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Foreword

The shortcomings in infrastructure development across Africa are well known, but 
there is a flipside to this. With three-quarters of the continent’s infrastructure yet 
to be built, we have the opportunity to leapfrog straight to a more sustainable, 
inclusive society in ways that elude developed regions grappling with aging legacy 
installations.
 
Seizing this opportunity necessitates an urgent rethink of how we conceive, design, 
build and manage infrastructure. Infrastructure that is implemented in a sub-
optimal way remains in place for decades, failing to catalyse the developments they 
were intended to and constraining the options open to governments and citizens.
 
The good news is that the tools and methods to achieve infrastructural 
transformation in Africa are readily available, as are the means to make informed, 
evidence-based decisions that will secure long-term sustainability while creating 
safe returns on investment.
 
These are some of the conclusions our partners at Stellenbosch University’s Centre 
for Complex Centres in Transition drew after completing their in-depth research 
into solutions for the continent’s infrastructure challenges.
 
This edition of Africa Insights, the fourth in our ongoing series, takes stock of the 
current state of infrastructure investment in Africa and outlines what needs to be 
done – and how – to establish new, quality infrastructure that should help to bring 
about the low-carbon, job-rich, inclusive growth to which the continent aspires.
 
The research does not claim to have all the answers. But what is clear is that the 
time is ripe to move the conversation on African infrastructure development to 
centre stage.

As always, we welcome your feedback on the ground covered in Africa Insights. 

Robert Legh
Chairman and Senior Partner
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Africa is endowed with abundant natural resources, 
including minerals, diverse flora, fauna and renewable 
energy resources. And yet it is also the region that suffers 
from the highest level of poverty and underdevelopment.

   One of the most common explanations given for the 
underdevelopment of the region is the extremely 

low level of physical infrastructure development. 
Currently, only 43% of the African population has access 
to electricity, less than 10% is connected to the internet 
and only 25% of Africa’s road network is paved1. 

In Sub-Saharan Africa, poor infrastructure cuts national 
economic growth by an estimated 2% every year and 
reduces potential productivity by as much as 40%. 

Recognising the critical importance of addressing 
this challenge, the African Union (AU) developed the 
Programme for Infrastructure Development in Africa 
(PIDA) as one of the pillars of the New Partnership for 
Africa’s Development (NEPAD).2 

At the global level, the Sustainable Development Goals 
(SDGs)3 adopted under Agenda 2030 also underlined 
the necessity for infrastructure transition for sustainable 
development. More specifically, the adoption of Goal 6 
on clean water and sanitation, Goal 7 on affordable and 
clean energy, Goal 9 on industry and infrastructure and 
Goal 11 on sustainable cities and communities clearly 
shows the link between sustainable infrastructure and 
the ‘Future We Want’.

The implementation status report of PIDA for 2018 
shows that a total of 316 regional and continental 
infrastructural projects are at different stages of 
development and implementation, ranging from project 
definition to operation. 

The implementation of the First Priority Action Plan 
of PIDA is said to have faced a number of challenges, 
mainly associated with the eligibility and selection 
criteria of projects. In response, the AU Commission has 
decided to focus on the Integrated Corridor Approach 

as a strategy for developing the Second Priority Action 
of PIDA for 2021-2030. This is expected to optimise 
the planning of different infrastructure assets and 
achieve maximum economic and social impacts while 
preserving the adjoining ecology, delivering gender-
promoting infrastructure and policies, and encouraging 
climate-friendly investments and job creation. 

While this is a commendable strategic decision, realising 
this goal will require rethinking the way infrastructure 
design, funding and implementation works in practice.

African countries face unprecedented challenges 
in defining future development pathways in an 
increasingly digitised global economy and a resource 
and carbon-constrained world. However, this is also 
an opportunity to leapfrog stages other nations have 
followed. 

Since around 75% of the required infrastructure is yet 
to be built, the decisions African countries make today 
on the configuration of physical infrastructure will 
determine the inclusivity, resource intensity and climate 
resilience of their development pathways for decades to 
come. 

_____________________________________________

1African Union Commission, 2019. The Integrated Corridor Approach: A Holistic 

Infrastructure Planning Framework to establish PIDA-PAP 2. Addis Abeba: AUC.

2The African Union is currently developing the Second Priority Action Plan of 

PIDA for the years 2021-2030. For more information please visit 

https://www.au-pida.org/.   

3https://sustainabledevelopment.un.org/?menu=1300 
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Current state of infrastructure in Africa: 
needs and gaps 

Theories range from critiques of incoherent policy 
to crippling structural adjustment programmes 

and weak state capacity. Explanations also proffer 
conceptual errors in the understanding of how 
development happens in the African context, dominated 
by colonial and neoliberal economic policies. 

What is clear is that low infrastructure stock mirrors low 
levels of development. Poor infrastructure correlates 
with low economic growth rates. This comes at a time 
when African countries require labour-dependent 
growth paths. 

An examination of four kinds of infrastructure, 
electricity, water and sanitation, transport and 
information communication technology (ICT), gives a 
general picture of Africa’s infrastructure needs. 

  Electricity

  More than 640 million Africans 
  have no access to electricity, which 
  translates into an electricity access rate 
  of 43% - the lowest in the world. Per 
capita consumption of energy in Africa is on average 
just 180 kWh compared to 13 000 kWh in the United 
States and 6 500 kWh in Europe (African Development 
Bank, 2018). In general, urban consumers enjoy better 
electricity access, up to 72% in some African cities 
compared to 33% in rural areas. Electricity poverty is 
most prevalent in East Africa where access is a mere 11% 
(African Development Bank, 2018).  

Energy access enables the diversification of businesses 
and improves health and education. For example, 
respiratory illnesses caused by dirty sources of energy 
for cooking and heating have been reduced when 
communities are connected to the grid or solar home 
systems. 

The continent is well endowed with natural energy 
sources such as solar, wind, hydro, biomass and 
geothermal sources. The cost of these renewable 
technologies has dropped dramatically over the past 
decade. The average price of solar PV for 2021 is 
pegged at well below the 2019 average of USD 0.068/
kWh while costs for utility-scale solar PV have fallen by 
82%. 

Across the range of energy sources, renewable energy 
investment is the lowest cost energy option for Africa, 
buoyed by rising global investment levels which have 
now reached nearly USD 300 billion per annum. (This 
is double the investments in fossil fuels and nuclear 
combined). 

Energy, together with transport, is considered one of 
the key core infrastructures where public investment 
catalyses private investment. It has multiple social 
benefits as well, among them better and more stable 
employment opportunities: according to the African 
Development Bank, energy workers in Ghana and 
Kenya earn up to four times more on average than 
those in agriculture. 

Not only is electricity scarce in Africa, it is also 
expensive and unreliable. The price of electricity for 

There are several theories as to why Africa’s infrastructure 
stock is low, despite visionary industrial strategies such as 
the Lagos Plan of Action that was set in motion in the late 
1970s to support newly independent nation states. 
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Impact of unreliable infrastructure services on productive sector
Source: World Bank 2014

industry is around USD 0.20 per kWh, four times more 
than industrial rates in the developed world. 

Between 2006 and 2016, power outages cost businesses 
in Africa dearly, with nearly 80% of businesses suffering 
up to nine interruptions to their power supply per month 

for several hours. Companies spend huge amounts on 
energy substitution during power cuts, which adds to 
the wear and tear of operating equipment while also 
reducing their productivity. The table below breaks 
down the kinds of impacts interrupted electricity supply 
and telephone line disruptions can have.

  Water and sanitation

  Water and sanitation infrastructure 
  services up to 47% of urban dwellers, 
  compared to 34% of rural dwellers. The 
  lowest service level is found in West 
Africa, Niger, Ghana and Burkina Faso in particular, where 
only 25% of the population of those countries has access 
to water and sanitation services. Only 70% of the African 
population uses piped water sources, compared to 90% 
in Asia and Latin America.  

  Transport

  Transport infrastructure facilitates 
  trade and manufacturing. Ports are 
  critical to the supply chain, with 80% 
  of merchandise by volume and 70% 
by value flowing through ports globally, according to 
figures from PwC. Many ports on the African coast have 
poor infrastructure that hamstrings operations; most 
are unable to manage huge vessels, provide adequate 
storage and do regular maintenance. Networks of rail 
and roads from ports into the hinterland are often 
inadequate, which causes delays at ports and all the way 
down the value chains.
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Service problem Sub-Saharan Africa Developing countries

Electricity

Delay in obtaining connection (days) 79.9 27.5

Electrical outages (days a year) 90.9 28.7

Value of lost output due to electrical outages 
(percent of turnover) 6.1 4.4

Firms maintaining own generation equipment 
(percent of total) 47.5 31.8

Telecommunications

Delay in obtaining telephone lines (days) 96.6 43.0

Telephone outages (days a year) 28.1 9.1



Infrastructure disbursements of ZAR 62.5 billion by sector in Africa, 2016

  ICT

  Mobile phones and internet penetration 
  are critical for modern trade. 
  Technology applications have made 
  slow progress in Africa. Compared 
with Latin America’s 115 mobile cellular subscriptions 
per 100 population, Africa registers 73. Fixed broadband 
per 100 population was 0.44 for Sub-Saharan Africa 
in 2018, compared to 13 in Latin America (World Bank, 
2018). Mobile phone networks and internet charges in 
Africa are pegged at four times that of South Asia, due 

to uncompetitive pricing systems. 1GB of data costs an 
average person in Africa up to 18% of their income.  

ICT infrastructure is a precondition for connectivity 
into global commercial networks. We no longer live 
in a world where a product is entirely manufactured 
in one country and sold to another. Now networks of 
activities across the value chain from manufacturing 
to dissemination require adequate ICT infrastructure 
to cross vast geographies and time zones. However, as 
shown in the table below, ICT receives less investment 
than the other categories of infrastructure.

The AfDB evaluated energy, water and sanitation, 
transport and ICT  infrastructure  in order to calculate the 
Africa Infrastructure Index. The values indicate a country’s 
ability to meet its infrastructure needs to support 
development. The table overleaf shows vast variation 
among countries, with Seychelles ranking the best at 90% 
and Somalia the worst at under 5%. 

The researchers also found a correlation between 
inequality in assets and the infrastructure index. They 
suggest that improving the quality, affordability and 
longevity of infrastructure can lead to more inclusive 
growth. 

The index does not present a promising picture for the 
continent’s development, especially the 2% that is shaved 
off average per capita growth rates in African countries 
due to poor infrastructure. Poor infrastructure also tends 
to be less problematic for the extractive industries, which 
can cope relatively well with basic infrastructure, while 
excluding manufacturing and value-added services. 

Revised estimates by the AfDB put infrastructure 
investment needs at USD 130 billion to USD 170 billion 

a year for Africa as a whole, with a financing gap 
of between USD 68 and USD 108 billion. Given 
the magnitude of the amounts required, national 
governments cannot be expected to be the only 
investors in infrastructure as has traditionally been the 
case in Africa. 

Increased spending on health and social protection 
during the COVID-19 pandemic leaves little over for 
investments in infrastructure. Other possible sources of 
finance for national projects are public sector pension 
funds, while development banks could play a bigger 
role in establishing blended finance vehicles and foreign 
donors and investors could help diminish the impact of 
these risks. 

Sustainability factors such as lower carbon emissions, 
effective communication technologies, smart design, 
infrastructures that catalyse citizen participation, sound 
governance and more inclusive economies would 
significantly accelerate the inflow of infrastructure 
investments. 
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Sector Disbursements (%)

Total disbursed

Transport 39.2

Water and sanitation 16.9

Energy 31.9

ICT 2.6

Multisector 4.4

Other unallocated 5.1
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When infrastructure is designed, constructed and 
operated according to the transformational goals 
agreed to in the 2015 Paris Climate Agreement, the 
Sustainable Development Goals (SDGs) adopted in 2015 
and African Union Agenda 2063, they become more 
investment-worthy in a world more aware of planetary 
boundaries, resource limits, new environmental policy 
and international standards. 

The United Nations Industrial Development 
Organisation believes new, quality infrastructure can 
contribute to the achievement of the SDGs by turning 
policy into reality, creating new markets and stimulating 
trade competitiveness and even a new economic 
paradigm. 

Given the estimate that 75% of the continent’s 
economic infrastructure must still be built, the region 
may be able to leapfrog to a more sustainable society 
in ways that may not be possible in more established 
world regions where extensive retrofitting and complete 
decommissioning of aging infrastructures may be 
required. 

If African governments adopt policy frameworks that 
promote new, quality infrastructure, transformative 
infrastructure development is possible, resulting in low 
carbon, inclusive and resource-efficient economies. 
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A number of African countries have registered relatively 
positive economic growth over the past decade.  
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Managing the industry-urban 
infrastructure nexus 

However, these high rates of economic growth 
have not translated into meaningful structural 

transformation of national economies. As a result, 
many African countries are trapped at the bottom of 
the economic ladder where they remain dependent on 
raw material extraction and commodity production.

This structural economic marginalisation will be further 
aggravated by accelerated digitisation at the global 
level as the so-called Fourth Industrial Revolution (4IR) 
progresses. It therefore follows that industrialisation 
remains a major development imperative for Africa. 
This is recognised in the African Union’s Agenda 
2063 programme and by the influential work of the 
United Nations Economic Commission for Africa. 

However, what industrialisation means today is no longer 
self-evident. According to the model adopted by most 
countries in the 20th century, industrialisation used 
to mean accelerated economic modernisation of the 
economy via the transition from a mainly agricultural 
economy to an industrial one, premised on the 
expanded use of fossil fuels. This conventional model of 
industrialisation is neither feasible nor sustainable in an 
increasingly resource and carbon-constrained world.1 

In most regions of the world, industrialisation has 
driven urbanisation. Indeed, modernisation has in 
essence been driven by these twin developmental 
dynamics. However, urbanisation in Africa has 
preceded industrialisation for a number of decades. 
Urbanisation is a mega-trend with profound 
implications for Africa’s growth and transformation. 

The rate and scale of urbanisation is reshaping not 
only the demographic profile of the continent but 
also economic, environmental and social outcomes. 
By 2035, Africa’s urban population as a percentage 
of the total population is projected to reach 49%. 

This could be expected to go hand in hand with 
considerable demand for employment, services 

and infrastructure, while simultaneously creating 
advantages for economic growth2. But the current 
reality is profoundly different from this vision.

African cities are currently faced with low productivity, 
weak job creation, huge infrastructure and service gaps, 
high levels of informal activity, increasing inequality, 
growing environmental damage, increasing vulnerability 
to climate change and weak institutional systems and 
capacity. These factors are significantly affecting the 
potential of African urban centres to take advantage of the 
opportunities created by rising levels of economic growth. 

If African cities and urban systems are to achieve 
low-carbon job-rich inclusive growth and accelerate 
the transition to sustainability, the way they are 
conceived, designed, built and managed needs 
an urgent rethink. Many African cities had master 
plans, but most of these plans remained static and 
rigid, while the realities continuously evolved as the 
rapid forces of urbanisation took their course.3 

The nexus between industrialisation and urbanisation 
needs to be carefully managed. Many think tanks and 
city governments are starting to recognise that this 
means introducing an integrated ‘systems approach’ for 
managing land-use planning, infrastructure investments, 
service delivery and governance configurations.

_____________________________________

1Mebratu, D. 2019. Inclusive and sustainable industrial development in Africa, 

in D. Mebratu & M. Swilling (eds). 2019. Transformational Infrastructure for 

Development of a Wellbeing Economy in Africa. Stellenbosch: African Sun Media.

2UNECA, 2017. Urbanization and industrialization for Africa’s transformation: 

Economic Report on Africa 2017. Addis Abeba: UNECA.

2Kebede, G. 2019. Sustainable urban development for Africa, in 

D. Mebratu & M. Swilling (eds). 2019. Transformational Infrastructure for 

Development of a Wellbeing Economy in Africa. Stellenbosch: African Sun Media.



Instead of the traditional silo-based approach where 
each set of experts manages its own network (e.g. water, 
transport or energy), an integrated systems approach 
requires a clear vision, the capacity for integrated 
planning within budget constraints and a capacity for 
effective and flexible decision-making. 

Better functioning cities are a precondition for the 
diversification required to catalyse industrialisation. To 
facilitate this:

• Infrastructure investments should be targeted to 
improve urban functionality in support of sustainable 
industrial operations;

• Cross-sectoral coordination in the development of 
industry, energy, water, transport, communications 
and service infrastructure is vital in shaping a 
sustainable urban landscape;

• Spatial distribution of industrialisation should 
be prioritised by ensuring that infrastructure 
investments are appropriately located within 
geographies that enhance the industrial value chain. 
(For example, export-oriented manufacturing should 
be located near ports, or food processing near fresh 
food markets);    

• Eco-industrial parks should be developed that 
are both horizontally and vertically integrated 
into the local and national economies, as well as 
symbiotically connected, to promote an inclusive, 
resource efficient and climate resilient economy; and

• Distributed and diversified economic networks 
should be developed that take advantage of 
renewable resources - recent developments in 
decentralised and distributed energy systems 
and local manufacturing initiatives create a wider 
economic base for job creation and livelihood 
provision at the local level. 
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The public discourse on development infrastructure has the 
tendency to focus predominantly on the physical infrastructures 
that are required to promote economic development.
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Considerations for transformational 
infrastructure 

From a systems thinking perspective, however, there are 
four fundamental pillars of development infrastructure 

that need to be considered holistically. These are the 
ecological, physical, institutional and human infrastructure.

The ecological infrastructure provides the resource 
foundation for any economic activity while the physical 
infrastructure provides the structural framework for 
the flow and conversion of the resources into useful 
goods and services. The institutional infrastructure 
includes the governance dimension that facilitates 
the planning and development process while 
the human infrastructure – embodied skills and 
knowledge – determines the overall socio-economic 
outcomes and impacts.  For any infrastructural 
portfolio to be sustainable and transformational, it 
needs to be seen within such a holistic framework. 

According to the United Nations Economic 
Commission for Africa (UNECA), the following 
factors are relevant when compiling national 
frameworks for infrastructure investments that can 
promote and catalyse development in Africa:

• High quality, technologically innovative infrastructure 
development for energy, water and sanitation, 
transport and ICT, must be coupled with effective 
management and operations. This requires building 
sound local capacity so as to avoid foreign consulting 
firms occupying these long-term positions of power, 
expertise and jobs. Infrastructure projects funded by 
external debt often lack catalytic consequences such 
as job creation and professional skills development. 

• Smart infrastructures will fail if they are not supported 
by robust, efficient institutions with the requisite 
human skills. There are plenty of examples in Africa 
of massive physical infrastructure projects that did 
not deliver on the desired developmental or industrial 
mandate. This is largely due to a lack of appropriate 
institutions and systems, even when there was 

effective policy alignment. Institutional infrastructure 
includes standardisation, metrology (the science 
of measurement), accreditation, regulatory bodies 
and frameworks, and governance. Environmental 
regulations may be stringent and sufficiently detailed 
but when there are poor institutional processes and 
structures, they cannot be properly enforced. 

• African countries should stop accepting resource-
intensive infrastructures, even when these come as 
part of a direct foreign investment package. This 
holds back the industrialisation process and further 
entrenches the industrial development challenges 
on the continent. Allowing obsolete industrial 
manufacturing technologies that are wasteful, energy 
intensive and environmentally destructive to be 
dumped in African countries creates concentrations 
of polluting industries that colonise the region. 

• Public institutions and science laboratories are 
no longer the only sources of innovation, which is 
dispersed across a wide range of actors, including 
entrepreneurs, various kinds of partnerships, 
universities, NGOs and, increasingly, the new 
commons-based collaborations (e.g. LINUX, 
Mozilla, ‘fab labs’ and ‘maker spaces’). These 
actors are catalysing innovations that attract 
funding from an increasingly diverse financial 
ecosystem. Notably, the creative commons and 
open spaces are the new platforms for nurturing 
ecosystems driven by creative youth networks 
and linking innovators and entrepreneurs.

• The digitisation of the global economy presents 
opportunities and challenges for Africa. Disruptive 
technologies such as blockchain, distributed 
renewable energy systems and modularisation of 
industrial processing technologies present clear 
opportunities for economic gains, greater inclusivity 
and less monopolistic industries and actors. 



Given the serious shortage of investment funds, the design of 
future infrastructures and associated systemic environment 
becomes key. 
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Rethinking design

Poorly designed infrastructures will remain in 
place for decades, creating a ‘lock-in effect’: 

typical lifespans of infrastructure range from 20 
years for roads to anything up to 100 years or more 
for public buildings such as town halls. Thus, the big 
challenge for the design professions is reconciling 
the longevity and adaptability of infrastructures.

There have been numerous regional and national efforts 
to transfer technology to African countries since the 
middle of the 20th century. Most of the technology 
transfer over the past five to six decades has, however, 
been mainly determined either by external push factors 
or misguided ambitions of national governments.

This, coupled to inflexible, long-lived installations, 
has resulted in stranded assets, meaning assets that 
generated lower/ zero/ negative returns on investment 
over time.  The greater the risk  of a given infrastructure 
(e.g. a new coal-fired power station) becoming a 
stranded asset, the higher the lock-in potential of 
that asset, blocking future-oriented change.  

Many African countries will face significant adverse 
impacts from global environmental challenges such 
as climate change. At the same time, most countries 
that are still at an early stage of development have 
the opportunity to build more inclusive, low-carbon 
and resource-efficient infrastructures. By doing so, 
they maximise their leapfrogging opportunity into 
a more sustainable development trajectory. This 
is the essence of the design challenge today.  

Designers will require new tools and methods. 
Life cycle management will be one of these. Life 
cycle management is a mature set of methods 
that is widely used in Organisation for Economic 
Cooperation and Development (OECD) countries 
to restructure and fine-tune industrial processes. 
They enable the quantification of resources used 
by a particular set of ‘in-use’ technologies. 

This, in turn, makes it possible to quantify the costs 
and benefits of alternative technologies to achieve 

better outcomes that use resources more efficiently. 
Life cycle management has therefore become a 
key tool for breaking up the lock-in effect.  

A review of existing evaluation tools shows major 
gaps in the coverage of sustainability principles at 
the upstream pre-implementation design stage of the 
process. Infrastructure design in the African contexts 
tends to face several constraints, including geographical 
constraints, deficient or fragmented planning, 
institutional inefficiencies, regulatory bottlenecks 
and a lack of planning and implementation skills. 

There are a number of key measures that countries 
may consider to address these challenges:

• Strategies for sustainable infrastructure: clearly 
articulate a long-term national vision and targets for 
sustainable infrastructure and embed these in the 
national sustainable development policy and strategy. 

• Integrated infrastructural planning: promote the 
deployment of integrated infrastructure planning in 
urban infrastructure development that goes beyond 
sectoral planning silos.

• Institutional capacity building: build institutional 
capacity by equipping planners and designers with 
adequate tools to develop robust infrastructure plans 
and implement them.  

• Life cycle management skills: reform existing and/ 
or develop new curricula for engineering and 
planning schools in Africa by incorporating life cycle 
management concepts and tools in education and 
training programmes.

• Knowledge management and community 
engagement: promote efficient knowledge and 
experience sharing among sectoral practitioners 
and undertake participatory visioning with local 
communities as part of the early planning stage. 

• Nature-based infrastructure: wherever possible, 
utilise natural systems such as wetlands, forests or 
mangroves that can substitute for conventional man-
made infrastructure, to enhance the overall resilience 
of the infrastructure system.



Conclusion

Over and above the regional and continental projects under PIDA, there are hundreds of 
infrastructural projects that will be developed and implemented by African countries in the 
coming years and decades. These countries could significantly increase the return from 
their infrastructural investments by using tools such as life cycle management as a basis for 
policy and decision-making.

Development financing institutions could also benefit from reduced financial risks and 
liabilities that may be associated with stranded assets that are operating sub-optimally and 
having negative environmental impacts. 

On top of all this, promotion of transformational infrastructure development provides the 
basis for an inclusive development trajectory that creates highly needed jobs and provides 
sustainable livelihoods.    

In short, making informed evidence-based infrastructural investment decisions today will 
have long-lasting impacts across all African sub-regions. 

The long-term sustainability of national economies will depend almost entirely on whether 
or not African governments and businesses adapt to the realities of a resource and carbon-
constrained world. 

Depending on 19th and 20th century technologies to fast-track development in the 21st 
century will result in stranded assets and lock-in, whereas life cycle management tools and 
techniques for planning and developing infrastructural investments will help ensure the 
long-term sustainability of the infrastructure while creating safe returns on the investment.  
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