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Introduc)on
The Africa Infrastructure Country Diagnos5c covers
power, transport, irriga5on, water and sanita5on,
and informa5on and communica5on technology
(ICT)—and to provide an integrated analysis of the
challenges they face. Based on extensive ﬁeldwork
across Africa, the following main ﬁndings emerged:
• Infrastructure has been responsible for more than

half of Africa’s recent improved growth
performance and has the poten5al to contribute
even more in the future.
• Africa’s infrastructure networks increasingly lag

behind those of other developing countries and
are characterized by missing regional links and
stagnant household access.
• Africa’s diﬃcult economic geography presents a

par5cular challenge for the region’s infrastructure
development. Africa’s infrastructure services are
twice as expensive as elsewhere, reﬂec5ng both
diseconomies of scale in produc5on and high
proﬁt margins caused by lack of compe55on.
• Power is by far Africa’s largest infrastructure

challenge, with 30 countries facing regular power
shortages and many paying high premiums for
emergency power.
• The cost of addressing Africa’s infrastructure

needs is around $93 billion a year, about one-third
of which is for maintenance—more than twice the
Commission for Africa’s (2005) es5mate.
• The infrastructure challenge varies greatly by

country type—fragile states face an impossible
burden and resource-rich countries lag despite
their wealth.

government budget being the main driver of
infrastructure investment.
• Even if major poten5al eﬃciency gains are

captured, Africa would s5ll face an infra-structure
funding gap of $31 billion a year, mainly in
power.Africa’s ins5tu5onal, regulatory, and
administra5ve reforms are only halfway along, but
they are already proving their eﬀect on
opera5onal eﬃciency.
Finding 1: Infrastructure Contributed over Half of
Africa’s Improved Growth Performance
Africa’s growth improved markedly in the last decade.
African countries saw their economies grow at a
solid 4 percent a year from 2001 to 2005. Resourcerich countries, which have beneﬁted from rising
commodity prices, demonstrate the highest growth
rates. Growth overall s5ll falls short of the 7 percent
needed to achieve substan5al poverty reduc5on and
attain the Millennium Development Goals (MDGs),
however. Infrastructure, signiﬁcant in Africa’s
economic turnaround, will need to play an even
greater role for the con5nent to reach its
development targets.
Across Africa, infrastructure contributed 99 basis
points to per capita economic growth from 1990 to
2005, compared with 68 basis points for other
structural policies (Calderón 2008). That contribu5on
is almost en5rely attributable to advances in the
penetration of telecommunica5on services. The
deteriora5on in the quan5ty and quality of power
infrastructure over the same period retarded
growth, shaving 11 basis points from per capita
growth for Africa as a whole and as much as 20 basis
points for southern Africa.

• A large share of Africa’s infrastructure is

domes5cally ﬁnanced, with the central
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The growth eﬀects of further improving Africa’s
infrastructure would be even greater. Simula5ons
suggest that if all African countries were to catch up
with Mauri5us (the regional leader in infrastructure)
per capita growth in the region could increase by 2.2
percentage points. Catching up with the Republic of
Korea would increase per capita growth by 2.6
percentage points a year. In Côte d’Ivoire, the
Democra5c Republic of Congo, and Senegal, the
eﬀect would be even larger.
In most African countries, par5cularly the lowerincome countries, infrastructure emerges as a major
constraint on doing business, depressing ﬁrm
produc5vity by about 40 percent (Escribano, Guasch,
and Pena 2008).
For most countries, the nega5ve eﬀect of deﬁcient
infrastructure is at least as large as that of crime, red
tape, corrup5on, and ﬁnancial market constraints.
For one set of countries, power emerges as the most
limi5ng factor by far, cited by more than half the
ﬁrms in more than half the countries as a major
business obstacle. For a second set, ineﬃcient
func5oning of ports and associated customs
clearance is equally signiﬁcant. Deﬁciencies in
transport and in ICTs are less prevalent but
substan5al in some cases.
Infrastructure not only contributes to economic
growth, but it is also an important input to human
development (Fay and others 2005). Infrastructure is
a key ingredient for achieving all the MDGs. Safe and
convenient water supplies save 5me and arrest the
spread of a range of serious diseases—including
diarrhea, a leading cause of infant mortality and
malnutri5on. Electricity powers health and educa5on
services and boosts the produc5vity of small
businesses. Road networks provide links to global
and local markets. ICTs democra5ze access to
informa5on and reduce transport costs by allowing
people to conduct transac5ons remotely.
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other lowand middle-income countries (table O.1).
The diﬀerences are par5cularly large for paved
roads, telephone main lines, and power genera5on.
For all three, Africa has been expanding stocks much
more slowly than other developing regions; so unless
something changes, the gap will con5nue to widen.
To what extent does Africa’s current deﬁcit date to a
low star5ng point for infrastructure stocks? Africa
started out with stocks that were generally not very
diﬀerent from those in South or East Asia in the
1960s for roads, in the 1970s for telephones, and in
the 1980s for power. The comparison with South
Asia, which has similar per capita incomes, is
par5cularly striking. In 1970, Sub-Saharan Africa had
almost three 5mes the genera5ng capacity per
million people as South Asia. In 2000, South Asia had
lel Sub-Saharan Africa far behind—with almost
twice the genera5on capacity per million people.
Also in 1970, Sub-Saharan Africa had twice the mainline telephone density of South Asia, but by 2000,
the two regions were even.
Since 1990, coverage of household services has
barely improved (ﬁgure O.1, panel a). Africa is
unlikely to meet the MDGs for water and sanita5on.
Moreover, on current trends, universal access to
these and other household services is more than 50
years away in most African countries (Banerjee,
Wodon, and others 2008).
Even where infrastructure networks are in place, a
signiﬁcant percentage of households remains
unconnected, sugges5ng that demand-side barriers
exist and that universal access entails more than
physical rollouts of networks. As might be expected,
access to infrastructure in rural areas is only a
frac5on of that in urban areas, even where urban
coverage is already low by interna5onal standards
(Banerjee, Wodon, and others 2008) (ﬁgure O.1,
panel b).

Finding 2: Africa’s Infrastructure Lags Well behind
That of Other Developing Countries

Finding 3: Africa’s Diﬃcult Economic Geography
Presents a Challenge for Infrastructure
Development

On just about every measure of infrastructure
coverage, African countries lag behind their peers in
the developing world (Yepes, Pierce, and Foster
2008). This lag is percep5ble for lowand middleincome countries in Sub-Saharan Africa rela5ve to

Rela5ve to other con5nents, Africa is characterized
by low overall popula5on density (36 people per
square kilometer), low rates of urbaniza5on (35
percent), but rela5vely rapid rates of urban growth
(3.6 percent a year), a rela5vely large number of
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landlocked countries (15), and numerous small
economies. A further complica5on is that the
con5nent experiences par5cularly high hydrological
variability, with huge swings in precipita5on across
areas, seasons, and 5me, which climate change is
likely to exacerbate.
Africa’s atomized na5on-states are reﬂected in the
region’s fragmentary infrastructure networks. SubSaharan Africa comprises 48 na5on-states, many of
which are very small. The bulk of those countries
have popula5ons of fewer than 20 million and
economies smaller than $10 billion. Interna5onal
fron5ers bear limle rela5on either to natural features
(such as river basins) or to ar5ﬁcial features (such as
ci5es and their accessibility to trading channels, such
as ports). Intraregional connec5vity is therefore very
low, whether measured in transcon5nental highway
links, power interconnectors, or ﬁberop5c
backbones. Most con5nuous transport corridors are
concerned with providing access to seaports,
whereas the intraregional road network is
characterized by major discon5nui5es. Few crossborder interconnectors exist to support regional
power exchange, even though many countries are
too small to produce power economically on their
own. Un5l recently, the whole of East Africa lacked
access to a global submarine cable to provide lowcost interna5onal communica5ons and Internet
access. The intraregional ﬁberop5c network is also
incomplete, but growing rapidly. Because of their
geographic isola5on, landlocked countries in
par5cular suﬀer from the lack of regional
connec5vity.
Both the spa5al distribu5on and rapid migra5on of
Africa’s popula5on create major challenges for
reaching universal access. In rural areas, over 20
percent of the popula5on lives in dispersed
semlements where typical popula5on densi5es are
less than 15 people per square kilometer; hence, the
costs of providing infrastructure are compara5vely
high. In urban areas, popula5on growth rates
averaging 3.6 percent a year are leaving
infrastructure service providers severely stretched.
As a result, urban service coverage has actually
declined over the last decade, and lower-cost
alterna5ves are ﬁlling the resul5ng gap (Banerjee,
Wodon, and others 2008; Morella, Foster, and
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Banerjee 2008). In addi5on, popula5on densi5es in
African ci5es are rela5vely low by global standards
and do not beneﬁt from large economies of
agglomera5on in the provision of infrastructure
services. As a result, the costs of providing a basic
infrastructure package can easily be twice as much
as in other developing ci5es (Dorosh and others
2008).
Africa’s water resources are abundant, but because
of an absence of water storage and distribu5on
infrastructure, they are grossly underused.
Therefore, water security—reliable water supplies
and acceptable risks from ﬂoods and other
unpredictable events, including those from climate
change—will require a signiﬁcant expansion of water
storage capacity from the current 200 cubic meters
per capita (Grey and Sadoﬀ 2006). In other parts of
the world, such capacity is in the thousands of cubic
meters. The cost of expanding water storage is
extremely high in rela5on to the size of Africa’s
economies, sugges5ng the phasing of investments,
with ini5al focus on achieving water security for key
growth poles.

Water also needs to be distributed for agricultural
use. In a handful of countries, only 7 million hectares
are equipped for irriga5on. Although the irriga5on66
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equipped area is less than 5 percent of Africa’s
cul5vated area, it produces 20 percent of the value
of agricultural produc5on. An addi5onal 12 million
hectares could be economically viable for irriga5on
as long as costs are contained (You 2008).
Finding 4: Africa’s Infrastructure Services Are
Twice as Expensive as Elsewhere
Not only are Africa’s infrastructure networks
deﬁcient in coverage, but the price of the services
provided is also excep5onally high by global
standards (table O.2). Whether for power, water,
road freight, mobile telephones, or Internet services,
the tariﬀs paid in Africa are several mul5ples of
those paid in other parts of the developing world.
The explana5on for Africa’s higher prices some5mes
lies in genuinely higher costs, and some5mes in high
proﬁts. The policy prescrip5ons for the two cases
are, of course, radically diﬀerent.
Powe r p rov i d e s t h e c l e a re st exa m p l e o f
infrastructure with costs genuinely higher in Africa
than elsewhere. Many smaller countries have
na5onal power systems below the 500-megawam
threshold and therefore olen rely on small diesel
genera5on that can cost up to $0.35 per kilowamhour to run, about twice the costs faced by larger
countries typically with coalor hydropower-based
systems (Eberhard and others 2008).
High road freight tariﬀs in Africa have much more to
do with high proﬁt margins than high costs
(Teravaninthorn and Raballand 2008). The costs for
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Africa’s trucking operators are not much higher than
costs in other parts of the world, even when informal
payments are counted. Proﬁt margins, by contrast,
are excep5onally high, par5cularly in Central and
West Africa, where they reach 60 to 160 percent.
The underlying cause is limited compe55on
combined with a highly regulated market based on
tour de role principles, which allocate freight to
transporters through a centralized queuing method
rather than allowing truckers to enter into bilateral
contracts with customers directly.
The high costs of interna5onal telephony and
Internet services reﬂect a mixture of cost and proﬁt
factors. Countries without access to a submarine
cable must rely on expensive satellite technology for
interna5onal connec5vity and have charges typically
twice those in countries that do enjoy such access.
Even when access to a submarine cable is secured,
countries with a monopoly on this interna5onal
gateway s5ll have tariﬀs substan5ally higher than
those without (Minges and others 2008).
Finding 5: Power Is Africa’s Largest Infrastructure
Challenge by Far
Whether measured in genera5on capacity, electricity
consump5on, or security of supply, Africa’s power
infrastructure delivers only a frac5on of the service
found elsewhere in the developing world (Eberhard
and others 2008). The 48 Sub-Saharan Africa
countries (with 800 million people) generate roughly
the same power as Spain (with 45 million people).
Power consump5on, at 124 kilowam-hours per capita
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annually and falling, is only 10 percent of that found
elsewhere in the developing world, barely enough to
power one 100-wam light bulb per person for 3 hours
a day.
More than 30 African countries experience power
shortages and regular interrup5ons to service (ﬁgure
O.2). The underlying causes vary: failures to bring on
new capacity to keep pace with the demands of
economic growth, droughts that reduced
hydropower in East Africa, oil price hikes that
inhibited aﬀordability of diesel imports for many
West African countries, and conﬂicts that destroyed
power infrastructure in fragile states. Africa’s ﬁrms
report losing 5 percent of their sales because of
frequent power outages—a ﬁgure that rises to 20
percent for informal ﬁrms unable to aﬀord backup
genera5on. Overall, the economic costs of power
outages can easily rise to 1–2 percent of GDP.
A common response to the crisis is to tender shortterm leases for emergency power. At least 750
megawams of emergency genera5on are opera5ng in
Sub-Saharan Africa, which for some countries
cons5tute a large propor5on of their na5onal
installed capacity. However, emergency genera5on is
expensive at costs of $0.20–$0.30 per kilowam-hour,
and for some countries, the price tag can be as high
as 4 percent of GDP. Paying for emergency leases
absorbs signiﬁcant budgetary resources, reducing
the funds for longer-term solu5ons.

VOLUME 9, ISSUE 3 2019
• Complete the intraregional ﬁber-op5c backbone

network and con5nental submarine cable loop.
• Interconnect capitals, ports, border crossings, and

secondary ci5es with a good-quality road network.
• Provide all-season road access to Africa’s high-

value agricultural land.
• More than double Africa’s irrigated area.
• Meet the MDGs for water and sanita5on.
• Raise household electriﬁca5on rates by 10

percentage points.
• Provide global systems mobile voice signal and

public access broadband to 100 percent of the
popula5on.
Implemen5ng such an ambi5ous program to address
Africa’s infrastructure needs would cost around $93
billion a year (about 15 percent of the region’s GDP).
Some two-thirds of this total relates to capital
expenditure, and the remaining one-third to
opera5on and maintenance requirements (table O.3;
Briceño-Garmendia, Smits, and Foster 2008).

Figure O.2 Underlying Causes of Africa’s Power
Supply Crisis
Source: Eberhard and others 2008

Finding 6: Africa’s Infrastructure Spending Needs at
$93 Billion a Year Are More than Double Previous
Es)mates by the Commission for Africa
Mee5ng Africa’s infrastructure needs calls for a very
substan5al program of infrastructure investment and
maintenance:
• Develop an addi5onal 7,000 megawams a year of

new power genera5on capacity (about half
through mul5purpose water storage schemes).
• Enable regional power trade by laying 22,000

megawams of cross-border transmission lines.
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That cost is well over twice the $39 billion of
infrastructure spending es5mated by the
Commission for Africa report in 2005. That ﬁgure
was based on a cross-country econometric study,
rather than the more detailed countrylevel
microeconomic modelling (Estache 2005). A more
recent update of the cross-country model used for
the Commission for Africa report came up with
revised es5mates in the range of $80 billion to $90
billion, much closer to those reported here (Yepes
2007).
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spending needs contain a strong component of
refurbishment and catchup. Thus, even halving
economic growth es5mates for the region would
reduce es5mated power spending needs by only 20
percent. The global recession could also be expected
to aﬀect demand for ICT services, as well as trade
related infrastructure, such as railways and ports.
However, the weight of these infrastructures in the
total spending needs is not much more than 10
percent.

About 40 percent of the total spending needs are
associated with power, reﬂec5ng Africa’s par5cularly
large deﬁcits. About one third of the power
investment needs (some
$9 billion a year) are associated with mul5purpose
water storage for hydropower and water resource
management. Aler power, water supply and
sanita5on and then transport are the most
signiﬁcant items.
Given recent escala5ons in unit costs, these
es5mates are a lower bound. Although the
investment es5mates here are based on the most
accurate unit-cost data available, development
agencies are repor5ng signiﬁcant cost escala5ons on
projects under implementa5on. For road projects,
these escala5ons have averaged 35 percent but in
some cases have been as high as 50–100 percent.
Closer inspec5on reveals that no single factor
explains this escala5on. Domes5c inﬂa5on, 5ght
construc5on industry condi5ons, oil price hikes, and
inadequate compe55on for tenders have all played
their role, with the last factor by far the strongest.
The global ﬁnancial crisis of 2008 can be expected to
reduce demand for some types of infrastructure, but
it would not hugely alter the es5mated spending
needs.
Table O.3 Overall Infrastructure Spending Needs for
Sub-Saharan Africa $ billions annually
Planning and social targets rather than economic
growth drive a large share of the spending needs, for
example, the transport spending needs (which are
largely based on connec5vity objec5ves) and the
water and sanita5on spending needs (which are
based on the MDGs). The spending needs with the
strongest direct link to economic growth are those for
the power sector. However, because of the large
investment backlog in the sector, the es5mated

Finding 7: The Infrastructure Challenge Varies
Greatly by Country Type
The infrastructure challenge diﬀers markedly across
African country groups (Briceño-Garmendia, Smits,
and Foster 2008). Because of the widely varying
circumstances, dis5nguishing among middle-income
countries (like Cape Verde and South Africa),
resource rich countries with economies heavily
reliant on petroleum or mineral revenues (like
Nigeria and Zambia), fragile states emerging from
conﬂict (like Côte d’Ivoire and the Democra5c
Republic of Congo), and the remaining low-income
countries that are neither fragile nor resource rich
(like Senegal and Uganda) is helpful.
By far the most daun5ng infrastructure challenges
are those facing the fragile states (ﬁgure O.3). The
recent conﬂicts aﬀec5ng these countries usually
resulted in the destruc5on or dilapida5on of their
(already modest) na5onal infrastructure plasorms. In
the Democra5c Republic of Congo, about 50 percent
of infrastructure assets need rehabilita5on. The
69
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fragile states’ infrastructure spending needs are
especially large, par5cularly when measured against
the size of their economies. Such countries would,
on average, need to devote 37 percent of their GDPs
to infrastructure spending to build a solid
infrastructure plasorm.
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Finding 8: A Large Share of Africa’s Infrastructure Is
Domes)cally Financed
Exis5ng spending on infrastructure in Africa is higher
than previously thought, amoun5ng to $45 billion a
year when budget and oﬀ-budget spending
(including state-owned enterprises and extra-

With their diﬃcult environments, they amract
rela5vely limle external ﬁnancing, capturing only 10
percent of overseas development assistance and 6
percent of private capital ﬂows allocated to
infrastructure. In addi5on to their huge ﬁnancing
burden, the fragile states do not use their current
resource envelope well; they underspend on
maintenance and have ineﬃcient service providers.
Figure O.3 Burden of Infrastructure Spending Needs
Non-fragile low-income countries need to allocate,
on average, about 23 percent of their GDPs to build
and sustain a basic infrastructure plasorm, a level
diﬃcult to envisage in prac5ce. Therefore, these
countries will have to make diﬃcult choices about
the priori5za5on of their infrastructure investments,
and most of them have a long way to go in improving
the eﬃciency of opera5ng exis5ng infrastructure.
The resource-rich countries are, in principle, much
bemer placed to meet their infrastructure spending
needs, though in prac5ce they have not tended to do
so. Resource-rich countries could meet their
infrastructure spending needs for a more
manageable price tag of about 12 percent of GDP.
Moreover, the large royalty payments they received
during the recent commodity boom provide a ready
source of ﬁnance. Yet resource rich-countries
actually lag non-fragile low-income countries in their
i n f ra st r u c t u re sto c ks a n d s p e n d l e s s o n
infrastructure. They have been devo5ng their added
wealth not to infrastructure development but to
paying oﬀ debts. The governance challenges in a
resource-rich environment may thus prevent the
transforma5on of wealth into infrastructure.
Mee5ng the infrastructure needs of the middleincome countries looks to be much more
manageable. These countries should be able to meet
their infrastructure spending needs with 10 percent
of GDP. They are also much stronger in asset
maintenance and ins5tu5onal eﬃciency. Their more
urban popula5ons also facilitate network rollout.

budgetary funds) and external ﬁnanciers are taken
into account. The lamer include the private sector,
oﬃcial development assistance, and ﬁnanciers that
do not belong to the Organisa5on for Economic Coopera5on and Development (OECD). As much as two
thirds of this overall spending is domes5cally
sourced: $30 billion of annual spending is ﬁnanced
by the African taxpayer and infrastructure user, and a
further $15 billion is from external sources (table O.
4).
The public sector remains the dominant source of
ﬁnance for water, energy, and transport in all but the
fragile states. Public investment is largely tax
ﬁnanced and executed through central government
budgets, whereas the opera5ng and maintenance
expenditure is largely ﬁnanced from user charges
and executed through state owned enterprises.
Current levels of public ﬁnance are substan5ally
higher rela5ve to GDP in the low-income states,
typically absorbing 5–6 percent of total GDP (ﬁgure
O.4). In absoute terms, however, spending remains
very low, no more than $20–$30 per capita a year
(Briceño-Garmendia, Smits, and Foster 2008).
Looking only at investment, one ﬁnds that oﬃcial
development assistance, private par5cipa5on in
70
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infrastructure, and non-OECD ﬁnanciers together
exceed domes5cally ﬁnanced public investment
(Briceño-Garmendia, Smits, and Foster 2008). The
private sector is by far the largest source, on a par
with domes5c public investment. Much smaller, but
s5ll signiﬁcant, capital ﬂows are provided by oﬃcial
development assistance and, to a lesser extent, non
OECD ﬁnanciers, such as China, India, and the Arab
states. The focus diﬀers markedly in each case.
Oﬃcial development assistance makes an important
contribu5on to water and transport, par5cularly in
fragile states. Non-OECD ﬁnance is signiﬁcant in
energy and rail, especially in resource-rich countries.
Private par5cipa5on in infrastructure is heavily
concentrated in ICT.
Finding 9: After Poten)al Efficiency Gains, Africa’s
Infrastructure Funding Gap Is $31 Billion a Year,
Mostly in the PowerSector
Addressing a wide range of ineﬃciencies could make
the exis5ng resource envelope go much further—to
the tune of $17 billion a year. This is Africa’s major
infrastructure eﬃciency gap (Briceño-Garmendia,
Smits, and Foster 2008).
Figure O.4 Infrastructure Public Spending as a
Percentage of GDP
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2008). This “excess expenditure” amounts to $3.3
billion a year overall. The largest share of this excess
expenditure relates to public spending on ICT
infrastructure that the private sector could pro-vide,
par5cularly in middle-income countries.
Although some of this “overspending” may be
jus5ﬁed by phasing or sequencing, at least part of
these resources could possibly be reallocated to
underfunded sectors. A need exists to monitor
infrastructure expenditure more closely against
iden5ﬁed needs and priori5es and considering
expected economic returns.
Second, African countries are typically execu5ng only
about two-thirds of the budget allocated to public
investment in infrastructure (Briceño-Garmendia,
Smits, and Foster 2008). Put diﬀerently, public
investment could in theory increase by 30 percent
without any increase in spending, simply by
addressing the ins5tu5onal bomlenecks that inhibit
capital budget execu5on. Changes include bemer
planning of investment projects, earlier comple5on
of feasibility studies, more eﬃcient procurement
processes, and a move to medium-term mul5year
budge5ng. Increasing capital budget execu5on to
100 percent could capture an addi5onal $1.9 billion
a year in public investment.
Third, on average, about 30 percent of the
infrastructure assets of a typical African country
need rehabilita5on (ﬁgure O.5). This share is even
higher for rural infrastructure and for countries
aﬀected by violent conﬂict. The rehabilita5on
backlog reﬂects a legacy of underfunding
maintenance, a major waste given that the cost of
rehabilita5ng infrastructure is several 5mes higher
than the cumula5ve provides a savings of $4 to the
economy. So some realloca5on of resources from
investment to maintenance may be warranted,
par5cularly in low-income countries with very low
maintenance spending. For roads, an es5mated $1.9
billion of capital spending on rehabilita5on could
have been avoided with sound preven5ve
maintenance.

First, some countries are alloca5ng more resources
to some areas of infrastructure than would appear to
be warranted (BriceñoGarmendia, Smits, and Foster

Fourth, Africa’s power and water u5li5es present
very high ineﬃciency in distribu5on losses,
undercollec5on of revenues, and over-staﬃng (ﬁgure
O.6). U5li5es typically collect only 70–90 percent of
billed revenues, and distribu5on losses can easily be
twice the technical best prac5ce. According to
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Table O.4 Infrastructure Spending on Addressing Sub-Saharan Africa’s Infrastructure Needs
$ billions annually

household surveys, about 40 percent of those
connected to u5lity services do not appear to be
paying for them, a share that rises to 65 percent for
a signiﬁcant minority of countries. Undercollec5on is
also a problem for some of Africa’s road funds
(Gwilliam and others 2008). State-owned
telecommunica5on incumbents employ roughly six
5mes the number of employees per connec5on than
do privately operated enterprises in developing
countries. For ICT, countries retaining state-owned
incumbents are olen incurring signiﬁcant losses
from overstaﬃng that average 0.2 percent of GDP.
Similarly, though to a lesser extent, overemployment
in power and water u5li5es ranges from 20 percent
to 80 percent over benchmarks in other developing
areas. Overall, the revenues lost through these
ineﬃciencies can easily exceed the current turnover
of the u5li5es by several mul5ples. For power, these
losses are also material at the na5onal level,
absorbing percent of GDP on the Sub-Saharan
African average, or $3.4 billion annually (BriceñoGarmendia, Smits, and Foster 2008). For water, the
absolute value of the ineﬃciencies is smaller, with
the average amount accoun5ng for 0.2 percent of
GDP, or $1 billion a year.
Filh, underpricing of infrastructure services is
substan5al. Although African infrastructure charges
are high by interna5onal standards, so are the
infrastructure costs. Even rela5vely high tariﬀs can
fail to cover more than the opera5ng costs. The
revenues uncollected because of underpricing of
power and water amount to

as much as $4 billion a year on aggregate, an implicit
subsidy for infrastructure consumers, and that is
without taking into account sizable subsidies to large
industrial customers that cannot be so readily
quan5ﬁed (Briceño-Garmendia, Smits, and Foster
2008). Because of the very regressive access to
infrastructure services in Africa, about 90 percent of
those who have access to piped water or electricity
services belong to the richest 60 percent of the
popula5on (see ﬁgure O.9, panel a; Banerjee,

Wodon, and others 2008). Thus, bemer-oﬀ
households largely capture any subsidy to residen5al
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services. In fact, targe5ng is so deﬁcient that a
completely random process for alloca5ng subsidies
across the popula5on would perform three 5mes
bemer at reaching the poor.
The overall funding shorsall for mee5ng Africa’s
infrastructure needs is given by the diﬀerence
between es5mated infrastructure spending needs
and a poten5al resources envelope that includes
exis5ng spending and the poten5al eﬃciency gains.
Even if all these eﬃciency gains could be fully
realized, a funding gap of about $31 billion a year
would remain (table O.5). This gap can be addressed
only by raising addi5onal ﬁnance or alterna5vely by
adop5ng lower-cost technologies or less ambi5ous
targets for infrastructure development.
Looking across sectors, about 60 percent of the
funding gap relates to power (ﬁgure O.7, panel a).
The remainder relates to water and irriga5on. There
is no signiﬁcant funding gap for ICT or transport.
Looking across countries, the dollar amount of the
funding gap split evenly across income groups.
Although the largest ﬁnancing gaps relate to capital
investment, shorsalls in funding for opera5on and
maintenance are substan5al, par5cularly in fragile
states. If the infrastructure-ﬁnancing gap is
expressed as a percentage of GDP, the level of
diﬃculty involved in closing the gap becomes
immediately apparent. The burden associated with
the infrastructure-ﬁnancing gap is insurmountable
for fragile states. They would need to spend an
addi5onal 25 percent of GDP on infrastructure to
eliminate their infrastructure deﬁcits. Rela5ve to the
size of economies, by far the largest ﬁnancing gaps
are in the energy, transport, and water sectors of
fragile states (ﬁgure O.7, panel b).
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As shown, the size of the funding gap for low-income
countries in par5cular is probably more than they
could conceivably raise through available funding
channels. For this par5cularly challenging group of
countries, addi5onal measures may need to be
taken.
One op5on is to extend the 5me horizon for the
proposed investment program. Simula5ons suggest
that low-income countries could achieve the
proposed investment targets within a period of 20
years without increasing exis5ng spending
envelopes, as long as they
fully exploit eﬃciency gains. One cannot say the
same of fragile states, however. They would s5ll
require a substan5al increase in spending to meet
the investment targets in any reasonable 5me frame,
even when ineﬃciencies are fully captured.
Another possibility is to adopt lower-cost
technologies to trim investment needs. Savings of
approximately one-third of spending requirements in
transport and in water and sanita5on are achievable
in this way, by adop5ng lower-cost road designs or
lower-end solu5ons for water and sanita5on (such as
stand posts and improved latrines). Countries face a
stark trade-oﬀ between the level of service provided
and the speed with which they can serve their en5re
popula5on.
Finding 10: Africa’s Ins)tu)onal, Regulatory, and
Administra)ve Reform Process Is Only Halfway
Along
During the last decade, African states have made
concerted eﬀorts toward ins5tu5onal reform in
infrastructure. One could probably fairly say that the
ins5tu5onal reform process is halfway along
(Vagliasindi and Nellis 2009). They have made
progress, but few countries have a modern
ins5tu5onal framework for these sectors. Overall,
the greatest progress has been in
telecommunica5ons, whereas transport lags furthest
behind (ﬁgure O.8). The focus also varies. In
telecommunica5ons, the emphasis has been on
implemen5ng sector reform, and in water on
improving the governance of state-owned
enterprises.
Private par5cipa5on has varied enormously
(Vagliasindi and Nellis 2009). Since the mid1990s,
many African countries have experimented with
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vario us fo rm s o f private par5c ipa5on in
infrastructure, with very heterogeneous results
(table O.6).
The private sector has proved willing to invest only in
mobile telephones, power plants, and container
terminals. The number of mobile subscribers and the
share of the popula5on receiving mobile signals
increased by a factor of 10 in ﬁve years, the result of
compe55on among private operators. Private
investors have also provided signiﬁcant ﬁnance for
thermal power genera5on (3,000 megawams) and for
container terminals at ports, even if the volumes fall
substan5ally short of requirements. Toll-road
concessions are conﬁned to South Africa; traﬃc
volumes elsewhere are not enough to make such
endeavors ﬁnancially self-sustaining.
In power, water, and railways, the private sector has
delivered improvements in opera5onal performance
but no new ﬁnance. The numerous concessions (and
related contractual forms) covering railways, power,
and water distribu5on have not delivered signiﬁcant
investment. Because of a combina5on of low tariﬀs
and low volumes, none of these businesses delivers
cash ﬂows high enough to ﬁnance investment.
However, these arrangements have olen (though
not always) been good for opera5onal performance,
even if characterized by renego5a5on and
premature cancella5on. A growing area of
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experimenta5on is the mul5year performance-based
road maintenance contract with the private sector,
which shows promise in safeguarding maintenance
ac5vi5es and keeping costs down.
Some progress has occurred with governance reform
of state-owned enterprises, where incen5ve-based
performance contracts and external audi5ng seem
to be paying oﬀ. Corporate governance reforms,
including the establishment of a somewhat
independent board of directors, are becoming more
prevalent across sectors, even if few enterprises
have full corpora5za5on that includes limited
liability, rate of return, and dividend policies.
Performance contracts with incen5ves and
independent external audits have become dominant
features of the reform process for governance of
state-owned enterprises, for both electricity and
w a t e r. W h e n c o m b i n e d w i t h m a n a g e r i a l
performance incen5ves, these measures seem to be
having a material eﬀect on performance. The
introduc5on of independent audits has also
increased eﬃciency, for both electric and water
u5li5es.
Evidence on the links between introducing an
independent regulator and improving resul5ng from
excessive discre5on and overly and the gap between
law (or rule) and prac5ce has been wide.
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For water, where the vast majority of service
providers are state-owned enterprises, no evidence
exists of any beneﬁt from regula5on. For power and
telecommunica5ons, some eﬀect is discernible, but
it is far from unambiguous. Weak regulatory
autonomy and capacity constraints undermine the
credibility of independent regulators. Most African
regulatory agencies are embryonic, lacking funding
and in many cases qualiﬁed personnel.
Key Recommenda)ons
Based on these ﬁndings, one can make the following
10 key recommenda5ons:
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• Addressing Africa’s infrastructure eﬃciency gap is a

pressing policy priority with poten5al dividends of
$17 billion a year.
• One of the most ﬂagrant ineﬃciencies is the failure

to maintain infrastructure assets maintenance
needs to be understood as an investment in asset
preserva5on.
• Ins5tu5onal reform remains essen5al for tackling

utilities’ operational inefficiencies, both through
private par5cipa5on and through governance
reforms for state owned enterprises.
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• Ins5tu5onal reform should also go beyond u5li5es

to strengthen the planning func5ons of the line
ministries and address serious deﬁciencies in the
budgetary process.
• Reforms are needed to get full value from exis5ng

infrastructure, where widespread administra5ve
and regulatory bomlenecks prevent facili5es from
being fully used.
• Regional integra5on can contribute signiﬁcantly to

reducing infrastructure costs, by allowing
countries to capture scale economies and manage
regional public goods eﬀec5vely.
• Development of infrastructure networks needs to

be strategically informed by the spa5al
distribu5on of economic ac5vi5es and by
economies of agglomera5on.
• Infrastructure’s social policy needs to be

rethought, placing more emphasis on recovering
costs from those who can aﬀord it and on recas5ng
subsidies to accelerate access.
• Achieving universal access will call for greater

amen5on to removing barriers that prevent the
uptake of services and oﬀering prac5cal and
amrac5ve second-best solu5ons.
• Closing Africa’s infrastructure ﬁnancing gap is

cri5cal to the region’s prosperity, and the global
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ﬁnancial crisis has only made infrastructure more
relevant.

Recommenda)on 1: Address Africa’s
Infrastructure Eﬃciency Gap as a Pressing
Policy Priority
The ﬁndings presented underscore the magnitude of
ineﬃciency with which Africa spends its current
infrastructure resources. Of Africa’s overall
infrastructure spending needs of about
$93 billion a year, as much as $17 billion could be
met simply by using exis5ng resources more
eﬀec5vely.
Reaping this eﬃciency dividend has to be a major
policy priority for the region, and eﬀorts to scale up
infrastructure ﬁnance need to be made in the
context of genuine commitments to address
eﬃciency. Pouring addi5onal funding into sectors
characterized by high levels of ineﬃciency makes
limle sense. However, postponing increases in
ﬁnance un5l eﬃciency improves is not a valid op5on:
the cost to economic growth and human
development is simply too high. Rather,
development partner eﬀorts to secure addi5onal
resources for infrastructure ﬁnance must be
matched by government eﬀorts to improve their
eﬃciency in using such resources. Parallel progress is
needed on both fronts.
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Moreover, investment ﬁnance is needed in some
cases to allow ineﬃciencies to be captured (for
example, where roads must be rehabilitated before
they return to a “maintainable” condi5on or when
meters must be installed to improve revenue
collec5on). These kinds of eﬃciency related
investments deserve to be priori5zed because of the
high returns they typically bring. The current global
ﬁnancial crisis only strengthens the mo5va5on for
addressing infrastructure ineﬃciencies. As African
countries begin to feel the pinch of the global
ﬁnancial crisis, and as other sources of funding begin
to dry up, measures to improve the eﬃciency of
using exis5ng resources become par5cularly
amrac5ve. Such measures provide an addi5onal
internal source of ﬁnance at a rela5vely low
monetary cost. Of course, in some cases, signiﬁcant
investments may be needed before eﬃciency gains
can be captured (for example, reducing distribu5on
losses in power or water). In other cases, the
economic context of the crisis may simply increase
the poli5cal cost of taking such measures, such as
raising cost recovery or laying oﬀ excess employees.
Poten5al eﬃciency gains take a wide variety of
forms, which are developed in the recommenda5ons
that follow. Brieﬂy, they include the following areas:
• Safeguarding maintenance expenditure to avoid

was5ng resources on the repeated rehabilita5on
of exis5ng assets, which could save $2.6 billion a
year in avoidable capital expenditure for the roads
sector alone
• Reforming ins5tu5ons to improve the opera5onal

performance of u5li5es and other service
providers that are currently was5ng
• $6 billion a year on ineﬃciencies such as

overstaﬃng, under collec5on of revenues, and
distribu5on losses
• Addressing deﬁciencies in the public expenditure

framework, where $3.3 billion a year
• of infrastructure resources appear to be poorly

allocated across sectors and low budget execu5on
prevents $1.8 billion a year of public investment
funds from being spent
• Modernizing administra5ve and regulatory

frameworks to reduce bomlenecks that prevent
services from being provided eﬀec5vely across

VOLUME 9, ISSUE 3 2019
exis5ng infrastructure networks and impose
substan5al costs on infrastructure users
• Reaping the economies of scale and coordina5on

beneﬁts associated with regional integra5on,
which in the case of power alone can be as high as
$2 billion a year
• Securing the highest returns from new

infrastructure investments by using them to
secure economies of agglomera5on and to
facilitate the development of produc5ve ac5vi5es
along key economic corridors
• Rethinking infrastructure social policy to place

more emphasis on cost recovery from those who
can aﬀord to pay, and redirec5ng the current $4
billion a year of subsidies to accelerate access
among lower income groups
• Reducing the costs of mee5ng key infrastructure

targets by adop5ng lower-cost technologies that
provide reasonable levels of service at a price that
is aﬀordable to both consumers and the
government.

Recommenda)on 2: Make Greater Eﬀorts to
Safeguard Maintenance Spending
The tradi5onal neglect of maintenance expenditure
needs to be reversed by rethinking maintenance as
asset preserva5on. One-third of Africa’s infrastructure
assets need rehabilita5on, indica5ng that historic
neglect of maintenance is endemic. For fragile states
and for rural infrastructure, the share of assets
needing rehabilita5on is much higher. The shorsall in
road maintenance spending is cos5ng Africa $1.9
billion a year in avoidable capital expenditures. In
fact, spending $1 on maintenance can provide a
savings of approximately $4 to the economy.
Thus, Africa’s infrastructure ﬁnancing gap is not only
about raising investment capital; a substan5al part of
it relates to maintenance. Yet maintenance oﬀers one
of the highest returns to infrastructure spending, so
it may be more helpful to think of maintenance as a
kind of investment in asset preserva5on.
The road sector shows that maintenance can be
improved through suitable ins5tu5onal reforms.
Since the mid-1990s, the majority of African
countries have established road funds as a means of
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Donors have tradi5onally eschewed funding
maintenance, arguing it is more sustainable for
funding directly from country budgets. The argument
is a good one. However, the willingness of donors to
fund asset
rehabilita5on can create perverse
incen5ves for countries to neglect maintenance,
because governments face a choice between raising
taxes today to ﬁnance maintenance or simply wai5ng
a few years to obtain subsidized donor capital for
reconstruc5on. In low-income, low-capacity
environments where maintenance is unlikely to be
forthcoming, donors may be well advised to take this
choice explicitly into account in project design,
rather than simply assume that maintenance will
happen. One way of doing so is to choose more
capital-intensive, lowmaintenance technologies.
Even if they represent a higher investment cost in
the short run, overall life-cycle costs may be lower if
reconstruc5on can be avoided or postponed. As
donors move toward sectorwide budget support,
they will have a greater opportunity to ensure that
maintenance spending is adequately supported in
the budget envelope. In any case, as a general
principle, the establishment of a sound framework
for ﬁnancing maintenance should be a prerequisite
for the funding of major capital programs.

Recommenda)on 3: Tackle Ineﬃciency
through Ins5tu5onal Reform

channeling road user charges to network
maintenance. Countries with road funds do
signiﬁcantly bemer at raising adequate maintenance
funds as long as the fuel levies paid into these funds
are set high enough to provide material ﬁnancing.
Moreover, countries with both road funds and road
agencies do signiﬁcantly bemer in safeguarding the
quality of their road networks. The use of mul5year
performance-based contracts for roads has further
contributed to the eﬃcacy and eﬃciency of road
maintenance. These ﬁndings illustrate that a
combina5on of funding mechanisms, ins5tu5onal
capacity, and contractual incen5ves is needed to
overcome the maintenance challenge.

Since the mid-1990s, the ins5tu5onal agenda has
broadened and deepened (Vagliasindi and Nellis
2009). In the 1990s, the emphasis of ins5tu5onal
reform was on sector restructuring and private
participation, transplanting to Africa experiences
from other parts of the developing world. This
approach yielded drama5c results in
telecommunica5ons, but elsewhere the beneﬁts
were more limited and the experiences more
problema5c. Even so, private ﬁnance to African
infrastructure came from nowhere to provide a ﬂow
of funds comparable in scale to overseas
development assistance.
A more nuanced, less dogma5c perspec5ve on the
private sector has emerged. This perspec5ve values
private ﬁnancing in mobile telephony, power
genera5on, and ports, while recognizing its limits in
roads, rail, power, and water (see table O.6). Even for
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infrastructure where the proven appe5te for private
ﬁnance is very limited, the poten5al contribu5on of
the private sector to tackling costly management
inefficiencies (undercollected utility revenues, low
labor produc5vity, or neglected road maintenance)
remains valuable. Indeed, the eﬃciency gains from
such performance improvements are themselves a
significant source of sector ﬁnance. Moreover, the
concept of private par5cipa5on has undergone
signiﬁcant expansion. More emphasis has fallen on
the local (not interna5onal) private sector and on
hybrid models that experiment with diﬀerent ways of
alloca5ng responsibili5es between public and private
partners.
Another important way in which the ins5tu5onal
reform agenda has broadened is the greater focus on
the quality of governance for enterprises that remain
state owned (Vagliasindi and Nellis 2009). The
recogni5on that the private sector will never be a
ubiquitous service provider has come with the
realiza5on that state-owned enterprises are here to
stay. Therefore, it is necessary to recommit to the
diﬃcult process of reforming state-owned
enterprises.
Renewed eﬀorts on state-owned enterprise reform
should favor governance over technical ﬁxes.
Fortunately, bemer governance of state owned
enterprises can improve performance. Past eﬀorts at
improving u5lity management focused too heavily
on technical issues at the expense of corporate
governance and accountability. Future state-owned
enterprise reforms seem jus5ﬁed as long as they
focus on deeper institutional issues. Key measures
include greater decision-making autonomy for the
board of directors, more objec5ve selec5on criteria
for senior managers, rigorous disclosure of conﬂicts
of interest, and more transparent, merit-based
recruitment processes.
Parallel eﬀorts can strengthen ﬁnancial and
opera5onal monitoring of state-owned enterprises
by their supervisory agencies, whether line
ministries or ministries of ﬁnance. Transparency and
accountability of state owned enterprises depend
on solid systems of ﬁnancial management,
procurement, and management informa5on. Today,
basic operational and financial data on ﬁrm
performance are not produced, reported, or acted
on. Without informa5on or, perhaps worse, without
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ac5on on what informa5on is produced, bemer
outcomes cannot be expected. Key measures include
audi5ng and publishing ﬁnancial accounts and using
comprehensive cost-based accoun5ng systems that
allow the func5onal unbundling of costs and a
clearer sense of cost centers. Aler this founda5on is
in place, contrac5ng mechanisms can improve
performance—within the public sector or with the
private sector.
Public sector performance contracts need strong
performance incen5ves. Ini5al amempts to improve
A f r i ca n state - o w n e d e nte r p r i s e s t h ro u g h
performance contracts with their line ministry or
other supervisory agency were minimally eﬀec5ve.
Recent efforts in water (Uganda), however, have had
a much more posi5ve eﬀect. The key feature of these
contracts is to incorporate incen5ves for good
managerial (and staﬀ) performance and, more rarely,
sanc5ons for failure to reach targets.
Crea5ng eﬀec5ve performance incen5ves in the
public sector can be challenging, making
management contracts with the private sector a
relevant op5on. Either expatriate or local
management teams can be contracted with, each of
which oﬀers advantages. Clarity about what a
contract can and cannot achieve, par5cularly given
its short 5me horizons, is essen5al. At best, a
management contract can improve performance in a
handful of rela5vely manageable aspects of
eﬃciency, such as revenue collec5on and labor
produc5vity. It cannot solve deﬁciencies in the
broader ins5tu5onal framework; ideally, these
should be addressed beforehand. Nor can a
management contract raise investment ﬁnance or
deliver major eﬀects on service quality that require
substan5al investments or lengthy gesta5ons.
In principle, regulation can do much; but in prac5ce,
regula5on has proved diﬃcult. Regulators have been
set up across Africa, precisely to insulate u5li5es from
poli5cal interference while closely monitoring
enterprises. Improving regulatory performance is a
long-term process to be pursued where private
par5cipa5on and competitive pressures are
signiﬁcant. The challenge of establishing new public
ins5tu5ons in developing countries is olen
underes5mated. Independent regulation requires a
strong political commitment and competent
ins5tu5ons and people. Where some or all are lacking,
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considering complementary or transitional options
that reduce discre5on in regulatory decision making
through more explicit rules and procedures or by
outsourcing regulatory func5ons to advisory
regulators and expert panels may be wise (Eberhard
2007).

Recommenda)on 4: Include Line Ministries
and Budgetary Processes on the Ins5tu5onal
Reform Agenda
Much of the emphasis of recent reforms has been on
restructuring the service provider or utility, bringing in
private management, applying regulatory oversight,
and so on. Little attention has been given to
institutional strengthening of the sector line
ministries. These line ministries have responsibili5es,
which, if not adequately discharged, can jeopardize
the func5oning of the sector. They take the lead in
sector planning, participate in the formulation of the
public budgets, and execute investments. However,
deficiencies exist in all those areas. Unless they are
tackled head on, the eﬀect of reforms on service
providers will remain limited.
Stronger sector planning is needed in infrastructure
line ministries to ensure that the construc5on of
cri5cal new assets begins early enough to come on
stream when needed. Too olen overlooked or
debilitated during the course of sector restructuring
efforts, planning is a cri5cal sector func5on. It is
essen5al to restore this vital planning capability in
the line ministries and to develop sound technical
methodologies for iden5fying and selec5ng
infrastructure projects. More rigorous project
screening can ensure that infrastructure investments
are selected according to their expected returns and
are appropriately sequenced and synchronized with
one another and with broader development plans
to maximize synergies and avoid costly bomlenecks.
A clear example is power genera5on. Tradi5onally,
planning and procurement of new power
infrastructure were the province of the state-owned
u5lity. With power sector reforms and independent
power producers, those func5ons were olen moved
to the ministry of energy or electricity. The transfer of
skills was not always simultaneous, however, so plans
were not adequately informed by the complexi5es on
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the ground. In many cases, planning has collapsed.
New plants are rarely 5mely, thereby opening power
gaps that prompt recourse to temporary power and
discourage investors. When procurement is (ﬁnally)
undertaken, the authori5es may not take the trouble
to conduct interna5onal compe55ve bidding. This
outcome is unfortunate because a rigorous bidding
process lends credibility and transparency to
procurement and results in more compe55vely
priced power.
Because domes5c public spending ﬁnances the bulk
of Africa’s infrastructure investments, development
partners need a broader view of the quality of public
spending. Across the infrastructure sectors, most
investments are by line ministries through the
budgetary process. Shortcomings in the way the rest
of the sector budget is allocated and spent may
oﬀset development ﬁnance that focuses too narrowly
on speciﬁc project interven5ons. So donor resources
are best-channeled programma5cally as budgetary
support or through sectorwide projects, and
development partners need to take a broader
interest in the overall quality of public spending.
Thus, infrastructure interven5ons must be grounded
in a broader understanding of the public expenditure
framework in each sector.
Ad hoc poli5cal priori5es with limle or no economic
screening too olen characterize the budgetary
process. The annual budget cycle prevents adequate
follow-through on the funding of mul5year
infrastructure projects. When it comes to
implementa5on, many countries have significant
problems with budgetar y execu5on, with
procurement bomlenecks preven5ng the full budget
alloca5ons from materializing in actual spending.
Key aspects of the public expenditure framework
need to be addressed. The budge5ng process needs to
move to a medium-term framework and link sector
objectives and resource allocations, underpinned by
clear sector plans that go down to speciﬁc ac5vi5es
and their associated costs. The careful incorporation
of maintenance in medium-term sector-planning
tools can prevent the growing need for asset
rehabilita5on. Project appraisal should underpin the
budgetary process for public investment to ensure
that all investments under poli5cal considera5on
pass at least a minimum threshold of economic
viability. Administra5ve processes that delay the
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release of budgeted funds must be overhauled, and
procedures for procurement, disbursement, financial
management, and accountability must be
modernized and streamlined.
Water provides interesting examples of how
bottlenecks in the budgetary process can prevent
the use of available resources. In West Africa, the
binding constraint is not the availability of budgetary
resources in many instances but the capacity to
disburse them in a 5mely fashion (Prevost 2009). In
Tanzania, steep increases in budget alloca5ons to the
sector followed water’s iden5ﬁca5on as a priority in
the country’s poverty reduc5on strategy, but
disbursements increased at a much slower pace,
thus impeding any immediately discernible eﬀect on
access (Van den Berg 2009).
Parallel improvements are also needed in the way
donor ﬁnance is channeled. Given the relevance of
external funds, a solid public expenditure
management system for African countries requires
that donors improve the predictability of their
support and streamline and harmonize their
procedures. In that sense, a focus on mul5donor
ini5a5ves that pool funds to provide general
budgetary support for a sectorwide program of
interven5ons is preferable.

Recommenda)on 5: Use Administra5ve and
Regulatory Reforms to Get Full Value from
Exis5ng Infrastructure
Africa is failing to get the full development poten5al
even from its exis5ng infrastructure networks.
Administra5ve and regulatory failures create
bomlenecks and prevent infrastructure assets from
delivering the services they are supposed to. These
problems are par5cularly evident in transport, where
high-impact reforms are urgently needed.
Liberalizing the trucking industry can reduce the
exorbitant road freight costs in Central and West
Africa. The regula5on and market structures of the
road freight industry, not the quality of road
infrastructure, are the binding constraints on
interna5onal corridors (Teravaninthorn and Raballand
2008). Road freight tariﬀs, which can reach $0.08–
$0.13 per ton-kilometer in Central and West Africa,
reﬂect the high proﬁt margins of trucking services
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(60–160 percent). The tour de role regulatory
framework, based on market sharing and centralized
alloca5ons of freight, limits vehicle mileage and
undermines incen5ves to improve ﬂeet quality. The
alterna5ve is to combine free entry to the market and
market pricing with regulatory enforcement of rules
for quality and opera5ng behavior. Already prac5ced
in southern Africa, these reforms can reduce road
freight tariﬀs to $0.05 per ton-kilometer. Without
such reforms, further investments in upgrading road
network quality will simply lead to higher proﬁt margins
for the trucking industry without lowering transport
costs for consumers.
One-stop border posts are essen5al to avoid
extensive delays in transit traﬃc along interna5onal
road corridors. Road condi5ons along Africa’s major
interna5onal corridors are good, with trucks reaching
speeds of 50–60 kilometers an hour, but long delays
at borders slow eﬀec5ve veloci5es to limle more than
10 kilometers an hour. A journey of 2,500 kilometers
from Lusaka, Zambia, to the port of Durban in South
Africa takes on average eight days— four days of
travel 5me and four days spent at border crossings.
Compare that total with land border-crossing 5mes
of no more than half an hour for industrialized
countries. The cost of delays for an eight-axle
interlink truck has been es5mated at about $300 a
day. The investments to develop one-stop border
facili5es and to modernize customs procedures are
rela5vely modest and would pay back in barely a year.
Without such reforms, further investments in the
road network will have limle eﬀect on overall transit
5mes.
More reliable interconnec5on services can avoid
even longer delays on interna5onal rail corridors.
Locomo5ves from one country are generally not
allowed to travel on another country’s network,
mainly because of the inability to provide
breakdown assistance to foreign operators. As a
result, rail freight crossing borders must wait to be
picked up by a diﬀerent locomo5ve. These delays can
be extensive. A journey of 3,000 kilometers from
Kolwezi on the Democra5c Republic of Congo border
to the port of Durban in South Africa takes 38 days—
including 9 days of travel 5me and 29 days associated
primarily with loading and interchange of freight.
This delay partly reﬂects the lack of reliable, wellmaintained locomo5ves, but it also reﬂects the
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absence of clear contractual incen5ves to service
traﬃc from a neighboring country’s network.
Reducing such delays would require total rethinking
of contractual rela5onships and access rights linking
the railways along the corridor. It would also likely
require a regional clearinghouse to ensure
transparency and fairness in reciprocal track access
rights.
Slow movement of containers and cargo through
Africa’s ports imposes very high economic costs.
Many ﬁrms cite bomlenecks at ports as their most
pressing infrastructure constraint in countries as
diverse as Burkina Faso, Cameroon, Malawi,
Mauri5us, and South Africa. Container dwell 5mes in
East and West Africa are 12–15 days, twice the
interna5onal best prac5ce of 7 days. Most delays are
caused by long processing and administra5on 5mes
and poor handling in congested port areas, rather
than by any real limita5ons in basic quay capacity.
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These delays can be very costly. One extra day in port
costs more than $35,000 for a 2,200-TEU (20-foot
equivalent unit) vessel in 2006 and propor5onately
more for larger ships. Shipping lines have responded
by introducing “conges5on charges”: for a 20-foot
container in 2006, ranging from $35 a day in Dakar,
Senegal, to $420 a day in Tema, Ghana. The solu5on
lies in modernizing customs administration and
improving eﬃciency of cargo handling. The two
main bottlenecks within ports are loading and
unloading of cargo and customs administra5on—
both need to be addressed simultaneously.
Inadequate cranes are part of the problem, but new
equipment alone will not deliver bemer performance
unless staff practices are also modernized. Ports
with container terminal concessions have boosted
handling rates. Modernizing customs administra5on
requires modern informa5on technology and
associated database systems. Such sol infrastructure
has tradi5onally been underfunded, contribu5ng to
poor port eﬃciency. Governance issues may also
aﬄict customs administra5on.
Port and land distribution infrastructure need to be
integrated. The lack of an integrated land
distribu5on system, par5cularly for transit traﬃc,
further impedes container traﬃc. Making the most
progress are dry and liquid bulk exports, where many
port facili5es are privately owned and integrated
within a comprehensive lo gistic s system.
Containerized trade, in contrast, is olen only skindeep. Containers are packed and unpacked near the
ports, and the beneﬁts of fully integrated mul5modal
transport corridors associated with container
adop5on are not secured. As a result, limle
containerized traﬃc moves into the landlocked
hinterland, and most of those countries’ imports are
transported as general cargo.
Overall, the transport regulatory and administra5ve
framework needs to promote seamless mul5modal
transporta5on networks more consciously. Transport
chains can be no stronger than their weakest links,
which are usually the interchanges between
different modali5es—such as road to rail or rail to
sea. The weaknesses are partly physical, where no
physical connec5on exists between the modes and
no infrastructure is available for transshipment.
However, they are also partly ins5tu5onal, with
responsibility for the interchanges not falling clearly
82

ATDF JOURNAL
to one modal agency or the other. Finally, they are
partly opera5onal, with the government collec5ng
taxes and du5es, or staﬀ collec5ng bribes, slowing
movements, and pushing up costs. Even at the sector
policy and planning level, Africa’s transport modes
are too olen parceled out across separate line
ministries, thereby preven5ng a cohesive intermodal
transport framework from emerging.

Recommenda)on 6: Pursue Regional
Integra5on to Reduce Infrastructure Costs
Regional integra5on lowers costs across all aspects of
infrastructure. The high cost of infrastructure services
in Africa is partly amributable to fragmentary na5onal
boundaries preventing achievement of scale
economies.
In ICT, power, ports, and airports, regional
collabora5on essen5ally provides scale economies
that reduce the cost of service. Most African
countries are simply too small to develop
infrastructure cost-effectively on their own. In ICTs,
regional collabora5on in con5nental ﬁberop5c
submarine cables can reduce Internet and
interna5onal call charges by half, rela5ve to na5onal
reliance on satellite communica5ons. In power, 21
countries have na5onal power systems below the
minimum eﬃcient scale of a single plant. By sharing
large-scale, cost-eﬀec5ve energy resources across
countries, regional trade can reduce electricity costs
by $2 billion a year. The traﬃc ﬂows to most of
Africa’s na5onal ports and airports are too low to
provide the scale economies needed to amract
services from major interna5onal shipping
companies and airlines. Regional collabora5on in
mul5country hubs can help overcome this problem.
In road and rail corridors and transboundary river
basins, collabora5ve management of these regional
public goods reduces the cost. Many of Africa’s
infrastructure assets and natural resources are
regional public goods that cut across na5onal
fron5ers and can be eﬀec5vely developed and
maintained only through interna5onal collabora5on.
Road and rail corridors need to be managed
collabora5vely to smooth transport and trade
services to Africa’s 15 landlocked countries, avoiding
the extensive border delays that slow interna5onal
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road freight to 10 kilometers an hour. Africa’s 63
interna5onal river basins call for coopera5ve water
resource management and coordinated investments
to increase basin yields of food, power, and other
economic opportuni5es, while strengthening
environmental sustainability and mi5ga5ng the
eﬀects of droughts and ﬂoods.
Re a p i n g t h e s e b e n e f i t s p o s e s n u m e ro u s
institutional challenges. Among them are mobilizing
poli5cal will, developing eﬀec5ve regional
ins5tu5ons, sexng priori5es soundly, harmonizing
regulatory procedures, and facilita5ng project
prepara5on and ﬁnance.
Notwithstanding the economic case for regional
integration, the mobilization of political will faces
considerable obstacles. Regional infrastructure
involves a high level of trust between countries, not
least because of the implied dependence on
neighbors for key resources, such as energy and water.
For example, if regional power trade were pursued
fully, 16 African countries would import more than
half their power needs. A large share of that power
would come from fragile states, such as the
Democratic Republic of Congo and Guinea.
Regional ins5tu5ons are needed to facilitate
agreements and implement compensa5on
mechanisms. Some countries have more to gain from
regional integra5on than others do. As long as
regional integra5on provides a substan5al economic
d i v i d e n d , o n e s h o u l d b e a b l e to d e s i g n
co m p e n s a5 o n m e c h a n i s m s t h at m a ke a l l
par5cipa5ng countries bemer oﬀ. Beneﬁt sharing was
pioneered through interna5onal river basin trea5es,
such as that for Senegal, and could be applied to
other regional infrastructure more broadly. Africa
has an extensive architecture of regional poli5cal and
technical bodies, but they have overlapping
memberships, limited technical capacity, and limited
enforcement powers. Nor do they currently have the
capacity to implement crossborder compensa5on
mechanisms.
Moving on regional projects that deliver quick wins is
important. Because of the daunting investment
agenda, bemer sequencing and priority sexng for
regional projects are needed. Poli5cal, economic, and
spa5al approaches have all been widely discussed.
Regional projects range from bilateral coopera5on
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on a transmission line or border post to vast and
complex interven5ons, some5mes with a con5nental
reach. Given the size of the challenges, star5ng small
with projects that deliver tangible high returns and
building incrementally on ini5al successes may be
advisable.
Regulatory harmoniza5on needs to go hand in hand
with physical integra5on. Unless regulatory
frameworks and administra5ve procedures are
harmonized to allow the free ﬂow of services across
na5onal boundaries, physical integration of
infrastructure networks will be ineﬀec5ve. Making
progress on regulatory reform has a rela5vely low
monetary cost, but it can have a very high return. A
good example is the Yamoussoukro Decision:
opening the skies for air transporta5on across Africa,
it has led to greater freedom in the nego5a5on of
bilateral agreements.
Greater efforts are needed to facilitate prepara5on of
complex regional projects, which are particularly
costly and time-consuming to prepare. That is
especially true when projects are large in relation to
the size of the host economy and when they
essentially depend on financing from downstream
beneficiaries. They also stretch the donor financing
systems that are more typically geared toward
national investments.

Recommenda)on 7: Take a Spa5al View of
Infrastructure Development Priori5es
Infrastructure networks are inherently spa5al, both
reﬂec5ng and underpinning the spa5al distribu5on
of economic ac5vity. Infrastructure plays a key role in
enabling ci5es to beneﬁt from economies of
agglomera5on. Transport networks interconnect
urban centers with each other and with interna5onal
trading networks, providing the basis for exchange
between the urban and rural economies. Energy,
water, and ICT all enhance produc5vity within urban
and rural spaces. Therefore, infrastructure plans and
priori5es should be strategically informed by a clear
understanding of the spa5al distribu5on of economic
ac5vity and poten5al. A clear example of this
approach is the Spa5al Development Ini5a5ve of the
New Partnership for Africa’s Development (NEPAD).
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The spa5al lens is a useful basis for priori5za5on of
infrastructure investments and provides insight into
cross-sectoral links. Looking at infrastructure
through a spatial lens allows iden5ﬁca5on of the key
bomlenecks along various trading corridors, which
are typically the highest-return interven5ons. Crosssectoral links also become more apparent through a
spa5al view, shedding light on the need for
coordina5ng interven5ons across infrastructure
sectors and between infrastructure and client
economic sectors. An emerging literature suggests
that because of synergy eﬀects, the returns from
bundling mul5ple infrastructure interventions in a
particular spa5al area (Torero and Escobal 2005) or
along a given spa5al corridor (Briceño-Garmendia
and Foster 2009a, 2009b) are higher than those
from making the same investments in a spa5ally
uncoordinated manner. In Africa— too olen—the
limited infrastructure available is thinly spread out,
preven5ng such synergies from being captured.
The urbaniza5on process calls for a regional
development perspective on infrastructure that looks
at each city and its rural hinterland as an integrated
economic unit. Africa is urbanizing fast, crea5ng
change that is predictable and beneﬁcial for both
urban and rural areas. Prosperity and density go
together, as changes in produc5vity require
agglomera5on economies, larger markets, and
bemer connec5vity. Concentra5on and urbaniza5on
trigger prosperity in both urban and rural areas, and
well-func5oning ci5es facilitate the transi5on from
subsistence agriculture by providing a large market
for rural products and suppor5ng nonfarm
ac5vi5es. The debate of rural versus urban
development should therefore be replaced by the
understanding that rural and urban development are
closely linked and mutually dependent—and that
economic integra5on of rural and urban areas is the
only way to produce growth and inclusive
development. In urban areas, deﬁciencies in land
policies and planning have become a huge
impediment to extending infrastructure services.
African ci5es are growing fast, but with insuﬃcient
infrastructure and poor institutions, most new
semlements are informal and not covered by basic
services. Urban planning should be strengthened to
reduce sprawl, enhance densiﬁca5on, prevent
development in precarious environmental zones,
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and provide the appropriate balance between public
and private land to safeguard key trunk networks.
Property rights must be clearly deﬁned so that land
markets can func5on. Ci5es frequently lack the
ﬁnancial basis to develop the infrastructure cri5cal
to their success. The local tax base, though
poten5ally large, is typically unexploited, leaving
municipali5es reliant on central government
transfers, which are too olen inadequate or
unpredictable.
Large agricultural sectors and rural economies
remain central to economic growth and poverty
reduc5on in Africa. Yet the access of rural
popula5ons to infrastructure is extremely low. Rural
roads and irrigation systems are together perhaps
the most pressing of rural
infrastructure needs. The two go hand in hand, and
their development should follow the value of
agricultural land and the spa5al proximity to urban
markets. ICT has made huge strides in expanding
rural access, with one in two rural Africans now in
range of a global systems mobile signal. This plasorm
can contribute to agricultural produc5vity through
simple textmessage extension services, through
bulle5ns on agricultural market prices and
meteorological condi5ons, and as a vehicle for
ﬁnancial transac5ons. The possibili5es are only just
beginning to be explored.
Figure O.9 Access to and Aﬀordability of Household
Services

Recommenda)on 8: Rethink Infrastructure
Social Policy
Although Africa’s infrastructure services are relatively
expensive, costs remain even higher than prices, and
this lack of cost recovery has major detrimental
effects. Underpricing infrastructure services is cos5ng
Africa $4.7 billion a year in forgone revenues. In
addi5on, because of inequitable access to
infrastructure services, these subsidies are highly
regressive, largely bypassing the poor (ﬁgure O.9).
The underrecovery of costs impairs the ﬁnancial
health of u5li5es and slows the pace of service
expansion.
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Concerns about aﬀordability are usually the pretext
for underpricing services but do not bear much
scru5ny (ﬁgure O.9). A subsistence-level monthly
u5lity bill priced in cost recovery terms typically
amounts to $6–$10 a month. In the middle-income
countries, bills of this magnitude do not appear to
present an aﬀordability problem anywhere across
the income spectrum. Nor do bills of this magnitude
pose aﬀordability issues for the more aﬄuent groups
in low-income countries, the main ones to enjoy
access to services. Aﬀordability would become a
binding constraint in low-income countries only
when service coverage starts to exceed 50 percent.
Only in the poorest of countries, and those with
excep5onally high infrastructure costs, does full cost
recovery seem unachievable for today’s more
aﬄuent consumers. Even in these cases, opera5ng
cost recovery should be a feasible objective, with
subsidies limited to capital costs. Simula5ons suggest
that raising tariﬀs to cost recovery would have only
minimal eﬀects on poverty rates in most cases.
The affordability of services depends not only on
prices, but also on the type of payment
arrangements that are made available to
consumers. Prepayment (pioneered in the mobile
telephone sector) can help households budget
their consumption and reduce revenue risks for
operators. The same approach is technologically
feasible for electricity, and a growing number of
power utili5es are adop5ng it.
Subsidies are important, but subsidy design needs
major rethinking, with a sharper focus on subsidizing
connections, which can be more equitable and
effective in expanding coverage. The aﬀordability
problems with connec5on charges are olen much
more serious than those with use-of-service charges.
Moreover, the absence of a connec5on may itself be
a good targe5ng variable for identifying
disadvantaged households, although less so in a lowaccess environment where coverage may be far from
universal, even among aﬄuent households.
An important test of the coherence of a subsidy
policy is to see whether it would be aﬀordable for
the country under universal access. The exis5ng
underpricing of utility services that beneﬁt just a
small minority costs many African countries as much
as 1 percent of GDP. As countries move toward
universal access, that subsidy burden would increase
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propor5onately, rapidly becoming unaﬀordable for
the na5onal budget. Countries should thus consider
how the cost of any proposed subsidy policy would
escalate as coverage increases. This test of the ﬁscal
aﬀordability of a subsidy is an important reality check
that can prevent countries from embarking on
policies that are simply not scalable and will keep
coverage low.

Recommenda)on 9: Find Prac5cal Ways to
Broaden Access to Infrastructure Services
Universal access to infrastructure services remains
distant for most African countries. The vast majority
of African households today lack access to modern
power, piped water, sewerage, and even all-season
roads that service their communi5es. The very slow
progress in expanding this access since the mid-1990s
suggests that universal access to infrastructure is
more than 50 years away for most countries in
Africa.
This situa5on calls for a diﬀerent approach to
expanding modern infrastructure services and for
greater amen5on to second-best alterna5ves.
Business as usual will not bring about the
accelera5on of infrastructure access that Africa
needs. Moreover, even if access can be accelerated,
many people will have to con5nue to rely on
alterna5ves to modern infrastructure services for
many years to come. Therefore, infrastructure social
policies in Africa need to give greater thought to
improving and expanding second-best alterna5ves.
In expanding modern infrastructure networks,
closer amen5on should be paid to the demand side
of the equa5on. The mobile telephone revolu5on
has clearly demonstrated that Africa can widely and
rapidly adopt modern infrastructure services. Low
charges for initial connection make market entry
affordable. Prepayment schemes eliminate credit
risk and give customers full control over their
spending. Services are well tailored to customer
demands. Other network services, notably power
and water, have tended to view access as a mamer of
simply rolling out new networks, overlooking the fact
that even where networks are available, the hookup
rates are rela5vely low. They need to pay greater
amen5on to demand-side issues that prevent
customers from making connec5ons: connec5on
charges that are much higher than household
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incomes, as well as tenure and urban development
issues. The most cost-eﬀec5ve way to increase
access for many u5li5es may be through
densiﬁca5on programs that increase hookups to
exis5ng networks by using greater community
outreach to understand bemer the demand side of
the market.
Second-best alterna5ves can be ﬁne-tuned to
provide feasible and amrac5ve infrastructure services
to those otherwise unserved. The vast majority of
those without access to modern infrastructure
services rely on tradi5onal alterna5ves, such as
candles, wells, or unimproved latrines. Although
doing the job, these tradi5onal alterna5ves tend to
be inconvenient, inferior, or unsafe. Second-best
solu5ons, such as street lighting, solar lanterns,
standposts, and improved latrines, would provide
households with superior services at a cost that is
somewhat higher than the tradi5onal alterna5ves
but s5ll falls far short of modern services. Puzzlingly,
these second-best solu5ons are not very prevalent in
Africa, and even where they exist, they tend to be
available primarily to the more aﬄuent.
A key problem seems to be the public-good nature of
many of these solu5ons (such as standposts and
street ligh5ng), which makes it diﬃcult for service
providers to recover costs and greatly complicates the
administra5on of the facili5es. Eﬀec5ve ins5tu5onal
a r ra n ge ments must be found to support
implementa5on of these alterna5ves. Another
problem is that some of these alterna5ves, although
cheaper, may simply not be cheap enough to be
widely aﬀordable.

Recommenda)on 10: Close the
Infrastructure Funding Gap
Notwithstanding the importance of all these
eﬃciency measures, a substan5al infrastructure
ﬁnancing gap of $31 billion a year remains. Such a
large shortfall looked daun5ng even before the onset
of the global ﬁnancial crisis.
As of year-end 2007, many factors had converged to
bring about rapid and sustained increases in all
major sources of external ﬁnance for African
infrastructure. Following the Gleneagles Summit,
OECD development assistance placed greater
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emphasis on suppor5ng African infrastructure.
Oﬃcial development assistance ﬂows almost
doubled, from $4.1 billion in 2004 to $8.1 billion in
2007. The resurgence of economic growth on the
con5nent led to an upswing in private par5cipa5on.
Since the late 1990s, private investment ﬂows to
Sub-Saharan infrastructure almost tripled, going
from about $3 billion in 1997 to $9.4 billion in
2006/07 (about 1.5 percent of regional GDP). In
addi5on, non-OECD countries— notably China and
India—began to take a growing interest in ﬁnancing
infrastructure within a framework of South-South
coopera5on. Their commitments rose from almost
nothing in the early 2000s to ﬁnance about
$2.6 billion of African infrastructure annually
between 2001 and 2006. Although disbursements
tend to lag commitments by several years, if the
record commitments of 2007 are fully honored, the
disbursements of external ﬁnance for African
infrastructure may con5nue to increase over the
next few years.
In the absence of any oﬀsexng measures, domes5c
infrastructure spending would likely fa l l ,
compromising economic recovery and deepening
poverty. The exis5ng gap of $31 billion a year could
widen further as public budgets are squeezed,
external capital ﬂows decline, and consumer ability
to pay user charges is eroded. The ability to
construct new infrastructure, address regional
bomlenecks, and maintain exis5ng assets would be
severely reduced. In La5n America during the 1990s,
some 50 percent of the ﬁscal compression to
balance the public books came from cuts in
infrastructure spending. In Indonesia following the
Asian crisis, public investment in infrastructure fell
from 7 percent of GDP to 2 percent. Growth in La5n
America and Asia was compromised in a “lost
decade.”
Many countries, ranging from China and India to
Argentina and Mexico, have used infrastructurebased ﬁscal s5mulus in 5mes of economic crisis. If
well targeted to addressing key economic
bomlenecks and complemented by policy reforms,
infrastructure investments can pave the way for the
later resurgence of economic growth. Furthermore,
some kinds of public works contracts are labor
intensive, crea5ng short-term employment to
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alleviate poverty. Although Africa could beneﬁt from
such a program, the con5nent does not have the
means to ﬁnance it without external support.
Es5mates suggest that a $50 billion s5mulus package
would be needed to oﬀset the impact of the
economic crisis on Africa, and that focusing such a
package on infrastructure investments would have
the largest short-term eﬀect on GDP growth, boos5ng
projec5ons for 2010 to 4 percent, compared with the
post crisis
1.7 percent. In the long term, Africa would see a
permanent increase of 2.5 percent of GDP (ODI
2009).
Any increase in donor ﬁnance for African
infrastructure should pay par5cular amen5on to the
power sector and to the fragile states. Donors have
neglected power since the 1990s. Although the
private sector can contribute to funding power
genera5on, donors will s5ll need to scale up
substan5ally to address the current crisis in the
sector. This scale-up was already under way before
the onset of the crisis, with donor commitments that
ﬁrst topped 1 billion a year in 2005 reaching a peak
of $2.3 billion in 2007. Fragile states stand out as
receiving less than their fair share of donor ﬁnance
for infrastructure. Given the magnitude of the
ﬁnancing gap that these countries face rela5ve to
the size of their economies, as well as the
importance of infrastructure in regenera5ng their
development, a case exists for channeling
incremental donor resources in their direc5on.
Some of Africa’s larger low-income countries have
the poten5al to raise a signiﬁcant amount of local
ﬁnance for infrastructure if suitable instruments can
be developed. In a handful of African countries,
domes5c capital markets are beginning to look wide
and deep enough to provide signiﬁcant volumes of
infrastructure ﬁnance, Nigeria being the most salient
example (Irving and Manroth 2009). However, most
of this ﬁnance takes the form of rela5vely shortmaturity commercial bank lending, olen not the best
suited for infrastructure projects. A need exists to
further develop corporate bond markets and to create
regulatory condi5ons for greater par5cipa5on by
ins5tu5onal investors in funding infrastructure
investments.
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