generation and transmission
projects and renewable energy resources.

The Agenda 2063 and PIDA energy in-
frastructure program focuses on major
hydroelectric projects and interconnects the
power pools (continental power pooling) to
meet the increasing demand for power.

The optimal development of the Inga Dam
will generate 43,200 MW of power to support
current regional power pools and their com-
bined service.

The project is in preparation and its first
phase, Inga 3, will be equipped for 4,800 MW
with a low head dam, and an option of 7,800
MW with a high head dam. It should incre-
mentally reach total capacity of more than
40,000 MW (Inga 3 to 8), which will be de-
veloped under the public—private partnership
model and designed to supply electricity to
the entire continent.

Indicative capacity requirements for the
Grand Inga Dam

Table 5.6 lists the indicative capacity require-
ments for the Grand Inga Dam.

Developing critical technical skills
capacity

The following additional approaches are pro-
posed, including estimated seed funding:

* Set up a taskforce to ensure implementa-
tion of the project. This taskforce could be
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led by the private sector with an AU advi-
sory role.

* Engage with the African diaspora for le-
veraging critical skills for this project.

e Undertake a resource mobilization drive
for funding this project.

o Urgently undertake an environmental as-
sessment for implementing the project.

* Seed funding is estimated at $300,000.

The Grand Inga Dam will provide power and
energy to the continent and will supplement
other continental programs with similar agen-
das, such as PIDA energy, the AIDA agenda
on infrastructure and energy development for
industrial processes, and CAADP.

Pan-African E-Network
Key purposes, provisions, and features

This involves a wide range of stakeholders
and envisages putting in place strategies that
will lead to transformative e-applications and
services in Africa, especially the intra-African
broadband terrestrial infrastructure; and cyber
security, making the information revolution
the basis for service delivery in the bio- and
nanotechnology industries, ultimately trans-
forming Africa into an e-society.

The African Internet Exchange System;
e-Transform Africa, which envisages trans-
forming Africa into an e-society; PIDA; and
the manufacturing component parts for e-de-
vices merit priority consideration.

Indicative capacity requirements

Table 5.7 lists the indicative capacity require-
ments for the Pan-African E-Network.

Developing critical technical skills capacity

The following additional approaches are pro-
posed, including estimated seed funding:

» Constitute a team of persons/institutions to
develop mechanisms to establish an e-net-
work across all levels on the continent.

 Seed funding is estimated at $50,000.

Other programs will complement the project,
such as STISA Pillar 3, which focuses on
communication and intellectual communi-
cations; the PIDA-ICT vision, which aims
to build an information society and an in-
tegrated digital economy; and the African
Virtual and E-University ICT with a focus on
e-applications and services in Africa.

Silencing the Guns by 2020
Key purposes, provisions, and features

Silencing the Guns is a prerequisite for
creating a peaceful and secure Africa and
achieving accelerated development and tech-
nological transformation.

This flagship project aims to end all wars,
civil conflicts, gender-based violence, and
violent conflict; to prevent genocide; and to
monitor progress in these aims, through es-
tablishing and operationalizing an African
Human Security Index.

Enduring peace, security, and sustainable
development can be realized through sys-
tematically and strategically halting all
armed conflicts and addressing their causes
and consequences. This will require sound
governance; better social and economic
well-being; expansion of human capabilities;
freedom from hunger, deprivation, and phys-
ical violence; and the effective mitigation of
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environmental threats such as drought, desert-
ification, land degradation, deforestation, and
climate change.

At the continental level, there is a recognition
that political stability, prevalence of peace,
good governance, and development are insepa-
rable. The AU, for example, has taken measures
including the African Governance Architecture
and its Platform, the African Peace and Secu-
rity Architecture and related frameworks to
strengthen governance systems and institutions,
and to embed a culture of democracy and peace.

Indicative capacity requirements

Table 5.8 lists the indicative capacity require-
ments for Silencing the Guns.

Developing critical technical skills capacity

The following additional approaches are pro-
posed, including estimated seed funding:

o Urgently put in place new initiatives to
design, promote, and achieve this flagship
project in consultation with stakeholders.

o Identify, constitute, and consolidate a
small team of “champion” serving and for-
mer heads of state for this flagship project.

 Seed funding is estimated at $500,000.

As part of other continental programs toward
the Africa we want, this project builds on, for
example, STISA Pillar 5, which aims to pro-

mote an African society built on citizenship,
history, and shared values.

African outer space strategy
Key purposes, provisions, and features

This aims to strengthen Africa’s use of outer
space to bolster its development. Outer space

is important to developing Africa in all fields:
agriculture, disaster management, remote
sensing, climate forecast, banking and finance,
as well as defense and security. Africa’s access
to space technology products is no longer a
matter of luxury and it must speed up access
to them. New developments in satellite tech-
nologies make these very accessible.

The African Union Ministerial Conference
on Science and Technology in Brazzaville in
2012 on aerial space technologies underlines
the need for policies to develop the market for
space products in Africa.

Indicative capacity requirements

Table 5.9 lists the indicative capacity require-
ments for the African outer space strategy.

Developing critical technical skills capacity

The following additional approaches are pro-
posed, including estimated seed funding:

» Urgently put in place new initiatives to
design, promote, and achieve this flagship
project in consultation with stakeholders.

* Design training packages for the CTS
identified in this flagship program.

* Seed funding is estimated at $300,000.

African Passport and Free
Movement of People

Key purposes, provisions, and features

A common African Passport and Free Move-
ment of People form a pillar of African
integration and accelerated growth of intra-Af-
rican trade and investment. This program aims
at transforming Africa’s laws, which remain
generally restrictive on movement of people
despite political commitments, to bring down
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borders through removing visa requirements,
promoting the issuance of a single visa by
member states and ultimately a single African
passport to ensure free movement of all Afri-
can citizens in all African countries.

Free Movement of People is a precondition
for expanded intra-African trade, economic
growth, and integration.

The issue of migration is often masked by
negative reactions, xenophobic fears, and
security concerns. As a result, the program in-
volves raising awareness about the importance
and benefits of the Free Movement of People.

Indicative capacity requirements

Table 5.10 lists the indicative capacity re-
quirements for the African Passport and Free
Movement of People.

Developing critical technical skills capacity

The following additional approaches are pro-
posed, including estimated seed funding:

« Establish high-level teams to undertake
sensitize missions at the regional and na-
tional levels on Free Movement of People.

» Constitute a team to develop a governance
framework, including monitoring mecha-
nisms for managing the free movement of
Africans.

+ Seed funding is estimated at $200,000.

Programme for Infrastructure
Development in Africa

Key purposes, provisions, and features

PIDA aims to promote socioeconomic de-
velopment and poverty reduction in Africa
through improved access to integrated regional
and continental infrastructure networks and

services. It provides a common framework for
African stakeholders to build the infrastructure
necessary for more integrated transport, ener-
gy, ICT, and transboundary water networks to
boost trade, spark growth, and create jobs.

PIDA is a long-term (2012—40) strategic
planning program for Africa’s regional infra-
structure. It comprises priority action plans
with about 50 projects and programs grouped
into a set of general categories (ICT, energy,
transport, and water).

PIDA visions

* [CT: A continent on an equal footing with
the rest of the world as an information
society and an integrated e-economy in
which every government, business, and
citizen has access to reliable and afford-
able ICT services.

* FEnergy: To harness all African energy re-
sources to ensure access to modern energy
for all African households, businesses and
industries by developing efficient, reli-
able, cost-effective and environmentally
friendly energy infrastructure, resulting in
poverty eradication and vigorous sustain-
able development of the continent.

o [Integrated transport: To work toward an
integrated continent where the transport
infrastructure and services enable the free
movement of goods and people.

*  Water: Promoting integrated water resource
management to develop transboundary
water infrastructure projects, strengthen
transboundary management frameworks
for regional integration, and ensure water
security for the socioeconomic develop-
ment of Africa.

Indicative capacity requirements

Table 5.11 lists the indicative capacity re-
quirements for PIDA’s Priority Action Plan.
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AFRICAN CRITICAL TECHNICAL SKILLS: KEY CAPACITY DIMENSIONS NEEDED FOR THE FIRST 10 YEARS OF AGENDA 2063

Science, Technology, and
Innovation Strategy for Africa

Key purposes, provisions, and features

The aim of STISA is to help transform the
continent by accelerating its transition to an
innovation-led, knowledge-based economy.

Strategic objectives of STISA include:

» Enhancing the effectiveness of STI in tack-
ling priority issues.

* Improving technical competencies and in-
stitutional capacity for STI development.

* Promoting economic competitiveness
through  fostering innovation, value
addition, and industrial development/
entrepreneurship.

* Protecting knowledge production (inven-
tions, indigenous knowledge, and so on)
by strengthening intellectual property and
regulatory regimes at all levels.

» Facilitating STI policy reforms, harmoni-
zation, science diplomacy, and resource
mobilization.

To achieve these, STISA has six priorities:
eradication of hunger and achievement of
food security; prevention and control of dis-
eases; communication (through physical and
intellectual mobility); protection of our space;
“live together—build the society”; and wealth
creation.

STISA also aims to improve STI status on
the continent by strengthening human capital,
building and/or upgrading research infrastruc-
ture; enhancing professional and technical
competencies; promoting entrepreneurship
and innovation; and providing an enabling
environment for STI development.

Indicative capacity requirements

Table 5.12 lists the indicative capacity re-
quirements for STISA.

Comprehensive African Agriculture
Development Programme

Key purposes, provisions, and features

CAADP’s overall objective is to eliminate
hunger and reduce poverty through agricul-
ture, based on four main pillars:

» Pillar 1: Extending the area under sustain-
able land management and reliable water
control systems.

 Pillar 2: Improving rural infrastructure and
trade-related capacities for market access.

 Pillar 3: Increasing food supply, reducing
hunger, and improving responses to food
emergency crises.

« Pillar 4: Improving agriculture research,
technology dissemination, and adoption.

CAADP’s flagship programs include the
Agriculture Climate Change Programme,
Gender Agriculture Climate Change, Climate
Smart Agriculture Alliance, Terra Africa-
Sustainable Land and Water Management,
and the NEPAD Climate Change Fund.

An important element in CAADP is that it
is a growth-oriented agricultural develop-
ment agenda, aimed at increasing agriculture
growth rates to a minimum of 6 percent a year
to create the wealth needed for rural commu-
nities and households in Africa to prosper.

By implementing the above, CAADP seeks
to enhance the quality of national agricultural
policy and planning.
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Indicative capacity requirements

Table 5.13 lists the indicative capacity re-
quirements for CAADP.

African Mining Vision
Key purposes, provisions, and features

The AMV is a developmental mining ap-
proach that insists that the road to growth is
through building economic and social linkag-
es that benefit Africa itself. It is an innovative
continental framework in that it goes beyond
making improvements to mining regimes in
countries, to establishing how mining can bet-
ter contribute to local, national, and regional
development.

The main objective of the AMV has been
to shift from the current and dominant “re-
source-for-development” model, to one that
could bring about a structural transformation
of African economies by using mineral re-
sources to catalyze broad-based and inclusive
growth and development of Africa’s resource
markets, and to foster economic diversifi-
cation and industrialization throughout the
continent.

The AMV proposes a paradigm shift from
a model of extractive resource exploitation
based on a high dependency on internation-
al export markets that has proven unable to
bring socioeconomic development to Africa.

Finally, the AMYV addresses the long-standing
paradox of a continent endowed with abun-
dant natural resources that still faces high
levels of poverty and income disparities.

Indicative capacity requirements

Table 5.14 lists the indicative capacity re-
quirements for the AMV.

Accelerated Industrial Development

of Africa

Key purposes, provisions, and features

AIDA is an AU initiative that aims to foster
sustainable economic growth, wealth creation,
and global integration using manufacturing as
a dynamic force. Its Action Plan is mediated
through the following seven cluster programs:
* Industrial policy and institutional direction.

» Upgrading production and trade capacities.

* Promote infrastructure and energy for in-
dustrial development.

* Human resources development for industry.

* Industrial innovation systems, R&D, and
technology development.

* Financing and resource mobilization.

* Sustainable development.

AIDA also embodies 21 programs and 53
projects covering substantial aspects of indus-
trial development.

Indicative capacity requirements

Table 5.15 lists the indicative capacity re-
quirements for AIDA.
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Other programs and projects in the
First 10-year Implementation Plan

The following table lists these.
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THE AFRICAN DIASPORA AND
CRITICAL TECHNICAL SKILLS

Figuring out diaspora numbers

The AU has defined “diaspora” as “peoples
of African descent and heritage living outside
the continent, irrespective of their citizenship,
and who remain committed to contribute
to the development of the continent and the
building of the African Union.”"

African sources have hardly any data
available on the diaspora, crucially not
emigration numbers, age groups, gender
composition, destinations, or categories.
From a capacity perspective, they have no
organized data on diaspora skill sets, qual-
ifications, and professional specializations.
The information below has been compiled
by the Capacity Team from a variety of
“hard-to-access” sources. While it may not
provide the full picture, it serves as a start-
ing point.

The second part of this chapter looks at intra-
African migration and mobility.

Diaspora in the US

Background. The transatlantic slave trade
brought large numbers of Africans to the US
as forced migrants from the 16th to 19th cen-
turies. Significant voluntary migration from
Africa to the US only began in earnest in
the 1980s. Although African immigrants ac-
count for a small fraction of the total foreign
born, the share of African-born immigrants
has increased over the past 50 years: from

0.4 percent in 1960, to 1.4 percent in 1980,
to 1.8 percent in 1990, and to 2.8 percent in
2000.

Estimated numbers and geographic dis-
tribution.10In 2011, Africans made up an
estimated 3.9 percent of the US’s 38.5 million
immigrants (figure 6.1)."" On these figures,
almost two-thirds of African diaspora immi-
grants were from Eastern and Western Africa,
with the top five countries of origin Nigeria
(15 percent), Egypt (13 percent), Ethiopia
(8 percent), South Africa (8 percent), and
Ghana (8 percent).

Some points:

o There were 3.5 million self-identified
members of the African diaspora residing
in the US in 2009.

* More than 860,000 African immigrants
gained lawful permanent residence in the
US between 2001 and 2010.

e African immigrant men outnumbered
women in 2009.

* Nearly half of all immigrants who received
green cards through the diversity visa lot-
tery program in 2010 were born in Africa.

e From 2001 to 2010, African nationals
accounted for 28.4 percent of refugee ar-
rivals and 21.2 percent of persons granted
asylum.
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Figure 6.1 Diaspora shares in the US (from selected countries), 2011
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8

* More than one-third of all African immi-
grants lived in New York State, California,
Texas, and Maryland.

In 2009, West Africa was the leading region
of birth (table 6.1).

Diaspora education: Skills and capacity. On
educational enrollment and performance,
compared with the foreign-born overall, Af-
rican immigrants reported higher levels of
English proficiency and educational attain-
ment in 2009, and were more likely to be of
working age and in the labor force. Yet Afri-
can immigrants were also more likely to be
recent arrivals to the country and to live in

households with an annual income below the
poverty line. Further:

» African-born adults were more likely than
the native-born to have a bachelor’s degree
or higher level of education.

* More than 30 percent of employed
African-born men worked in service occu-
pations and in construction, extraction, and
transportation.

» African immigrants of both genders were
more likely to participate in the civilian
labor force than foreign-born men and
women overall.
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Table 6.1 African immigrants in the US by
region of birth, 2009 (%)

Region 2009
East Africa 28.4
Central Africa 4.4
North Africa 17.7
Southern Africa 5.7
West Africa 36.3
Africa with no specific region 7.5

Source: Adapted from McCabe (2011).

¢ More than seven out of 10 African immi-
grants spoke only English or spoke English
“very well.”

Diaspora in Canada'

Background. Prior to 1961, the number of
Africans migrating to Canada was a mere
trickle, at under 5,000 a year. After 1970,
however, the number shot up, from 54,600 in
1971 to 139,770 in 2001, taking the number
of immigrants of African origin to 282,600.

Estimated numbers. Some two-thirds of the
African population in Canada originates from
Egypt (12 percent), South Africa (12 percent),
Morocco (8 percent), Algeria (7 percent),
Kenya (7 percent), Somalia (7 percent),
Ghana (6 percent), and Tanzania (6 percent)
(figure 6.2).

Education and occupation of the diaspora
in Canada.'* Canada increasingly relies on
immigration as a source of skills. Using data
from the 2001 census, Statistics Canada re-
ports that immigrants who landed during the
1990s and were in the labor force in 2001 ac-
counted for 70 percent of the net labor force
growth in Canada during 1991-2001. The sta-
tistics body also estimated that in 2011, more
than 60 percent of net labor force growth in
Canada came from immigration.

By educational level, in 1996 a higher pro-
portion (56 percent) of African-born male
immigrants possessed a bachelor’s degree
(or higher), compared with 45 percent of
Asian men, 29.8 percent of US/European
men, 26.7 percent of Caribbean/Latin Amer-
ican men, and 26.6 percent of native-born
Canadian men. Further, 8.5 percent of Af-
rican immigrant men had less than a high
school diploma compared with 24.7 percent
of Caribbean/Latin American, 23.1 percent
of Asian, 23 percent of US/European, and
23.7 percent of Canadian-born men.

A higher proportion (46 percent) of African
women possessed a bachelor’s degree (or
higher) in 1996 compared with 41.3 percent
of Asian, 24.8 percent of Caribbean/Latin
American, 31.3 percent of US/European, and
31.2 percent of Canadian-born women. Like
their male counterparts, fewer female Afri-
can immigrants (9.7 percent) had less than
a high school education, against 23.7 per-
cent of Asian, 22.2 percent of US/European,
20.1 percent of Caribbean/Latin American,
and 16.5 percent of Canadian-born women.
Thus African-born immigrants had a higher
level of education than either the native-born
or other immigrant groups.

As for skills and employment, 43.4 percent
of African-born immigrant men were em-
ployed in high-skilled occupations compared
with 30.8 percent of US/European men,
29.1 percent of Asian men, 25.3 percent
of Canadian-born men, and 19 percent of
Caribbean/Latin American men. Further,
8.4 percent of African immigrant men were
employed in low-skilled occupations, com-
pared with 12.4 percent of Asian men,
9.7 percent of US/European men, 14.3 per-
cent of Caribbean/Central American men, and
10.5 percent of Canadian-born men.

Of African-born immigrants, 32 percent were
employed in high-skilled occupations, against
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Figure 6.2 Diaspora in Canada (from selected countries), 2005
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Source: Adapted from Wisdom and Korbla (2005).

26.5 percent of native-born Canadians,
26.4 percent of US/Europeans, 19.8 percent of
Asians, and 19.1 percent of Caribbean/Latin
Americans. Further, 9.6 percent were em-
ployed in low-skilled occupations compared
with 15.9 percent of Asians, 14.7 percent of
Caribbean/Latin Americans, 10.8 percent of
US/Europeans, and 10.5 percent of the Cana-
dian born.

Diaspora in Europe

Background. From the mid-19th century until
the 1960s, colonialism contributed to cultural
and economic exchanges between Europe and
Africa, which later facilitated migration and
the creation of a diaspora. Large numbers
of the diaspora are thus in former colonial
countries (Belgium, France, Germany, Italy,
Netherlands, Portugal, Spain, and the UK).

Post-independence, many Africans voluntari-
ly left the continent to seek better working or
educational opportunities, often in Europe. In
2009, it was estimated that members of the
diaspora in the European Union (EU) num-
bered around 3.3 million, of whom more than
2 million were from North Afvica.

Estimated numbers. Of the Africans in Eu-
rope in 2005, more than 60 percent came
from North Africa: Morocco 27 percent, Al-
geria 24 percent, Tunisia 7 percent, and Egypt
3 percent (figure 6.3). Sub-Saharan Africa
accounted for about 1 million."

Diaspora in Asia
Recent years have seen a growing number of

Africans (Africans in Asia comprise 1.3 per-
cent of the diaspora population) in Asia.
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Figure 6.3 Diaspora in Europe (from selected countries), 2005

Percent

Congo, Rep. of 1
Cameroon 1

Uganda 1
Madagascar 1
Mauritius 1
Zimbabwe 1
Tanzania 1
Mozambique 1

Kenya 2
Ghana 2
DRC2

Somalia 2
Nigeria 3
Angola 3
South Africa 3

Egypt 3

Senegal 3 Tunisia
7

Cote d'lvoire 1
Cape Verde 1

Ethiopia 1
Guinea-Bissau 1
\ Mali 1

Morocco
27

Algeria
24

Source: Compiled by ACBF Capacity Team from Dumont, Spielvogel, and Widmaier (2010).

Economic and political ties, especially with
China, India, Japan, Malaysia, and the Repub-
lic of Korea, underpin the rise.!* Morocco is
the biggest source (10 percent), followed by
Algeria (9 percent), Egypt (9 percent), Mali
(6 percent), Angola (5 percent), and Burkina
Faso (5 percent) (figure 6.4).

Diaspora in Latin America

The transatlantic slave trade formed a connec-
tion between the two continents. But given
the geographical distance, only 0.2 percent of
Africans left the continent for Latin America.
The top five source countries were Angola
(19 percent), Egypt (14 percent), Morocco
(7 percent), Algeria (6 percent), and Mozam-
bique (5 percent) (figure 6.5).

Potential of the diaspora to contribute to
Agenda 2063

Skills and experience. Data on diaspora qual-
ifications, skills, and capacity are extremely
hard to pin down. Many diaspora members
seem to have obtained good educational
qualifications (see above on the US and Can-
ada), including in CTS, but the data need to
be identified and assessed, in the context of
Agenda 2063, urgently. Particular attention
should be paid to the children and youth of
the diaspora.

An important capacity dimension of the di-
aspora’s potential role in Agenda 2063 is the
transfer of ideas, technology, information,
experience, and business funding. Diaspora
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Figure 6.4 Diaspora in Asia (from selected countries)
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communities are well positioned to influence
developments in their home countries by
increasing their presence on many levels.
In a 2005 estimation, there were more than
300,000 highly qualified Africans outside Af-
rica, of whom 30,000 had PhDs (Shinn, 2008).

According to the Migration and Re-
mittances Factbook 2011, the stock of
international emigrants from African nations
totaled 30.6 million in 2010 (World Bank
2011).

The diaspora has set up many professional
networks, for many critical technical and sec-
tor-specific skill areas. This human capacity
capital holds enormous potential for Agenda
2063, and must be leveraged.
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Resources. According to a report by the World
Bank, in 2010 the diaspora was estimated to
be sending over $40 billion in remittances to
their countries of origin (World Bank 2011).
Because of this massive cash transfer, diaspo-
ra-initiated remittances are now referred to as
the “fourth development aid” (after that from
international organizations, governments, and
other development organizations). In 2005,
remittances from Kenyans abroad officially
came to about $500 million .

Hence the irony of Africa paying an estimated
$5.6 billion a year employing foreign special-
ists. Some African countries such as Nigeria
have enough skilled workers at home not to
have to hire expatriates for abandoned job
positions.'



AFRICAN CRITICAL TECHNICAL SKILLS: KEY CAPACITY DIMENSIONS NEEDED FOR THE FIRST 10 YEARS OF AGENDA 2063

Figure 6.5 Diaspora in Latin America (from selected countries)
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Intra-African migration and
mobility

We adopt four broad categories: migrants, stu-
dents, professionals (serving on cross-country
assignments with international, continental,
and regional organizations and institutions),
and mobile traders and business operators.
They serve as a starter to take the discussion
to its next level, which is particularly pressing
given the ongoing work toward intra-African
visa-free travel and visa-exempt passports.

The continent itself is an attractive desti-
nation for most African migrants. In 2013,
intra-African migrants in Africa were

estimated at 16.3 million.'® Of the top 20
destination countries for African migrants
in 2010, 55 percent were in Africa, even if
six of the top eight were in Europe or North
America (figure 6.6).

Diaspora and intra-African
capacities

Given the difficulties of accessing data on the
African diaspora, it is urgent to build on this
exercise and collect more accurate and up-to-
date information on the following:

» African professionals in the diaspora and
the kinds of qualifications they possess.
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Figure 6.6 Intra-African migration, 2010

Destination of migrants (percent of total)

10.0
7.5
5.0
25
00 2 @& B R Q&SN ©
& . N
«’b«‘b \\4& \7‘5& <z>‘°\ F &P @ 'QQ}
« > X s S" .Qq G <N
& 0& ob\ & 8’\‘\ &
G N ®
N

Source: World Bank (2011).

+ Diaspora members pursuing further studies,
engaging in high-skilled jobs, and so on.

* African children in the diaspora.
« CTS that diaspora Africans possess.

* Intra-African migration and mobility, in-

cluding CTS.
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+ Skills migration and mobility (the “brain
drain” or “brain circulation”), through a
capacity lens, as a base for new policies.

» Capacity and skills retention and utilization
—African countries need to build data on
outflows, reverse flows, and intra-African
circulation.
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TECHNOLOGY, INNOVATION,
AND RESEARCH IN CRITICAL

TECHNICAL SKILLS

Technology and innovation: The
new capacity frontiers

This chapter looks at the current technologi-
cal front and the capacity needed to deliver on
Agenda 2063. It identifies ascending disrup-
tors that will most likely change human life.

The technology scene

The “triumph-of-the-nerds” is real (PBS,
1996). All facets of our lives are increasing-
ly integrated to some form of digital code,
with a sharpening focus on computing speed,
production costs, and environmental sustain-
ability. But not every emerging technology
will affect our everyday lives.

Five key technologies could offer Africa the
means to match its current resources to Agen-
da 2063 s aspirations and to build capacity on
the continent. We start with mobile gadgets.

Mobile gadgets. In just a few years, the mo-
bile phone has transformed from a luxury for
a few to a way of life for hundreds of millions
in Africa (box 7.1). Ubiquitous handheld
gadgets and mobile Internet connectivity are
reshaping information access and sharing
with the world, alongside perceptions of that
world. Kenya is hailed as a “base-of-pyramid
mobile model”: in finance, m-pesa, with other
innovate mobile payment solutions, allows
users to send and receive money using their
phones, boosting financial inclusion from

Box 7.1 Africa’s Internet and mobile
subscription rates

2015
Global Internet penetration:

3.1 billion/40% of population
African Internet penetration:

308 million/26.6% of population

2015

Global unique mobile subscriptions:
3.7 billion

African mobile subscriptions:
726 million

Source: Compiled by ACBF Capacity Team.

28 percent in 2007 to 76 percent in 2014
(GSMA, 2014). In health, the mobile phone
has revolutionized maternal care, chronic
disease prevention, management of Ebola and
malaria epidemics, and quality assessment of
pharmaceutical products. Mobile health inno-
vations improve efficiency in patient tracking,
health data collection, and remote access to
rural areas. Other areas benefiting from mo-
bile innovation are governance, education,
and humanitarian efforts.

The frontier of mobile technology is evolving
fast. Africa’s areas of application in the future
include voting in “non-elections” between of-
ficial elections.
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Cloud technology. Through the cloud (a
model for delivering services where resourc-
es are retrieved from the Internet through
web-based tools and applications rather than
a direct physical connection to a server) any
data can be delivered over a network or the
Internet, with minimal or no local software or
processing power required. IT resources (such
as computation and storage) are made avail-
able as needed—without requiring up-front
investment in new hardware or programming.

The cloud is enabling the explosive growth of
Internet-based services in Africa by humani-
tarian workers, and those involved in mobile
health, map making, logistics, security, and
customs clearance (box 7.2).

Genomics. Advances in genomics combine the
science of sequencing genetic material with
superior data analytics capabilities. Today,
a human genome can be sequenced in a few

Box 7.2 Impact of the cloud on border
management: Chirundu border operations

The cloud can be leveraged to improve off-site opera-
tions like revenue collection at border points, a major
bottleneck for intra-Aftrican trade. Between 2007 and
2011, the average share of intra-African exports in
total merchandise exports was 11% compared with
intraregional trade of 70% in Europe. According to a
2014 study by the Ibrahim Index of African Gover-
nance, the average customs transaction involves 20-30
different parties, 40 documents, 200 data elements, and
the re-keying of 60-70% of all data at least once.

Cloud technology offers a real opportunity to ease this
nightmare. A One-Stop Border Post that uses a cloud-
based database solution was piloted at the Chirundu
border between Zambia and Zimbabwe. Lorries that
used to take 48—72 hours to clear now take 2 hours,
and the post has served a record 268 in one day.

Source: United Nations Conference on Trade and Development (2013).

hours and for a few thousand dollars, a task
that took 13 years and $2.7 billion to accom-
plish during the Human Genome Project.

The impact has been a better understanding of
how genetic variations affect traits and diseas-
es. Relatively low-cost desktop sequencing
machines can be used in routine diagnostics,
potentially improving treatments by matching
them to patients. The next step is synthetic
biology—the ability to customize organisms
by “designing” DNA. This will have a direct
impact on medicine, agriculture, and bio-
fuels. Africa and its growing population stand
to benefit from these advances, especially if
researchers from the continent are involved,
to avoid dependency on the traditional power-
houses in scientific innovation.

Renewable energy. Energy is one of the
leading barriers to unlocking infrastructure
projects in Africa. A report by the Internation-
al Energy Agency (2014) states that energy
demand in Sub-Saharan Africa grew by about
45 percent from 2000 to 2012, but the region
accounts for only 4 percent of global demand
while being home to 13 percent of the world’s
population.

The dilemma of energy production is to
match ever-growing demand without harming
the environment. Renewable energy sourc-
es such as solar, wind, hydroelectric, and
ocean waves hold the promise of an endless
source of power without stripping resources,
contributing to climate change, or competing
for fossil fuels. Solar cell technology is pro-
gressing particularly fast: Between 1995 and
2015, the cost of power produced by solar
cells dropped by 90 percent, from nearly $8
per watt of capacity. Energy storage is an-
other frontier. Lithium-ion batteries and fuel
cells are already powering electric and hybrid
vehicles, along with billions of portable con-
sumer electronics devices, and their capacity
and longevity are continually improving.
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Energy storage coupled with renewable sources
holds promise for both macro-project expan-
sion and micro-lifestyle changes in Africa.

Advanced materials. Manmade materials tech-
nology has over the decades focused more on
durability and cost of production compared
with natural ones. Plastics, ceramics, and crys-
tals are examples. Nanomaterials in particular
stand out for their high rate of improvement
and wide scope of potential applicability.
Housing, pharmaceuticals, household lifestyles
and computing stand to benefit greatly.

Building capacity to maximize gains from
the new technological frontier

To maximize these technological opportuni-
ties, physical investments, human skills, and
government policies must be promoted and
consolidated.

Technical capacity. While ICT international
connectivity in many African countries has
substantially improved since the start of this
decade, interconnectivity between African
towns and villages remains poor.

Nor has the investment in submarine cables
been matched by progress on terrestrial
“backhaul” infrastructure, owing especially
to slow regulatory approval; and when proj-
ects are finally approved, there is not enough
value for private companies to lay out cables,
particularly in low-income rural areas, which
ultimately depend on cash-tight governments
to lay the “last-mile” of cable.

Dedicated departments within government to
handle connectivity has the potential to create
a platform to accelerate effort. An enabling
environment for private investment in the
telecom industry, government oversight, and
clear policies on the ICT industry can also
drive connectivity in Africa. Policy makers
ought to increasingly connect with players.

Tech communities are usually accessible and
their inclusion in policy making helps to build
support during the implementation phase.

Human capacity. Human resources in Afri-
ca will either make or break Agenda 2063.
The preparedness of the knowledge industry
to equip Africans for the future of work is
critical. Advances in technology and inno-
vation have created possibilities for mobile
and online learning, virtual classrooms, and
“blended” models that can access global con-
tent to complement teachers as guides (rather
than holders of all knowledge on a subject).
Africa will still, crucially, have to develop its
own educational content, allowing it to trans-
late lecture room solutions to the field.

As a way to bridge technical needs and cur-
rent supply, at an early age all children in
Africa should mandatorily learn how to code.
This will cultivate their interest in technol-
ogy regardless of which lines of expertise
they ultimately follow. As more young minds
join STEM, the pool available for steering
development on continental programs and
projects will be enriched. Programs such as
the Tech-innovation Challenge, which trains
teenage girls to build software solutions to
challenges they face in their communities,
prepares the next generation to explore tech-
nology as an option for their future. Initiatives
such as the African Institute for Mathematical
Sciences (AIMS) is a Pan-African network of
centers of excellence for postgraduate educa-
tion, research, and outreach in mathematical
sciences. Substantial investments in programs
like AIMS will expand Africa’s capability for
technology preparedness.

Institutional capacity. The 54 member states
of the AU are some of the major transforma-
tion drivers of the Agenda 2063 vision. Their
regulatory frameworks, policy processes,
and budgetary allocations to key agenda is-
sues are agents. Their ability to expand their
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economies, raise good governance, and
harmonize efforts through RECs will be the
litmus test for attaining Agenda 2063.

In building technology capacity, what has
worked and how do we scale it up? A relatively
free market for technology, ideas, and start-ups
gives citizens—especially students—the space
to tinker around with code and user-focused
software. Innovation centers are a tested way
of pooling funds, ideas, and creating technol-
ogy and entrepreneurship communities. The
Innovation Centre in Pretoria South Africa, the
planned Konza City in Kenya, the operation-
al iHub and mLab in Kenya, and CoCreation
Lab in Nigeria have been successful primarily
because governments have supported them and
opened opportunities for their innovate ideas to
scale up.

The overlapping nature of technology in all
fields of development calls for a relook at
how it is conceptualized. It should be less of
a separate field and more of a core component
in all thinking in governments, education cur-
ricula, and companies.

Democratic regimes are more likely to
promote Internet access and with it, the oppor-
tunities of connectedness, than authoritarian
regimes. As Agenda 2063 will be delivered
by member states, their governance systems
should incorporate as many citizens as possi-
ble in policy design and implementation.

To build capacity, ultimately, is to invest in
young citizens’ future skills. Educational
systems must realign to match demand with
supply in the future of work.

Generating knowledge, developing
firms, and linking the two sides:
Universities and technology parks

Creating links between knowledge genera-
tion and enterprise development is one of the
most important challenges facing Africa (a
theme picked up in the next chapter). Figure
7.1 shows the nature of these developments
in the G7 countries, a catch-up scenario for
East Asian economies, and an undeveloped
scenario in which all African economies are
stuck.

Figure 7.1 Scale dependence of science-industry linkages

Strong linkage

Science Industry

Human

resources
G7

Weaker linkage

Science Industry

Human
resources
Catch-up

Only linkage is indirect,
through human resources

Science Industry
I

Human
resources

Undeveloped

Source: ACBF Capacity Team.
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Key functions in the emergence of the en-
trepreneurial state in East Asian economies
include identifying emerging techno-economic
paradigms; creating open economies that are
part of global competitiveness strategies;
forming entrepreneurial capacity; promoting
knowledge flows among actors in national
innovation systems; and creating the condi-
tions that support business incubation and
scale-up.

African universities can contribute radically
to meeting this challenge on their continent.
They can undertake entrepreneurial activi-
ties that aim to improve regional or national
economic and social performance. They can
get involved with their communities, gain-
ing direct knowledge about social needs,
some of which could be addressed through
R&D activities. They can conduct industrial
R&D; create spin-off firms; participate in
capital formation projects, such as technol-
ogy parks and business incubator facilities;
introduce entrepreneurial training and in-
ternships into their curricula; and encourage
students to take research from the university
to companies. African universities need to
be transformed to play these roles. Eventu-
ally, new institutions need to be created that
focus on business incubation and community
development.

Reshaping African universities to contribute
to enterprise and economic development will
require modifications in curricula, changes in
schemes of service, transformations in peda-
gogy, shifts in the location of universities, and
the creation of a wider institutional ecology
that includes other parts of the development
process. National development plans will
need to incorporate new links between uni-
versities, industry, and government. These
changes are likely to have an impact on the
entire national innovation system, including
companies, firms, R&D institutes, and gov-
ernment organizations.

Such revamping will also require deep chang-
es in enterprises—private and public—so that
they can become strong demanders of the uni-
versities’ capabilities, helping transform these
capabilities into capacities. Governments will
need to act as careful facilitators, or “honest
brokers,” of interactions between these two
sets of actors. If this is achieved the “loneli-
ness syndrome” that has for so long affected
African universities will be redressed, allow-
ing them to contribute to economic growth
and social development.

Technology parks provide environments
in which small and medium-size enterpris-
es tend to flourish, and have been the most
popular kind of technology incubators. They
have proliferated in developed economies
and more recently in Southeast Asia and
Latin America. Such parks have strong R&D
components in their organizational structure.
They are based on the possession of property
and usually include university and research
institutions, which ensure access to research
facilities, simplify technology transfer oper-
ations, and allow the incubation of spin-off
enterprises that can be launched by faculty
or researchers from research institutions. In
the US, Silicon Valley in California is near
Stanford University and Stanford Research
Park. In Massachusetts, the industrial cluster
along Route 128 is near the Massachusetts
Institute of Technology. In Taiwan, the Hsin-
chu Science-Based Industrial Park is near the
National Tsing-Hua and National Chiao Tung
universities; that Park has helped reverse the
brain drain from Taiwan, and has exerted
positive spillover effects on the surrounding
area. The congregation of high-tech firms
has enhanced competition between tradi-
tional and high-tech industries. These parks
contribute to reindustrialization, regional
development, and synergies. Within them are
numerous variations according to services
offered based on their objectives, which
define types and levels of R&D and other
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technological capabilities required to create
and sustain them.

Technology parks facilitate networking. By
encouraging interactions, feedback, and aware-
ness through bringing people from different
institutions together physically, they facilitate
the transfer of technology from university and
research institutions to enterprises. They also
stimulate innovation through the cross-fer-
tilization of ideas between researchers and
entrepreneurs. The clustering of universities
and research institutions and enterprises is ex-
pected to yield more efficient use of innovation
resources and to link basic research to com-
mercialization through applied research.

Research capacity and output

An AU document on research capacity and
output has provided an understanding of Af-
rican scientific knowledge production. For an
economy to grow and develop, the number of
research publications in peer-reviewed schol-
arly and technical journals is sometimes seen
as the gauge of high-quality scientific knowl-
edge production. Africa as a whole has been
slow to develop its science and technology
sectors and to commercialize its innovations.
For example, about 0.45 percent of the conti-
nent’s GDP is allocated to R&D, far from the
global average of 1.70 percent and way below
Brazil 2.08 percent—and even distant from
the 1 percent target set by the Lagos Plan of
Action and the AU 2007 initiative (table 7.1).

Africa accounts for 13.4 percent of the
world’s population yet only 1.1 percent of
scientific “production.” Thus a leap to this
1 percent target is needed to foster growth.
Areas in which Africa scores above the aver-
age of relative citations received by the AU
(indicated by the bold grey AU ARC line in
figure 7.2) include the built environment and
design; enabling and strategic technologies;
biomedical research; clinical medicine; earth

Table 7.1 World share of expenditure on R&D

GERD per researcher (PPP$

thousands)

2007

GERD per capita (in PPPS)

2007
169.7
13.5

GERD as share of GDP (%)

2007
1.57
0.36
0.42
0.88
1.40
1.40
0.79

Share of world GERD (%)

2007

GERD (PPPS$ billion)

2007

2011 2013

2009

2011 2013

2009

2013 2009 2011 2013
1.65
0.40
0.42
0.84
1.70
1.70
0.82

2011

2009

2011 2013

2009

190.4
106.1

182.3
98.6

177.6
101.8

176.9
86.2

191.5 206.3

197.3
15.5

1.70
0.45
0.41
0.73
2.08
2.08

1.65
0.42
0.41
0.73

100.0
1.3
0.8

100.0
1.3
0.7

100.0
1.3
0.7

100.0

1,477.7
19.9

1,340.2

17.1

1,225.5
15.5
9.2

1,132.3
12.9
8.4

46

World

17.9

16.2

Africa

135.6
197.3
195.4
195.4

129.4

205.9

1322
224.0
147.0
147.0

11.4 11.7 12.4 143.5
238.6

87.1

11.0

11.1 0.7

4.2

10.0
4.1

Sub-Saharan Africa
South Africa

80.5

79.7

92.9

0.3

0.3

0.4
2.1

0.4
2.1

4.4

167.4
167.4
201.8

2093 —

161.2
161.2
35.0

125.4
125.4
30.5

87.0

1.84
1.84
0.82

2.2

2.3

26.1 30.2 31.3

239

Brazil
China

209.3

87.0

169.4  220.6  290.1 10.2 13.8 16.5 19.6
2.7 3.0 32

36.2

116.0
31.1

171.4

26.8

42.8

India

Source: UNESCO (2015).

purchasing power parity.

Gross domestic expenditure on R&D; PPP =

GERD =
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Figure 7.2 Scientific production in Africa
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and environmental sciences; and agriculture, In a nutshell, Africa has been slow to develop
fisheries, and forestry. Africa is better at bi- its science and technology sectors and com-
ology and agriculture, fisheries and forestry, mercialize its innovations. It needs to boost
as it is responsible for more of the world’s its scientific research output as it continues
papers in these fields than expected for its with the First 10-Year Implementation Plan of
overall share of world scientific production. Agenda 2063.
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THE ROLE OF AFRICAN UNIVERSITIES
IN EXPANDING EDUCATION AND
TRAINING IN CRITICAL TECHNICAL
SKILLS AND AFRICA-FOCUSED
PROFESSIONAL SPECIALTIES

African universities: A new agenda

How well Africa harnesses knowledge and in-
novation will shape its future and the fortunes of
younger generations for many decades to come.
The AU Agenda 2063 and the African Com-
mon Position on the Post-2015 Development
Agenda identify STI as key pillars for Africa’s
progress. As the continent pursues its agenda of
“an integrated, prosperous and peaceful Africa
driven by its own citizens and representing a
dynamic force in the global arena” (AU 2015),
success will depend on its accumulating skills
and technology for innovation.

Although most African governments recognize
the importance of knowledge generation and
innovation, the continent still has an acute skills
deficit in areas critical for structural transforma-
tion. That a significant number of engineers and
science graduates are unemployed in Aftica
further underlines the many facets (including
the slow pace of structural transformation) of
the mismatch between the demand for and sup-
ply of skills. The proliferation since the 1950s
of institutions of higher learning and think
thanks devoted to addressing the challenges of
Africa’s development has not greatly narrowed
the continent’s skills—innovation gap. Nor has it
enhanced the employability of the labor force.

Instead, while opportunities for new eco-
nomic activities and entrepreneurship have
expanded in recent years, the skills mis-
match has made it impossible, in particular
for youth and women, to derive direct ben-
efits from economic growth. Consequently,
the relevance of the knowledge proffered
by African institutions of higher learning
is increasingly being called into question.
African countries are well aware that their
development hinges on how fast and well
they acquire technological competences. But
closing the technology and innovation gap in
Africa has also been hampered by the lack
of coherent national innovation policies (in-
cluding appropriate regulatory frameworks
and incentive regimes), the dearth of strategic
public—private partnerships in education and
skills development, and too few policies to
boost supplies of venture capital.

The importance of soft infrastructure for
economic transformation cannot be overstat-
ed. For African enterprises to develop and
influence the breadth and depth of industrial
linkages, they will need skills and technol-
ogies to upgrade production processes and
identify market opportunities. Similarly,
entering global supply and value chains
means that African enterprises will need to
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upgrade operational competitiveness, meet
global technical standards, and adopt world-
class manufacturing practices—in many
cases these require a level of expertise that
is not readily available. Much has been said
about Africa capitalizing on its commodi-
ties to drive industrialization and structural
transformation. Here too, the issue of skills,
technology, and innovation is paramount as
backward linkage development to the hard
commodity sector is particularly demand-
ing of technological capabilities to compete
with global suppliers, unlock the potential of
newly discovered resources (such as oil and
gas) and rely on greener avenues of growth.

The pace of skills and technology devel-
opment and of innovation has been slow in
Africa, mainly because of the absence of a
critical mass of university-educated labor, the
lack of high-quality laboratories and scientific
equipment, paucity of long-term finance, and
weak private sector initiatives and managerial
capacity. Africa’s stock of graduates is still
highly skewed toward the humanities and
social sciences, while the share of students
enrolling in science, technology, engineering,
and mathematics averages less than 25 per-
cent (part 1, chapter 2). Moreover, women
are underrepresented in science and technol-
ogy-related courses and professions, meaning
that the continent is doubly disadvantaged
because it stands to fail to mobilize a huge
slice of its human resources in its drive for
sustainable and inclusive growth.

Building the necessary skills will require
coordinated action by governments and
economic actors to develop national inno-
vation systems encompassing continuous
investments in education, R&D, structured
on-the-job skills development programs, and
technical training institutes that are closely
linked to industry and emerging technical
entrepreneurs. New and strategic partner-
ships between the public and private sectors

and between industries will likely need to be
forged at national, subregional, and regional
levels to boost the skills and innovation nec-
essary to drive and sustain Africa’s economic
transformation. Bearing in mind that Africa is
seeking to transform at a time of rapid global
developments in technology and innovation,
governments will also need to devise strat-
egies to harness these shifts to realize the
potential of Africa’s youth bulge.

Universities are at the heart—and stand at the
apex—of higher education; they are rightly
regarded as drivers of development (but not
in Africa; see part 1, chapter 3). Through
their mandates of doing research, teaching,
and community service, university staff and
students can ideally bring to light new and
emerging challenges facing society—poverty,
malnutrition, disease, maternal and child
health, and so on—and develop new technol-
ogies to ameliorate them.

Weakening economic relevance of
Africa’s universities

Multiple sources contend that African uni-
versity education is in crisis and in a state
of stagnation and irrelevance to Africa’s
economies, concerning the type of programs
offered and graduates produced, and the re-
lationship between universities and society
(AAU 2004). This view can be attributed to
several factors, including the disinvestment
by governments in World Bank structural
adjustment programs. In 1995, the World
Bank challenged the relevance of university
education and suggested that investing in
university education has limited returns and
thus proposed to governments to increase
investment in primary education. Universities
were advised to design alternative funding
strategies, which led to the commercialization
of university education and opened the door
to new stakeholders, including the business
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community, parents, students, and donors, in
addition to government. Demands by these
stakeholders steered universities from the
function of basic skills development, and
greatly affected their performance.

African universities are supposed to be
engines of sustainable development. Uni-
versities were established principally to
aid newly independent states build up their
capacity to develop and manage their resourc-
es, alleviate the poverty of the majority of
the people, and close the gap between these
states and the developed world. It is within
this framework that politicians and other
stakeholders demand “relevance,” which has
overshadowed universities’ role as providers
of solutions. Governments demand that uni-
versities should produce human resources.
Students and parents demand that universities
provide education programs that guarantee
employment after graduation, while the mar-
ket (businesses) demands that universities
produce graduates that solve their problems
without further training. Thus firms no longer
focus on general ability but on vocational
skills as the basis of employment. Respond-
ing to these demands, the higher purpose of
universities—conducting research and train-
ing researchers—is being skirted.

African universities have also been criticized
as ivory towers that churn out graduates and
research irrelevant to the needs of employ-
ers and the social, economic, and technical
challenges facing African economies. There
is a growing perception that the knowledge
and skills acquired by students at African
universities do not meet the requirements of
industry and the wider economy. This mis-
match, coupled with under-training in the
critical skills of problem-solving, analytical
thinking, and communication is blamed, at
least in part, for the emerging high graduate
un- and underemployment in many parts
of Africa. There is a need to bring together

universities with productive sector representa-
tives to update and upgrade curricula to ensure
that students graduate with relevant skills for
the workforce. It is increasingly recognized
that universities should play a pivotal role in
applying research and innovation to address
socioeconomic problems and promote innova-
tion for economic growth by forging strategic
partnerships with the productive sector of the
economy and national innovation systems.

Universities have long been recognized as
sources of knowledge creation, innovation,
and technological advances Assie-Lumumba
(2006). Across the globe, from developed
countries in the west to China, Brazil, and
other emerging economies, universities are
being positioned as strategic assets in inno-
vation and economic competitiveness, and
as problem-solvers for socioeconomic issues
affecting their countries. In order to fully
capitalize on the potential of universities in
this aspect, governments and institutions are
actively pursuing strategies to strengthen
university linkages with industry (and for
that matter the productive sector in general),
through research and other forms of collabo-
ration. African universities face considerable
constraints that affect their internal econo-
mies, political environments, and institutional
research capacity, yet many of them are tak-
ing steps to initiate and accelerate measures
to strengthen institutional capacity to support
linkages with industry and the broader pro-
ductive sector. Data, however, are lacking
to provide a comprehensive picture of what
steps African higher education institutions
have already taken and what is needed to
provide a more comprehensive platform for
promoting, building, and managing synerget-
ic partnerships with that sector.

Globalization and the emergence of the
knowledge economy have given rise to new
challenges to which many higher educa-
tion systems are responding. Facing these
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challenges, specific knowledge and skills—
human capital—play an increasingly important
role in development efforts, as do research,
innovation, and technological development.
Knowledge production, accumulation, trans-
fer, and application have become major factors
in socioeconomic development and are in-
creasingly at the core of national development
strategies for gaining competitive advantage
in the global knowledge economy. Higher
education institutions are seen by many as
playing a key role in delivering the knowledge
requirements for development.

A condition for effective university contri-
butions to development is broad agreement
between government, universities, and the
main socioeconomic actors over the role
of universities in development. As an apex
knowledge institution, universities can only
participate in the global knowledge econ-
omy and make a sustainable contribution to
development if their academic core is strong
numerically and qualitatively.

For linking universities to development, a
country needs to coordinate its knowledge
policies, just as the linkage between the larger
policy context, universities, and development
(including industry—see next section) is cru-
cial. The university’s unique contribution to
development is via knowledge transmitted to
individuals who will join the labor market and
contribute to society in many ways (includ-
ing teaching), and produce and disseminate
knowledge that can lead to innovation or be
applied to the problems of society and econo-
my (such as research or engagement).

Strengthening university-economy
links

In a knowledge economy, tertiary education can
help economies keep up or catch up with more
technologically advanced societies. Higher

education graduates are likely to be more aware
of and better able to use new technologies.
They are also more likely to develop new tools
and skills themselves. Their knowledge can
also improve the skills and understanding of
non-graduate coworkers, while the greater con-
fidence and know-how inculcated by advanced
schooling may generate entrepreneurship, with
positive effects on job creation.

Higher education can lead to economic growth
through private and public channels (figure
8.1). The private benefits for individuals are
well established and include better employ-
ment prospects, higher salaries, and a greater
ability to save and invest. These benefits may
result in better health and improved quality of
life, thus setting off a virtuous spiral in which
life expectancy gains enable individuals to
work more productively over a longer time,
further boosting lifetime earnings. Public
benefits are less widely recognized, which ex-
plains why many governments neglect tertiary
schooling as a vehicle for public investment.

Nevertheless, individual gains can also ben-
efit society as a whole. For example, higher
earnings for the well educated raise tax rev-
enue for governments and ease demands on
state finances. They also translate into greater
consumption, which benefits producers from
all educational backgrounds.

The state of university—economy links in
Africa

Many countries in Africa lack an enabling
environment for reorienting and aligning
universities and other higher education insti-
tutions toward a more entreprencurial role.
Apart from perhaps the Maghreb region and
South Africa, most of Africa lacks high-tech
industries and a true technology -culture.
Many of Africa’s industries are often small
to medium-scale firms producing for local
markets, while the relatively larger ones are
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Figure 8.1 Channels of higher education benefiting the economy
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subsidiaries of transnational companies,
which draw upon in-house R&D. Other
constraints include a lack of awareness of
research results and new technologies among
industry, the absence of strong involvement
of users in defining the research agenda, and
the irrelevance of some university research.

Despite the challenges inherent in establishing
linkages with Africa’s economies—especially
the productive secto—many African univer-
sities are responding to these new roles and
expectations. Most of the literature highlights
the weak state of current links across the con-
tinent and the lack of conducive conditions, but
most of these criticisms fail to highlight the on-
going reconceptualization of the role of African
universities and the corresponding measures
taken to strengthen institutional capacity.'’

Proposed interventions for improving links

There is a strategic need for African univer-
sities to strengthen links with the productive

sector, not just for additional funding but also
for their products (graduates) to be employed.
But for an optimal relationship, attempts must
be made to develop interventions to address
the issues such as low numbers of qualified
faculty, including doctorate degree hold-
ers; the brain drain, aging faculty, and other
issues associated with staff retention; low
enrollment in mathematics, engineering, and
other science-related disciplines against large
enrollment in social sciences and humanities;
inadequate research infrastructure at many
universities and lack of access to up-to-date
publications; funding constraints; and teach-
ing rather than research-focused mandates.
These elements, however, should not be
considered as a deterrent to strengthening the
relationship with the productive sector, but
should be taken into account in devising the
best way forward.

University management must develop net-
works with the productive sector, in the
process, creating opportunities to bring
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together university faculties and private sec-
tor representatives to the same table to help
foster and forge stronger linkages, promote
clearer understanding of mutual needs and
constraints in meeting those needs, and stim-
ulate greater demand on the part of industry.
The private sector must also reach out. A
strong productive sector requires robust input
from universities and other higher education
institutions for knowledge generation and
skills development of the workforce.

Governments must create a conducive, in-
centivized environment for strengthening
such linkages by putting in place policy
frameworks for science and technology
strategies, legislation on intellectual proper-
ty rights, and funding for R&D, among other
items. But many governments in Africa have
not yet turned their pledges into concrete
actions, which could include the following
steps:

Funding

e Advocating for increased funding and
support for strengthening the capacity of
African higher education institutions, so as
to develop partnerships and linkages with
industry and the broader productive.

« Targeting multiple stakeholders, particu-
larly national governments, private sector
entities, and local and international devel-
opment collaborates for these funds.

Capacity building in skills and policy
development

« Supporting training, entrepreneur-in-res-
idence programs, exchanges, and other
means to develop entrepreneurial skills
among academic staff.

+ Building institutional expertise in intellec-
tual property management.

» Supporting institutions to develop and/
or strengthen existing strategic plans and
develop realistic and implementable action
plans.

» Promoting opportunities to learn from Af-
rican and international higher education
institutions with strong histories of en-
gagement with the productive sector.

Science parks and technology incubators

* Supporting their establishment and man-
agement for technology transfer.

* Supporting training of faculty in business
and management skills to run the parks and
incubators.

Higher education curricula and a
refocus on indigenous knowledge
systems: “Africanization”

The discourse on African higher education
that has appeared in the last decade depicts
the inappropriateness and irrelevance of
curricula introduced during the colonial era.
This has led to calls to Africanize higher ed-
ucation, which can be understood as adapting
the subject matter and teaching methods to
the physical and cultural realities of the Af-
rican environment. This discourse forms part
of the larger, continuing debate on restruc-
turing and transforming higher education
institutions.

Refocusing on indigenous knowledge
systems

While most of the scholars writing on
Africanization seem to agree on what Af-
ricanization entails, there are differing
views on its practical application. Over
the years, the debate has been deliberately
associated with the movement for African
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Renaissance, a term popularized by former
South African president Thabo Mbeki in
1997 that captures his vision of a new wave
of cultural and economic development. In
a cultural sense, the renaissance is close-
ly tied to the “revalidation” of indigenous
knowledge.

Higher education courses in the global
south are often taught without due recog-
nition of the historical context and cultural
practices of the students enrolling in uni-
versity courses. The emphasis is usually on
the context of the rise of the various disci-
plines in Europe, dealing with issues that
bear little historical relevance or meaning
to students.

The new African university, in contrast, must
make a strong case for knowledge produced
on the continent. Higher education must be
made relevant to the material, historical, and
social realities of the communities in which
universities operate. This can be done by
drawing on the philosophical traditions and
discourses in these communities for relevant
concepts and theories. This forms part of
creating a learning environment free of “ac-
ademic dependency” and ethnocentrism. The
call for Africanization is neither advocacy to
be anti-west, nor is it discouragement to learn
from the west; rather, it is encouragement to
learn from the west, but in a selective and
constructive manner.

As an alternative discourse, Africanization
is conscious of the relevance of its sur-
roundings. It will require adaptation and
reorganization that will be arduous as pro-
fessional self-images, academic identities,
affiliations, and publication strategies are
all at stake. This retooling will also affect
teaching and learning, because the dominant
perspectives from the global north have be-
come embedded in the graduate programs
producing the next generation of academics
and scholars.

Africanizing higher education

Africanization of higher education may be
considered to encompass changes in four
areas: composition of student, academic, and
administrator bodies; syllabuses (contents);
curricula; and criteria for what constitutes ex-
cellent research.

The Pan-Africanist leader, Kwame Nkrumah
(1956), alluded to the elements of an African-
ized higher education when he stated, “We must
in the development of our universities bear in
mind that once it has been planted in the African
soil it must take root amidst African traditions
and cultures.” For the African university to be
truly relevant to Africa—and the world—it has
to be grounded in African communities and cul-
tures (Makgoba & Seepe, 2004: 19)

Given Africa’s history of colonial subjuga-
tion, the basic idea to Africanize education
encapsulating a quest for relevance is plau-
sible; Africanization makes sense not only
because curricula are alienating, but also
because of past injustices in African societies.

The curricula have been partly blamed for pro-
hibiting African universities from effectively
contributing to the sustained socioeconomic
development of the continent, a role expected
of them by governments. Curricula designed
for the post-colonial era have run their course
and, to meet the challenges—and achieve the
rewards—presented by globalization and to
ensure that students make a meaningful contri-
bution to their societies, they must be rethought.

African higher education and its
contribution to development

What is the current contribution of Africa’s
higher education to development?

This contribution is mediated through and has
outcomes in four broad areas.



AFRICAN CRITICAL TECHNICAL SKILLS: KEY CAPACITY DIMENSIONS NEEDED FOR THE FIRST 10 YEARS OF AGENDA 2063

Research. Africa’s higher education (AHE)
provides the basis for the “big ideas,” “ev-
idence base,” and “what works” demands of
the development sector. Research within high-
er education generates the knowledge required
to address issues like poverty, food securi-
ty, disease, and climate and environmental
change. More than 100,000 foreign experts are
employed to address Africa’s problems, cost-
ing about $4 billion a year, mostly from aid
budgets. Much of this expertise could be more
efficiently and sustainably provided if resourc-
es were redirected to postgraduate training,
research, and university capacity building
within Africa itself (Hayter, 2015).

Professional and technical education. Train-
ing professional engineers, health workers,
teachers, public administrators and policy
makers, technologists, and scientists whose
work is crucial to improving people’s lives,
is vital. The notion of pro-poor profession-
alism has also gained a foothold. Teachers,
engineers, architects, agronomists, and public
sector professions have seen recent initiatives
to advance the idea of “developmental” pro-
fessionalism, responding to critical issues with
a focus on social responsibility and ethics.

Democracy and good governance. AHE is
important in educating professional public
journalists, activists, and intellectuals, promot-
ing social debate, and deepening democracy.

Human development and capability. There is
an intrinsic value in AHE and its contribution
to making a good society based on humanistic
ideals and to fostering capabilities for humans
to flourish.

What should the contribution of Africa’s
higher education be?

An entrepreneurial workforce. A renewed
agenda for AHE must focus on skilled
human resources, especially in science and

technology, for economic growth. Rural
development, manufacturing  industries,
extractive industries, and export-oriented
development require skilled workers to pro-
duce employable graduates in areas the labor
market needs them. Africa has the lowest pro-
portion of global graduates: Though growing,
tertiary enrollment stands at only 7 percent,
so a considerable increase is required. Em-
ployability is a shared concern in developing
and advanced economies, but African coun-
tries have the highest proportion of young
people, coupled with high levels of youth
unemployment, including among graduates.
(Mohamedbhai, 2013).

Which points to a fundamental dilemma:
Africa has a tiny share of the world’s grad-
uates, but even as it strives to expand that
share, its economies struggle to absorb even
the few graduates available. Analysis of the
“absorption” problem focuses on whether
AHE is doing enough to ensure employabili-
ty. Perhaps the problem is a gap between how
employability is understood by AHE and the
kinds of employment actually or potentially
there?

Suggested solutions lean heavily toward
entreprenceurialism. They advocate less ex-
pensive, non-university routes to TVET and
the inculcation of soft skills that employers
want. They encourage entrepreneurship edu-
cation, and expect AHE to make itself more
open to business and industry by introducing
business influences into curricula, employing
adjunct faculty from the business sector, and
increasing industry placements and contact.
The private sector is considered the primary
audience and beneficiary of AHE, while the
government’s responsibility is to subsidize
and incentivize that sector.

Good  governance and  developmental
leadership. Some researchers are disap-
pointed with AHE’s marginalized role in
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promoting democracy, good governance,
and developmental leadership. They see it as
a missed opportunity to bring AHE’s prov-
en influence to bear on wider governance,
state-building, and transformative leadership.
In Ghana, for example, secondary and higher
education contributed to leaders’ core values,
leadership characteristics, and technical skills
(box 8.1). These were directly relevant to
several areas of developmental reform: dem-
ocratic restoration, economic recovery, public
sector reforms, and media liberalization. Gha-
na’s improving governance was partly
attributed to the cultivation of debate, critical
thinking, meritocracy, tolerance, and positive
leadership skills, all of which enabled edu-
cated leaders to contribute, individually and
through developmental coalitions. Skills,
values, and networks were required to effect
sustained change (Jones, Jones, & Ndaruhu-
tse, 2014).

This example suggests that post-2015 ed-
ucation policy need not be restricted to
narrow conceptions of poverty reduction.
It could also address formative and strate-
gic aspects of development leadership and

good governance. Though STEM is vital for
economic development, the essential role of
the humanities and social sciences in cre-
ating transformative leadership is less well
known. The most common subjects studied
by Ghana’s developmental leaders were law,
economics, politics, and journalism.

African citizenship. A broader AHE should
educate people to form and interpret ideas
that are key to sustainable development,
such as social inclusion, equity, ethics, and
political contestation; research and analysis
conducted within AHE serves to inform and
reform social policy and governance. Quality
AHE should be conceptualized to offer rich
opportunities to develop core values as well
as technical skills, and to enable individuals
and coalitions to explore political beliefs and
activism within their educational experience.
Some progressive donors recognize that AHE
does more than develop a skilled workforce
for economic growth, seeing that a critical
mass of researchers and institutes is needed to
inform decision makers and the public about
trends and issues. In a changing landscape,
AHE should also contribute to a critical mass

Box 8.1 Beyond STEM in Ghana

According to the concept of capabilities-based professionalism, professional training for the public good in-
volves developing eight professional capabilities: vision, affiliation, resilience, struggle, emotions, knowledge,
imagination and skills, integrity, and confidence.

A study on Ghana looks back on a period characterized by inclusive access to quality education, during Nk-
rumah’s post-colonial government. The key Ghanaian reform coalitions of the 1980s and 1990s had roots in
campus networks formed in this earlier period. Most of the leaders in this study were positively affected by
educational policies of widening meritocratic access to quality institutions, and this access made Ghanaian
elites more meritocratic.

Academic status motivated individuals to join reform coalitions, while academic freedom provided some pro-
tection for democratic causes. Educational experiences inculcated key values of public service and national
unity, helping to form a consensus for democratization.

Source: Compiled from Jones, Jones, and Ndaruhutse (2014).
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of independent-thinking citizens, necessary
for knowledge societies to function as open
and democratic policies.

The new African university for the
Africa we want: Some ways forward

Enabling skills in an open knowledge
society

A key role for AHE is to provide enabling
(analytical, quantitative, IT, and communica-
tion) skills for people to solve the problems
of society. But given the conditions of global-
ized society, these skills need to be developed
in a networked and open manner quite dif-
ferent from that practiced within traditional
formats and structures. African higher educa-
tion must foster adaptability and innovation,

especially through the capacity for research.
Skills acquisition cannot be viewed as neu-
tral and isolated from knowledge content
and knowledge intention. The hope is that
open higher education can lead to knowledge
and skills being applied in ways that will
move the whole system toward sustainable
development.

Africa-focused professional specialties
The new African university should develop
and provide degree and certificate offerings in
a wide range of issues and disciplines urgent-
ly needed for Africa (figure 8.2).

Strategic steps for universities

As the pace and complexity of our society
increase, there is an urgent need to realign the

Figure 8.2 Indicative list of Africa-focused professional skill areas

Regional integration specialists
Commodities trade specialists
Intra-African trade specialists
Free trade area specialists
DRM specialists

Rural transformation specialists

African data specialists

African youth development and
employment specialists

African macroeconomists and
development planners

Private sector development specialists
African entrepreneur development specialists

African development scenario-building specialists

Source: ACBF Capacity Team.




AFRICAN CRITICAL TECHNICAL SKILLS: KEY CAPACITY DIMENSIONS NEEDED FOR THE FIRST 10 YEARS OF AGENDA 2063

104

design and infrastructure of education with
the needs of the people. Universities must
break free from outmoded paradigms if they
hope to continue contributing to meaningful
progress. Some strategic steps include:

e African universities (public and private)
should regroup and provide top leadership
on reinventing African education and for
a new critical technical skills agenda, as a
way of helping to enhance implementation
of the flagship and other programs. In each
region, this could take the form of Agenda
2063 roundtable transformation dialogues
on African universities. Initial conver-
sations could be organized by working
language groupings, to facilitate matters.

» These dialogues could evolve in concentric
circles that progressively become larger
to include other key participants, such as
policy activators and policy makers, key
private sector/industry leaders, and select
representatives of the youth and women
vibrant networks, as well as top diaspora
academic leaders.

» Universities might consider designing and
mobilizing funding for an accompanying
program, which could be dubbed “building
the capacity of capacity builders” in Afri-
can education.

* Academia and African think tanks should
explore initiatives to lay the groundwork of
Africa’s education on an intergenerational
dialogue, bound by our current existential
imperative and a new Pan-African ethos
and mind-set transformation.

* Universities in Africa must adapt and in-
novate. Contemporary universities have
a responsibility to transcend traditional
disciplinary limitations in pursuit of in-
tellectual fusion, and develop a culture of
academic enterprise and knowledge entre-
preneurship. They must also be prepared to

begin delivering higher education at scale
—in a manner that bestows status upon
universities based upon the outcomes they
achieve and their breadth of impact rather
than the exclusivity and quality of their in-
coming freshman class.

Universities in Africa must embrace their
cultural, socioeconomic and physical
setting. It is imperative that universities
be socially embedded, thereby fostering
development through direct engagement.
Universities must work creatively and be
willing to take risks to become even great-
er forces of societal transformation.

Universities in Africa must focus on the
individual. They need to foster student suc-
cess by becoming student-centric—rather
than faculty-centric. Successful universi-
ties will be those capable of being nimble,
anticipatory, imaginative, and reactive.
They must provide unique environments
that prepare students to be “master think-
ers” able to grasp a wide array of skills
and become the most adaptable workforce
Africa has ever known.

Universities in Africa must become
effective partners for Africa’s develop-
ment. Only through the proliferation of
networks between like-minded allianc-
es can transformation occur at the scale
immediately needed to advance Africa’s
knowledge economy. African university
communities must open their eyes to this
imminent future and transform their think-
ing to see universities not as self-indulgent
“people factories” but as valuable idea
generators with vast influence and the
potential to manifest technologies and con-
cepts that can change lives the world over.

Demands for cognitive justice

The new African education agenda must put
African justice in the spotlight, but can only do
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this with “cognitive justice”—an innovative
and Africanizing effort to “radically broaden
African understanding of whose knowledge
counts and how knowledge is used for the
benefit of all” (Hall & Tandon 2013).

Africanized AHE calls for a revolution in
knowledge, curricula, and relationships
between African universities to produce
differently relevant African knowledge and
learning, by including previously excluded

voices, knowledge, and interests. A participa-
tory education approach should underpin the
creation of knowledge democracy through
new ecologies of knowledge that enable
greater cognitive justice. AHE is challenged
to be more democratic, creative, and flex-
ible, to fulfill community-based as well as
country-specific imperatives, while promot-
ing inclusive, non-discriminatory, confident,
and locally owned versions of education and
development.
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NOTES

Hard skills refer to qualifications, skills, and
experience. They include technical expertise in
the traditional occupational categories such as
engineering, ICT, and scientific fields. Soft skills
include the attitudinal and predisposition levels
of performance (sense of commitment, degree of
proactivity, Pan-Africanist passion, and so on)
in addition to what we have described as “com-
posite” capacities (policy formulation, strategic
planning, program conceptualization and design,
implementation programming, coordination, fa-
cilitation, and result-based management).

The full reference for these documents are list-
ed in the bibliography

The full reference for these documents are list-
ed in the bibliography

Some 40-80 percent of Africa’s regional sci-
ence and technology innovation publications
are with external partners, with the majority in
fields of most interest to international donors.
Inter-African collaborations account for just
2 percent, 0.9 percent, and 2.9 percent of all
East African, West and Central African, and
Southern African total research output. Khum-
bah (2015).

Alliance for a Green Revolution in Africa (2013).
AfDB, OECD, UNDP, and UNECA (2012).

Higher institution refers to private and public
universities.

10.

11.

12.

14.

15.

16.

17.

19.

Kigotho (2014).
Kathure and Mbijjiwe (2014).

African Union, Definition of the African Union.
The AU defines the African continent as having
six geographical regions: Central Africa, East
Africa, North Africa, South Africa, West Africa,
and the diaspora (the sixth region).

Kristen (2011).
Ibid.

Information in this section has been compiled
from Wisdom and Korbla (2005).

Ibid.

Lammers (2009).

Zapatero (2015).

Homecoming Revolution (2013).
Zapatero (2015).

For example, the International Institute for
Water and Environmental Engineering in
Burkina Faso has 27 formal partnerships
with companies, has established a technology
incubator to help students launch their own in-
novative businesses, and more than 90 percent
of its graduates find employment within six
months of completing their studies.
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The June 2015 AU Ministerial Retreat of the Executive Council and the Summit in Johannesburg, South
Africa emphasized the importance of the capacity dimensions for delivering on Agenda 2063. The
Executive Council proposed that the finalized capacity assessment work should highlight the critical skills
needed and the role of universities in providing training.

The work on Capacity Dimensions for Agenda 2063 was initiated by the AUC, with close support of the
ACBF, which has produced three documents:

e African Critical Technical Skills: Key Capacity Dimensions Needed for the First 10 Years of Agenda
2063.

e Capacity Requirements for the New African Vision: Agenda 2063— “The Africa We Want.”

e Capacity Development Plan Framework: Buttressing Implementation of the First 10-Year Plan— “The
Africa We Want.”

This report focuses on the critical technical skills (CTS) needed to implement the flagship projects and
AU priority programs in support of Agenda 2063. Its purpose is to complement the work done in the
Capacity Needs Assessment review, by taking a close look at CTS issues slowing progress in the First 10-
year Implementation Plan as well as Agenda 2063 overall. It therefore provides an initial framing of CTS,

provides an illustrative listing of such skills, and captures information on multiple dimensions tightly linked
to CTS.

The report stresses the importance and urgency of identifying and prioritizing CTS for the continent and
provides an indicative listing of CTS areas for the First 10-year Implementation Plan.
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