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GLOSSARY

* Agenda 2063: A strategic framework for the socio-economic transformation of the continent over the next 50 years.
e Current Path: A central reference scenario created by the Pardee Center within the International Futures model
framework that represents a general continuation of development process in government, business, and development.
It is a most-likely development trajectory for the continent.

e Demographic dividend: The potential for economic growth resulting from a demographic structure in which the
working-age population (aged from 15 to 64) is larger than the dependent populations of children (younger than 15) and
elderly (65 and older).

* Gini coefficient: A statistical measure capturing the equality of distribution in an outcome indicator. Often this is
used to measure income inequality by assessing the distribution of GDP per capita in a country.

* Gross domestic product (GDP): The total value of goods and services produced in a country measured at market
exchange rates. GDP can be measured at market exchange rates (MER) or at purchasing power parity (PPP).

* Human Development Index (HDI): A measure developed by the United Nations Development Programme that mea-
sures levels of human development across three dimensions: education, health, economics.

* Information communication technology (ICT): Technologies such as mobile phones, smart phones, and fixed line
broadband.

* International Energy Agency (IEA): An international organization dedicated to research and advocacy to promote
reliable, affordable, and clean energy.

* International Futures (IFs): The integrated quantitative modeling framework used in this report, available for free at
pardee.du.edu.

* Integrated soil fertility management (ISFM): Soil management methodology that incorporates locally available re-
sources to improve productivity.

* Organisation for economic cooperation and development (OECD): is an intergovernmental economic organization
with membership made up mostly of Western states with high GDP per capita.

* Scenario: Forecast scenarios are alternative futures modeled within the International Futures platform. Scenarios can
be used to frame uncertainty and help policy-makers think about how the world is developing.

e Water, sanitation, and hygiene (WASH): Water, sanitation, and hygiene are key measures of human development and
are the focus of sustainable development goal 6.

* Youth bulge: Refers to the share of the population aged from 15 to 29 and thought to be a factor which may contrib-
ute to social unrest and/or political instability.




FOREWORD

While it may sound like stating the obvious, it is important to note that one factor we can be certain about is that da-
ta-information, analysis and strategic planning will increasingly be cardinal in Africa’s successful development formula.
The factors and trends that need to be taken into account in determining development policy and investment choices
are not just increasing in number, but are characteristically dynamic and highly inter-dependent (across sectors, disci-
plines and geographical spaces). Therefore, it is obvious that strengthening analysis and strategic planning capacity in
Africa’s national and regional systems is essential and should not be taken for granted. It requires deliberate effort to
develop and nurture as an integral part of catalysing development planning and implementation.

In the context of the AUDA-NEPAD—specifically fulfilling the role of catalysing the implementation and delivery of
transformational economic growth and development results—this study on local and global transformations is an im-
portant contribution to Africa’s development efforts. The transitions identified here are now at a stage where they have
picked up their own momentum and will continue at a pace and direction that for the foreseeable future that maybe
outside human control in the short-term. Their momentum will directly impact economic growth and development
trajectories—either as “energy” that could be leveraged to speed-up economic growth and development trajectories
(i.e. positive energy) or hinder economic growth and development trajectories (i.e. negative energy).

Within the context of Africa, in general, and Agenda 2063 (also linking to the Sustainable Development Goals of
the UN) specifically, this study broadly identifies four of these transitions. The AUDA-NEPAD, working with the Fred-
erick S. Pardee Centre for International Futures, have, in this study, brought out evidence and insights on the “pace
and direction” of these transitions and what implications they have on the choices Africa (collectively and as individual
member states) make in determining their economic growth and development pathways. This study brings out easy
to digest and use analytical information that could feed directly into integrated development planning in pursuit of
Agenda 2063 goals and targets.

The forecasting element in the study — using the International Futures model — aims to support member states into
policy and investment choices which, while responding to “immediate needs” and also directly address the normally
structural “medium to long-term needs”. For a 50-year development plan, this report also brings attention and plan-
ning capability to determine inter-generational timeframes and related actions that would lead to not just to economic
growth, but also to sustainable development — in the context of human well-being.

Dr Ibrahim Mayaki
CEO

African Union Development Agency (AUDA-NEPAD)




EXECUTIVE SUMMARY

The fifty years after the end of colonialism were
marked by development challenges and opportuni-
ties, with human capabilities improving, economies
expanding, and governance institutions consoli-
dating in some cases and unraveling in others. The
next fifty years of development—the push from now
to 2063—will be characterized by similarly great, or
even more dramatic change. This report tracks four
of these transformations already taking place at the
continental level: demography, human development
and inequality, technology, and the environment. The
methodology used in this report takes a long-term,
macro, and integrated approach to thinking about the
future of the continent.

The unfolding demographic transition is well un-
derstood, though perhaps not effectively planned
for. Africa will grow from 1.25 billion people today to
three billion people by 2063, from a period in which
ten percent of global population was African in 1963
to one where 30 percent is African by 2063. This, cou-
pled with economic growth and infrastructure devel-

Table 1: Description of four transformations.

opment, will lead to a massive increase in urban pop-
ulations, which are projected to expand 30-fold from
1963-2063.

Human development is transforming, leading to
changing values, increased consuming power, and an
amplified African voice in global affairs. Investments
in education, health, infrastructure, and systems of
economic production will continue to improve the
average years of education (growing faster than pop-
ulation growth), extensions in life expectancy, and im-
provements in GDP per capita.

These transformations will be profound, with Afri-
can urban centers characterized by innovation, tech-
nology, and vibrant civil societies. However, without
significant policy changes, this growth will lead to
increases in inequality. Rich cities will flourish while
rural areas lag behind and urban slums grow; the mid-
dle class will grow along with those living in extreme
poverty. Inequality will become an increasingly acute
problem across all levels of society and could drive
social instability and cleavages.

Demographic Transformation

With high fertility rates and lowered burden of communi-
cable disease, Africa’s population is set to grow dramat-
ically to 2063. This will create some opportunities, but
many challenges as urban growth strains budget and plan-
ning processes and growing populations require economic
engagement.

Human Development and Inequality Transformation

General measures of human development in Africa have
improved since 1990: education access has enhanced,
health has strengthened, incomes have grown, and
infrastructure has expanded. These trends will continue,
though issues associated with growing inequality will po-
tentially drive instability.

Technology Transformation

Continued expansion of information communication
technologies will further connect people while renewable
energy production will expand, leading to improvements
in well-being. Other technologies (artificial intelligence,
robotics, etc.) have the ability to disrupt development and
impede industrialization.

Natural System Transformation

Climate change will negatively impact African develop-
ment across multiple dimensions, though the extent of
this impact by 2063 remains unclear. Local environmental
crises will emerge as the pace of development and urban-
ization lead to increasing informal settlements that pollute
air and water.




Technological transformations will broadly shape
African society over the next four-plus decades as well.
High levels of penetration of information communica-
tion technology characterizes African economies and
society. This will deepen as still more people connect
to the internet at increasingly greater speeds. Other
transitions are also certain, most notably an increase
in renewable energy technologies, increasing rural as-
sess to electricity far from traditional grid infrastruc-
tures as well as producing an increasing large share of
total energy consumed on the continent.

Other technological transformations are unfolding
but with less certainty. The rise of robotics, automa-
tion, sensing technology and artificial intelligence has
already significantly displaced labor in the West while
contributing to lower the cost of consumer goods. As
these technologies become more ubiquitous, African
industrialization may occur by only absorbing a small
share of the available workforce. Technologically driv-
en growth in agricultural yields—a crucial driver of
improved food security—is also uncertain, and trans-
formation in this space would greatly enhance human
development.

Natural system depletion will lead to acute envi-
ronmental stress and global climate change will im-
pact African development with increasing force. But
the full impact of these transformations is uncertain. It
is true that climate change will increasingly harm ag-
ricultural production, but it is unclear whether it will
lead to broadly catastrophic environmental change by
2063. While development, demographic growth, and
urbanization will lead to increased acute environmen-
tal strains, it is difficult to identify when tipping points
will be reached. While there is uncertainty about the
future impact of natural systems on human develop-
ment, there is no positive alternative scenario: the
future of the environment in Africa should be under-
stood on a scale from strained to disastrous.

Each transformation will present challenges and

opportunities. Table 2 reflects the scale of both
challenge and opportunity by future decade by issue
area according to the Current Path of the International
Futures model.

Most of this report discusses pending transitions,
how those transitions will impact African development,
and the range of uncertainty associated with each.
Here we frame the expected continuity in develop-
ment patterns from the past to the present to the fu-
ture. The report is organized starting with the best
understood transition and moving to the least well
understood transition (from demography to natural
systems).

While these transformations are occurring, the
future is not deterministic and humans will make
choices that put us on better or worse footing. To
better understand the impact of decision-making on
development outcomes we have introduced a fifth
potential transformation, one that will need to be pur-
sued if Africa is to achieve its brightest future.

The fifth transformation that we discuss is in the area
of governance (national, regional, and continental).
Improved governance security, capacity, and inclusion
is a choice and is distinct from the four transitions dis-
cussed above. And it is an extremely powerful tool to
improve development outcomes broadly. Comparing
scenarios in which transformations in governance are
successful to those in which governance does not im-
prove, by 2063 the GDP per capita of the continent
varies widely, from a low of $4,900 (near 2018 levels
in South Asia) to a high of $31,100 (near 2018 levels
in Europe).

The Africa of 2063 will be made by her people. And
choices over the next decade will determine if African
human development soars or stagnates. While those
choices are crucial, they will occur within the context
and structure of the unfolding transitions identified in
this report.




EXECUTIVE SUMMARY

Table 2: Challenges and opportunities in Africa by decade.
2020s 2030s 2040s 2050s 2060s

Urban Population Growth

Youthful Population

Demographic Dividend

Improved Education

Improved Health
Middle Class Growth

Improved Infrastructure

Growth in Inequality

Poverty

Growth in Inequality

Renewable Energy Growth

Growth in Automation and
Artificial Intelligence

Climate Change

Urban Environmental
Challenges

Biodiversity Loss

Water Stress

Legend:

Significant Continental Challenge

Moderate Continental Challenge

Moderate Continental Opportunity

Significant Continental Opportunity

Moderate Local Challenges

Significant Local Challenges







INTRODUCTION

Dealing with uncertainty is an inherent part of plan-
ning. At times, this uncertainty can be broad and lead
to decisions that are forced to mitigate risk. At oth-
er times, decision-making is more focused and deals
with problems that are more predictable. This report
focuses on four predictable transitions that should be
discussed, planned for, and leveraged to increase fu-
ture development opportunities.

While we cannot fundamentally know anything
about the future, we do use a variety of tools in our
planning processes to better anticipate what is to
come. We are often focused on patterns of continuity
in our planning processes by identifying how the fu-
ture will be similar to the past (simple extrapolation).
At other points in time we are more focused on under-
standing how individual systems change as they un-
fold across time (issue-area modeling). We infrequent-
ly represent development trends broadly across issue
areas in a systematic way (integrated systems analy-
sis). This report focuses on this third methodology for
understanding the future.

This report draws upon four decades of research
developing long-term quantitative models to better
think about and understand the future of the inter-
national system. It relies on macro-level quantitative
models integrated within one software platform called
International Futures (IFs)." The IFs tool represents
transitions within and across a wide range of systems,
including agriculture, education, economic, energy,
environmental, health, governance, infrastructure, in-
ternational politics, and technology.?

As with all regions, Africa has progressed through
multiple transitions that have shaped patterns of de-
velopment. During colonialism, African leaders fought
against foreign rule and for self-determination and au-
tonomy. The immediate post-colonial space created
new opportunities for self-governing, but also brought
about new challenges. Africa developed from a rela-
tively low base of human capabilities in this post-colo-

nial space with high levels of communicable disease,
fertility rates, and low levels of access to education,
health, infrastructure and poor governance capacity.

As the Cold War ended and the geopolitical
context of African development changed, leaders
struggled against debt accumulation and structural
adjustment programs which, in some cases, exacer-
bated poor development dynamics. This high debt
burden was coupled with a rising health epidemic in
many places that exacerbated the burden of commu-
nicable disease related deaths including HIV/AIDS.
But the post-Cold War space also provided leap-frog
transformations in technology that started to connect
more people, create new opportunities, and sup-
port development of capacity in areas of education,
health, infrastructure, and governance.

The information communication technology (ICT)
revolution has connected millions of Africans, creat-
ed some of Africa‘s billionaires and led to increased
flows of capital (e.g., via mobile banking), while on
the other hand creating new challenges for govern-
ments regarding the flow of information and social
stability. More recently Africa has experienced other
significant shifts in geopolitics, with the rise of Chi-
na creating opportunities for investment and growth
challenges as well.

With historical developments in mind, this report
turns to future transformations that are characterized
by certainty (demographics, increased human devel-
opment and inequality, the diffusion of technologies,
and environmental system transformation). This re-
port explores how these transformations are likely to
impact development in Africa — specifically within the
context of Agenda 2063 aspirations and goals - both
as opportunities and as challenges.

The transitions analyzed in these pages are not
deterministic and uncertainty remains a key and de-
fining characteristic of development to 2063. The
demographic transition is the most certain and the



most predictable. The human development transition
is broadly certain (when measured by indicators like
life expectancy and average years of adult education)
but the transition related to inequality is less well un-
derstood (though still important and unfolding). Tran-
sitions related to technology have aspects that will
unfold with high certainty (the continued penetration
of information communication technology and the
spread of renewable energy technology) but other
aspects that are less certain (growth in agricultural
yields as well as the impact of robotics and artificial
intelligence on demand for labor). Natural systems
are deteriorating, but the magnitude of impact on hu-
man and social development remains unclear (though

clearly negative, with broad spill-over effects across
issue areas).

We conclude by discussing the central role of in-
stitutions and governance in shaping Africa’s ability to
leverage opportunities and achieve resilience in the
face of disruptive change. As we show at the end of
this report, the impact of improved governance can
have a sustained and positive impact on African de-
velopment, will mitigate negative trends, and can mit-
igate uncertainty. It is a choice that African citizens,
civil society, non-state actors, and political leaders will
make and it represents the most important driver of
the future Africans desire.




METHODOLOGY

Many methodologies support strategic planning.
Some are strictly quantitative using tools to predict
outcomes. Other methods are qualitative and em-
phasize scenario framing activities and interactive
discussions. This report uses a mixed methodology to
1) identify transformations in Africa, 2) model these
transformations into the future, 3) evaluate modeling
findings through extant literature, and 4) create alter-
native scenarios to better understand the role of un-
certainty, highlighting policy choices meant to attain
Agenda 2063 goals and targets.

Our primarily concern is with systemic transfor-
mations or transitions, two terms that we use inter-
changeably. A transformation or transition measures a
change in the character or state of a system—from the
perspective of development trends, they represent a
shift in the magnitude or scope of impact of a variable
that is central to the development process. Transfor-
mations can have positive or negative implications for
development and they may be specific to Africa or
they may be a component of broader global change.

To identify significant transformations, we start with
trends analysis in system-level variables with one of
the following characteristics. First, we are interested in
trends that show a significant change in growth rates
(significant growth or decline or change in the direc-
tion of growth). For example, trends in the diffusion
of mobile phone access, prevalence of HIV/AIDS, or
foreign debt accumulation each exhibited notable
changes in the temporal growth patterns historically.
Second, we are interested in transitions that cross a
particular threshold important for broader develop-
ment processes. For example, countries with GDP per
capita over $10,000 tend to not have disruptive on-
sets of large-scale political violence and crossing this
threshold matters.

The framework is then applied to the Current Path

scenario from the IFs model to identify persistent and
important transformations likely to occur in Africa to
2063 (more on the Current Path below). IFs is a large
systems framework that allows users to analyze vari-
ables in their interaction for 186 countries. The system
has large historical databases and integrated forecasts
for all countries in Africa covering the following sys-
tems: agricultural, demographics, economic, energy,
environmental, governance, health, infrastructure, in-
ternational politics, and technology.

The IFs tool covers 54 of the 55 countries in Af-
rica (representing 99.9 percent of the total popula-
tion), and analysis of the Saharawi Arab Democratic
Republic is not included in this report. While devel-
opment across African countries and regions is varied,
this report is focused on continental change (this in-
cludes assessing continental change in other diverse
regions outside of Africa). We include a small sample
of the cross-country variation in development trends
in maps highlighting country level projections for key
indicators across the four main transitions and addi-
tional country-level variation when exploring unfold-
ing patterns of inequality (including at the district level
in Uganda).

The Current Path is a “most likely” development
scenario integrated across each of the issue areas
covered in IFs. It captures development patterns in
a world where there is no significant change in gov-
ernment policy (stopping spending on the military, for
example), significant disruptive event (a continental
pandemic, or a third world war, for example), or trans-
formational technology shift (very inexpensive energy,
for example). The Current Path scenario is not a linear
extrapolation and includes much non-linear behavior.
While dynamic, it also represents significant continuity
across government policy choices and broader incen-
tives. This scenario is our best attempt to estimate the



2018 2038 2063
Agriculture Demand growth | 3.1% 2.3% 1.3%
rate
Energy demand growth rate | 4% 4.3% 2.8%
Export growth rate 2.9% 6% 4.5%
Foreign aid growth rate 3.3% 1.7% 1.6%
GDP (MER) growth rate 3.3% 5.9% 4.1%
GDP per capita (at PPP) 0.8% 2.1% 2.3%
growth rate
Investment growth rate 4.7% 5.8% 3.8%
Population growth rate 2.5% 1.9% 1.1%
(F;ov)er‘ty percent ($1.90 per [ 36% 23.4% [7.9%
ay

Table 3: Current Path assumptions for Africa in International

Futures.

future development of the continent across each of
these issue areas studied here. This scenario has been
used previously in analysis of African development.?
See Table 3 for some Current Path model assumptions
and outputs.

Using the methodology presented above, we
identified four transformations to the year 2063: de-
mography, human development and inequality, tech-
nology, and the environment. After identifying trends
and transformations, we next tested their durability.
We did this by creating “framing” scenarios. For ex-

ample, if we alter the underlying drivers of a transi-
tion, does that significantly impact the future of that
transition? We find some transformations to be very
durable while other transformations are less certain or
contain aspects of uncertainty. We organize the pre-
sentation of the transitions in this report by our current
understanding of their durability and their impact on
the world.

See Table 4 for general assumptions associated
with each framing scenario and Appendix A for more
detailed assumptions and justifications.




METHODOLOGY

Table 4: Framing scenario assumptions.

Framing Scenario Assumptions

Current Path A continuation of policy choices and incentives across the integrated systems in

the IFs platform for 54 countries in Africa.

Positive Demography Reduced fertility and mortality from communicable disease, particularly AIDS,

diarrheal, malaria, and tuberculosis relative to the Current Path.

Negative Demography Increased fertility and mortality from communicable disease, particularly AIDS,

diarrheal, malaria, and tuberculosis relative to the Current Path.

Positive Human
Development

Increased spending on health, infrastructure, and education as well as a reduc-
tion in the domestic Gini coefficient for income inequality relative to the Current
Path.

Negative Human
Development

Decreased spending on health, infrastructure, and education as well as a reduc-
tion in the domestic Gini coefficient for income inequality relative to the Current
Path.

Positive Technology Increase in agricultural yields, aquaculture production, global economic pro-
ductivity, return on investment to renewable energy production, and a transition
through automation and robotics that does not lead to significant loss of jobs

relative to the Current Path.

Negative Technology Decrease in agricultural yields, aquaculture production, global economic pro-
ductivity, return on investment to renewable energy production, and a transition
through automation and robotics that leads to significant loss of jobs relative to

the Current Path.

Positive Environment Increased agricultural yields, returns on investment in renewable energy, im-
proved crop fertilization with increased CO2 in the atmosphere, lower levels
of ambient air pollution, less water stress, increased crop-land while protecting

forests, and a global carbon tax relative to the Current Path.

Negative Environment Decreased agricultural yields, returns on investment in renewable energy, im-
proved crop fertilization with increased CO2 in the atmosphere, lower levels
of ambient air pollution, less water stress, increased crop-land while protecting

forests, and a global carbon tax relative to the Current Path.

A second type of scenario was created to explore
broader uncertainties in areas with less durable devel-
opment patterns. For example, we do not find that a
durable transformation is underway in the area of gov-
ernance in Africa. We created two alternative scenari-
os (see Table 5) to explore how changing governance
characteristics will impact the durable transitions iden-

tified above as well as other development outcomes.
While the four transformations identified in this report
have structural and path dependent characteristics,
governance is a space where transformations can be
leveraged to produce more sustainable and inclusive
human development.



Table 5: Governance scenario assumptions.

Governance Scenario Assumptions

Positive Governance

Increased government transparency, government
effectiveness, improved labor participation, government
revenue, gender empowerment and inclusion, and for-
eign aid relative to the Current Path.

Negative Governance

Decreased government transparency, government
effectiveness, improved labor participation, government
revenue, gender empowerment and inclusion, and for-
eign aid relative to the Current Path.

This report frequently reports on three dates: 2018,
2038, and 2063. The data reported in 2018 are pri-
marily estimates taken from the IFs tool built from a
database of over 4,000 series from public sources. The
longer time horizon used in this report is driven by the

African Union Agenda 2063. The medium time hori-
zon—2038—is the mid-point between 2063 and the
year Agenda 2063 was adopted, 2013. When com-
paring Africa to other regions, United Nations group-
ings are used.
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In 1963 the population of Africa was around 300
million. In just over 50 years, that number has quadru-
pled to roughly 1.3 billion. By 2063 Africa’s popula-
tion is expected to more than double again to nearly
three billion. Between 2018 and 2063, 37 percent of
the births worldwide will occur in Africa. The number
of children in Africa under five was just over 50 million
in 1963 and is projected to grow to nearly 250 million
by 2040.

Between 1963 and 2063 more than half of African
Union member states will increase their population
ten-fold. Between 2018 and 2063 Eastern and West-
ern Africa will add over 500 million people each. This
population transformation will echo around the world:
ten percent of the world was African in 1963 and 30
percent will be by 2063 (Figure 1).

Africa’s population is projected to grow at a simi-
lar rate between 2018 and 2063 as the population of
Asia grew between 1963 and 2018. Asia increased its
population by 2.5 times in that period (growing by 2.7

THE DEMOGRAPHIC TRANSITION

billion from a base of 1.8 billion). Africa’s population
is expected to increase 2.2 times from now to 2063
in the Current Path, an increase of 1.6 billion people
from a base of 1.3 billion.

This transformation is occurring with high confi-
dence. To test this, we created two demographic sce-
narios (see the Methodology section). In Positive De-
mography, rates of both fertility and mortality fall more
quickly than expected. Negative Demography, on the
other hand, simulates persistently higher fertility rates
and a slower reduction in deaths due to communica-
ble diseases. Across each of these scenarios the future
population projection changes little through 2040. Af-
ter that point the variation across scenarios becomes
more pronounced. Even in the Positive Demography
scenario, where fertility rates reduce more rapidly than
in the Current Path, the population of Africa grows by
one billion people between 2018 and 2063. See the
Appendix A for scenario assumptions.
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Figure 1: Regional share of global population, 1963-2063.
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THE DEMOGRAPHIC TRANSITION

Table 6: Evidence, opportunities, and challenges associated with the demographic transformation.

Demographic Transition

Facts and Evidence

Implications for Africa and Agenda 2063

Positive

Challenges

Africa’s population is continuing to grow at
rates no longer seen in other regions.

- Africa’s population will grow from 1.3 billion
today to 3 billion by 2063.

- In 2063, 30 percent of the world’s popula-
tion will be African.

- Between now and 2063, 37 percent of births
worldwide will occur in Africa.

The power and influence of
African states around the world
grows, as a result of the
increasing demographic basis
of economic production.

A bigger population will put
greater demands on service
delivery. The continent is not
currently on track to meet future
demands for teachers and health
workers.

Africa’s population will be increasingly urban.
- By 2063, Africa’s urban population will grow
3.5-fold to 1.8 billion people.

- By 2038, over half of Africa’s population will
live in urban areas.

Urbanization can drive
innovation and productivity, can
boost the economy, and can
ease public service delivery.

Much of the urban growth in
Africa has been taking place in
slums, which can hurt human
capital and act as poverty traps.

As Africa is continuing to grow, the popula-
tion will remain young.

- By 2040, Africa will be home to nearly 250
million children under five.

- The youth bulge (the percent of the pop-
ulation aged 15-29) peaked at 48 percent
in 2005 and will fall slowly, to 34 percent by
2063.

- The median age in Africa will not reach 30
(the level of Asia and Latin America today)
until 2063.

Africa has the potential to har-
ness a ‘demographic dividend’
- the growth potential resulting
from a relatively large work-
ing-age population.

The ‘youth bulge’ will remain
high, potentially increasing the
risk of political instability and
conflict.
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FERTILITY RATES AND THE
DEMOGRAPHIC TRANSITION

A traditional demographic transition is characterized
by movement from a young population structure to a
more mature structure and is partially driven by a move
from high to low fertility rates. The transition from high-
er to lower fertility rates lowers the youth dependen-
cy ratio — the number of child dependents relative to
working adults. The increase in the working age pop-
ulation, as long as most of the adults are productive,
leads to an increase in GDP per capita. And with fewer
children per family — fewer mouths to feed — people
have more to invest in the health and education and
the economy.

But Africa’s fertility rates are reducing more slowly
than expected. Whereas fertility rates in Asia fell by 3.7
between 1965 and 2015 (from 5.9 to 2.2), rates in Afri-
ca only fell by 2 (from 6.7 to 4.7). Fertility rates in Africa
remain high, even when controlling for GDP per capita,
education, life expectancy, and urbanization.* In most
of the world’s regions, the working share of the popula-
tion peaked over the course of a generation. In Africa,
due to persistently higher fertility rates, the same tran-
sition will take at least three generations.®

Moreover, fertility rates do not appear to interact
the same way with other variables: in other regions, a
fall in fertility spurs a greater working population not
only through a lowered youth dependency ratio but
also through the entrance of more women into the
workforce. However, this relationship may be different
in Africa. In Ethiopia, for instance, there has not been a
correlation between falling fertility rates and increased
female employment.® The relationship between urban-
ization and fertility is also distinct in Africa. While other
regions show a correlation between rates of urbaniza-
tion and lowered fertility, this has not been the case
in Africa, where urban growth is due more to natural
increase (birth rates) than to migration of workers from
rural areas.”

Africa’s fertility rates are projected to continue their
gradual fall - from 4.5 today to 2.2 in 2063.

AGE-SEX STRUCTURE OF THE
POPULATION

While absolute population size matters, the distri-
bution of the population across age levels impacts hu-
man development and social stability in knowable pat-
terns. A large and growing young population can have
a large dependency ratio, a measure of the young to
the working age population. As a population matures,
a young population can produce a “youth bulge”, the
percent of the population aged 15 to 29 relative to the
population 15 years and older. Large youth bulges can
drive social instability. A third concept related to de-
mography and development is the demographic div-

idend, which is the measure of working age adults to
dependent people (old and young).™

SIZE OF THE YOUTH POPULATION

Africa has the largest share of under-15 population
of any global region from 1963-2063. Of the 40 coun-
tries with the largest share of under-15 population, 36
are African. In 1963 that share stood at just less than
45 percent of the total population, increased slightly
through the 1980s, and declined to just over 40 per-
cent of the population today. The Current Path projec-
tion shows that declining to 26 percent by 2063.

Between 1963-2063 Africa also has the highest
youth bulge of any region in the world. The youth
bulge can increase the risk of political instability and
conflict,® especially when economic growth is low, and
youth unemployment is high.? In 2011, for example, the
height of the Arab Spring, Egypt’s youth bulge was 42
percent. Over the next fifty years, 43 of the continent’s
54 countries will spend some time with a larger youth
bulge than that. By 2063, all but two African countries
will fall below this level.

The youth bulge in Africa grew from 45 percent in
1963 to a peak of 48 percent by 2005 and is projected
to decline in the Current Path to 34 percent by 2063.
Youth bulge levels in Asia and Latin America were sim-
ilar to Africa in the 60s and 70s but declined rapidly
starting in the 1980s as fertility rates slowed. The gap
between the youth bulge in Africa and the rest of the
world is significant. Of the 40 countries with the largest
youth bulge today, 35 are African.

DEMOGRAPHIC DIVIDEND

As populations mature they have the potential for
economic growth resulting from larger working age
populations compared with dependent populations
(the “demographic dividend”). Countries can benefit
from the demographic dividends in both thick and thin
ways.'® The thinnest benefit occurs when the working
population grows more rapidly than the dependent
population, growing per capita income and allowing
resources to be redistributed to investments in human
capital and economic development. While important,
this first ‘labor force dividend' can be transitory. A
deeper and more structural transforming benefit of the
demographic dividend —a ‘savings dividend’—opens
later in a population transformation, as older working
population is pushed to accumulate assets for invest-
ment."" The second dividend has the potential to be
larger and more enduring, but harnessing it requires
both capturing the first and implementing appropriate
policies.™

The World Bank and IMF"® describe at least four
phases of a demographic transition. According to this
typology, most African countries are pre-dividend, with
15 in an early dividend stage (Algeria, Botswana, Cape



Figure 4: Population by employment status, current path, 2015-2063.
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Verde, Djibouti, Egypt, Eswatini, Ethiopia, Gabon, Gha-
na, Lesotho, Libya, Namibia, Rwanda, South Africa, and
Zimbabwe) and just four in late-dividend stage (Mauri-
tius, Morocco, Seychelles, and Tunisia).

Pre-dividend countries can expect continued popu-
lation growth but as the working age population grows,
will see their dependency ratios decline. The window
of opportunity for these countries (where the working
population is at its peak) is still several decades away.
The priority today is to lay the groundwork to be able to
take advantage of a thin dividend. In the early-dividend
stage, the focus should be on seizing the dividend that
results from having more working age people relative to
dependents and to build a foundation for incentivizing
savings, which broadens the impact of the dividend.

FORMAL AND INFORMAL
EMPLOYMENT

While growth in the demographic dividend will lead
to more people in the working age population rela-
tive to dependents, deriving benefits from this demo-
graphic structure requires that there are adequate jobs.
Employment growth has not kept pace with economic

Formally Employed

growth™ and there is still a dearth of stable, wage-pay-
ing jobs." Currently, 66 percent employees are consid-
ered "vulnerable” (defined as own-account and fami-
ly contributing workers) — a rate higher than any other
world region.” And over half of those employed are
in extreme or moderate working poverty: 54.8 percent
of workers live in households in which daily income or
consumption per capita is below $3.10 USD PPP."8

Continentally, formal unemployment is moderate —
around six percent. This is projected to increase in the
Current Path to eight percent over the next decade, be-
fore reducing again to around 5.5 percent towards the
end of the time horizon. Throughout the time horizon,
unemployment in Africa is higher than Latin America,
Asia, and Oceania but lower than Europe. These num-
bers mask a great deal of variation through the conti-
nent — where unemployment is especially high in South-
ern Africa (17 percent) and Northern Africa (12 percent)
and low in West, East, and Central Africa (four to six
percent).

However, measures of formal unemployment fail to
capture those individuals who are jobless and discour-
aged and, more influentially, levels of informal employ-
ment.” The informal economy contributes roughly a
quarter of Africa’s GDP, and nearly 60 percent of the
non-agricultural labor force is employed informally.




POPULATION GROWTH AND
URBANIZATION

Population growth will lead to increases in the size
of urban centers, which can drive innovation and pro-
ductivity, but which can also lead to vicious cycles of
poverty, inequality and social instability. The urban
transformation described here (a 30-fold increase over
100 years) is historically unique. Leveraging the good
and eschewing the bad will require planning.

Improved urban hubs can create virtuous cycles
of development and change. Cities in Africa generate
between 55 and 60 percent of its GDP.?' Many of these
economic benefits come from the economies of scale
and agglomeration economies supported by cities.??
Urbanization has historically had a positive impact on
reducing overall poverty (though the urbanization oc-
curring in Africa may challenge this).?® A strong positive
relationship exists between urbanization and educa-
tion—urban areas have greater primary and secondary
enrollment and a smaller gender gap in educational at-
tainment.?* Urbanization may also have health benefits
as the population is located closer to health centers
and services (though there are also health related costs
to urbanization if air quality is poor). It is associated
with a significant reduction in under-five mortality in
developing countries?® and urban areas in Africa have
longer life expectancies, lower rates of infant and un-
der-5 mortality, and lower rates of child malnutrition.?

Finally, people in urban areas have greater access to
technology. In Africa, while internet penetration at a
whole is at 16 percent, in cities that number was 50
percent.?

Currently, approximately the same number of peo-
ple in Africa and Europe live in urban centers. Before
mid-century Africa’s urban population is expected to
surpass that of China across the scenarios explored
here.

Rapid urbanization (from a very low base) has been
a key part of the African development story as well,
with and 9-fold increase in populations between 1963
and 2018. Projected growth in urban African popula-
tions is expected to be massive, with an additional 3.5-
fold increase between 2018 and 2063. In total, African
urban populations are projected to grow over 30-fold
between 1963 and 2063. To put this increase in con-
text, urban population growth in Asia increases 5.7-fold
between 1963 and 2018 and is projected to increase
nearly 10-fold between 1963 and 2063.

While population growth can increase GDP it also
increases the dependent population, causes scarcity
of resources, reduces GDP per capita, leads to high-
er levels of poverty, and undermines improvements in
human development more broadly. Along the Current
Path, the rapid population growth and lack of accom-
panying economic growth and distribution leads to an
increase of 77 million people living on less than $1.90
a day and 192 million people living under $3.10 a day
from 2018 to 2038.

Figure 5: Urban population for Africa, Europe, China, and India, 1963-2063.
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Figure 6: Urban population by African region 1963-2063.
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Figure 7: GDP per capita at purchasing power parity for the current path, positive demography, and
negative demography, 1963-2063
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CHALLENGES TO EXPLOSIVE
GROWTH IN URBAN AREAS

Growing populations lead to growing demands
for resources. In 2018 there were 43 million births, of
which roughly 42 percent were unattended by skilled
health personnel.®® The number of births is expected
to grow from 43 million in 2018 to a peak of nearly 52.5
million births per year by 2043 and only decline slightly
to 49 million by 2063. To serve its growing population,
Africa needs 5.6 million more professional health work-
ers and 5.8 million more primary teachers by 2030, an
increase which exceeds current trends.?

And urbanization in Africa may be happening in
ways that do not lead to the economic growth seen
elsewhere. In fact, according to at least one study,
sub-Saharan Africa is the only region where poverty
reduction has not been correlated with urbanization.®
Historically, urbanization has gone along with industri-
alization and the migration of working adults from rural
to urban areas to work in factories. But Africa’s urban-
ization has not followed this path.

Instead urbanization is more linked to resource ex-
ports, resulting in cities that can be characterized as
‘consumption cities’ as opposed to ‘production cit-
ies’.3! In these cities, workers are mainly employed in
non-tradable services and do not experience the same
productivity gains as production cities, where employ-
ment is primarily in tradables like manufactures and
financial services.* Many African cities are not set up
to take advantage of the productivity and efficiency
opportunities from having a more concentrated popu-
lation. As one World Bank report put it, “Africa’s cities
are not economically dense or efficient”. 32

Compared to other developing regions with sim-
ilar levels of urbanization, cities in sub-Saharan Africa

have lower living standards, lower levels of capital in-
vestment and low building stock values, and poor in-
frastructure.® For instance, just 16 percent of urban
households have a permanent roof.®> Although it is fair
to note that urban conditions are often still an improve-
ment from rural areas, where living standards are con-
sistently lower, electricity access is lower, and it is more
expensive to provide piped water and waste disposal.®

Transportation infrastructure is still poor, with high
costs, considerable congestion, and slow commuting
speeds. This limits where people can live and the ac-
cessibility of employment and makes it harder to bene-
fit from agglomeration economies.?” Cities' highly frag-
mented nature also makes it difficult to benefit from
economies of scale in service delivery.

One concerning aspect of urbanization in Africa is
the prevalence of slums, where homes lack at least one
of the following: access to safe water and improved
sanitation, a dwelling made of durable materials, and
two or fewer persons per room.* On average, 60 per-
cent of Africa’s urban population lives in slums, com-
pared to 24 percent in Latin America and 35 percent in
South Asia.’? And while it is possible that slums could
be merely transitory, there is evidence that slums can
act as poverty traps, stunting human capital.*

To benefit from population increases and urbaniza-
tion, considerable work is needed to improve cities in
a way that helps to boost productivity and human capi-
tal. Failure to do so could not only stunt Africa’'s growth,
it could exacerbate inequality and lead to social unrest.
Foster and Bricefio-Garmendia*' estimated that the
cost of addressing the infrastructure backlog on the
continent would require $93 billion USD annually over
the next 30 years. Currently, even when improvements
do happen they tend to benefit the rich. New roads
and rail systems rarely serve slums and new apartments
are not affordable for much of the population.*?
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Africa is rising. Communicable disease mortality has
been reduced,® economies have grown and become
increasingly diversified,** security has become more
stable,* populations have become better educated,*
and infrastructure has been enhanced.*” The Human
Development Index (HDI), a composite measure that
includes education, health, and income, grew by 25
percent from 1991 to 2018 and is projected to grow
by 33 percent from 2018 to 2063. During the period
between 1991 and 2018 African HDI (starting from a
low base) grew more rapidly than Europe, Latin Amer-
ica, North America, and Oceania, though more slowly
than Asia. By 2063 the Current Path forecast projects
HDI to grow to 0.72, the level of Latin America in
2009. See Figure 8.
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These advances in human development are chang-
ing African society and placing new demands on
governments for accountable and transparent service
delivery, thereby pushing for increased spending on
services such as education, health, communication,
sanitation, on one side, and more diverse economic
production, on the other. These projected gains in
human development are the outcomes of significant
investments by governments, regional, and continen-
tal authorities across these sectors.

The following discussion proceeds by tracking
some of the sub-components of the HDI (education,
health, income) as well as exploring additional as-
pects of human development (inequality and infra-
structure).

Negative Human Development == Positive Human Development

Figure 8: HDI in the Current Path, negative human development, and positive human development

scenarios, using five year moving average.



Table 7: Evidence, opportunities, and challenges associated with the human development transformation.

Human Development Transition

Facts and Evidence

Implications for Africa and Agenda 2063

Positive

Challenges

Health is improving.

- Africans have a longer life expectancy
today, at 63 years, than ever before. This
will continue to extend by 11 years by
2063.

- Deaths from communicable diseases will
continue to fall from over 5 million per
year to 2 million by 2063.

- The burden from non-communicable dis-
eases and injuries will grow. Yearly deaths
from NCDs will grow from 4 million today
to 14 million by 2063. Yearly deaths from
injuries will grow from 900,000 today to
2.6 million by 2063.

More babies and children will survive
into adulthood as the continent tack-
les infant mortality and communicable
diseases.

A longer-living and healthier
population will place new de-
mands on the health system as
the burden of non-communica-
ble diseases grows.

Africans are becoming more educated.

- In 1963, the average African adult had
just 1.4 years of education. By 2063, that
figure will grow to 9 years.

- The literacy rate, around 34 percent
today, will reach nearly 100 percent by
2063.

- By 2063, the tertiary net enrollment rate
will reach 36 percent, up from just 13
percent today.

A more highly educated population
will improve Africa’s human capabili-
ties and ready the population to meet
the challenges of tomorrow’s econo-
my.

As educational attainment
targets are reached, focus will
need to shift toward education
quality and toward equipping
Africans with the knowledge
needed for the future.

African incomes are increasing.
- GDP per capita will grow from $4,600
today to $10,800 by 2063.

This growth will lead to millions of
Africans escaping poverty, with the
portion of the population living in
poverty more than halving by 2063.

Because of population growth,
the number of people in pov-
erty will keep increasing. The
population living in poverty will
grow to a peak of 930 million
in 2038 before falling to 570
million in 2063. This will con-
tinue to place heavy burdens
on governments to care for the
populations.

Africa’s middle class is rising.

- Defined as those living on between $10
and $50 per day, the African middle class
will grow from 88 million people today to
930 million by 2063.

The rising middle class will be more
empowered, have a greater economic
voice, and may push for improve-
ments in health and education policy.

A growing middle class will also
have higher expectations for its
government and institutions,
demanding greater effective-
ness and transparency and
higher quality public services.

As many are lifted out of poverty, others
will be left behind and in many places
inequality will deepen.

- In 2063, 26 of the world’s 40 most un-
equal nations will be African.

- By 2063, the gap in GDP per capita
between the richest and poorest African
countries will more than double that seen
in 1963.

High levels of inequality may
stoke social division and politi-
cal instability.
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TRANSFORMING EDUCATION

Significant improvements in education attainment
have occurred over the past 50 years. In 1963, the aver-
age African adult (over the age of 15) had just 1.4 years
of education, a figure that has risen to 6.3 today. By
2063, the average African is projected to have 9 years of
education. This will put Africa just above the global av-
erage today (8.2 years), where Europe was in 1992, and
where Asia is projected to be in 2033. However, the ab-
solute gap in average years of educational attainment is
expected to persist, with Africa trailing behind the glob-
al average between 2000 and 2063 by between 1.7 and
2.4 average years of education.

Primary net enrollment has improved in past decades
and is projected to grow from 71 percent today to 96
percent by 2063. These advances in basic education are
seen in literacy rates, which are projected to be nearly
100 percent by 2063, growing from 64 percent in 2018.

Secondary net enrollment is projected to improve
as well, growing from 43 percent today to 71 percent
by 2063. In the 1970s, Africa’s secondary net enroll-
ment was an average of 34 percentage points below the
world average, a gap which shrunk to roughly 29 per-
centage points in the 2000s. The Current Path projec-
tion expects this gap to reduce again through 2063, to
16 percentage points. This is driven by future expected
improvements in African secondary enrollment as well
as the achievement of full enrollment in many middle-in-
come countries.

The continent is expected to fall further behind in
tertiary education. In 1960, gross tertiary enrollment is
estimated at one percent with the world average stand-
ing at eight percent. Today, 13 percent of Africans enroll

in tertiary education, compared with 40 percent on a
global average. By 2038, Africa is projected to see ter-
tiary enrollment grow to 21 percent compared with a
world average at that time of 50 percent. By 2063 this
projection is expected to grow to 36 percent in Africa
and 58 percent globally. In percentage-point terms,
the gap between African tertiary enrollment and the
World has grown from 11 percentage points in 1990
to 26 percentage points today. This gap in tertiary
enrollment is projected to continue growing through
2040 and peak at 29 percentage points before begin-
ning to close as we move to 2063 (though the gap will
remain by 2063).

In terms of quality, less than 20 percent of primary
students in sub-Saharan Africa scored at least the min-
imum proficiency in math and below 10 percent did so
in reading.*® Of children that complete primary school
in sub-Saharan Africa, only half have mastered the
basic knowledge and skills expected at that point.*’
The average grade six teacher in 14 countries doesn't
perform on reading tests any better than that grade’s
highest performing students.>

There also remain stark inequities in education —
both in quality and quantity. Wide gaps in attainment
are growing between the richest and poorest house-
holds. In Nigeria, for instance, that gap increased 20
percentage points from 2003 to 2013.5" Gender dis-
parities have improved considerably (primary educa-
tion parity in sub-Saharan Africa improved from 0.85
in 1999 to 0.92 in 2012 as a ratio of female to male
students) but remain the lowest in the world.”? Gov-
ernment schools underserve children in slums/infor-
mal urban settlements as well as those in nomadic
or pastoralist populations, and migrants and working
children are also less likely to attend.>
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TRANSFORMING HEALTH

Health indicators have improved as well but re-
main behind other regions. African life expectancy
has grown from 43 in 1963 to 63 today, a 46 percent
improvement. While this improvement is impressive,
it lags growth in Asia over the same period which in-
creased life expectancy by 24 years, or 50 percent.
Other regions show slower growth in life expectancy,
but from a higher base value. Moving forward, the Cur-
rent Path projection shows Africa to be the region with
the greatest absolute and relative gains in life expec-
tancy, increasing by 11 years to 2063 (18 percent).

Much of the growth in life expectancy is driven
by reductions in both infant mortality and communi-
cable disease deaths. Infant mortality has fallen from
over 150 deaths per 1,000 live births in 1963 to just
under 50 today. This improvement has paralleled re-
ductions in infant mortality in other regions, with Asia
seeing reductions from 130 to 20 and Latin America
and Caribbean from 100 to 15 over the same time pe-
riod. Africa’s burden of infant mortality in 2018 is sim-
ilar to the burden in Asia in 1998 and Latin America
and Caribbean in 1987. Moving forward, the Current
Path projects Africa’s infant mortality to reduce to 28 by
2038 and 13 by 2063, the level in Europe in 1991 and
North America in 1979.

The overall burden of communicable disease deaths
in Africa grew from 1990 through the mid-2000s large-
ly driven by an increase in AIDS deaths. The burden

of disease from communicable disease excluding AIDS
deaths grew slightly from 1990 through 2000 (going
from around 4.6 million deaths per year to 4.9 million
deaths). It then declined to 4.2 million deaths per year
in 2014. The burden of disease from HIV/AIDS has
grown from just over 200,000 people in 1990 to a peak
of 1.5 million by 2005 and then reducing to less than
one million deaths in more recent years.

The Current Path projects the burden of communi-
cable disease deaths to continue declining through to
the end of the time horizon, though still representing
around two million deaths per year by 2063 (though of
a much smaller share of the total population).

While communicable disease deaths are poised
to decline, the growth in non-communicable disease
deaths and injuries is expected to increase significantly.
Africa is in the middle of an epidemiological transition.
The continent faces a double burden of disease, where
communicable and non-communicable diseases offer
not only their own challenges but interact and reinforce
each other>* In 1990 approximately two million peo-
ple died from non-communicable diseases. Today that
number is closer to four million people and is project-
ed to grow to seven million by 2038 and 14 million by
2063. Of these, deaths from cardiovascular disease and
cancer are expected to grow from 2.5 million in 2018 to
4.3 million by 2038 and 8.4 million by 2063.

Injuries are also expected to grow significantly. In
1990 approximately 500,000 people died from injuries
(homicide, suicide, violent conflict, traffic fatalities).
That grew to approximately 900,000 by 2018 and is
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projected to increase to 1.5 million by 2038 and 2.6
million by 2063, outpacing deaths from communicable
disease at that point. Of these deaths traffic accidents
are expected to grow significantly from approximately
300,000 deaths today to over 1.1 million by 2063.

The number of malnourished people is projected to
decline from 220 million today to 160 million in 2063.
This is partially driven by increases in caloric availabili-
ty, which is projected to grow from just over 2,600 per
person today to nearly 3,000 by 2063.

TRANSFORMING INCOMES

Following up strong economic performance for
most of this century, African economies are rebound-
ing from a slow 2016, with real output growth pro-
jected to reach 4.1 percent in 2018 and 2019.% It was
economic growth that—in part—fueled the ‘Africa Ris-
ing’ narrative originally and which has the potential to
propel vast populations out of poverty and into better
living conditions. GDP per capita (at PPP) has nearly
doubled in the past fifty years, from $2,600 in 1963 to
$4,600 today. And it is projected to grow to $10,800
by 2063.

The portion of those in extreme poverty (below
$1.90/day at PPP) has fallen considerably and, by some
estimates, has fallen below 40 percent.® And it is esti-
mated that a net 43 million people will escape poverty
in sub-Saharan Africa between now and 2030% .But
with booming population growth, the number of poor

people is still growing, from about 330 million in 1990
to over 470 million today. As the population continues
to grow, the poverty headcount (Under $1.90/day) is
projected to peak around 2033 with just over 550 mil-
lion before falling to 250 million by 2063. Poverty in
absolute terms will increase and is expected to grow
($3.10 per day at PPP) from over 750 million today to
a peak at 930 million by 2038 and then to decline to
570 million by 2063. Figure 12 shows the poverty pro-
jection for those living on less than $3.10 per day in
the Current Path and a positive and negative human
development scenario. The range of uncertainty on
this variable is significant, with the gap between the
positive and negative scenario yawning to 700 million
people at the end of the time horizon.

The middle class (those living between $10 and $50
per day) is projected to grow from 88 million today to
930 million by 2063. An increased size of the middle
class leads to more consumption power. This increases
the economic voice of Africans by spurring on increas-
es in demand, improving Africa’s negotiating power
with large MNCs, and increase the predominance of
African MNCs in the international system. There is ev-
idence that growing middle classes may tend to push
for more progressive health and education policy and
institutional reform.>® Improved education and health
outcomes will lead to an increasingly empowered
population. These citizens will likely consume more
news, be more interested in political figures being
responsive to local needs and have a more powerful
political voice.
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TRANSFORMING INFRASTRUCTURE

Infrastructure forms the backbone of development
processes, facilitating the flow of people, ideas, goods,
and services. Historically, infrastructure access in Afri-
ca has been quite low. But the Current Path projects
that electricity production and access will grow, road
networks will expand facilitating trade, and water and
sanitation access will enhance health and well-being.

ELECTRICITY:

Electricity access stands at 50 percent and is project-
ed to grow to 67 percent by 2038 and 90 percent by
2063 in the Current Path. Supply of electricity will grow
as well, under a continuation of current national and
global policies, but not enough to cover the increase in
demand.*” Many projections show a threefold increase
in generation capacity in sub-Saharan Africa by 2030.¢°
The Current Path projects electricity access to improve
from 630 million people today to 1.3 billion by 2038.

While infrastructure access improves, significant
problems will persist. Of the 40 countries worldwide
with the lowest access to electricity, 35 are African in
2018 and 36 are projected to be African by 2038. In
2018, 630 million Africans lack access to electricity—a
figure projected to grow to over 1.3 billion by 2038 in
the Current Path. The IEA®" supports this finding and
projects that roughly the same number of people will
be without access to electricity in sub-Saharan Africa as
today as in 2040.

One challenge to providing power is the presence
of funding gaps — very few power utilities are able to
fully recover both operational and capital costs, lead-
ing to unreliable power and preventing expansion of
access.®? Improving energy efficiency at both the sup-
ply and demand ends could considerably help tackling
energy shortages, poverty, and security along with cli-
mate change considerations.®

ROAD NETWORK:

The Current Path estimates the road network in
Africa is 2,587,000 kilometers. Roads currently make
up the overwhelming majority (80 to 90 percent) of
both passenger and freight traffic in most African
countries.** The Trans-African Highway network, an
idea formulated in 1970, is still not complete. In 2009
it still needed 60,000 to 100,000 kilometers of region-
al roads to “provide a meaningful level of continental
connectivity”.®> And the estimated cost to complete
it is over $4 billion.% On average, roads classified as
poor (in need of rehabilitation) make up 27 percent
of a country’s main road network.®” Low population
density is a big challenge to providing universal road
access, which would require the length of the exist-

ing classified road network to double or triple in most
countries.®®

The Current Path projection for the future road net-
work in Africa forecasts growth in the total network to
increase from 2.6 million kilometers today to 2.9 mil-
lion kilometers by 2038 and 3.8 million kilometers by
2063. In addition, the IFs tool estimates that currently
only 52 percent of the rural population has access to an
all-weather road (within 2 kilometers). The Current Path
projects that this will increase to 53 percent by 2038
and 59 percent by 2063.

RAIL NETWORK:

Rail transport in Africa has been broadly neglect-
ed as governments and international organizations fo-
cused investments on road transport and other infra-
structure developments. However, it has been said that
Africa is in the midst of a ‘railway renaissance’ and Vera
Songwe, UNECA's Executive Secretary said at a gather-
ing of experts from the rail sector in Africa, “Rail will be
the future land transport mode of choice for Africa”.*?

Challenges to the development of railways include
inadequate (often inoperable or out-of-date) rail infra-
structure, low traffic volumes, low productivity of rolling
stock and labor. In 2009, over 80 percent of the 69,000
km network on the continent was dilapidated and non-
operational.”® In some countries, huge portions of track
are inoperable and require rehabilitation (up to 91 per-
cent in Uganda) and in others much of it is not regular-
ly used (up to 60 percent in Ghana).”" Gwilliam (2011)
estimates the cost of total infrastructure rehabilitation
in sub-Saharan Africa (excluding South Africa) to be on
average roughly $200 million per year over a 40-year
interval. Cost to repair most rail track alone is likely an
average of $350,000 per kilometer.

Expansion of rail transport in sub-Saharan Africa
will require a comprehensive effort to improve railway
performance and stronger governance in the trans-
portation sector.”? According to the African Develop-
ment Bank,”® opportunities for railway development
include urban and suburban passenger rail in major
metro areas, freight and passenger transport along
densely populated corridors, freight between ports
and long-distance inland markets, and freight moving
materials from mines to ports.

WATER AND SANITATION:

Current levels of water and sanitation (WASH) ac-
cess in Africa are poor. The number of people us-
ing unimproved methods of sanitation grew from 425
million in 2000 to 570 million by 2018. The Current
Path projects this to decline starting in 2025 (peaking
at over 600 million people) before reducing to below
current levels to roughly 360 million people by 2038
and 60 million by 2063. The number of people with
un-improved access to water has declined from 320



million in 2000 to 290 million today. The Current Path
projects this to decline further to 165 million by 2038.

Global funding levels are insufficient to achieving
universal basic WASH in sub-Saharan Africa.”* The es-
timated cost (2010 USD) of achieving universal sanita-
tion access is $9 billion in sub-Saharan Africa and $700
million in North Africa, while benefits are estimated at
$25 billion in sub-Saharan Africa and $3 billion in North
Africa.”> A major challenge to providing WASH access
in sub-Saharan Africa is the rapid expansion of people
in informal/unplanned/undeveloped settlements, es-
pecially in small towns and peri-urban areas.’® Because
of this, in some places, the percentage of the popula-
tion with access to improved water sources has actually
fallen. Human water consumption is projected to more
than double in Africa by the end of the century.”” This
includes household and industrial use. Another chal-
lenge for water supply, especially in Africa, is the prob-
lem of leakage.”®

TRANSFORMING INEQUALITY

The growth in empowered, healthy, educated, and
connected Africans will transform how it is governed,
what is consumed, and what is valued. But this devel-
opment will not be evenly distributed and Africa will
increasingly be characterized by the haves and the
have-nots. While those in the middle-class will be much
more empowered than their parents, hundreds of mil-
lions of people will live in extreme poverty in urban
and rural slums. If not addressed through government
policy dedicated to the redistribution of resources, this
inequality is likely to lead to social instability and pop-
ulation divisions that will persist.

Roughly as many countries in Africa are becoming
more unequal as are becoming less’? although there is
more inequality across than within African countries.®
This inequality is already a drag on development, and
evidence shows that inequality may undermine eco-
nomic growth broadly.?' Inequality can also breed fu-
ture inequality, as income divisions further reinforce un-
equal access to health and education. Of all the world
regions, sub-Saharan Africa loses the most human de-
velopment due to levels of inequality.®? Inequality in
sub-Saharan Africa has been shown to lead to political
instability and conflict.®

Addressing the issues of extreme poverty in Africa
are difficult because much of the poor on the conti-
nent are extremely poor. The regional poverty gap in
sub-Saharan Africa (a measure of how far incomes are
from the poverty line) is 16 percent — around five times
greater than that of South Asia.®

But inequality is a difficult to measure because it
can be understood in various ways. A widely used ap-
proach is the Gini coefficient for GDP per capita. This

measures the distribution of the total population with
access to a particular level of “income”. A score of zero
is perfectly equal and one perfectly unequal. Currently,
Africa’s Gini coefficient stands at 0.42, lower than Lat-
in America and the Caribbean (0.47) and higher than
other world regions. Of the 40 most unequal countries
globally in 2018, 23 are African. By 2063 the Current
Path projects the 40 most unequal countries to include
26 African states.

While the Gini coefficient is widely used, it is not the
only way to measure changing patterns of inequality.
An alternative approach to thinking about the future
distribution of inequality across countries looks at how
patterns of GDP per capita changed across countries.
In 1963, Libya — Africa’s wealthiest country at the time
on a per capita basis — had a GDP per capita of rough-
ly $24,110. That was approximately $24,000 more per
capita than Africa’s poorest nation in 1963 (Somalia). By
2063, the gap between the richest and poorest coun-
tries in Africa is projected to more than double the lev-
el seen in 1963. By 2063, Africa’s wealthiest country
(Libya) will have a GDP per capita level that is similar
to the United States in 2018, while Somalia, Burundi,
and the Democratic Republic of Congo will remain with
similar levels of GDP per capita seen today.

The same phenomenon (growing gap between
wealthiest and poorest African countries) is occurring
at the subnational level. The graph below shows fore-
casts of districts in Uganda by decade between 2010
and 2040. Uganda’s wealthiest district (Kampala) is pro-
jected to have a level of GDP per capita in 2038 similar
to Mexico in 2018, while its poorest districts will remain
relatively unchanged compared to today.

Another approach to estimating changing patterns
of inequality is to compare the continental population
above and below a particular income threshold. Figure
15 compares the population living on less than $1.90
per day (vertical axis) against the population living
above $10 per day (horizontal axis). It does this across
major global regions between 2018 and 2063. Africa
is the only region in the world that shows an increase
in the number of people living below $1.90 per day
(peaking in the 2040s). It also shows growth in the pop-
ulation living on more than $10 per day, though this
growth happens more significantly much later in the
time horizon.

The future of Africa will be characterized by deep-
ening inequality across multiple levels. The countries
with the highest GDP per capita will outpace countries
at the bottom of the distribution. Within countries large
and growing urban centers will significantly outpace
growth in rural districts. Africa is the only region in the
world that will experience significant growth in extreme
poverty coupled with growth in the number of people
living with high income.
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TRANSFORMING TECHNOLOGY

Technologies shape how humans interact with each
other and the world. Since the end of the Cold War
technologies have enhanced connectivity, reduced
the cost of goods and services, and allowed for inno-
vations in access to credit and markets, secure finan-
cial transactions, and greater shared human knowl-
edge. By one estimate, the digital economy itself
— the ICT sector and emerging services — makes up
about 5 percent of world GDP and 3 percent of world
employment.®® Including sectors that involve digital
skills and capital in any manner, the digitalized econ-
omy makes up 22.5 percent of global GDP. 8 And the
digital economy is growing rapidly — by 10 percent an-
nually in G20 economies and 15-20 percent annually
in developing economies.?’” These technologies have
always been transformative. And Africa should expect
technological transformations to continue.

Some unfolding technological transformations are
understandable and should be anticipated. Transfor-
mation will continue in the ICT sector, with more Afri-
cans connected to information and the world through
the internet, mobile phones, and smart phones. This
year, the number of internet users globally surpassed
4 billion, and over two-thirds of the world’s population
uses a mobile phone.® Over one billion SIM cards ex-
ist in Africa, and this is projected to increase to over
two billion by 2030.

While ICT has already transformed the continent,
penetration remains relatively low. For example, inter-
net penetration is the lowest of all global regions, at
34 percent (435 million users), though it is growing
rapidly — up 20 percent in the past year.®? Africa’s iGDP

(@ measure of the internet'’s contribution to GDP) is
1.1 percent — roughly half that of other emerging
economies.”

Transformations in renewable energy production
are also taking place, though significant growth will
not occur for multiple decades, with African produc-
tion starting from a very low base and rapidly increas-
ing the share of total energy production from renew-
able sources. As a share of total energy production,
we expect African renewable energy to grow from
less than 5 percent today to 14 percent by 2038 and
nearly 55 percent by 2063. Renewable energy pene-
tration will improve access to energy, transform econ-
omies, and reduce reliance on fossil fuels.

Transformations in agricultural yield growth are
less certain, though are critical drivers of food secu-
rity. Current average agricultural yield per hectare
stands at 3.6 tonnes for the continent. This is pro-
jected to grow to just over 5.5 tonnes per hectare
by the end of the time horizon, despite the negative
impact of climate change. These average yields are
the lowest of any country grouping explored here ex-
cept Oceania.

But Africa is endowed with rich land and examples
of individual countries who have grown yields sig-
nificantly. Rwanda improved average yields from 5.6
tonnes per hectare in 2007 to 9.6 in 2013 by reducing
seed and fertilizer costs and making fertilizer more
available.”” But there is significant uncertainty about
whether these models will take hold continentally, as
they require effective government intervention, polit-
ical will, and strategic investment.



Table 8: Evidence, opportunities, and challenges associated with the technology transformation.

Technology Transition

Facts and Evidence

Implications for Africa and Agenda 2063

Positive Challenges
Africans will be more connected than | Africa has been able to leapfrog Further advances in ICT, such as in
ever. technology with mobile phones and | fixed broadband, which is required
- Already over 1 billion SIM cards exist | will be continuously more connect- for real expansion in the high val-
in Africa, a figure which will double by | ed. This also opens up opportunities | ue-add service sectors, will require
2030. to expand access to services, as has | greater investments in physical
- Today, Africa has 2.9 smartphone occurred with mobile banking. infrastructure.

subscriptions for every 10 people. By
2025 this will more than double, to
6.5 per 10 people.

- Internet access on the continent,
today around 20 percent, is projected
to improve to 35 percent by 2063.

Renewable energy production will
increase.

- Today, renewables account for less
than 5 percent of Africa’s energy
demand. By 2063, this increases to 55
percent.

Renewables will provide cheaper and | High urban growth will place chal-
cleaner energy to power the continent | lenges on governments to plan for
and help expand electricity access to | grid expansion.

more remote locations.

Automation and robotics are becom-
ing more pervasive globally.??

- Robot density increased over 150
percent in a handful of countries
worldwide between 1993 and 2007.

- Estimates of the vulnerability of jobs
to automation globally range from 9
to 67 percent.

Africa may be able to harness auto- Taking advantage of automation
mation for increased economic pro- requires advanced skills and infra-
duction or to take advantage of low structure.

cost of labor while automation occurs | Automation may lead to job dis-
elsewhere. placement or to the restructuring
of global value chains, making it
more difficult for African to inte-
grate into the global economy.

Food security is a persistent chal-
lenge, and with low agriculture yields,
Africa will be challenged to meet
demand.

- Africa will rely on global food
markets for over 30 percent of food
imports by 2038.

- Over 10 million children will suffer
from malnourishment in 2063.

If technological advances in agri- The growing food demand and
culture are widely adopted, yields historically slow improvement
could grow significantly, developing in yields suggests that the more

a domestic food market to supply the | likely path is increasing depen-
growing middle class. dence on imports for human food

consumption.
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INFORMATION COMMUNICATION
TECHNOLOGY

Mobile phone diffusion in Africa is a textbook ex-
ample of technological leapfrogging. Not only did
this allow the continent to largely bypass the need for
landline telephone infrastructure but it also offered the
opportunity for development in related sectors, like
mobile banking. Examples like these reinforce opti-
mism in Africa to do the same with other technologies.
While just a small portion of the population is online,
continued investments in this sector could lead to a,
“leap forward in Africa’s economic growth and devel-
opment”.??

But leapfrogging requires a bridgeable gap, and
the space between African development and the rest
of the world remains large in areas including ICT. At
around 20 percent, internet penetration in Africa is 15
percentage points below the next-lowest region, Asia
and the Pacific, and 16 percent below the world av-
erage. By 2063, Africa’s internet penetration rate is
projected to improve to 35 percent, while the gap be-
tween Africa and the rest of the world grows to roughly
20 percentage points.

Measures of ICT use, access, and skills on the con-
tinent were far below even lagging countries in oth-
er regions.” And generally, existing ICT services are
unaffordable for many Africans. The ICT basket price,
the cost of key ICT services (fixed telephone, cellu-
lar, and fixed broadband), is around 24 percent of the
continent’s gross national income (GNI) per capita,
compared to just 14 percent in lower middle-income

countries overall and 3 percent in upper middle-in-
come countries.” This is reinforced by a poor systems
infrastructure and high cost of capital. Nearly every Af-
rican country ranks in the bottom half of the ITU's ICT
Development Index (ITU) and internet performance on
the continent is much poorer than in other regions.”

The Current Path of African ICT development (Figure
17) projects growth in mobile phone penetration fol-
lowed by subsequent growth in smart phones. In Africa
in 2018 there were, on average, 9 SIM cards per 10
people. This lags behind Asia and Oceania where the
number stands at 10 SIM cards per 10 people and oth-
er regions with higher penetration. By 2025 the Cur-
rent Path projects Africa to have 11.5 SIM cards per 10
people, higher than Oceania and Asia today, and the
same level as North America in 2015, Latin America
and Caribbean in 2017, and Europe in 2007. Africa also
lags behind on smart phone access, though this is ex-
pected to converge. In 2018 Africa had 2.9 smartphone
subscriptions per 10 people, similar to levels in Asia in
2016, but below levels in Latin America and Caribbean
(5.2), Oceania (8.8), Europe (8.5), and North America
(12.1). By 2025 the Current Path projects smart phone
subscriptions in Africa to reach 6.5 per 10 people, simi-
lar to the level of Latin America and Caribbean in 2018,
and North America around 2010.

As mobile phones become even less costly, more
people will be connected to family, friends, and mar-
kets who currently lack access. As smart phones grow,
more of Africa's growing middle class will have access
to the internet, social media, and information in real
time. As fixed broadband grows, the service sector will
be able to further expand, driving economic growth
and connection. The future of Africa is connected.
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Figure 17: ICT penetration for Africa for mobile phones, smart phones, fixed broadband, fixed
telephones, 2000-2063, using five year moving average.




While mobile ICT infrastructure is less costly to in-
stall and scale across a large population, fixed ICT in-
frastructure is important for a growing service sector as
it provides for the secure transfer of large amounts of
data more rapidly. While Africa was able to leapfrog the
development of physical telephone line infrastructure,
it will need to invest in the future of fixed-line broad-
band, which the Current Path projects to grow to over
20 lines per person by 2038.

Fixed broadband provides faster internet access
speeds with more secure connections and is important
for high value-add service sectors. On this measure Af-
rica lags more significantly behind, partially reflecting

very low early investments in fixed-line telephones (old
fixed-line telephone infrastructure can be transformed
into fixed broadband, for example). In 2018 Africa had
3 lines per 100 people, fewer than Latin America and
the Caribbean (13), Asia (15), Oceania (26), Europe
(32), and North America (36). The Current Path projects
that African access to fixed broadband will converge
with global averages, but only after a delay. By 2025
penetration is projected to be less than 10 per 100, a
similar level to Asia in 2015, Latin America and Carib-
bean in 2011, Oceania and Europe in 2005, and North
America in 2003.




RENEWABLE ENERGY

Renewably produced energy will also transform
Africa. Biomass, wind, solar, and hydro will make up
a large share of the African energy mix by 2063, with
smart grids characterizing urban spaces, and electricity
access for nearly 90 percent of the continent. The Cur-
rent Path estimates that currently 5 percent of the con-
tinent's energy needs are met from renewable sourc-
es, a level below Asia (six percent) and Europe (nine
percent) today. The Current Path projects this share to
increase to 14 percent by 2038 and over 50 percent
by 2063. Under the more optimistic technology diffu-
sion scenario, over 70 percent of the continent’s ener-
gy needs are met from renewable sources, surpassing
projections for the share in Asia and Europe. Even a
pessimistic scenario shows significant growth in the
share of energy from renewables, achieving over ten
percent by 2038 and nearly 35 percent by 2063, the
projected level of renewable energy penetration in Eu-
rope at that time.

In 2016, 4,400MW of renewable-power capacity
was added on the continent, an amount which approx-
imates Nigeria's current consumption. Since 2010, the
cost of solar panels has fallen 80 percent and the cost
of wind turbines is also falling quickly.” Hydropower

offers considerable opportunity as well, as 90 percent
of Africa’s hydropower potential is yet untapped.”®

Renewable energy also provides an opportunity
to improve electricity access in hard-to-reach locations.
Mini-grids bypass the need for a traditional grid system
and have made up 6 percent of new electricity connec-
tions worldwide since 2012. According to the IEA,7 it is
the most cost-effective way to supply three quarters of
the remaining connections in sub-Saharan Africa.

One potential bottleneck to the diffusion of renew-
able energy is future urban development. A 30-fold in-
crease in urban populations between 1963 and 2063
will seriously strain infrastructure development and
government planning processes. Deloitte'® argues
that Africa is in a good position to increasingly adopt
smart city technologies, due to a lack of legacy infra-
structure and a population that is young, increasingly
middle class, and increasingly urban, entrepreneurial,
and highly connected.

The ‘smart city’ model may be able to address the
challenges of urbanization through smart grids, smart
transportation systems, and smart governance, facili-
tating human and economic development. Well im-
plemented, smart cities could help boost human and
economic development by improving urban living con-
ditions and productivity and by facilitating a more wel-
coming environment for private investment.
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Figure 18: Renewable energy as a share of energy production by region for Africa (across three scenarios,
negative technology, current path, and positive technology) and Asia and Europe (both for current path

scenario), 1970-2063.




AGRICULTURE AND TECHNOLOGY

With high levels of population growth and growing
inequality, African food security will remain a challenge.
Food security can be characterized by access to calo-
ries (including the quantity of calories produced and
the ability to buy calories), the quality of calories (both
in terms of diversified food supply as well as broader
conditions important to food digestion like clean water
and sanitation), where those calories are produced (do-
mestically or internationally), and how the production
of calories interacts with sustainable environmental
practices.

Food security in Africa has improved considerably
over time, though challenges persist. Calories per cap-
ita have increased from 2,000 in 1963 to over 2,600
today and are expected to grow to 2,780 by 2038 and
nearly 3,000 by 2063. While calories are available, the
number of malnourished children is high: over 15 per-
cent today and expected to decline to nine percent
by 2038. That translates to 32 million children in 2018,
22 million in 2038, and still over ten million by 2063.
Malnourished children directly drive the stunting rate,
or the percent of the population with permanent re-
ductions in physical and mental abilities as a product
of childhood under-nutrition. In 2018 the stunting rate
stood at 21 percent of the population and is projected
to decline to 19 percent by 2038 and 13 percent by
2063.

One food security challenge driven by technological
transformations is whether food is produced domesti-
cally or imported from abroad. Historically, Africa has
been a net importer of food for consumption with val-
ues that range between five and ten percent of total
food demand between 1985 and 2018. However, as
growth in agricultural yield has been slow and little land
is placed under cultivation, the Current Path suggests

that Africa will increasingly be dependent on outside
production for human food consumption, putting it on
a dangerous path of relying on global food markets for
over 30 percent of food imports by 2038.

This challenging food security situation is driven in
part by poor growth in agricultural technology. Figure
19 shows the Current Path for agricultural yield growth
and two alternative scenarios. The high-growth scenar-
io assumes an increase in diffusion of agricultural tech-
nology.

Growth in agricultural yield could be catalyzed in
many ways. While technology adoption is an issue,
ICT-based agricultural information sharing is receiving
attention as an important component for the advance-
ment of agriculture in sub-Saharan Africa.'”" Integrated
soil fertility management (ISFM) with sustainable appli-
cation of fertilizer has been found to be a successful
yield-increasing practice in sub-Saharan Africa. ISFM is
combining practices involving “proper fertilizer man-
agement, use of improved varieties, the combined
application of organic inputs and fertilizer, and adapta-
tion of input application rates to within-farm soil fertility
gradients” to improve agronomic efficiency.'%

Biotechnology is seen as a potential revolution-
ary technology for sub-Saharan Africa, and genetically
modified crops have the potential to resist drought,
disease, and provide supplemental nutrition, though
risks remain.'® Drip irrigation can also contribute to
food security in sub-Saharan Africa. Drip irrigation can
significantly improve crop yields and can be coupled
with other renewable resource power sources.'

But, perhaps the biggest barrier to growth in ag-
ricultural yields is a growing and consistent domestic
food market. As middle classes grow, the incentive to
improve yield will increase, and this could lead to a tip-
ping point in the leveraging of agricultural technolo-
gies to improve domestic food system security.
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Figure 19: Average agricultural yields in Africa, history and forecast across three scenarios (negative tech-
nology, current path, positive technology).




AUTOMATION, LOCAL
MANUFACTURING AND ROBOTICS

Automation and robotics continue to decrease the
unit cost of production, making imminent the trans-
formation of global industrial production. Worldwide,
robots have been getting better, cheaper, and more
widely used. In a handful of countries, robot density
increased by over 150 percent from 1993 to 2007.'%
This can be an opportunity, with many studies show-
ing positive effects of automation on overall GDP, GDP
per capita, and labor productivity without major hits to
employment.'® In fact, increased robotics may even
lead to net job creation from increased production,
the reinvestment of higher profits, the need to create
new machinery, and spillover effects.’” These transfor-
mations are underway in other areas of technological
development that impact production processes such
as sensing technology, natural language learning, 3D
printing, and artificial intelligence.

But just because a job can be automated doesn't
meant that it will be automated right away. In fact, Af-
rica’s young, cheap workforce may be able to take ad-
vantage of a window of opportunity where the cost of
robots is lower than manual labor in advanced econo-
mies but still higher than production in Africa. Bughin'®®
projects that total manufacturing output could nearly
double in the next decade (by 2025), and even more so
with policies that improve the environment for manu-
facturers, which could create 6-14 million jobs in Africa.
Because technology moves fast, this window of oppor-
tunity is narrow. For instance, in the Kenyan furniture
industry, Banga and te Velde'®” estimate that there are
ten years before automation becomes cheaper than la-
bor in the country.

However, technology also has the potential to sig-
nificantly disrupt the industrialization of the continent.
While new technologies offer new possibilities, the
ability to take advantage of them may be constrained
by a stark and persistent digital divide, low skill levels,
and inadequate physical and systems infrastructures.
And with gaps in human capital and physical infrastruc-
ture, Africa may not be quite as competitive as it would
need to be to take advantage of the window of oppor-
tunity offered by automation elsewhere. Low and mid-
dle-income countries on the continent have high costs
of manufacturing labor relative to their GDP and high
capital costs relative to competitors.''® These costs act
as a barrier to foreign investment and industrialization.

At a more basic level, new automation and artificial

intelligence technologies threaten to transform the tra-
ditional global supply chain model entirely. Automation
may destroy jobs, especially in the global South. Most
studies exploring the employment effects of robots
are done in the developed world, where skill levels are
higher and other sectors may be better equipped to
absorb displaced labor.

Ugur and Mitra'"" found that technology adoption
was less likely to have a positive effect on employment
in low-income countries and when related to unskilled
labor employment or farm employment. Agriculture,
which employs over half of the continent’s labor force,
is especially susceptible to automation. And the auto-
mation of agriculture could have further adverse effects
in pushing more people into the service sector and
lowering wages.'"?

Estimates of vulnerability to automation range wide-
ly. McKinsey'"® estimates that around 40-50 percent
of jobs are automatable in countries like South Africa,
Kenya, Nigeria, and Ethiopia. The World Bank''* claims
that two-thirds of jobs in the developing world are sus-
ceptible to automation but that this will be slowed by
low wages and slower adoption of technology. In the
United States, Frey and Osborne''® estimate that 47
percent of US workers are in jobs that could be auto-
mated in the next decades. Arntz et al.,'" taking a task-
based rather than occupation-based approach, thinks
these estimates are too high and that just nine percent
of jobs in OECD countries are vulnerable to automa-
tion.

New goods require more advanced infrastructure
and skilled labor throughout the entire value chain rath-
er than just at the ends, which may further concentrate
manufacturing in developed countries.""” Already many
jobs have been lost to firms reshoring activities. While
most of these losses have been in Asia, seven US com-
panies re-shored from Africa between 2010 and 2016,
leading to a loss of 885 jobs."® With technologies like
3D-printing gaining ground, manufacturing is shifting
from trade in tangible physical to electronic goods, like
design files and software.””

Thus, the definition of what makes a ‘manufactur-
ing hub’ is changing. Traditional patterns of econom-
ic development emphasize moving from agricultural,
commodity, and raw-material production (extractive
resources characterized as “primary” sector develop-
ment) through to large-scale industrialization (“second-
ary” sector development) and then to services (“ter-
tiary” sector development). Each of these rungs in the
development ladder is driven by higher productivity
per worker. This virtuous cycle characterized develop-
ment in South Korea, for example.



NATURAL SYSTEMS

Africa is rich in resources that can be used to pro-
mote development. Thirty percent of mineral resourc-
es in the world are in Africa but under five percent
of mineral exploration worldwide has occurred on
the continent, so there is a huge potential for undis-
covered resources as well.’® Recently, foreign mining
investment has skyrocketed. Investments from China,
for instance, quadrupled from 2000 to 2009. Natu-
ral resources are also plentiful in rich tracts of land,
forests, aquaculture, and untapped resources in the
broader blue economy.
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But development and growth also come with en-
vironmental costs. Africa is poised to be negatively
impacted by a changing global climate—a challeng-
ing global collective action problem it contributed to
in only marginal ways. In addition, the local conse-
quences of population and economic growth with-
out commensurate growth in governance will lead to
acute environmental problems.

The future of Africa’s environment will need to be
adaptive and resilient.
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Table 9: Evidence, opportunities, and challenges associated with the natural system transformation.

Facts and Evidence

Africa is rich in natural resources.

- 30 percent of global mineral re-
sources in the world are in Africa but
just 5 percent of mineral exploration
has occurred there.''

Natural Systems Transition

Implications for Africa and Agenda 2063

Positive

Revenues from resources could be
significant and at least have the po-
tential to be leveraged into improve-
ments in human development.

Challenges

Dependence on resources could
slow economic growth and lead to
additional problems, exacerbating
issues with corruption (the ‘re-
source curse’) or make it difficult
to diversify an economy (the
‘Dutch disease’).

Mining investments can potentially be
turned into development corridors,
improving infrastructure and expand-
ing market access to hard-to-reach
locations.

Mining and the subsequent spill-
over infrastructure and indirect
effects may have environmental
consequences, such as increasing
pollution and hurting biodiversity,
and social effects, through dis-
placement of communities.

Climate change will have significant
effects in Africa.

- Temperature increases in Africa are
projected between 1.5 and 3 degrees
by 2063.

- Regional precipitation changes in
Africa range from a decrease of 6
percent by 2063 (Southern Africa)

to an increase of 5 percent (Eastern
Africa).

Climate change is likely to have

a negative impact on agricultural
yields, which are already grown
close to their thermal limits. It will
also lead to more frequent and
intense extreme weather events,
such as more intense flooding and
droughts.

Climate change is likely to have

a negative impact on agricultural
yields, which are already grown
close to their thermal limits. It will
also lead to more frequent and
intense extreme weather events,
such as more intense flooding and
droughts.

Localized environmental impacts will
be increasingly felt.

* In certain areas water stress will be
a key characteristic of development.
* As urban areas develop air and
water quality will suffer.

Local environmental costs can
undermine broader development
plans causing unrest, poor health,
and reduced economic activity.

Climate change could also lead

to increased incidence of malaria,
cause conflict over scarce food
and water, lead to increased mi-
gration, displace coastal communi-
ties, and reductions in biodiversity
and tourism.
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NATURAL RESOURCES

Recent discoveries of oil, gas, and minerals have
the potential to generate 9-31 percent of additional
government revenues for some countries in the first
ten years of production.'? In Mozambique, natural re-
source revenues could potentially supply around half
of the country’s needed health financing and in Ghana
could supply roughly a third of needed health and ed-
ucation funding combined.'®

There has been considerable enthusiasm around the
idea of leveraging mining investments into develop-
ment corridors. This has the potential to unlock devel-
opment in the agricultural sector, which is constrained
in some regions by poor access to quality infrastruc-
ture.'?* The transportation improvements that often re-
sult from extractive industry investments allow farmers
to access markets more efficiently, get higher prices,
and access better technology, helping to increase pro-
duction and reduce losses.'®

But resource extraction in Africa can lead to addi-
tional problems and exacerbate issues with corruption
(the "resource curse”) or make it hard to diversify an
economy (the “Dutch disease”). There is evidence that
resource wealth and dependence can lead to slow eco-
nomic growth'?® and heightened inequality,'® especial-
ly in the face of poor quality institutions and corrup-
tion. There are numerous explanations for this. Dutch
disease occurs when resource wealth makes it difficult
for an economy to diversify, due to currency apprecia-
tion. Countries dependent on resource exports are vul-
nerable to commodity price shocks and high resource
wealth puts a country at higher risk of civil conflict."® A
wealth of natural resources may incentivize rent-seek-
ing behavior and corruption.’®

The potential infrastructure and agricultural im-
provements promised by proponents of extractive in-
vestments come with serious environmental and social
trade-offs as well. Mining can hurt the environment di-
rectly (through the construction and mining activities
themselves) and indirectly (through spillover infrastruc-
ture, pollution, and migration). By increasing access to
some of the most biodiverse ecosystems in the world,
roads and railways built to serve mines pose a serious
threat to wildlife and their natural habitats.'® And the
improvements in agriculture could also mean land use
changes that threaten biodiversity."™’

Of Africa’s major metal mines, 44 percent are within
10 kilometers of a protected area (compared to only 25
percent in Asia and South America)'*? and 33 planned
development corridors would cut across more than 400
protected areas and, through habitat disruption, could
degrade an additional 1,800."* Corridors can displace
local communities initially through their construction
and further in a second wave from land use changes
and urbanization."*

CLIMATE CHANGE

Africa contributed just 3.5 percent of total global
carbon emissions from 1963 to 2018. In spite of this,
much research anticipates that the effects of climate
change will be far more severe for Africa than other
global regions.”> For one, the direct effects of climate
change will be intense. Africa is warming faster than
the global average and at an increasing rate over the
past 50-100 years." The Current Path projects that the
temperature in Africa will grow by two degrees centi-
grade by 2063, with high and low estimates ranging
from nearly three degrees of change to just over 1.5
degrees. This is consistent across African regions. Afri-
can rainfall changes driven by human induced warming
will be more varied. Central Africa and Eastern Africa
are projected to experience more rainfall, growing by
2.5 percent and five percent respectively in the Cur-
rent Path by 2063. Northern, Southern, and Western
Africa are projected to experience less rainfall, the dis-
tance between potential and actual production - could
range from 10 to 90 percent across the continent.'’
Climate change will exacerbate this problem. Many
crops grown on the continent are already close to their
thermal limits, which will strain the production of these
crops further.*® Africa is also projected to lose, on aver-
age, 4.1 percent of cropland by 2039 and 18.4 percent
by 2100."%

Africa is expected to experience the largest negative
impact on agricultural yield compared with other glob-
al regions. By 2063, the Current Path suggests that Af-
rican yield will be five percent less compared with 1990
levels (using the same technology and agricultural in-
puts). This is supported by a meta-analysis that projects
that average crop yields in the continent will fall eight
percent by the 2050s."*
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Africa’s climate is also expected to be more volatile
as we move through the 21st century. Although there
is considerable uncertainty and variability in precipita-
tion projections,™" extreme weather events will likely
increase in frequency and intensity. Africa may experi-
ence deeper and more prolonged bouts with floods as
well as droughts.’ One third of Africans already live in
drought-prone areas'? and by the 2080s Africa’s pro-
portion of arid and semi-arid areas is projected to grow
between 5 and 8 percent.’

Africa may be especially vulnerable to the effects of
climate change, due to the economic composition of
its countries and regions. African countries are particu-
larly dependent on agriculture, which will face threats
to productivity and arable land from climate change.
Over half of all employment and 18 percent of Afri-
ca's GDP is from the agricultural sector. In addition to
agriculture, many people work in other sectors vulner-
able to climate change, like forestry, energy, tourism,
and coastal and water resources.' By 2100, climate
change could lead to losses for African farms of $19 to
$48 billion. ™

Rain-fed agriculture is more vulnerable to hot and
dry conditions than irrigated farms.’ Africa’s farming

infrastructure is much less reliant on irrigation, relying
instead on rainfall to sustain crops. Only six percent of
agricultural land in Africa is irrigated as opposed to 18
percent worldwide.'

These risks may be mitigated through innovation and
enhancements to agricultural infrastructure. Improved
inputs, such as seeds, fertilizers such as improved
seeds and increased irrigation.’ Irrigated farms are
more resilient to changes in precipitation, compared to
rain fed farms.™°

All of this drives concerns about food security. By
2050, the portion of the population that is undernour-
ished could increase by 25-90 percent compared to
the present, under a moderate warming scenario,’"
and severe stunting could increase 23-55 percent com-
pared to a world without climate change.’™ By the
2080s, climate change could place 80-120 million ad-
ditional people at risk of hunger worldwide, with 70-80
percent of those in Africa."?

Water stress may become more acute across the
continent over the next fifty years. Between 75 and 250
million people are projected to be at risk of increased
water stress by the 2020s and from 350 to 600 million
by the 2050s."%*

The possible consequences of climate change are wide-reaching,* and will likely include:

¢ Health — climate change may be associated with increased incidence of malaria.’

¢ Domestic conflict — climate change may increase the likelihood of conflict through causing conflict over
scarce food and water resources, depressing economic growth, and triggering migration. '’

* Sea-level rise - rising oceans will displace coastal dwellings and require adaptation that could cost 5-10
percent of GDP."*® Changes in ocean ecosystems could lead to losses in maximum catch potential by as

much as 50 percent in some areas."’

* Reduced tourism and biodiversity — reduced biodiversity hurts tourism, with from 20 to 40 percent of spe-
cies of mammals in national parks becoming endangered.’®

* Straining fisheries — changes in ocean ecosystems could lead to losses in maximum catch potential by as

much as 50 percent.’’

¢ Informal settlements — many informal settlements are vulnerable to flooding, which can further lead to
health problems as water and sanitation services are affected.'é?



LOCALIZED ENVIRONMENTAL
COSTS

While climate change will negatively impact devel-
opment in Africa, local environmental issues will arise
with frequency. These include local issues with pollut-
ed or scarce water resources, air pollution in develop-
ing urban areas, large slums and informal settlements
without proper infrastructure connections, and general
issues with waste and trash removal. Many of these is-
sues cannot be tackled within a large quantitative mod-
el, but there is evidence that other developing contexts
experienced similar pressures.

Other countries and regions with rapid economic
and demographic transformations have experienced
serious localized environmental costs. A 2014 publi-
cation elaborated on the highly mobile and hazardous
groundwater contaminant common at hazardous waste
sites, Chromium (Cr), that has been growing annually in
Chinese cities like Hebei, Shandong, Guangdong, Zhe-
jiang, and Shanxi in the past twenty years from industri-
al activities like metal fabrication and leather tanning.¢®
The Yangtze River in China continues to face enormous
pollution from metals and agro fertilizers that are ex-
acerbated and trapped by hydropower impoundment
reservoirs; levels of mercury in suspended sediment in
the waterway now exceeds European Union recom-
mendations by a factor of four.’*

African development has already created localized
environmental challenges. The Lake Victoria watershed
has also faced elevated levels of the chemical pollutant
polychlorinated biphenyls (PCBs) in its air that have re-
sulted from combustion activity in nearby African urban
centers like Kampala, Kigali, Mwanza, and Kisumu.'¢®
Ghana'’s biggest urban slum, Old Fadama, is host to
high levels of E-coli, fecal coliforms, and BOD5 lev-
els that not only threaten the health of the residents,
especially in the case of heavy flooding, but also the
aquatic life and soil health of the area.'® Recent studies
have revealed the influence of agricultural practices in
Northwestern Africa on airborne dusts, with a doubling
of dust emissions in the past century that align specif-

ically with the expansion of common agriculture in the
Sahel region.™’

High concentrations of cadmium, lead, copper, and
zinc were found in the kidneys, livers, and muscles of
livestock grazing on the Ait Ammar iron mining area
in Morocco at levels that are not adequate to human
health.’® Although abandoned, this iron mine contin-
ues to leak toxic chemicals into its immediate surround-
ings that are then passing through the food chain via
livestock. The rapid expansion of commercial horticul-
ture production that has proliferated in Central Kenya
has contributed to declining surface water quality, as
sampled from 14 rivers in commercial hotspots Laikipia
and Meru.'®’ These water samples revealed the likes of
cadmium, phosphate, and zinc from phosphate fertiliz-
ers and copper-based agrochemicals used in intensive
farming that has since become common in the region.

Urban population growth and industrial behavior
near coastal marine environments have also steadily in-
creased in recent decades, as demonstrated in the Bay
of Oran in Algeria. Urban waste dumped into the Bay
without treatment, in addition to the waste products
of nearby oil and gas refineries, actively contributes to
the deterioration of marine biota and may affect bioac-
cumulation of toxic substances in addible seafood.'°
This situation is visible in a smaller scale urban waste
environment on the shores of the Volta Lake in Ghana,
too, where high levels of fecal coliform and other toxins
harmful to local fish populations were found in the wa-
ter immediately adjacent the shoreline market."”

These local environmental issues drive negative
health outcomes. Over 400 farming villages in China
experienced extremely high levels of cancer related
to water contamination from nearby industry.'? Since
1973, documented increases in air pollution in India
have been studied in tandem with available data on
public health that resulted in more, total, and more se-
vere cases of chronic bronchitis, respiratory problem,
asthma and cardiovascular problem, especially in major
metropolises.’” Africa’s natural system will continue to
be tested at continental, regional, national, and more
local levels as development continues.
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GOVERNANCE

Governance consists of three dimensions based
on transitions that underpin the typical Wesphalian
state-formation processes.””* The first transition is the
security transition from anarchy to rule by a sovereign
government. The second transition is to a government
with greater capacity, with increasing competence, ef-
fectiveness, and resources. The final process is one in
which states become more inclusive through increas-
ing democracy and expanding political participation.

SECURITY

Conflict is still a serious concern across the conti-
nent, but its character is changing. Of 25 ongoing con-
flicts identified by the Council on Foreign Relations,'”®
nine are located in Africa and four of those are wors-
ening. According to the Peace Research Institute Oslo,
there has been an increase in conflicts in Africa over the
past five years — in fact 2015 and 2016 saw the most
conflicts since 1946."7¢ This increase has been driven

Security

Inclusion

largely by the Islamic State’s involvement in pre-existing
conflicts. But this increase has not been associated with
an increase in battle deaths and conflicts are geographi-
cally constrained.”” The number of successful coups and
coup attempts has also fallen over the past twenty years
but remains between two to four annually.’”® In 2018, Af-
rica has 14 of the top 20 most fragile states, according
to the Fund for Peace's Fragile States Index.'”? And in
2016, 21 of the 26 countries deemed either extremely
or highly fragile, according to the Center for Systemic
Peace's State Fragility Index, were African.'® Moreover,
with a large young population, increasing inequality, cli-
mate change, and the challenges brought by technolog-
ical change, many areas will remain vulnerable to conflict
for the foreseeable future.

Africa scores 0.68 on the IFs security index, the lowest
of all world regions. It is projected to improve to almost
0.8 by 2063, bringing it to the level of Latin America and
Caribbean and Asia in 2018. But measure masks a great
deal of heterogeneity, with scores ranging from 0.53 (So-
malia) to 0.96 (Mauritius).

(Oigpamty

Figure 23: Governance transitions in Africa: security, capacity and inclusion, 2018, 2038, and 2063.



CAPACITY

A country with high levels of capacity is able to both
mobilize resources and use them effectively. Africa
broadly struggles in both of these areas. Governance
capacity measures capture the ability of governments
to generate revenue as well as measures of the qual-
ity of service provision (effectiveness and corruption).
Capacity at the national level in Africa is poor; at 0.3
it is the lowest of all world regions. It is projected to
improve to 0.5 by 2063 passing current levels of gov-
ernment capacity in Asia by mid-century and Latin
America and Caribbean by 2063. But again, this aggre-
gate measure conceals the wide range of scores on the
continent, from 0.08 (Somalia) to 0.75 (Botswana). And
while some countries are projected to see significant
gains in capacity out to 2063, many are facing very little
improvement along the Current Path.

In terms of resource mobilization, African countries
have the lowest government revenue to GDP ratio of all
world regions, at around 26 percent. Compare this to
the OECD average of 38 percent and Asia’s 29 percent.
This is projected to improve to roughly 33 percent by
2063. Moreover, these figures include foreign aid. Afri-
ca currently receives over $65 billion in net foreign aid
and 18 countries receive aid that is more than 10 per-
cent of their GDP (roughly the average for low-income
economies as a whole). Aid will continue to grow in
absolute terms but fall as a share of GDP.

Once resources are mobilized, states also need to
be able to use them effectively and efficiently. One
major barrier in this regard is corruption, which caus-
es the leakage of resources before they are used for
public services. Corruption remains prevalent on the
continent. In 2017, just seven African countries ranked
above the global average on Transparency Interna-
tional’s Corruption Perception Index. Besides just re-
ducing the government’s resources available to use on
the public, corruption has numerous other negative
effects. Especially once considered the norm, corrup-
tion hurts a government's legitimacy, frustrates service
delivery, discourages foreign investment, and leads to
greater levels of informality, which then hinders the
government's ability to collect revenue and then hurts
anti-corruption efforts.’' Beyond corruption, the World
Bank's Government Effectiveness index measures the
quality of government services, policymaking and im-
plementation, and civil service quality and indepen-
dence from political pressure. In 2015, seven African
countries scored above world average values on this
measure (Mauritius, Seychelles, South Africa, Botswa-
na, Namibia, Rwanda, and Cape Verde).

INCLUSION

Inclusive decision-making can be very resilient and
happens in formal and informal ways. IFs measures in-
clusion to be a function of regime type (measures of

institutional inclusion), economic freedom, and gender
empowerment. Currently, the score for inclusion on the
continent is 0.48, a level similar to Asia though below
other world regions. This is projected to improve slow-
ly to 0.58 by 2063. But as with the other governance
measures, this varies widely across the continent, from
0.25 (Republic of Congo) to 0.82 (South Africa), with
just 16 countries exceeding the global average of 0.56
in 2015.

Democratic governance made considerable gains
beginning in the 1990s. In 1990, just four countries in
Africa were considered democracies, a number that
jumped to ten by 2000 and 18 by 2010. In 2016, 23
African countries could be considered democracies,
four were autocratic, and the rest were classified as
some form of mixed regime (anocracy). But these gains
are precarious — a fact demonstrated in recent years
by contested elections, protests and secessionist sen-
timent, and a ‘soft coup’. Gains have also been made
in the area of gender inclusion. The Gender Empow-
erment Measure measures gender inclusion in Africa
to be just over 0.3 lower than Asia (0.4) and Europe
and Oceania (0.7). While this is projected to improve
slightly — to 0.4 by 2063 - the continent on the whole
is projected to lag behind other world regions. When
looking at African countries individually, there is a wide
range of values (0.16 to 0.7).

INSTITUTIONS

Regional and continental institutions also play an im-
portant role in leading governance in Africa. The Afri-
can Union, African Development Bank, United Nations
Economic Commission for Africa along with the eight
regional economic communities represent a dense tap-
estry of overlapping rules, norms and values that shape
African development. Development institutions create
legal frameworks that can enhance continental wealth
and development, like the recently agreed-upon Con-
tinental Free Trade Agreement. They can also play co-
ordinating roles with other broader international agree-
ments, like the Paris Agreement on climate change.
These institutions will play a key role in shaping the
future Africa wants.

There are very few data sources that can be used to
better understand institutional characteristics related
to governance—there is no measure of international
organizational security, capacity, and inclusion, for ex-
ample. However, while there are not data measuring
governance characteristics across international orga-
nizations, it is clear that regional and continental or-
ganizations change the behavior of states by creating
new norms, rules, and institutional frameworks that can
change national incentives. These organizations are as
much a part of the governance puzzle in Africa as are
nation-states.




TRANSFORMING GEO-POLITICS

National governance and international organizations
will operate within a transforming geopolitical frame-
work. One transformation underway is the reduction in
influence and power of historically colonizing nations.
The percent of global military capabilities of France has
declined from 6.4 in the 1960s and 1970s to 4.8 by
2018. The power of the United Kingdom declined from
a peak of over nine percent of global power in 1960 to
four percent today.

While traditional colonial powers decline, new pow-
ers are emerging with the rise of China and India. Fig-
ure 24 shows the relative material and security capabili-
ties of China, India, and the US across time. Historically,
the US has been the most powerful country in the inter-
national system with between 20-30 percent of global
capabilities. But China has risen significantly and now
stands with nearly 15 percent of global power. India
follows behind and will begin to grow in might as well.

Across time, the US relative power position declines.

An alternative approach to measuring the influence
of one country over another considers the dependen-
cies that emerge from increasing trade, investment,
aid, and diplomatic connections.’ Using this new bi-
lateral measure we can look at how changing patterns
of foreign influence are impacting African countries.
Most notable is the decline of French influence, which
stood as the most influential foreign country in Africa
from 1963 to the mid-2000s. In addition, the relative
influence of the United Kingdom has declined across
time as well.

The relative rise of China in Africa can also be clearly
seen in Figure 25. China is currently has the most influ-
ence of any foreign power in Africa surpassing the US
in 2013. Unfolding geopolitical conflict between China
and the US is likely to unfold—at least in part—in Afri-
ca. These future geopolitical shifts will dramatically im-
pact African governmental decision-making and call for
a more unified foreign policy response to avoid the real
possibility of being divided along new Cold War lines.
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HOW DO CHANGING PATTERNS
OF GOVERNANCE IMPACT
TRANSITIONS?

Changing patterns of governance will impact some
of the transformations outlined earlier in this report. For
example, Figure 26 shows the Current Path along with
and high and low framing scenarios for human devel-
opment. Those scenarios are shown in the three shades
of green used throughout this report. In addition to
these scenarios, though, we have layered high and low
human development along with high and low gover-
nance development (the scenarios in light and dark
blue). Good governance can double the impact of the
high human development scenario. This demonstrates
that enhancing governance while at the same time im-
proving human development-oriented policies can cre-

ate a virtuous cycle. Additionally, good governance can
mitigate some of the negative impact of poor policies
associated with human development. When combin-
ing a negative human development scenario with good
governance, the development outcomes are the same
as shown in the Current Path.

However, the impact of good governance on im-
proving development outcomes is contingent on the
issue-area in question. Figure 27 shows seven scenari-
os (the same number of scenarios as is shown in Figure
26): the Current Path, Positive Natural System, Nega-
tive Natural System, Good Governance and Negative
Natural System, Bad Governance and Negative Nat-
ural System, Good Governance and Positive Natural
System, and Good Governance and Negative Natural
System. However, only three lines appear. This is be-
cause the positive and negative governance scenarios
in Africa do not have a significant impact on reducing
global carbon emissions.
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THE FUTURE UNCERTAINTY

Transforming governance in Africa at the national, re-
gional, and continental level will be increasingly crucial
as the continent moves through the four transforma-
tions outlined in this report. But changing governance
is not easy and relies on building transparent and ac-
countable institutions that promote broad-based and
sustainable human development. Choosing to improve
this characteristic of development will have costs that
we cannot anticipate in this modeling effort.

This report is primarily focused transformations oc-

curring at the continental level with high degrees of
confidence. The transitions described here represent
both opportunities and challenges that will need to be
confronted by governments and institutions to move
Africa on a more optimal development trajectory. Be-
cause choice still exists within the context of continen-
tal transitions, the future Africa wants is yet to be deter-
mined. Figure 28 shows the impact across all scenarios
tested in this report on GDP per capita at PPP for Afri-
ca. The green line represents the Current Path projec-
tion. Each grey line represents an alternative scenario
(see the section on Methodology).
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Figure 28: All scenario results for GDP per capita at PPP (2011$) with Current Path highlighted,
1963-2063, US, using five year moving average.




CONCLUSION

This report has outlined four broad transitions oc-
curring within Africa along with some implications of
these development trends. Table 10 shows the impact
of framing scenarios on the persistent transitions iden-
tified in this report. GDP per capita (at PPP) varies only
slightly across these broad framing scenarios indicating
that these transformations are occurring with high lev-
els of certainty.

The sensitivity scenarios demonstrate that these
four transformations are occurring with a high degree
of certainty. The gap in GDP per capita (at PPP) be-
tween the high and low framing scenarios in 2038 is
only $800. Leaders should be aware that these trans-
formations are occurring, understand how they will im-
pact their country, and incorporate these transforma-
tions into their development planning. At a regional

and continental level organizations such as the African
Union should also be poised to leverage the oppor-
tunities associated with each transformation and miti-
gate the challenges. This will require real effort and will
involve trade-offs.

The transformations we outlined—demography, hu-
man development and inequality, technology, and nat-
ural systems—occur within a developmental context in
which decision-making and leadership matters. When
testing additional scenarios that include improvements
to governance, the future range of possibility is much
larger. Table 11 reports this by bringing all of the pos-
itive and negative scenarios together into combined
scenarios and then also layering in improved or de-
teriorated governance. This table shows the power of
good governance to mitigate negative development

Table 10: Positive and negative development scenarios for
GDP per capita at PPP (2011$) for 2018, 2038, and 2063.

2018 2038 2063
Current Path $4.6 $6.5 $11.8
Negative Demographics $4.6 $6.3 $10.6
Positive Demographics $4.6 $6.8 $12.7
Negative Human $4.6 $6.4 $10.3
Development
Positive Human $4.6 $6.8 $14.2
Development
Negative Technology $4.6 $6.3 $8.9
Positive Technology $4.6 $7.1 $18.3
Negative Environment $4.6 $6.6 $11.4
Positive Environment $4.6 $6.6 $12.1




scenarios. The Combined Negative scenario with Pos-
itive Governance leads to GDP per capita on a conti-
nental basis that is close to the Current Path scenario.
It also shows the power of good governance to amplify
positive development outcomes. In a scenario in which
all development transformations proceed optimistical-
ly and governance is significantly enhanced, continen-
tal GDP per capita grows to $31,100, the level of World
Bank High Income economies in the late 1990s.

The future Africa wants will be determined by her

people working through political leaders, civil society,
and international institutions. It requires decision-mak-
ing and capacity building to more effectively discern
the future. It requires an understanding unfolding
transformations and the political choices that can be
made to catalyze development, mitigate negative ex-
ternalities and collective action problems, and encour-
age healthy societies to grow, change, and express
themselves.

Table 11: The impact of positive and negative governance
on development for GDP per capita at PPP (2011$) for 2018,

2038, and 2063.

2018 2038 2063
Negative Governance $4.6 $6.0 $8.7
Positive Governance $4.6 $7.1 $16.0
Combined Negative without | $4.6 $6.0 $7.1
Governance
Combined Negative with $4.6 $5.5 $4.9
Negative Governance
Combined Negative with $4.6 $6.7 $10.5
Positive Governance
Combined Positive without | $4.6 $7.7 $23.6
Governance
Combined Positive with $4.6 $7.0 $18.0
Negative Governance
Combined Positive with $4.6 $8.5 $31.1
Positive Governance




APPENDIX A: SCENARIO ASSUMPTIONS AND

JUSTIFICATIONS

Scenario

Assumptions

Demography (negative)

Fertility rates fall more slowly than projected, similar to the historical
pattern of Mozambique. The fertility rate in Africa reaches 3.7 births
per woman in 2063, comparable to rates in Zimbabwe or Papua
New Guinea in 2015 (Current Path in 2063 = 2.2).

The burden of AIDS falls more slowly than projected. The death rate
from AIDS in Africa reaches 0.005 deaths per 100 people by 2063,
similar to India in 2015 (Current Path in 2063 = 0.003).

The burden of diarrheal disease falls more slowly than projected.
The death rate from diarrheal disease in Africa reaches 0.024 deaths
per 100 people by 2063, similar to Laos or Sudan in 2015 (Current
Path in 2063 = 0.016).

The burden of malaria falls more slowly than projected. The death
rate from malaria in Africa reaches 0.02 deaths per 100 people by
2063, similar to Senegal or Rwanda in 2015 (Current Path in 2063 =
0.016).

The burden of respiratory infections falls more slowly than project-
ed. The death rate from respiratory infections in Africa reaches 0.03
deaths per 100 people by 2063, similar to Yemen or Pakistan in
2015 (Current Path in 2063 = 0.02).

The burden of other communicable diseases falls more slowly than
projected. The death rate in Africa from communicable diseases oth-
er than those listed above reaches 0.09 deaths per 100 people by
2063, similar to Botswana or Indonesia in 2015 (Current Path in 2063
= 0.04).

Demography (positive)

Fertility rates fall more rapidly, at a rate comparable to that seen in
Egypt from the mid-1980s to the early 2000s. The fertility rate in
Africa reaches 1.9 births per woman by 2063, similar to Sweden or
the United States in 2015 (Current Path in 2063 = 2.2).

The burden of AIDS falls more rapidly. The death rate from AIDS
in Africa reaches 0.002 deaths per 100 people by 2063, similar to
Australia in 2015 (Current Path in 2063 = 0.003).

The burden of diarrheal disease falls more rapidly. The death rate
from diarrheal disease in Africa reaches 0.01 deaths per 100 people
by 2063, similar to Cape Verde or Bolivia in 2015 (Current Path in
2063 = 0.016).

The burden of malaria falls more rapidly. The death rate from malaria
in Africa reaches 0.005 deaths per 100 people by 2063, similar to
Namibia or India in 2015 (Current Path in 2063 = 0.01).

The burden of respiratory infections falls more rapidly. The death
rate from respiratory infections in Africa reaches 0.016 deaths per
100 people by 2063, similar to New Zealand or Colombia in 2015
(Current Path in 2063 = 0.023).




Demography (positive)

The burden of other communicable diseases falls more rapidly. The
death rate from other communicable diseases reaches 0.02 deaths

per 100 people by 2063, similar to Egypt or Argentina in 2015 (Cur-
rent Path in 2063 = 0.04).

Human Development (negative)

Health spending, as a percent of GDP, begins to fall instead of grow-
ing slightly through the horizon, as seen in the Current Path. In 2063,
Africa spends 1.8 percent of GDP on health, similar to Uruguay or
Chad in 2015 (Current Path in 2063 = 3.7).

Education spending as a share of total government consumption
falls instead of remaining relatively constant. In 2063, Africa spends
2.4 percent of GDP by 2063, similar to the Democratic Republic of
Congo or Uganda in 2015 (Current Path in 2063 = 5.2).

Spending on core infrastructure (including road transportation,
electricity, ICT, and water and sanitation), as a share of total govern-
ment consumption, falls more rapidly than in the Current Path. Africa
spends 0.6 percent of GDP on these types of infrastructure in 2063,
similar to Angola or Seychelles in 2015 (Current Path in 2063 = 0.7).

Other infrastructure spending falls as a share of total government
consumption through the forecast horizon instead of remaining
relatively constant. Africa spends 1.1 percent of GDP on other infra-
structure in 2063 (Current Path in 2063 = 2.2).

Access to piped water expands at a slower pace, similar to the rate
seen in the Republic of Congo since 2000. Access in Africa reach-
es 53 percent of the population by 2063, similar to Eswatini or the
Republic of Congo in 2015 (Current Path in 2063 = 92).

Access to improved sanitation expands at a slower pace, similar to
the rate experienced by the Republic of Congo since 2000. Access
in Africa reaches 53 percent of the population by 2063, similar to
Bolivia or Eswatini in 2015 (Current Path in 2063 = 95).

Road construction progresses more slowly than historical averages.
The road network in Africa reaches 3.5 million kilometers by 2063
(Current Path in 2063 = 3.9 million).

The share of paved roads begins to plateau in the mid-2040s. In
2063, 43 percent of roads are paved in Africa, similar to Djibouti or
Malawi in 2015 (Current Path in 2063 = 50).

Communicable disease mortality rates fall less rapidly, and non-com-
municable disease mortality rates grow more rapidly than in the Cur-
rent Path. The overall mortality rate in Africa reaches 0.8 deaths per
100 people by 2063, similar to Namibia or Sudan in 2015 (Current
Path in 2063 = 0.7).

African countries become more unequal, reaching levels seen in
some of the most unequal countries on the continent today. Africa
reaches a Gini index score of 0.52 by 2063 (Current Path in 2063 =
0.42).

Human Development (positive)

Health spending, as a percent of GDP, increases at a rate similar to
historically high continent-wide levels (2005 - 2015). Africa spends

5.7 percent of GDP on health by 2063, similar to Israel or Algeria in
2015 (Current Path in 2063 = 3.7).

Education spending grows instead of remaining relatively constant

as a share of total government consumption. Africa spends 6.4 per-
cent of GDP on education in 2063, similar to Mozambique or New

Zealand in 2015 (Current Path in 2063 = 5.2).




Human Development (positive)

Core infrastructure spending (including road transportation, electric-
ity, ICT, and water and sanitation) grows and then remains steady at
around 16 percent of total government consumption through the
mid-2030s before gradually declining. Africa spends 1.3 percent of
GDP on core infrastructure by 2063, similar to Botswana or Sweden
in 2015 (Current Path in 2063 = 0.7).

Spending on other infrastructure grows as a share of total govern-
ment consumption through the forecast horizon instead of remain-
ing relatively constant. Africa spends 3.9 percent of GDP on other
infrastructure by 2063 (Current Path in 2063 = 2.2).

Access to piped water grows more quickly, at a pace similar to
Uganda or Somalia from 2000 to 2015. Access in Africa reaches 100
percent of population by 2063 (Current Path in 2063 = 92).

Access to improved sanitation grows more quickly, at a pace similar
to Angola during the 2000s. Access in Africa reaches 100 percent of
population by 2063 (Current Path in 2063 = 95).

The share of paved roads grows steadily through the forecast
horizon. By 2063, 67 percent of Africa’s roads are paved, similar to
Morocco or the United States in 2015 (Current Path in 2063 = 50).

Road construction matches historical peaks by end of horizon. By
2063, the road network in Africa reaches 7.9 million kilometers by
2063 (Current Path in 2063 = 3.9 million).

Communicable disease mortality rates fall more rapidly, and
non-communicable disease mortality rates grow more slowly than
in the Current Path. The overall mortality rate in Africa reaches 0.6
deaths per 100 people by 2063, similar to Cape Verde or Israel in
2015 (Current Path in 2063 = 0.7).

African countries become more equal, reaching levels seen in some
of the most equal countries on the continent today. The Gini index
in Africa reaches 0.33 by 2063 (Current Path in 2063 = 0.42).

Technology (negative)

Renewable energy adoption is slow, and it does not become the
dominant source of energy in Africa before the end of the forecast
horizon. In 2063, renewables make up 28 percent of total produc-
tion in Africa, similar to Spain or Turkey in 2015 (Current Path in
2063 = 48).

Fixed broadband adoption occurs more slowly. Despite this, access
still surpasses leading countries today. Access in Africa reaches 46
subscriptions per 100 people by 2063 (Current Path in 2063 = 50.5).

Mobile broadband adoption occurs more slowly. Despite this, ac-
cess still surpasses the level of access seen in Sweden today. Access
in Africa reaches 128 subscriptions per 100 people by 2063 (Current
Path in 2063 = 152).

Due to a slower advance and diffusion of technology, global GDP
growth is an annual 0.6 percentage points lower on average through
2063. In Africa, average annual GDP growth is nearly 1 percentage
point lower. In Africa, 2063 GDP growth reaches 2.7 percent (Cur-
rent Path in 2063 = 4.5).




Technology (negative)

Crop yields remain relatively constant through the horizon. In 2063,
yields in Africa are 3.7 metric tons per hectare by 2063, similar to
the Democratic Republic of Congo or Romania in 2015 (Current Path
in 2063 = 5.6 million).

Electricity access grows along historical rates but plateaus earlier
than in the Current Path. Access in Africa reaches 65 percent of
population by 2063, similar to Cote d'lvoire or Bangladesh in 2015
(Current Path in 2063 = 89).

Fish landings steadily decline through the forecast horizon. Catches
in Africa reach 1.7 million metric tons by 2063 (Current Path in 2063
=5.3).

Aquaculture production grows more slowly before plateauing and
beginning to decline by the mid-2040s. Production in Africa reaches
5.9 million metric tons by 2063 (Current Path in 2063 = 11.5 million).

Technology (positive)

Renewable energy becomes the dominant source of energy in Africa
by the mid-2040s. By 2063, renewables make up 69 percent of total
energy production in Africa, similar to Portugal or Costa Rica in 2015
(Current Path in 2063 = 48).

Unemployment grows in reaction to increased automation but
begins to decline again during the mid-2020s. Unemployment in
Africa reaches 5.5 percent by 2063, similar to USA or Russia in 2015
(Current Path in 2063 = 5.4).

Fixed broadband adoption accelerates, surpassing the level of
adoption seen in Switzerland today by 2038. Africa reaches 49.9
subscriptions per 100 people by 2063 (Current Path in 2063 = 49.5).

Mobile broadband adoption accelerates, surpassing the level of
adoption seen in Switzerland today by the early 2030s. Africa reach-
es 153 subscriptions per 100 people by 2063 (Current Path in 2063
= 152).

Due to more rapid advance and diffusion of technology, global
GDP growth is an annual 0.7 percentage points higher on average
through 2063. In Africa, average annual GDP growth is nearly 1.2
percentage points higher. In Africa GDP growth in 2063 reaches 5.8
percent (Current Path in 2063 = 4.4).

With the rapid adoption of agricultural technology and best practic-
es, yields increase dramatically through 2030. Yields in Africa reach
11.8 metric tons per hectare by 2063, similar to Switzerland or Israel
in 2015 (Current Path in 2063 = 5.6).

Electricity access increases significantly through the 2020s and
2030s, before beginning to plateau at around 95 percent in the late
2040s. Access in Africa reaches 99 percent of population by 2063
(Current Path in 2063 = 89).

Fish landings grow at a steady pace, doubling by the end of the
forecast horizon. Catches in Africa reach 10.5 million metric tons by
2063 (Current Path in 2063 = 5.3).

Aquaculture production grows steadlily, tripling by the end of the
forecast horizon. Production in Africa reaches 17.3 million metric
tons by 2063 (Current Path in 2063 = 11.5 million).




Environment (negative)

Air pollution (micrograms per cubic meter) remains at constant 2018
levels, instead of decreasing. Pollution in Africa reaches 39 micro-
grams per cubic meter by 2063, similar to Tunisia or Ethiopia in 2015
(Current Path in 2063 = 15).

Water demand from agricultural, industrial, and municipal sources
increases, due to water use efficiency advancing more slowly. African
demand reaches 180 cubic meters per capita by 2063, similar to
Qatar or Ireland in 2015 (Current Path in 2063 = 130).

Surface water resources become increasingly constrained due to
environmental, economic, or political reasons. By 2063, surface
water resources in Africa fall to 1,300 cubic kilometers (Current Path
in 2063 = 1,800).

Ground water resources become increasingly constrained due to en-
vironmental, economic, or political reasons. By 2063, surface water
resources in Africa fall to 690 cubic kilometers (Current Path in 2063
= 970).

Temperature is more responsive to climate change, leading to an
increase in global temperature in line with IPCC high-emission
scenarios. Temperature rise in Africa reaches 2.9 degrees Celsius
by 2063, similar to the IPCC high-emission scenario (Current Path in
2063 = 2).

Fossil fuels become relatively cheaper to produce, leading to an
increase in oil production. Oil production in Africa makes up 22
percent of total energy production by 2063, similar to Comoros or
Micronesia in 2015 (Current Path in 2063 = 12).

Fossil fuels become relatively cheaper to produce, leading to an
increase in gas production. Gas production in Africa makes up 33
percent of total energy production by 2063, similar to Libya or the
United States in 2015 (Current Path in 2063 = 29).

Fossil fuels become relatively cheaper to produce, leading to an
increase in coal production. In Africa, coal production makes up 25
percent of total energy production by 2063, similar to the United
States in 2015 (Current Path in 2063 = 6).

Technological advance in renewable energy production is slower,
resulting in limited and offset adoption. In 2063, renewables account
for 16 percent of total energy production in Africa, similar to Bel-
gium or Senegal in 2015 (Current Path in 2063 = 48).

Crops are more negatively responsive to climate change, resulting
in slow and more volatile yield growth. In addition, the adoption of
better agricultural practices and technologies advances more slowly.
Yields in Africa reach 4.2 metric tons per hectare by 2063, similar to
Iran or Kenya in 2015 (Current Path in 2063 = 5.6).

As a result of lower crop yields, additional land is used for cultiva-
tion. By 2063, 340 million hectares in Africa are under cultivation
(Current Path in 2063 = 300 million).

As a result of expanding cropland, deforestation accelerates. By
2063, Africa’s forests cover just 420 million hectares (Current Path in
2063 = 530 million).




Environment (positive)

Water demand from agricultural, industrial, and municipal sources
decreases, due to improvements in water use efficiency. Demand in
Africa falls to 80 cubic meters per capita by 2063, similar to Botswa-
na in 2015 (Current Path in 2063 = 130).

Surface water resources become less constrained due to environ-
mental, economic, or political reasons. By 2063, African surface
water resources reach 2,200 cubic kilometers (Current Path in 2063
= 1,800).

Ground water resources become less constrained due to environ-
mental, economic, or political reasons. By 2063, African ground
water resources reach 1,200 cubic kilometers by 2063 (Current Path
in 2063 = 970).

Temperature is less responsive to climate change, leading to an in-
crease in global temperature in line with IPCC low-emission scenar-
ios. Temperature rise in Africa reaches 1.6 degrees Celsius by 2063,
similar to the IPCC low-emission scenario (Current Path in 2063 = 2).

Renewable energy technology advances and adoption increases
more rapidly. By 2063, renewables make up 55 percent of total ener-
gy production in Africa, similar to the Philippines or Jordan in 2015
(Current Path in 2063 = 48).

As a result of increased carbon taxes, energy demand is somewhat
depressed. Demand in Africa reaches 6.9 barrels of oil equivalent
(BOE) per capita by 2063, similar to Uruguay in 2015 (Current Path
in 2063 = 7.1).

As a result of higher yields, less additional crop land is necessary to
meet demand. In 2063, 280 million hectares are under cultivation in
Africa (Current Path in 2063 = 300 million).

There is greater protection for forests and an increase in reforesta-
tion efforts. Forests in Africa reach 640 million hectares by 2063
(Current Path in 2063 = 530 million).

Crops are less negatively responsive to climate change, resulting in
a higher growth in yields. In addition, the adoption of better agricul-
tural practices and technologies accelerates yield growth. Yields in
Africa reach 6.3 metric tons per hectare by 2063, similar to Cuba or
India in 2015 (Current Path in 2063 = 5.6).

Air pollution (micrograms per cubic meter) continues to decline at
historical rates instead of slowing. Pollution in Africa reaches 10
micrograms per cubic meter by 2063, similar to Spain or Ireland in
2015 (Current Path in 2063 = 15).

Governance (negative)

By the late 2020s, foreign aid as a percent of GDP increases to early
2000s levels before falling again. Aid in Africa makes up 3.9 percent
of GDP by 2063, similar to Ghana or Myanmar in 2015 (Current Path
in 2063 = 4.4).

Labor participation rates plateau today and begin to decline more
rapidly. Most of this reduction is attributed to a decrease in male
participation. Total participation in Africa reaches 55 percent by
2063, similar to France or Nigeria in 2015 (Current Path in 2063 =
62).




Governance (negative)

Informal employment (as a percent of total non-agricultural employ-
ment) remains fairly constant through the forecast horizon. In 2063,
51 percent of non-agricultural labor in Africa is informal, similar to
Angola or Djibouti in 2015 (Current Path in 2063 = 27).

Unemployment grows steadily before plateauing around 2050.
Unemployment in Africa reaches 14.9 percent by 2063, similar to
Tunisia in 2015 (Current Path in 2063 = 5.4).

Government effectiveness improves only marginally through the
horizon. Along the World Bank’s Government Effectiveness Indicator,
Africa reaches a score of 1.9 by 2063, similar to Eswatini or Burkina
Faso in 2015 (Current Path in 2063 = 2.6).

Government transparency remains fairly constant through the fore-
cast horizon. Along Transparency International’s Corruption Percep-
tions Index, Africa reaches a score of 3.2 by 2063, similar to Eswatini
or Zambia in 2015 (Current Path in 2063 = 4.3).

Gender empowerment remains fairly constant through the forecast
horizon. Along the UNDP’s Gender Empowerment Measure, Africa
reaches a score of 0.34 by 2063, similar to Cameroon or Mozam-
bique in 2015 (Current Path in 2063 = 0.41).

The threat of internal war remains constant throughout the forecast
horizon. Africa reaches a score of 0.18 on the IFs Internal War index
by 2063 (Current Path in 2063 = 0.07).

Homicides steadily grow throughout the forecast horizon. The death
rate from homicide in Africa reaches 14 deaths per 1000 people by
2063, similar to Belarus or Argentina in 2015 (Current Path in 2063 =
8).

Governments are unable to significantly improve tax revenue col-
lection. Government revenues in Africa reach 24 percent of GDP
by 2063, similar to Costa Rica or Paraguay in 2015 (Current Path in
2063 = 33).

In 2063, the operational and administrative budget allocation is
similar to 2015 levels. In 2063, 27 percent of total government con-
sumption in Africa is spent on operations and administration (Cur-
rent Path in 2063 = 23).

Governance (positive)

Foreign aid as a percent of GDP remains relatively constant through
the forecast horizon. Aid in Africa reaches 4.5 percent of GDP by
2063 (Current Path in 2063 = 4.4).

Government effectiveness improves at a rate somewhat slower than
the gains seen in Rwanda since the mid-1990s. Along the World
Bank’'s Government Effectiveness indicator, Africa reaches a score of
3.3 by 2063, similar to Poland or Qatar in 2015 (Current Path in 2063
= 2.6).

Government transparency improves more rapidly through the fore-
cast horizon. Along Transparency International’s Corruption Per-
ceptions Index, Africa reaches score of 5.6 by 2063, similar to Cape
Verde or Puerto Rico in 2015 (Current Path in 2063 = 4.3).




Governance (positive)

Gender empowerment improves more rapidly through the forecast
horizon. Along the UNDP’s Gender Empowerment Measure, Africa

reaches a score of 0.49 by 2063, similar to Eswatini or Brazil in 2015
(Current Path in 2063 = 0.41).

Labor participation rates continue to grow through the mid-2030s
before plateauing and falling slightly. Most growth can be attributed
to an increase in female participation. Total participation in Africa
reaches 68 percent by 2063, similar to Cape Verde or Switzerland in
2015 (Current Path in 2063 = 62).

Informal employment (as a percent of total non-agricultural employ-
ment) falls at a rate similar to historical trends in Peru and Colombia.
By 2063, 14 percent of non-agricultural labor in Africa is informal,
similar to Mauritius or South Korea in 2015 (Current Path in 2063 =
27).

Unemployment, already at a relatively low level, falls somewhat rel-
ative to the Current Path. By 2063, unemployment in Africa reaches
4.9 percent, similar to Senegal or Switzerland in 2015 (Current Path
in 2063 = 5.4).

The threat of internal war approaches zero by the end of the fore-
cast horizon. Africa reaches a score of 0.02 on the IFs Internal War
index by 2063 (Current Path in 2063 = 0.07).

Homicides decline at a rate similar to what was experienced on the
continent during the 2000s. The death rate from homicide in Africa
reaches 4 deaths per 1000 people by 2063, similar to Mauritania or
Israel in 2015 (Current Path in 2063 = 8).

Governments successfully improve tax revenue collection. Govern-
ment revenues in Africa reach 44 percent of GDP by 2063, similar to
Ukraine or Bosnia in 2015 (Current Path in 2063 = 33).

By 2063, the operational and administrative budget allocation is 50
percent lower than 2015 levels. By 2063, 14 percent of government
consumption in Africa is spent on operations and administration
(Current Path in 2063 = 23).




APPENDIX B: RESULTS BY COUNTRY

North

Algeria

Egypt
Libya
Mauritania
Morocco

Tunisia

Angola
Botswana
Lesotho
Malawi
Mozambique
Namibia
South Africa
Swaziland
Zambia

Zimbabwe

GDP

GDP per Capita

Population

Urban Population

billion 2011 USD

thousand 2011 USD

million people

percent of popula-
tion

2018 | 2038 [2063 |2018 [2038 |2063 |2018 [2038 [2063 |2018 |2038 |2063
2406 | 4113 | 7086 | 135 | 159 | 194 | 421 | 524 | 593 | 73 | 88 | 92
3035 | 729.9 | 1,501.0 | 10.4 | 144 | 186 | 996 | 1311 | 1555 | 43 | 45 | 50
354 | 958 | 1314 | 248 | 398 | 586 | 63 | 54 | 36 | 8i 92 | of
67 | 152 | 375 | 36 | 49 | 74 | 45 | 68 | 94 | 63 | 81 89
1259 | 2395 | 4949 | 75 | 103 | 159 | 362 | 425 | 451 | 62 | 73 | 80
528 | 937 | 1726 | 109 | 141 | 195 | 117 | 131 | 136 | 67 | 73 | 78
129.2 | 369.9 | 1,591.0 | 60 | 86 | 17.3 | 30.7 | 57.2 | 100.1 | 46 | 60 | 74
213 | 527 | 1166 | 161 | 236 | 338 | 23 | 31 | 39 | 58 | 63 | 69
32 | 88 | 254 | 28 | 52 | 107 | 23 | 28 | 32 | 29 | 40 | 54
74 | 230 | 1472 | 11 | 19 | 58 | 191 | 315 | 444 | 17 | 2 29
198 | 878 | 4758 | 12 | 28 | 81 | 305 | 504 | 728 | 33 | 39 | 50
162 | 374 | 1007 | 98 | 139 | 236 | 26 | 37 | 47 | 49 | 69 | 83
459.0 | 758.6 | 1,209.0 | 122 | 152 | 19.4 | 574 | 691 | 771 | 66 | 76 | 82
44 | 86 | 185 | 72 | 94 | 137 | 14 | 19 | 22 | 21 21 23
323 | 913 | 3460 | 37 | 55 | 109 | 176 | 29.8 | 449 | 42 | 51 64
154 | 293 | 1189 | 19 | 26 | 63 | 169 | 242 | 304 | 32 | 30 | a1




West 575 655 722 6.6 7.8 9.5 ‘26.4 233.6 2,182.0 0.1 0.2 0.2 0.8 1.4 2.0

EEN I 62.6 | 705 | 75.7 | 5.7 7.4 9.1 0.1 0.3 1.3 0.2 0.3 0.4 0.8 1.3 1.9

NG ER L 61.5 | 69.4 | 748 | 3.7 5.4 7.5 1.8 | 125 104.1 0.4 0.7 0.9 0.8 1.4 2.0

(o[ -AV/T((W 73.1 | 76.0 | 79.4 | 7.9 9.2 | 104 | 0.1 0.6 4.5 -11 | -1.9 | -28 | 0.6 1.0 1.4

(XN 55.8 | 66.6 | 73.2 | 5.5 7.7 9.9 1.5 6.4 79.4 0.2 0.3 0.4 0.7 1.3 1.8

(cETnlJEN 62.8 | 69.9 | 742 | 47 6.5 83 | 0.2 1.0 10.5 27 | 46 | 65 | 0.7 1.3 1.8

(chELWEN 64.1 | 70.6 | 75.7 | 7.8 93 | 10.7 | 83 | 127.0 | 624.0 0.1 0.2 0.3 0.7 1.3 1.8

(cUGEER-IELETN 58.5 | 66.3 | 726 | 5.5 6.6 8.0 | 0.2 0.6 7.2 -1.7 | 29 | -41 0.7 1.2 1.8

(cDILEW 60.8 | 67.9 | 73.7 | 5.4 6.7 8.9 1.2 3.3 44.6 -06 | -1.1 | -16 | 0.8 1.3 1.9

(H.EW 629 | 69.0 | 72.8 | 5.0 6.4 79 | 0.3 0.7 6.2 0.1 0.1 0.2 0.7 1.2 1.7

60.5 | 70.8 | 75.4 | 3.0 5.0 76 | 21 11.8 93.4 -12 | 22 | -83.0 | 0.9 1.6 2.2

N\l 622 | 722 | 75.4 | 2.7 4.8 7.4 | 0.1 5.0 66.9 1.6 2.8 3.9 0.9 1.5 2.1

\ICIEN 53.7 | 61.4 | 70.0 | 8.2 89 | 102 | 95 | 620 | 1,117.0| 0.6 1.1 1.6 0.8 1.3 1.9

CELELEIN 68.4 | 739 | 77.6 | 4.0 6.0 8.3 0.3 0.9 4.2 -32 | -85 | -7.7 | 0.8 1.4 1.9

CICHENRCG 54.6 | 65.0 | 70.5 | 4.6 6.6 8.5 | 0.6 1.1 16.5 0.4 0.7 0.9 0.7 1.2 1.7

AW 614 | 675 | 723 | 7.0 8.2 9.3 | 0.1 0.4 2.0 0.0 0.0 | -0.1 0.7 1.3 1.9

East  65.0 713 76.7 5.2 6.7 8.5 1442 807.1 3,9440 0.2 0.4 0.7 0.8 1.3 1.9

(o] LTI 64.2 | 69.0 | 73.2 | 7.5 8.6 9.8 0.0 0.3 2.6 0.7 1.2 1.7 0.6 1.0 1.4

IV 64.1 | 723 | 77.3 | 5.2 6.5 8.3 0.2 1.0 4.5 0.3 0.5 0.7 0.8 1.4 2.0

SOIJJEN 66.0 | 72.7 | 77.8 | 4.1 5.5 78 | 68.6 |387.2|2041.0| 1.8 3.2 4.6 0.8 1.4 2.0

SA(-EW 654 | 69.9 | 742 | 4.4 5.0 6.3 1.6 4.8 15.8 -44 | -76 | 106 | 0.9 1.5 2.1

LCIV'EW 68.2 | 754 | 819 | 6.5 8.2 9.9 | 46.8 | 277.7 | 900.5 4.7 83 | 11.9 | 0.7 1.2 1.8

VELEGEETEIM 66.4 | 71.1 | 75.5 | 5.3 6.2 7.8 2.0 5.0 32.2 -05 | -09 | -1.3 | 0.7 1.2 1.6

\WEUTOTEN 75.3 | 78.8 | 82.1 95 | 108 | 125 | 0.2 0.4 1.0 -15 | 27 | -3.8 | 0.5 0.9 1.3

GVELLEN 68.1 | 74.4 | 79.6 | 4.8 6.7 8.6 1.1 4.8 46.4 3.4 6.0 8.6 0.7 1.2 1.8

S EIEL 743 | 776 | 803 | 96 | 107 | 11.9 | 0.0 0.1 0.4 2.0 3.5 5.0 0.6 1.0 1.5

SLIEIEN 56.3 | 59.8 | 65.6 | 5.5 5.7 6.4 0.3 0.6 3.2 3.7 6.5 9.4 0.7 1.2 1.8

COINGISTIELN 55.8 | 63.7 | 70.6 | 4.1 4.9 6.1 0.1 0.5 55.4 -33 | -56 | -79 | 0.8 1.5 2.1

SIELM 65.3 | 705 | 743 | 3.9 5.8 7.7 112 | 8565 | 3644 | -33 | -56 | -79 | 0.8 1.5 2.1

IELr<LIEW 66.0 | 72.7 | 79.3 | 6.4 7.8 9.5 7.6 12.2 199.5 3.6 6.4 9.2 0.7 1.2 1.8

WELLEW 60.6 | 68.1 | 74.8 | 6.5 8.1 9.6 4.3 26.9 | 276.9 4.5 8.1 116 | 0.7 1.2 1.8




Central
Burundi

Cameroon

Central African
Republic

Chad

Democratic Republic of
Congo

Republic of Congo
Equatorial Guinea
Gabon

Sao Tome and Principe

North

Algeria

Egypt

Libya

Mauritania

Morocco

Tunisia

59.4 669 727 49 60 74 ‘ 19.5 ‘ 601 5474 13 23 33 08 13 19
59.2 | 68.1 | 73.2 | 45 6.2 8.1 0.5 2.4 13.5 3.4 6.0 8.6 0.7 1.3 1.8
59.1 | 67.1 | 736 | 7.0 7.9 9.1 5.0 16.2 151.5 0.8 1.4 2.0 0.7 1.3 1.8
532 | 644 | 71.0 | 4.2 5.8 7.7 0.2 1.3 7.7 0.8 1.5 2.1 0.8 1.3 1.9
53.3 | 60.9 | 68.7 | 3.5 4.4 5.9 0.4 1.0 3.0 2.1 3.6 5.2 0.8 1.5 2.1
60.5 | 67.6 | 73.0 | 4.4 5.6 7.0 114 | 31.6 160.0 1.3 2.3 3.3 0.8 1.3 1.9
649 | 719 | 775 | 6.4 8.2 | 10.3 0.8 2.8 86.5 0.7 1.2 1.7 0.7 1.3 1.8
546 | 58.9 | 67.2 | 9.6 9.7 | 10.9 0.4 2.0 57.4 0.6 1.0 1.5 0.7 1.2 1.7
66.4 | 72.0 | 76.3 | 9.0 9.8 | 11.0 0.7 2.6 67.1 0.6 1.0 1.4 0.7 1.2 1.7
67.8 | 735 | 776 | 6.4 8.3 9.8 0.0 0.1 0.8 1.1 1.9 2.8 0.6 1.1 1.5
Life Expectancy | Average Adult Renewable Ener- | Precipitation Temperature
Education gy Production Change Change (from
1990 levels)
years years million BOE percent degrees C
2018 | 2038 | 2063 | 2018 | 2038 | 2063 | 2018 | 2038 | 2063 | 2018 | 2038 | 2063 | 2018 | 2038 | 2063
76.3 | 79.1 | 820 | 7.4 92 | 111 | 2.1 71 | 1430 | -1.5 | -2.7 | -3.8 0.9 1.5 2.1
718 | 749 | 778 | 7.5 9.2 | 106 | 11.2 | 49.7 | 4251 | -55 | -95 | 13.2 | 0.8 1.4 1.9
739 | 776 | 808 | 89 | 10.7 | 124 | 0.2 | 0.4 0.7 2.5 4.4 6.2 0.8 1.3 1.9
643 | 713 | 754 | 53 7.0 8.5 0.7 1.3 5.6 -48 | -82 | 115 | 0.9 1.5 2.2
76.1 | 79.1 | 819 | 6.0 7.8 9.7 28 | 10.0 | 26.6 | -8.0 | 135 | 186 | 0.8 1.4 2.1
76.0 | 78,5 | 81.4 | 8.1 9.5 | 111 12 (146 | 410 | -38 | -6.5 | -9.1 0.7 1.3 1.8




South
Angola
Botswana
Lesotho
Malawi

Mozambique

Namibia
South Africa
Swaziland
Zambia

Zimbabwe

West

Benin

Burkina Faso
Cape Verde
Cote d'lvoire
Gambia
Ghana
Guinea-Bissau
Guinea

Liberia

Niger

Nigeria

Senegal

Sierra Leon

Togo

61.4 | 68.3 | 75.6 | 6.8 7.6 94 | 53 | 642 (13900 | -04 | -0.7 | -1.0 | 0.8 1.4 2.0
66.9 | 73.3 | 77.9 | 10.0 | 10.9 | 122 | 0.2 0.3 0.3 -1.2 | 21 | -8.0 | 0.9 1.6 2.3
55.7 | 644 | 711 | 6.7 8.7 | 106 | 0.1 0.9 9.7 -09 | -1.5 | -21 0.8 1.4 2.0
641 | 71.4 | 76.0 | 5.1 6.5 8.3 1.3 7.4 63.7 2.0 3.4 4.9 0.8 1.4 1.9
60.4 | 70.8 | 76.5 | 3.6 5.9 85 | 10.0| 9.5 45.7 1.0 1.8 2.6 0.7 1.3 1.8
648 | 71.8 | 77.2 | 6.8 86 | 106 | 1.0 1.9 7.2 -43 | -7.3 | 10.2 | 0.9 1.5 2.2
624 | 66.5 | 71.2 | 9.9 99 | 106 | 57 [ 2242 | 9175 | -22 | -38 | -54 | 0.8 1.4 2.0
58.1 | 659 | 71.6 | 5.8 7.7 9.7 | 0.3 1.7 9.2 -0.8 | -1.5 | -21 0.7 1.3 1.8
62.6 | 70.8 | 76.7 | 7.9 8.8 9.8 | 19.5| 544 | 251.9 1.2 2.0 2.9 0.8 1.4 2.0
61.2 | 67.7 | 73,5 | 8.0 8.8 | 10.2 | 35 4.3 9.4 1.7 3.0 4.3 0.8 1.4 2.1
575 655 722 6.6 7.8 95 264 233.6 2,182.0 0.1 0.2 (W 0.8 1.4 2.0
62.6 | 70.5 | 75.7 | 5.7 7.4 9.1 0.1 0.3 1.3 0.2 0.3 0.4 0.8 1.3 1.9
615 | 694 | 748 | 3.7 5.4 7.5 1.8 | 125 104.1 0.4 0.7 0.9 0.8 1.4 2.0
731 | 76.0 | 79.4 | 7.9 9.2 | 104 | 0.1 0.6 4.5 11| -19 | -28 | 0.6 1.0 1.4
55.8 | 66.6 | 73.2 | 5.5 7.7 9.9 1.5 6.4 79.4 0.2 0.3 0.4 0.7 1.3 1.8
62.8 | 69.9 | 742 | 4.7 6.5 83 | 0.2 1.0 10.5 27 | 46 | 65 | 0.7 1.3 1.8
64.1 | 70.6 | 75.7 | 7.8 9.3 | 10.7 | 8.3 | 127.0 | 624.0 0.1 0.2 0.3 0.7 1.3 1.8
58.5 | 66.3 | 72.6 | 55 6.6 8.0 | 0.2 0.6 7.2 -1.7 | 29 | -41 0.7 1.2 1.8
60.8 | 679 | 73.7 | 54 6.7 8.9 1.2 3.3 44.6 -06 | -1.1 | -16 | 0.8 1.3 1.9
62.9 | 69.0 | 72.8 | 5.0 6.4 79 | 03 0.7 6.2 0.1 0.1 0.2 0.7 1.2 1.7
60.5 | 70.8 | 75.4 | 3.0 5.0 76 | 21 11.8 93.4 -12 | 22 | -83.0 | 0.9 1.6 2.2
622 | 722 | 75.4 | 2.7 4.8 7.4 | 041 5.0 66.9 1.6 2.8 3.9 0.9 1.5 2.1
53.7 | 61.4 | 70.0 | 8.2 89 | 102 | 9.5 | 620 | 1,117.0 | 0.6 1.1 1.6 0.8 1.3 1.9
68.4 | 739 | 77.6 | 4.0 6.0 8.3 | 0.3 0.9 4.2 -32 | -65 | -7.7 | 0.8 1.4 1.9
546 | 65.0 | 70.5 | 4.6 6.6 85 | 0.6 1.1 16.5 0.4 0.7 0.9 0.7 1.2 1.7
61.4 | 675 | 723 | 7.0 8.2 9.3 | 0.1 0.4 2.0 0.0 0.0 | -0.1 0.7 1.3 1.9




East
Comoros
Djibouti

Ethiopia

Eritrea
Kenya
Madagascar
Mauritius
Rwanda
Seychelles
Somalia
South Sudan
Sudan
Tanzania

Uganda

Central
Burundi
Cameroon

Central African
Republic

Chad

Democratic Republic of
Congo

Republic of Congo
Equatorial Guinea

Gabon

Sao Tome and Principe

65.0 713 767 52 6.7 ‘ 8.5 ‘ 144.2 ‘ 807.1 ‘ 39440 02 | 04 07 08 13 | 19
642 | 69.0 | 732 | 75 | 86 | 98 | 0.0 | 03 26 07 | 1.2 [ 17 | 06 | 10 | 1.4
641 | 723 | 773 | 52 | 65 | 83 | 02 | 1.0 45 03 | 05 | 07 | 08 [ 14 | 20
66.0 | 727 | 778 | 41 | 55 | 78 | 686 |387.2[2,0410] 1.8 | 32 | 46 | 08 | 1.4 | 20
65.4 | 69.9 | 742 | 44 | 50 | 63 | 16 | 48 | 158 | -44 | -76 | 106 | 0.9 | 15 | 2.1
68.2 | 754 | 819 | 65 | 82 | 99 | 468 [277.7 ] 9005 | 47 | 83 [119 | 07 | 12 | 1.8
664 | 711|755 | 53 | 62 | 78 | 20 | 50 | 322 | -05|-09|-13| 07 | 12 | 16
753 | 788 | 821 | 95 [ 108 [ 125 | 02 | 04 10 [15] 27| 38[ 05 | 09 | 13
681 | 744 | 796 | 48 | 67 | 86 | 11 | 48 | 464 | 34 | 60 | 86 | 07 | 1.2 | 18
743 | 776 [ 803 | 96 | 107 [ 11.9 | 0.0 | 0.1 0.4 20 | 35 | 50 [ 06 | 1.0 | 15
56.3 [ 59.8 | 65.6 | 55 | 57 | 6.4 | 03 | 0.6 3.2 37 | 65 | 94 | 07 [ 12 | 1.8
55.8 | 637 |70.6 | 41 | 49 | 61 | 01 | 05 | 554 | 33| 56| -79 | 0.8 | 1.5 | 2.1
65.3 | 705 | 743 | 39 | 58 | 77 | 112 | 855 | 3644 | 33 | 56 | -79 | 0.8 | 1.5 | 2.1
66.0 | 727 | 793 | 6.4 | 78 | 95 | 76 | 122 | 1995 | 36 | 6.4 | 92 | 07 | 12 | 1.8
60.6 | 681 | 748 | 65 | 81 | 96 | 43 | 269 | 2769 | 45 | 81 [ 116 | 07 | 12 | 1.8
594 669 727 49 60 7.4 | 195 601 5474 13 23 33 08 13 1.9
59.2 (681|732 | 45 | 62 | 81 | 05 | 24 | 135 | 34 | 60 | 86 | 07 | 1.3 | 1.8
591 | 671|736 | 7.0 | 79 | 91 | 50 [ 162 | 1515 | 08 | 1.4 | 20 | 07 | 13 | 1.8
532 | 644 | 710 | 42 | 58 | 77 | 02 | 1.3 7.7 08 | 15 | 21 | 08 | 1.3 | 1.9
533 | 609 | 687 | 35 | 44 | 59 | 04 | 1.0 3.0 21 [ 36 | 52 | 08 | 1.5 | 2.1
60.5 | 676 | 730 | 44 | 56 | 70 | 11.4 | 31.6 | 160.0 | 1.3 | 23 | 33 | 08 | 1.3 | 1.9
649 | 719|775 | 64 | 82 [103| 08 | 28 | 865 | 07 [ 12 [ 17 [ 07 [ 13 | 18
546 | 589 | 672 | 96 | 97 [109 | 04 | 20 | 574 [ 06 [ 10 [ 15 [ 07 [ 12 [ 17
66.4 | 720 [ 763 | 9.0 | 98 [11.0| 07 | 26 | 671 | 06 | 10 | 1.4 [ 07 | 12 | 17
678 | 735 | 776 | 6.4 | 83 | 98 | 0.0 | 0.1 0.8 11 [ 19 | 28 [ 06 | 1.1 | 15
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