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Preface

This study is part of the Africa Infrastruc-
ture Country Diagnostic (AICD), a project
designed to expand the world’s knowledge of
physical infrastructure in Africa. The AICD
will provide a baseline against which future
improvements in infrastructure services can
be measured, making it possible to monitor
the results achieved from donor support. It
should also provide a more solid empirical
foundation for prioritizing investments and
designing policy reforms in the infrastructure
sectors in Africa.

The AICD is based on an unprecedented
effort to collect detailed economic and techni-
cal data on the infrastructure sectors in Africa.
The project has produced a series of origi-
nal reports on public expenditure, spending
needs, and sector performance in each of the
main infrastructure sectors, including energy,
information and communication technologies,
irrigation, transport, and water and sanitation.
This volume synthesizes the most significant
findings of those reports.

The first phase of the AICD focused on 24
countries that together account for 85 percent
of the gross domestic product, population,
and infrastructure aid flows of Sub-Saharan
Africa. The countries are Benin, Burkina Faso,
Cameroon, Cape Verde, Chad, Cote d’Ivoire,

the Democratic Republic of Congo, Ethiopia,
Ghana, Kenya, Lesotho, Madagascar, Malawi,
Mozambique, Namibia, Niger, Nigeria, Rwanda,
Senegal, South Africa, Sudan, Tanzania, Uganda,
and Zambia. Under a second phase of the proj-
ect, coverage is expanding to include as many
of the additional African countries as possible.

The AICD was commissioned by the
Infrastructure Consortium for Africa (ICA)
following the 2005 G8 (Group of Eight) sum-
mit at Gleneagles, Scotland, which flagged the
importance of scaling up donor finance for
infrastructure in support of Africa’s develop-
ment. The World Bank is implementing the
AICD under the guidance of a steering com-
mittee that represents the African Union, the
New Partnership for Africa’s Development
(NEPAD), Africa’s regional economic com-
munities, the African Development Bank
(AfDB), the Development Bank of South
Africa (DBSA), and major infrastructure
donors. Financing for the AICD is provided
by a multidonor trust fund to which the main
contributors are the United Kingdom’s Depart-
ment for International Development (DFID),
the Public-Private Infrastructure Advisory
Facility (PPIAF), Agence Francaise de Dével-
oppement (AFD), the European Commission,
and Germany’s Entwicklungsbank (KfW).
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Preface

A group of distinguished peer reviewers from
policy-making and academic circles in Africa and
beyond reviewed all major outputs of the study
to ensure the technical quality of the work.

The Sub-Saharan Africa Transport Pol-
icy Program (SSATP) and the Water and
Sanitation Program (WSP) provided technical
support on data collection and analysis per-
taining to their respective sectors.

This and other volumes analyzing key infra-
structure topics, as well as the underlying data
sources described above, will be available for
download from http://www.infrastructure
africa.org. Stand-alone summaries are avail-
able in English and French.

Inquiries concerning the availability of data
sets should be directed to the volume editors
at the World Bank in Washington, DC.
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Qverview

Africa’s Infrastructure:
A Time for Transformation

nostic is an unprecedented attempt to

collect comprehensive data on the infra-
structure sectors in Africa—covering power,
transport, irrigation, water and sanitation, and
information and communication technology
(ICT)—and to provide an integrated analysis
of the challenges they face. Based on extensive
fieldwork across Africa, the following main
findings have emerged:

T he Africa Infrastructure Country Diag-

o Infrastructure has been responsible for
more than half of Africa’s recent improved
growth performance and has the potential
to contribute even more in the future.

e Africa’s infrastructure networks increas-
ingly lag behind those of other developing
countries and are characterized by miss-
ing regional links and stagnant household
access.

o Africa’s difficult economic geography pre-
sents a particular challenge for the region’s
infrastructure development.

o Africa’s infrastructure services are twice
as expensive as elsewhere, refiecting both

diseconomies of scale in production and
high profit margins caused by lack of
competition.

Power is by far Africa’s largest infrastructure
challenge, with 30 countries facing regular
power shortages and many paying high pre-
miums for emergency power.

The cost of addressing Africa’s infrastruc-
ture needs is around $93 billion a year, about
one-third of which is for maintenance—
more than twice the Commission for Afri-
ca’s (2005) estimate.

The infrastructure challenge varies greatly
by country type—fragile states face an
impossible burden and resource-rich coun-
tries lag despite their wealth.

A large share of Africa’s infrastructure is
domestically financed, with the central gov-
ernment budget being the main driver of
infrastructure investment.

Even if major potential efficiency gains are
captured, Africa would still face an infra-
structure funding gap of $31 billion a year,
mainly in power.
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o Africa’sinstitutional, regulatory, and admin-
istrative reforms are only halfway along,
but they are already proving their effect on
operational 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 econo-
mies grow at a solid 4 percent a year from
2001 to 2005. Resource-rich countries, which
have benefited from rising commodity prices,
demonstrate the highest growth rates. Growth
overall still falls short of the 7 percent needed
to achieve substantial poverty reduction 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 continent 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 (Calderén
2008). That contribution is almost entirely
attributable to advances in the penetration
of telecommunication services. The deterio-
ration in the quantity and quality of power
infrastructure over the same period retarded
growth, shaving 11 basis points from per cap-
ita growth for Africa as a whole and as much as
20 basis points for southern Africa.

The growth effects of further improving
Africa’s infrastructure would be even greater.
Simulations suggest that if all African coun-
tries were to catch up with Mauritius (the
regional leader in infrastructure) per capita
growth in the region could increase by 2.2 per-
centage points. Catching up with the Republic
of Korea would increase per capita growth by
2.6 percentage points a year. In Cote d’Ivoire,
the Democratic Republic of Congo, and Sen-
egal, the effect would be even larger.

In most African countries, particularly
the lower-income countries. infrastructuie
emerges as a major constraint on doing busi-
ness, depressing firm productivity by about
40 percent (Escribano, Guasch, and Pena 2008).

For most countries, the negative effect of defi-
cient infrastructure is at least as large as that
of crime, red tape, corruption, and financial
market constraints. For one set of countries,
power emerges as the most limiting 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 function-
ing of ports and associated customs clearance
is equally significant. Deficiencies in transport
and in ICTs are less prevalent but substantial
in some cases.

Infrastructure not only contributes to eco-
nomic 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 sup-
plies save time and arrest the spread of a range
of serious diseases—including diarrhea, a lead-
ing cause of infant mortality and malnutrition.
Electricity powers health and education services
and boosts the productivity of small businesses.
Road networks provide links to global and local
markets. ICTs democratize access to informa-
tion and reduce transport costs by allowing
people to conduct transactions remotely.

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

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 perceptible for low-
and middle-income countries in Sub-Saharan
Africa relative to other low- and middle-income
countries (table O.1). The differences are par-
ticularly large for paved roads, telephone main
lines, and power generation. For all three, Africa
has been expanding stocks much more slowly
than other developing regions; so unless some-
thing changes, the gap will continue to widen.
To what extent does Africa’s current deficit
date to a low starting 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 par-
ticularly striking. In 1970, Sub-Saharan Africa
had almost three times the generating capac-
ity per million people as South Asia. In 2000,
South Asia had left Sub-Saharan Africa far
behind—with almost twice the generation
capacity per million people. Also in 1970,
Sub-Saharan Africa had twice the main-line
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 sanitation. Moreover, on current trends,

Table 0.1 Africa’s Infrastructure Deficit

Sub-Saharan

Africa Other
low-income low-income
Normalized units countries countries
Paved-road density 31 134
Total road density 137 211
Main-line density 10 78
Mobile density 55 76
Internet density 2 3
Generation capacity 37 326
Electricity coverage 16 41
Improved water 60 72
Improved sanitation 34 51

Source: Yepes, Pierce, and Foster 2008.

Note: Road density is measured in kilometers per 100 square
kilometers of arable land; telephone density in lines per thousand
population; generation capacity in megawatts per million popula-
tion; electricity, water, and sanitation coverage in percentage of
population.

Figure 0.1 Access to Household Services
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universal access to these and other household
services is more than 50 years away in most
African countries (Banerjee, Wodon, and oth-
ers 2008). Even where infrastructure networks
are in place, a significant percentage of house-
holds remains unconnected, suggesting that
demand-side barriers exist and that univer-
sal access entails more than physical rollouts
of networks. As might be expected, access to
infrastructure in rural areas is only a frac-
tion of that in urban areas, even where urban
coverage is already low by international stan-
dards (Banerjee, Wodon, and others 2008)
(figure O.1, panel b).

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

Relative to other continents, Africa is char-
acterized by low overall population density
(36 people per square kilometer), low rates of
urbanization (35 percent), but relatively rapid
rates of urban growth (3.6 percent a year), a
relatively large number of landlocked coun-
tries (15), and numerous small economies.
A further complication is that the continent
experiences particularly high hydrological
variability, with huge swings in precipitation
across areas, seasons, and time, which climate
change is likely to exacerbate.

b. Rural-urban divide
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Africa’s atomized nation-states are reflected
in the region’s fragmentary infrastructure
networks. Sub-Saharan Africa comprises 48
nation-states, many of which are very small.
The bulk of those countries have populations
of fewer than 20 million and economies smaller
than $10 billion. International frontiers bear
little relation either to natural features (such
as river basins) or to artificial features (such as
cities and their accessibility to trading chan-
nels, such as ports). Intraregional connectiv-
ity is therefore very low, whether measured in
transcontinental highway links, power inter-
connectors, or fiber-optic backbones. Most
continuous transport corridors are concerned
with providing access to seaports, whereas the
intraregional road network is characterized by
major discontinuities. Few cross-border inter-
connectors exist to support regional power
exchange, even though many countries are too
small to produce power economically on their
own. Until recently, the whole of East Africa
lacked access to a global submarine cable to pro-
vide low-cost international communications
and Internet access. The intraregional fiber-
optic network is also incomplete, but growing
rapidly. Because of their geographic isolation,
landlocked countries in particular suffer from
the lack of regional connectivity.

Both the spatial distribution and rapid
migration of Africa’s population create major
challenges for reaching universal access. In rural
areas, over 20 percent of the population lives
in dispersed settlements where typical popula-
tion densities are less than 15 people per square
kilometer; hence, the costs of providing infra-
structure are comparatively high. In urban areas,
population growth rates averaging 3.6 percent a
year are leaving infrastructure service provid-
ers severely stretched. As a result, urban service
coverage has actually declined over the last
decade, and lower-cost alternatives are filling the
resulting gap (Banerjee, Wodon, and others 2008;
Morella, Foster, and Banerjee 2008). In addition,
population densities in African cities are rela-
tively low by global standards and do not benefit
from large economies of agglomeration in the
provision of infrastructure services. As a resuit,
the costs of providing a basic infrastructure
package can easily be twice as much as in other
developing cities (Dorosh and others 2008).

Africa’s water resources are abundant,
but because of an absence of water stor-
age and distribution infrastructure, they are
grossly underused. Therefore, water security—
eliable 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 relation to the size of Africa’s economies,
suggesting the phasing of investments, with
initial focus on achieving water security for
key growth poles.

Water also needs to be distributed for agri-
cultural use. In a handful of countries, only
7 million hectares are equipped for irrigation.
Although the irrigation-equipped area is less
than 5 percent of Africa’s cultivated area, it
produces 20 percent of the value of agricultural
production. An additional 12 million hectares
could be economically viable for irrigation 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 exceptionally 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 multiples of those paid in other
parts of the developing world. The explana-
tion for Africa’s higher prices sometimes lies
in genuinely higher costs, and sometimes in
high profits. The policy prescriptions for the
two cases are, of course, radically different.
Power provides the clearest example of
infrastructure with costs genuinely higher in
Africa than elsewhere. Many smaller coun-
tries have national power systems below the
500-megawatt threshold and therefore often
rely on small diesel generation that can cost
up to $0.35 per kilowatt-hour to run, about



Table 0.2 Africa’s High-Cost Infrastructure

Other
Sub-Saharan  developing

Infrastructure sector Africa regions
Power tariffs
($ per kilowatt-hour) 0.02-0.46 0.05-0.10
Water tariffs
($ per cubic meter) 0.86-6.56 0.03-0.60
Road freight tariffs
($ per ton-kilometer) 0.04-0.14 0.01-0.04
Mobile telephony
($ per basket per month) 2.60-21.00 9.90
International telephony
($ per 3-minute call to
the United States) 0.44-12.50 2.00
Internet dial-up service
($ per month) 6.70-148.00 11.00

Sources: Authors’ estimates based on Africon 2008; Bannerjee,
Skilling, and others 2008; Eberhard and others 2008; Minges and
others 2008; Teravaninthorn and Raballand 2008; Wodon 2008a
and 2008b.

Note: Ranges reflect prices in different countries and various
consumption levels. Prices for telephony and Internet service
represent all developing regions, including Africa.

twice the costs faced by larger countries typi-
cally with coal- or 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 Rabal-
land 2008). The costs for 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 con-
trast, are exceptionally high, particularly in
Central and West Africa, where they reach 60
to 160 percent. The underlying cause is limited
competition combined with a highly regulated
market based on tour de role principles, which
allocate freight to transporters through a cen-
tralized queuing method rather than allowing
truckers to enter into bilateral contracts with
customers directly.

The high costs of international 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 international connec-
tivity 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 interna-
tional gateway still have tariffs substantially

Africa’s Infrastructure: A Time for Transformation

higher than those without (Minges and oth-
ers 2008).

Finding 5: Power Is Africa’s
Largest Infrastructure Challenge
by Far

Whether measured in generation capacity,
electricity consumption, or security of sup-
ply, Africa’s power infrastructure delivers only
a fraction 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 consumption, at 124 kilowatt-hours
per capita annually and falling, is only 10 per-
cent of that found elsewhere in the developing
world, barely enough to power one 100-watt
lightbulb per person for 3 hours a day.

More than 30 African countries experience
power shortages and regular interruptions 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 afford-
ability 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 generation. Overall, the economic
costs of power outages can easily rise to 1-2
percent of GDP.

A common response to the crisis is to ten-
der short-term leases for emergency power. At
least 750 megawatts of emergency generation
are operating in Sub-Saharan Africa, which
for some countries constitute a large pro-
portion of their national installed capacity.
However, emergency generation is expensive
at costs of $0.20-$0.30 per kilowatt-hour,
and for some countries, the price tag can be
as high as 4 percent of GDP. Paying for emer-
gency leases absorbs significant budgetary
resources, reducing the funds for longer-term
solutions.
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Figure 0.2 Underlying Causes of Africa’s Power Supply Crisis
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Finding 6: Africa’s Infrastructure
Spending Needs at $93 Billion

a Year Are More than Double
Previous Estimates by the
Commission for Africa

Meeting Africa’s infrastructure needs calls for
a very substantial program of infrastructure
investment and maintenance:

e Develop an additional 7,000 megawatts
a year of new power generation capacity
(about half through multipurpose water
storage schemes).

e Enable regional power trade by laying
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Interconnect capitals, ports, border cross-
ings, and secondary cities 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 sanitation.

Raise household electrification rates by 10
percentage points.

Provide global systems mobile voice signal
and public access broadband to 100 percent
of the population.

Implementing such an ambitious program to

22,000 megawatts of cross-border transmiis-
sion lines.

Complete the intraregional fiber-optic
backbone network and continental subma-
rine cable loop.

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 remain-
ing one-third to operation and maintenance



requirements (table O.3; Briceno-Garmendia,
Smits, and Foster 2008).

That cost is well over twice the $39 billion of
infrastructure spending estimated by the Com-
mission for Africa report in 2005. That figure
was based on a cross-country econometric
study, rather than the more detailed country-
level microeconomic modeling (Estache 2005).
A more recent update of the cross-country
model used for the Commission for Africa
report came up with revised estimates in the
range of $80 billion to $90 billion, much closer
to those reported here (Yepes 2007).

About 40 percent of the total spending
needs are associated with power, reflecting
Africa’s particularly large deficits. About one-
third of the power investment needs (some
$9 billion a year) are associated with multipur-
pose water storage for hydropower and water
resource management. After power, water sup-
ply and sanitation and then transport are the
most significant items.

Given recent escalations in unit costs, these
estimates are a lower bound. Although the
investment estimates here are based on the most
accurate unit-cost data available, develop-
ment agencies are reporting significant cost
escalations on projects under implementa-
tion. For road projects, these escalations have
averaged 35 percent but in some cases have
been as high as 50—100 percent. Closer inspec-
tion reveals that no single factor explains this
escalation. Domestic inflation, tight construc-
tion industry conditions, oil price hikes, and

Table 0.3 Overall Infrastructure Spending Needs for
Sub-Saharan Africa
$ billions annually

Operation
Infrastructure Capital and Total
sector expenditure maintenance spending
ICT 7.0 2.0 9.0
Irrigation 2.9 0.6 34
Power 26.7 14.1 40.8
Transport 8.8 9.4 18.2
WSS 14.9 7.0 219
Total 60.4 33.0 933

Source: Authors’ estimates based on Banerjee, Wodon, and
others 2008; Carruthers, Krishnamani, and Murray 2008; Mayer
and others 2008; Rosnes and Vennemo 2008.

Note: Column totals may not add exactly because of rounding
errors. ICT = information and communication technology; WSS =
water supply and sanitation.
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inadequate competition 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 estimated spending needs. 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 connectivity objectives)
and the water and sanitation 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 estimated spending needs contain a
strong component of refurbishment and catch-
up. Thus, even halving economic growth esti-
mates for the region would reduce estimated
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 infrastruc-
tures in the total spending needs is not much
more than 10 percent.

Finding 7: The Infrastructure
Challenge Varies Greatly by
Country Type

The infrastructure challenge differs mark-
edly across African country groups (Briceno-
Garmendia, Smits, and Foster 2008). Because
of the widely varying circumstances, distin-
guishing among middle-income countries
(like Cape Verde and South Africa), resource-
rich countries with economies heavily reliant
on petroleum or mineral revenues (like Nige-
ria and Zambia), fragile states emerging from
conflict (like Cote d’Ivoire and the Demo-
cratic Republic of Congo), and the remaining
low-income countries that are neither fragile
ner reseurce rich (like Senegal and Uganda)
is heipfal.

By far the most daunting infrastructure
challenges are those facing the fragile states
(figure O.3). The recent conflicts affecting these
countries usually resulted in the destruction
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Figure 0.3 Burden of Infrastructure Spending Needs
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ment and nonfinancial enterprises.

or dilapidation of their (already modest)
national infrastructure platforms. In the Dem-
ocratic Republic of Congo, about 50 percent of
infrastructure assets need rehabilitation. The
fragile states’ infrastructure spending needs
are especially large, particularly when mea-
sured 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 plat-
form. With their difficult environments, they
attract relatively little external financing, cap-
turing only 10 percent of overseas development
assistance and 6 percent of private capital flows
allocated to infrastructure. In addition to their
huge financing burden, the fragile states do not
use their current resource envelope well; they
underspend on maintenance and have ineffi-
cient service providers.

Nonfragile low-income countries need to
allocate, on average, about 23 percent of their
GDPs to build and sustain a basic infrastruc-
ture platform, a level difficult to envisage in
practice. Therefore, these countries will have to
make difficult choices about the prioritization
of their infrastructure investments, and most
of them have a long way to go in improving the
efficiency of operating existing infrastriictuire.

The resource-rich countries are, in principle,
much better placed to meet their infrastruc-
ture spending needs, though in practice they

have not tended to do so. Resource-rich coun-
tries could meet their infrastructure spending
needs for a more manageable price tag of about
12 percent of GDP. Moreover, the large roy-
alty payments they received during the recent
commodity boom provide a ready source of
finance. Yet resource rich-countries actually
lag nonfragile low-income countries in their
infrastructure stocks and spend less on infra-
structure. They have been devoting their added
wealth not to infrastructure development but to
paying off debts. The governance challenges in a
resource-rich environment may thus prevent the
transformation of wealth into infrastructure.

Meeting the infrastructure needs of the
middle-income 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 insti-
tutional efficiency. Their more urban popula-
tions also facilitate network rollout.

Finding 8: A Large Share of Africa’s
Infrastructure Is Domestically
Financed

Existing spending on infrastructure in Africa is
higher than previously thought, amounting to
$45 billion a year when budget and off-budget
spending (including state-owned enterprises
and extrabudgetary funds) and external finan-
ciers are taken into account. The latter include
the private sector, official development assis-
tance, and financiers that do not belong to
the Organisation for Economic Co-operation
and Development (OECD). As much as two-
thirds of this overall spending is domestically
sourced: $30 billion of annual spending is
financed by the African taxpayer and infra-
structure 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 cen-
tral government budgets, whereas the operating
and maintenance expenditure is largely financed
from user charges and executed through state-
owned enterprises. Current levels of public
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Table 0.4 Infrastructure Spending on Addressing Sub-Saharan Africa’s Infrastructure Needs

$ billions annually

Operation and
maintenance

Capital expenditure

Infrastructure Public Public Non-OECD Private Total
sector sector sector ODA financiers sector Total spending
ICT 2.0 1.3 0.0 0.0 5.7 7.0 9.0
Power 7.0 2.4 0.7 1.1 0.5 4.6 11.6
Transport 7.8 45 1.8 1.1 1.1 8.4 16.2
WSS 3.1 1.1 1.2 0.2 2.1 4.6 7.6
Irrigation 0.6 0.3 s — — 0.3 0.9
Total 204 9.4 3.6 2.5 9.4 249 453

Source: Briceno-Garmendia, Smits, and Foster 2008.

Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country
sample covered in AICD Phase 1. Totals may not add exactly because of rounding errors. ICT = information and communication technology;
ODA = official development assistance; OECD = Organisation for Economic Co-operation and Development; WSS = water supply and

sanitation. — Not available.

finance are substantially higher relative to GDP
in the low-income states, typically absorbing
5-6 percent of total GDP (figure O.4). In abso-
lute terms, however, spending remains very
low, no more than $20-$30 per capita a year
(Briceno-Garmendia, Smits, and Foster 2008).
Looking only at investment, one finds that
official development assistance, private partici-
pation in infrastructure, and non-OECD finan-
ciers together exceed domestically financed
public investment (Briceno-Garmendia, Smits,
and Foster 2008). The private sector is by far the
largest source, on a par with domestic public
investment. Much smaller, but still significant,
capital flows are provided by official develop-
ment 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 contribution to water and transport,
particularly in fragile states. Non-OECD finance
is significant in energy and rail, especially in
resource-rich countries. Private participation in
infrastructure is heavily concentrated in ICT.

Finding 9: After Potential Efficiency
Gains, Africa’s Infrastructure
Funding Gap Is $31 Billion a Year,
Mostly in the Power Sector

Addressing a wide range of inefficiencies could
make the existing resource envelope go much

Figure 0.4 Infrastructure Public Spending as a
Percentage of GDP
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further—to the tune of $17 billion a year. This
is Africa’s major infrastructure efficiency gap
(Bricefio-Garmendia, Smits, and Foster 2008).

First, some countries are allocating more
resources to some areas of infrastructure
than would appear to be warranted (Bricefo-
Garmendia, Smits, and Foster 2008). This
“ewcess expenditire” 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, particularly in middle-income countries.
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Although some of this “overspending” may
be justified by phasing or sequencing, at least
part of these resources could possibly be real-
located to underfunded sectors. A need exists
to monitor infrastructure expenditure more
closely against identified needs and priorities
and considering expected economic returns.
Second, African countries are typically
executing only about two-thirds of the budget
allocated to public investment in infrastruc-
ture (Briceio-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
institutional bottlenecks that inhibit capital
budget execution. Changes include better plan-
ning of investment projects, earlier completion
of feasibility studies, more efficient procure-
ment processes, and a move to medium-term
multiyear budgeting. Increasing capital budget
execution to 100 percent could capture an addi-
tional $1.9 billion a year in public investment.
Third, on average, about 30 percent of the
infrastructure assets of a typical African coun-
try need rehabilitation (figure O.5). This share
is even higher for rural infrastructure and for
countries affected by violent conflict. The reha-
bilitation backlog reflects a legacy of under-
funding maintenance, a major waste given
that the cost of rehabilitating infrastructure
is several times higher than the cumulative

Figure 0.5 Rehabilitation Backlog
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cost of sound preventive maintenance. For
example, spending $1 on road maintenance
provides a savings of $4 to the economy. So
some reallocation of resources from invest-
ment to maintenance may be warranted, par-
ticularly in low-income countries with very low
maintenance spending. For roads, an estimated
$1.9 billion of capital spending on rehabilita-
tion could have been avoided with sound pre-
ventive maintenance.

Fourth, Africa’s power and water utilities
present very high inefficiency in distribution
losses, undercollection of revenues, and over-
staffing (figure O.6). Utilities typically collect
only 70-90 percent of billed revenues, and dis-
tribution losses can easily be twice the technical
best practice. According to household surveys,
about 40 percent of those connected to utility
services do not appear to be paying for them,
a share that rises to 65 percent for a significant
minority of countries. Undercollection is also
a problem for some of Africa’s road funds
(Gwilliam and others 2008). State-owned tele-
communication incumbents employ roughly
six times the number of employees per con-
nection than do privately operated enterprises
in developing countries. For ICT, countries
retaining state-owned incumbents are often
incurring significant losses from overstaffing
that average 0.2 percent of GDP. Similarly,
though to a lesser extent, overemployment
in power and water utilities 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 utilities by
several multiples. For power, these losses are
also material at the national level, absorbing
0.5 percent of GDP on the Sub-Saharan Afri-
can average, or $3.4 billion annually (Brice-
fio-Garmendia, Smits, and Foster 2008). For
water, the absolute value of the inefficiencies is
smaller, with the average amount accounting
for 0.2 percent of GDP, or $1 billion a year.

Fifth, underpricing of infrastructure services
is substantial. Although African infrastructure
charges are high by international standards, so
are the infrastructure costs. Even relatively high
tariffs can fail to cover more than the operat-
ing costs. The revenues uncollected because of
underpricing of power and water amount to



Figure 0.6 Hidden Costs of Utility Inefficiencies
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as much as $4 billion a year on aggregate, an
implicit subsidy for infrastructure consum-
ers, and that is without taking into account
sizable subsidies to large industrial customers
that cannot be so readily quantified (Bricefio-
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
population (see figure O.9, panel a; Banerjee,
Wodon, and others 2008). Thus, better-off
households largely capture any subsidy to resi-
dential services. In fact, targeting is so deficient
that a completely random process for allocat-
ing subsidies across the population would per-
form three times better at reaching the poor.
The overall funding shortfall for meeting
Africa’s infrastructure needs is given by the
difference between estimated infrastructure
spending needs and a potential resources enve-
lope that includes existing spending and the
potential efficiency gains. Even if all these effi-
ciency 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 additional finance or alternatively by
adopting lower-cost technologies or less ambi-
tious 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

irrigation. 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, shortfalls in
funding for operation and maintenance are
substantial, particularly 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 immedi-
ately apparent. The burden associated with the
infrastructure financing gap is insurmountable
for fragile states. They would need to spend an
additional 25 percent of GDP on infrastruc-
ture to eliminate their infrastructure deficits.
Relative to the size of economies, by far the
largest financing gaps are in the energy, trans-
port, and water sectors of fragile states (figure
0.7, panel b).

As shown, the size of the funding gap for
low-income countries in particular is prob-
ably more than they could conceivably raise
through available funding channels. For this
particularly challenging group of countries,
additional measures may need to be taken.

One option is to extend the time horizon
for the proposed lavestment program. Simu-
Jations suggest that low-income countries
could achieve the proposed investment targets
within a period of 20 years without increas-
ing existing spending envelopes, as long as they
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Table 0.5 Finding Resources: The Efficiency Gap and the Funding Gap

$ billions annually

Cross-sector

Item Electricity ICT Irrigation  Transport WSS gain Total
Infrastructure spending needs (40.8) (9.0) (3.4) (18.2) (21.9) n.a. (93.3)
Existing spending 11.6 9.0 0.9 16.2 7.6 n.a. 453
Efficiency gap 6.0 1.3 0.1 3.8 2.9 33 17.4
Gain from raising capital execution 0.2 0.0 0.1 1.3 0.2 n.a. 1.9
Gain from eliminating operational
inefficiencies 34 1.2 — 1.9 1.0 n.a. 7.5
Gain from tariff cost recovery 23 — — 0.6 1.8 n.a. 47
Potential for reallocation n.a. n.a. n.a. n.a. n.a. 33 33
Funding gap (23.2) 1.3 (2.4) 1.9 (11.4) 33 (30.6)
Source: Bricefo-Garmendia, Smits, and Foster 2008.
Note: ICT = information and communication technology; n.a. = not applicable; — = not available; WSS = water supply and sanitation.

Parentheses indicate negative values.

Figure 0.7 Infrastructure Funding Gap by Sector and Country Type
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fully exploit efficiency gains. One cannot say
the same of fragile states, however. They would
still require a substantial increase in spending
to meet the investment targets in any reason-
able time frame, even when inefficiencies are
fully captured.

Another possibility is to adopt lower-cost
technologies to trim investment needs. Sav-
ings of approximately one-third of spending
requirements in transport and in water and san-
itation are achievable in this way, by adopting
lower-cost road designs or lower-end solutions
for water and sanitation (such as standposts
and improved latrines). Countries face a stark
trade-off between the level of service provided
and the speed with which they can serve their
entire population.

Finding 10: Africa’s Institutional,
Regulatory, and Administrative
Reform Process Is Only

Halfway Along

During the last decade, African states have
made concerted efforts toward institutional
reform in infrastructure. One could probably
fairly say that the institutional reform process
is halfway along (Vagliasindi and Nellis 2009).
They have made progress, but few countries
have a modern institutional framework for
these sectors. Overall, the greatest progress has
been in telecommunications, whereas trans-
port lags furthest behind (figure O.8). The
focus also varies. In telecommunications, the
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emphasis has been on implementing sector
reform, and in water on improving the gover-
nance of state-owned enterprises.

Private participation has varied enormously
(Vagliasindi and Nellis 2009). Since the mid-
1990s, many African countries have experi-
mented with various forms of private participa-
tion 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 popu-
lation receiving mobile signals increased by a
factor of 10 in five years, the result of compe-
tition among private operators. Private inves-
tors have also provided significant finance for
thermal power generation (3,000 megawatts)
and for container terminals at ports, even if
the volumes fall substantially short of require-
ments. 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 pri-
vate sector has delivered improvements in
operational performance but no new finance.
The numerous concessions (and related con-
tractual forms) covering railways, power, and
water distribution have not delivered signifi-
cant investment. Because of a combination
of low tariffs and low volumes, none of these

businesses delivers cash flows high enough to
finance investment. However, these arrange-
ments have often (though not always) been
good for operational performance, even if
characterized by renegotiation and premature
cancellation. A growing area of experimenta-
tion is the multiyear performance-based road
maintenance contract with the private sector,
which shows promise in safeguarding mainte-
nance activities and keeping costs down.

Some progress has occurred with gov-
ernance reform of state-owned enterprises,
where incentive-based performance contracts
and external auditing seem to be paying off.
Corporate governance reforms, including the
establishment of a somewhat independent
board of directors, are becoming more prev-
alent across sectors, even if few enterprises
have full corporatization that includes limited
liability, rate of return, and dividend poli-
cies. Performance contracts with incentives
and independent external audits have become
dominant features of the reform process for
governance of state-owned enterprises, for
both electricity and water. When combined
with managerial performance incentives, these
measures seem to be having a material effect
on perfermance, The introduction of inde-
pendent audits has also increased efficiency,
for both electric and water utilities.

Evidence on the links between introduc-
ing an independent regulator and improving
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Infrastructure Extent of private Nature of
sector participation experience Prospects
Icr

Mobile telephony

Fixed telephony

Power

Power generation

Power distribution

Transport

Airports

Ports

Railroads

Roads

Water
Water

Over 90 percent of
countries have licensed
multiple mobile operators

About 60 percent of
countries have
divested state-owned
telecommunication
incumbent

34 independent power
projects provide 3,000
MW of new capacity,
investing $2.5 billion

16 concessions and 17
management or lease
contracts in 24 countries

Four airport

concessions, investing
less than $0.1 billion,
plus some divestitures

26 container terminal
concessions, investing
$1.3 billion

14 railroad concessions,
investing $0.4 billion

10 toll-road projects,
almost all in South Africa,
investing $1.6 billion

26 transactions, mainly
management or lease
contracts

Extremely beneficial
with exponential
increase in coverage
and penetration

Controversial in some
cases, but

has helped improve
overall sector efficiency

Few cancellations but
frequent
renegotiations; power
purchase agreements
have proved costly for
utilities

Problematic and
controversial;
one-quarter of
contracts cancelled
before completion

No cancellations but
some lessons learned

Processes can be
controversial, but
cancellations have
been few and
results positive

Frequent renegotia-
tions, low traffic, and
costly public service
obligations keep
investment below
expectations

No cancellations
reported

Problematic and
controversial;

40 percent of
contracts cancelled
before completion

Several countries still
have potential to grant
additional licenses

Several countries still
have potential to
undertake divestitures

Likely to continue,
given huge unsatisfied
demands and limited
public sector capacity

Movement toward hybrid
models involving local
private sector in similar
frameworks

Limited number of
additional airports
viable for concessions

Good potential to
continue

Likely to continue but
model needs to be
adapted

Limited because only

8 percent of road
network meets minimum
traffic threshold, almost
all in South Africa

Movement toward hybrid
models involving local
private sector in similar
frameworks

Sources: Authors’ elaboration based on Bofinger 2009; Bullock 2009; Eberhard and others 2008;
Gwilliam and others 2008; Minges and others 2008; Mundy and Penfold 2008; and Svendsen,

Ewing, and Msangi 2008.

Note: ICT = information and communication technology; MW = megawatts.

performance is currently mixed {Vagiasindi
and Nellis 2009). Some critics argue that regu-
latory agencies have simply created additional
risks because of unpredictable decisions,

resulting from excessive discretion and overly
broad objectives (Eberhard 2007). Regulatory
autonomy remains elusive: in some countries,
turnover among commissioners has been high,
and the gap between law (or rule) and practice
has been wide. For water, where the vast major-
ity of service providers are state-owned enter-
prises, no evidence exists of any benefit from
regulation. For power and telecommunications,
some effect is discernible, but it is far from
unambiguous. Weak regulatory autonomy and
capacity constraints undermine the credibility
of independent regulators. Most African regu-
latory agencies are embryonic, lacking funding
and in many cases qualified personnel.

Key Recommendations

Based on these findings, one can make the fol-
lowing 10 key recommendations:

o Addressing Africa’s infrastructure efficiency
gap is a pressing policy priority with poten-
tial dividends of $17 billion a year.

e One of the most flagrant inefficiencies is the
failure to maintain infrastructure assets—
maintenance needs to be understood as an
investment in asset preservation.

o Institutional reform remains essential for
tackling utilities’ operational inefficien-
cies, both through private participation
and through governance reforms for state-
owned enterprises.

e Institutional reform should also go beyond
utilities to strengthen the planning func-
tions of the line ministries and address seri-
ous deficiencies in the budgetary process.

o Reforms are needed to get full value from
existing infrastructure, where widespread
administrative and regulatory bottlenecks
prevent facilities from being fully used.

o Regional integration can contribute signifi-
cantly to reducing infrastructure costs, by
allowing countries to capture scale econo-
mies and manage regional public goods
effectively.

e Development of infrastructure networks
needs to be strategically informed by the
spatial distribution of economic activities
and by economies of agglomeration.



o Infrastructure’s social policy needs to be
rethought, placing more emphasis on recov-
ering costs from those who can afford it and
on recasting subsidies to accelerate access.

e Achieving universal access will call for
greater attention to removing barriers that
prevent the uptake of services and offer-
ing practical and attractive second-best
solutions.

o Closing Africa’s infrastructure financing
gap is critical to the region’s prosperity, and
the global financial crisis has only made
infrastructure more relevant.

Recommendation 1: Address Africa’s
Infrastructure Efficiency Gap as a
Pressing Policy Priority

The findings presented underscore the magni-
tude 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 existing resources
more effectively.

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 com-
mitments to address efficiency. Pouring addi-
tional funding into sectors characterized by
high levels of inefficiency makes little sense.
However, postponing increases in finance until
efficiency improves is not a valid option: the
cost to economic growth and human develop-
ment is simply too high. Rather, development
partner efforts to secure additional 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.

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” condition
or when meters must be installed to improve
revenue collection). These kinds of efficiency-
related investments deserve to be prioritized
because of the high returns they typically bring.

The current global financial crisis only
strengthens the motivation for addressing
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infrastructure inefficiencies. As African coun-
tries begin to feel the pinch of the global finan-
cial crisis, and as other sources of funding begin
to dry up, measures to improve the efficiency
of using existing resources become particularly
attractive. Such measures provide an addi-
tional internal source of finance at a relatively
low monetary cost. Of course, in some cases,
significant investments may be needed before
efficiency gains can be captured (for example,
reducing distribution losses in power or water).
In other cases, the economic context of the crisis
may simply increase the political cost of taking
such measures, such as raising cost recovery or
laying off excess employees.

Potential efficiency gains take a wide variety
of forms, which are developed in the recom-
mendations that follow. Briefly, they include
the following areas:

o Safeguarding maintenance expenditure to
avoid wasting resources on the repeated
rehabilitation of existing assets, which could
save $2.6 billion a year in avoidable capital
expenditure for the roads sector alone

e Reforming institutions to improve the oper-
ational performance of utilities and other
service providers that are currently wasting
$6 billion a year on inefficiencies such as
overstaffing, undercollection of revenues,
and distribution losses

o Addressing deficiencies in the public expen-
diture framework, where $3.3 billion a year
of infrastructure resources appear to be
poorly allocated across sectors and low bud-
get execution prevents $1.8 billion a year of
public investment funds from being spent

e Modernizing administrative and regulatory
frameworks to reduce bottlenecks that pre-
vent services from being provided effectively
across existing infrastructure networks and
impose substantial costs on infrastructure
users

o Reaping the economies of scale and coor-
dination benefits associated with regional
integration, which in the case of power
alone can be as high as $2 billion a year

e Securing the highest returns from new
infrastructure investments by using them
to secure economies of agglomeration and
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to facilitate the development of productive
activities along key economic corridors

o Rethinking infrastructure social policy
to place more emphasis on cost recovery
from those who can afford to pay, and
redirecting the current $4 billion a year of
subsidies to accelerate access among lower-
income groups

e Reducing the costs of meeting key infra-
structure targets by adopting lower-cost
technologies that provide reasonable lev-
els of service at a price that is affordable to
both consumers and the government.

Recommendation 2: Make Greater
Efforts to Safeguard Maintenance
Spending

The traditional neglect of maintenance expen-
diture needs to be reversed by rethinking
maintenance as asset preservation. One-third
of Africa’s infrastructure assets need rehabilita-
tion, indicating that historic neglect of main-
tenance is endemic. For fragile states and for
rural infrastructure, the share of assets needing
rehabilitation is much higher. The shortfall in
road maintenance spending is costing Africa
$1.9 billion a year in avoidable capital expen-
ditures. 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
substantial 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 preservation.

The road sector shows that maintenance
can be improved through suitable institutional
reforms. Since the mid-1990s, the majority of
African countries have established road funds
as a means of channeling road user charges
to network maintenance. Countries with
road funds do significantly better at raising
adequate maintenance funds as long as the
fuel levies paid into these funde are set high
enough to provide material financing. More-
over, countries with both road funds and road
agencies do significantly better in safeguard-
ing the quality of their road networks. The use

of multiyear performance-based contracts for
roads has further contributed to the efficacy
and efficiency of road maintenance. These
findings illustrate that a combination of fund-
ing mechanisms, institutional capacity, and
contractual incentives is needed to overcome
the maintenance challenge.

Donors have traditionally eschewed fund-
ing maintenance, arguing it is more sustainable
for funding directly from country budgets. The
argument is a good one. However, the willing-
ness of donors to fund asset rehabilitation
can create perverse incentives for countries
to neglect maintenance, because governments
face a choice between raising taxes today to
finance maintenance or simply waiting a few
years to obtain subsidized donor capital for
reconstruction. 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, low-
maintenance technologies. Even if they rep-
resent a higher investment cost in the short
run, overall life-cycle costs may be lower if
reconstruction can be avoided or postponed.
As donors move toward sectorwide budget
support, they will have a greater opportu-
nity to ensure that maintenance spending is
adequately supported in the budget envelope.
In any case, as a general principle, the estab-
lishment of a sound framework for financing
maintenance should be a prerequisite for the
funding of major capital programs.

Recommendation 3: Tackle

Inefficiency through Institutional
Reform

Since the mid-1990s, the institutional agenda
has broadened and deepened (Vagliasindi and
Nellis 2009). In the 1990s, the emphasis of
institutional reform was on sector restructur-
ing and private participation, transplanting
to Africa experiences from other parts of the
developing world. This approach yielded dra-
matic results in telecommunications, but else-
where the benefits were more limited and the
experiences more problematic. 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 dogmatic perspec-
tive on the private sector has emerged. This
perspective values private financing in mobile
telephony, power generation, and ports, while
recognizing its limits in roads, rail, power, and
water (see table O.6). Even for infrastructure
where the proven appetite for private finance
is very limited, the potential contribution of
the private sector to tackling costly manage-
ment inefficiencies (undercollected utility
revenues, low labor productivity, 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 participation has undergone signifi-
cant expansion. More emphasis has fallen on
the local (not international) private sector and
on hybrid models that experiment with differ-
ent ways of allocating responsibilities between
public and private partners.

Another important way in which the insti-
tutional reform agenda has broadened is the
greater focus on the quality of governance for
enterprises that remain state owned (Vagli-
asindi and Nellis 2009). The recognition that
the private sector will never be a ubiquitous
service provider has come with the realiza-
tion 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, better governance of state-
owned enterprises can improve performance.
Past efforts at improving utility management
focused too heavily on technical issues at the
expense of corporate governance and account-
ability. Future state-owned enterprise reforms
seem justified as long as they focus on deeper
institutional issues. Key measures include
greater decision-making autonomy for the
board of directors, more objective selection
criteria for senior managers, rigorous disclo-
sure of conflicts of interest, and more trans-
parent, merit-based recruitment processes.

Parallel efforts can strengthen financial
and operational monitoring of state-owned
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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 information. Today, basic oper-
ational and financial data on firm perfor-
mance are not produced, reported, or acted
on. Without information or, perhaps worse,
without action on what information is pro-
duced, better outcomes cannot be expected.
Key measures include auditing and publishing
financial accounts and using comprehensive
cost-based accounting systems that allow the
functional unbundling of costs and a clearer
sense of cost centers. After this foundation is
in place, contracting mechanisms can improve
performance—within the public sector or with
the private sector.

Public sector performance contracts need
strong performance incentives. Initial attempts
to improve African state-owned enterprises
through performance contracts with their line
ministry or other supervisory agency were
minimally effective. Recent efforts in water
(Uganda), however, have had a much more
positive effect. The key feature of these con-
tracts is to incorporate incentives for good
managerial (and staff) performance and, more
rarely, sanctions for failure to reach targets.

Creating effective performance incentives
in the public sector can be challenging, mak-
ing management contracts with the private
sector a relevant option. Either expatriate or
local management teams can be contracted
with, each of which offers advantages. Clarity
about what a contract can and cannot achieve,
particularly given its short time horizons, is
essential. At best, a management contract can
improve performance in a handful of rela-
tively manageable aspects of efficiency, such
as revenue collection and labor productivity. It
cannot solve deficiencies in the broader insti-
tutional framework; ideally, these should be
addressed beforehand. Nor can a management
contract raise investment finance or deliver
major effects on service quality that require
substantial inivestments or lengthy gestations.

In principle, regulation can do much; but in
practice, regulation has proved difficult. Regu-
lators have been set up across Africa, precisely
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to insulate utilities from political interference
while closely monitoring enterprises. Improving
regulatory performance is a long-term process
to be pursued where private participation and
competitive pressures are significant. The chal-
lenge of establishing new public institutions in
developing countries is often underestimated.
Independent regulation requires a strong polit-
ical commitment and competent institutions
and people. Where some or all are lacking, con-
sidering complementary or transitional options
that reduce discretion in regulatory decision
making through more explicit rules and proce-
dures or by outsourcing regulatory functions to
advisory regulators and expert panels may be
wise (Eberhard 2007).

Recommendation 4: Include Line
Ministries and Budgetary Processes on
the Institutional 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 responsibilities, which, if not adequately
discharged, can jeopardize the functioning
of the sector. They take the lead in sector
planning, participate in the formulation of the
public budgets, and execute investments. How-
ever, 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 infra-
structure line ministries to ensure that the
construction of critical new assets begins early
enough to come on stream when needed. Too
often overlooked or debilitated during the
course of sector restructuring efforts, plan-
ning is a critical sector function. It is essential
to restore this vital planning capability in the
line ministries and to develop sound techni-
cal methodologies for identifying and selecting
infrastructure projects. More rigorous project
screening can ensure that infrastructure invest-
ments are selected according to their expected
returns and are appropriately sequerniced and
synchronized with one another and with
broader development plans to maximize syn-
ergies and avoid costly bottlenecks.

A clear example is power generation. Tra-
ditionally, planning and procurement of new
power infrastructure were the province of the
state-owned utility. With power sector reforms
and independent power producers, those func-
tions were often 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 complex-
ities on the ground. In many cases, planning
has collapsed. New plants are rarely timely,
thereby opening power gaps that prompt
recourse to temporary power and discour-
age investors. When procurement is (finally)
undertaken, the authorities may not take the
trouble to conduct international competitive
bidding. This outcome is unfortunate because
a rigorous bidding process lends credibility
and transparency to procurement and results
in more competitively priced power.

Because domestic 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 sec-
tor budget is allocated and spent may offset
development finance that focuses too narrowly
on specific project interventions. So donor
resources are best channeled programmatically
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 interven-
tions must be grounded in a broader under-
standing of the public expenditure framework
in each sector.

Ad hoc political priorities with little or no
economic screening too often characterize the
budgetary process. The annual budget cycle
prevents adequate follow-through on the fund-
ing of multiyear infrastructure projects. When
it comes to implementation, many countries
have significant problems with budgetary
execution, with procurement bottlenecks pre-
venting the full budget allocations from mate-
rializing in actual spending.

Key aspects of the public expenditure
framework need to be addressed. The budget-
ing 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 activities
and their associated costs. The careful incor-
poration of maintenance in medium-term
sector-planning tools can prevent the growing
need for asset rehabilitation. Project appraisal
should underpin the budgetary process for
public investment to ensure that all invest-
ments under political consideration pass at
least a minimum threshold of economic via-
bility. Administrative processes that delay the
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 timely fashion (Prevost 2009). In Tanzania,
steep increases in budget allocations to the sec-
tor followed water’s identification as a priority
in the country’s poverty reduction strategy,
but disbursements increased at a much slower
pace, thus impeding any immediately discern-
ible effect on access (Van den Berg 2009).

Parallel improvements are also needed in the
way donor finance is channeled. Given the rele-
vance of external funds, a solid public expendi-
ture 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 mul-
tidonor initiatives that pool funds to provide
general budgetary support for a sectorwide
program of interventions is preferable.

Recommendation 5: Use Administrative
and Regulatory Reforms to Get Full
Value from Existing Infrastructure
Africa is failing to get the full development
potential even from its existing infrastructure
networks. Administrative and regulatory fail-
ures create bottlenecks and prevent infrastruc-
ture assets from delivering the services they
are supposed to. These problems are particu-
larly evident in transport, where high-impact
reforms are urgently needed.
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Liberalizing the trucking industry can
reduce the exorbitant road freight costs in
Central and West Africa. The regulation and
market structures of the road freight industry,
not the quality of road infrastructure, are the
binding constraints on international 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 (60—-160 percent). The tour de role
regulatory framework, based on market shar-
ing and centralized allocations of freight, lim-
its vehicle mileage and undermines incentives
to improve fleet quality. The alternative is to
combine free entry to the market and market
pricing with regulatory enforcement of rules
for quality and operating behavior. Already
practiced 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 qual-
ity will simply lead to higher profit margins for
the trucking industry without lowering trans-
port costs for consumers.

One-stop border posts are essential to avoid
extensive delays in transit traffic along interna-
tional road corridors. Road conditions along
Africa’s major international corridors are good,
with trucks reaching speeds of 50—60 kilome-
ters an hour, but long delays at borders slow
effective velocities to little more than 10 kilo-
meters 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 time and four days spent
at border crossings. Compare that total with
land border-crossing times of no more than
half an hour for industrialized countries. The
cost of delays for an eight-axle interlink truck
has been estimated at about $300 a day. The
investments to develop one-stop border facili-
ties and to modernize customs procedures are
relatively modest and would pay back in barely
a year. Without such reforms, further invest-
ments in the road network will have little effect
on overall transit times.

More refiable interconnection services can
avoid even longer delays on international rail
corridors. Locomotives from one country are
generally not allowed to travel on another
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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 locomotive. These delays can be
extensive. A journey of 3,000 kilometers from
Kolwezi on the Democratic Republic of Congo
border to the port of Durban in South Africa
takes 38 days—including 9 days of travel time
and 29 days associated primarily with loading
and interchange of freight. This delay partly
reflects the lack of reliable, well-maintained
locomotives, but it also reflects the absence of
clear contractual incentives to service traffic
from a neighboring country’s network. Reduc-
ing such delays would require total rethinking
of contractual relationships and access rights
linking the railways along the corridor. It
would also likely require a regional clearing-
house to ensure transparency and fairness in
reciprocal track access rights.

Slow movement of containers and cargo
through Africa’s ports imposes very high eco-
nomic costs. Many firms cite bottlenecks at
ports as their most pressing infrastructure
constraint in countries as diverse as Burkina
Faso, Cameroon, Malawi, Mauritius, and South
Africa. Container dwell times in East and West
Africa are 1215 days, twice the international
best practice of 7 days. Most delays are caused
by long processing and administration times
and poor handling in congested port areas,
rather than by any real limitations in basic
quay capacity. 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) ves-
sel in 2006 and proportionately more for larger
ships. Shipping lines have responded by intro-
ducing “congestion charges”: for a 20-foot
container in 2006, ranging from $35 a day in
Dakar, Senegal, to $420 a day in Tema, Ghana.

The solution 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 administration—both need
to be addressed simultaneonusly. Inadequate
cranes are part of the problem, but new equip-
ment alone will not deliver better performance
unless staff practices are also modernized.
Ports with container terminal concessions have

boosted handling rates. Modernizing customs
administration requires modern information
technology and associated database systems.
Such soft infrastructure has traditionally been
underfunded, contributing to poor port effi-
ciency. Governance issues may also afflict cus-
toms administration.

Port and land distribution infrastructure
need to be integrated. The lack of an inte-
grated land distribution system, particularly
for transit traffic, further impedes container
traffic. Making the most progress are dry and
liquid bulk exports, where many port facilities
are privately owned and integrated within a
comprehensive logistics system. Container-
ized trade, in contrast, is often only skin-deep.
Containers are packed and unpacked near the
ports, and the benefits of fully integrated mul-
timodal transport corridors associated with
container adoption are not secured. As a result,
little containerized traffic moves into the land-
locked hinterland, and most of those countries’
imports are transported as general cargo.

Overall, the transport regulatory and
administrative framework needs to promote
seamless multimodal transportation networks
more consciously. Transport chains can be no
stronger than their weakest links, which are
usually the interchanges between different
modalities—such as road to rail or rail to sea.
The weaknesses are partly physical, where no
physical connection exists between the modes
and no infrastructure is available for transship-
ment. However, they are also partly institu-
tional, with responsibility for the interchanges
not falling clearly to one modal agency or the
other. Finally, they are partly operational, with
the government collecting taxes and duties,
or staff collecting bribes, slowing movements,
and pushing up costs. Even at the sector policy
and planning level, Africa’s transport modes
are too often parceled out across separate line
ministries, thereby preventing a cohesive inter-
modal transport framework from emerging.

Recommendation 6: Pursue

Regional Integration to Reduce
Infrastructure Costs

Regional integration lowers costs across all
aspects of infrastructure. The high cost of infra-
structure services in Africa is partly attributable



to fragmentary national boundaries preventing
achievement of scale economies.

In ICT, power, ports, and airports, regional
collaboration essentially provides scale econ-
omies that reduce the cost of service. Most
African countries are simply too small to
develop infrastructure cost-effectively on
their own. In ICTs, regional collaboration in
continental fiber-optic submarine cables can
reduce Internet and international call charges
by half, relative to national reliance on satel-
lite communications. In power, 21 countries
have national power systems below the mini-
mum efficient scale of a single plant. By shar-
ing large-scale, cost-effective energy resources
across countries, regional trade can reduce
electricity costs by $2 billion a year. The traf-
fic flows to most of Africa’s national ports and
airports are too low to provide the scale econ-
omies needed to attract services from major
international shipping companies and airlines.
Regional collaboration in multicountry hubs
can help overcome this problem.

In road and rail corridors and transbound-
ary river basins, collaborative management of
these regional public goods reduces the cost.
Many of Africa’s infrastructure assets and natu-
ral resources are regional public goods that cut
across national frontiers and can be effectively
developed and maintained only through inter-
national collaboration. Road and rail corridors
need to be managed collaboratively to smooth
transport and trade services to Africa’s 15 land-
locked countries, avoiding the extensive border
delays that slow international road freight to
10 kilometers an hour. Africa’s 63 international
river basins call for cooperative water resource
management and coordinated investments to
increase basin yields of food, power, and other
economic opportunities, while strengthening
environmental sustainability and mitigating
the effects of droughts and floods.

Reaping these benefits poses numerous
institutional challenges. Among them are
mobilizing political will, developing effective
regional institutions, setting priorities soundly,
harmonizing regulatory procedures, and facili-
tating project preparation and finance.

Notwithstanding the economic case for
regional integration, the mobilization of politi-
cal will faces considerable obstacles. Regional
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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 institutions are needed to facili-
tate agreements and implement compensa-
tion mechanisms. Some countries have more
to gain from regional integration than others
do. As long as regional integration provides
a substantial economic dividend, one should
be able to design compensation mechanisms
that make all participating countries better off.
Benefit sharing was pioneered through inter-
national river basin treaties, such as that for
Senegal, and could be applied to other regional
infrastructure more broadly. Africa has an
extensive architecture of regional political and
technical bodies, but they have overlapping
memberships, limited technical capacity, and
limited enforcement powers. Nor do they cur-
rently have the capacity to implement cross-
border compensation mechanisms.

Moving on regional projects that deliver
quick wins is important. Because of the daunt-
ing investment agenda, better sequencing and
priority setting for regional projects are needed.
Political, economic, and spatial approaches
have all been widely discussed. Regional proj-
ects range from bilateral cooperation on a
transmission line or border post to vast and
complex interventions, sometimes with a con-
tinental reach. Given the size of the challenges,
starting small with projects that deliver tangible
high returns and building incrementally on ini-
tial successes may be advisable.

Regulatory harmonization needs to go hand
in hand with physical integration. Unless regu-
latory frameworks and administrative proce-
dures are harmonized to allow the free flow of
services across national boundaries, physical
integration of infrastructure networks will
be ineffective, Making progress on regulatory
reform has a relatively low monetary cost, but
it can have a very high return. A good example
is the Yamoussoukro Decision: opening the
skies for air transportation across Africa, it has
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led to greater freedom in the negotiation of
bilateral agreements.

Greater efforts are needed to facilitate prepa-
ration of complex regional projects, which are
particularly costly and time-consuming to pre-
pare. 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 typi-
cally geared toward national investments.

Recommendation 7: Take a Spatial

View of Infrastructure Development
Priorities

Infrastructure networks are inherently spatial,
both reflecting and underpinning the spatial
distribution of economic activity. Infrastruc-
ture plays a key role in enabling cities to benefit
from economies of agglomeration. Transport
networks interconnect urban centers with each
other and with international trading networks,
providing the basis for exchange between the
urban and rural economies. Energy, water, and
ICT all enhance productivity within urban and
rural spaces. Therefore, infrastructure plans
and priorities should be strategically informed
by a clear understanding of the spatial dis-
tribution of economic activity and potential.
A clear example of this approach is the Spatial
Development Initiative of the New Partnership
for Africa’s Development (NEPAD).

The spatial lens is a useful basis for pri-
oritization of infrastructure investments and
provides insight into cross-sectoral links.
Looking at infrastructure through a spatial
lens allows identification of the key bottle-
necks along various trading corridors, which
are typically the highest-return interventions.
Cross-sectoral links also become more appar-
ent through a spatial view, shedding light on
the need for coordinating interventions across
infrastructure sectors and between infrastruc-
ture and client economic sectors. An emerg-
ing literature suggests that because of synergy
effects, the returns from bundling multiple
infrastructure interventions in a particular
spatial area (Torero and Escobai 2005) or aiong
a given spatial corridor (Briceno-Garmendia
and Foster 2009a, 2009b) are higher than
those from making the same investments in a

spatially uncoordinated manner. In Africa—
too often—the limited infrastructure available
is thinly spread out, preventing such synergies
from being captured.

The urbanization 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 urban-
izing fast, creating change that is predictable
and beneficial for both urban and rural areas.
Prosperity and density go together, as changes
in productivity require agglomeration econo-
mies, larger markets, and better connectiv-
ity. Concentration and urbanization trigger
prosperity in both urban and rural areas, and
well-functioning cities facilitate the transition
from subsistence agriculture by providing a
large market for rural products and support-
ing nonfarm activities. 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 inte-
gration 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
cities are growing fast, but with insufficient
infrastructure and poor institutions, most
new settlements are informal and not cov-
ered by basic services. Urban planning should
be strengthened to reduce sprawl, enhance
densification, prevent development in pre-
carious environmental zones, 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 function. Cities frequently
lack the financial basis to develop the infra-
structure critical to their success. The local
tax base, though potentially large, is typically
unexploited, leaving municipalities reliant on
central government transfers, which are too
often inadequate or unpredictable.

Large agricultural sectors and rural econo-
mies remain central to economic growth and
poverty reduction in Africa. Yet the access of
rural populations 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 spatial 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 platform can contribute to
agricultural productivity through simple text-
message extension services, through bulletins
on agricultural market prices and meteoro-
logical conditions, and as a vehicle for finan-
cial transactions. The possibilities are only just
beginning to be explored.

Recommendation 8: Rethink
Infrastructure Social Policy
Although Africa’s infrastructure services are rel-
atively expensive, costs remain even higher than
prices, and this lack of cost recovery has major
detrimental effects. Underpricing infrastructure
services is costing Africa $4.7 billion a year in
forgone revenues. In addition, because of ineq-
uitable access to infrastructure services, these
subsidies are highly regressive, largely bypass-
ing the poor (figure O.9). The underrecovery
of costs impairs the financial health of utilities
and slows the pace of service expansion.
Concerns about affordability are usually
the pretext for underpricing services but do
not bear much scrutiny (figure O.9). A subsis-
tence-level monthly utility 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 mag-
nitude pose affordability issues for the more
affluent groups in low-income countries, the
main ones to enjoy access to services. Afford-
ability would become a binding constraint in
low-income countries only when service cov-
erage starts to exceed 50 percent. Only in the
poorest of countries, and those with excep-
tionally high infrastructure costs, does full
cost recovery seem unachievable for today’s
more affluent consumers. Even in these cases,
operating cost recovery should be a feasible
objective, with subsidies limited to capital
costs. Simulations suggest that raising tariffs to
cost recovery would have only minimal effects
on poverty rates in most cases.
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Figure 0.9 Access to and Affordability of
Household Services
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The affordability of services depends
not only on prices, but also on the type of
payment arrangements that are made avail-
able 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 elec-
tricity, and a growing number of power utili-
ties are adopting 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 con-
nection civarges are often much more serious
than those with use-of-service charges. More-
over, the absence of a connection may itself
be a good targeting variable for identifying

23



24

AFRICA'S INFRASTRUCTURE: A TIME FOR TRANSFORMATION

disadvantaged households, although less so
in a low-access environment where coverage
may be far from universal, even among afflu-
ent 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 existing 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
proportionately, rapidly becoming unafford-
able for the national 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 poli-
cies that are simply not scalable and will keep
coverage low.

Recommendation 9: Find Practical
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, sew-
erage, and even all-season roads that service
their communities. The very slow progress in
expanding this access since the mid-1990s sug-
gests that universal access to infrastructure is
more than 50 years away for most countries
in Africa.

This situation calls for a different approach
to expanding modern infrastructure services
and for greater attention to second-best alter-
natives. Business as usual will not bring about
the acceleration of infrastructure access that
Africa needs. Moreover, even if access can be
accelerated, many people will have to continue
to rely on alternatives to modern infrastruc-
ture services for many years to come. There-
fore, infrastructure social policies in Africa
need to give greater thought to improving and
expanding second-best alternatives.

In expanding modern infrastructure
networks, closer attention should be paid to
the demand side of the equation. The mobile
telephone revolution 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 matter of simply rolling out new
networks, overlooking the fact that even where
networks are available, the hookup rates are
relatively low. They need to pay greater atten-
tion to demand-side issues that prevent cus-
tomers from making connections: connection
charges that are much higher than household
incomes, as well as tenure and urban devel-
opment issues. The most cost-effective way
to increase access for many utilities may be
through densification programs that increase
hookups to existing networks by using greater
community outreach to understand better the
demand side of the market.

Second-best alternatives can be fine-tuned
to provide feasible and attractive infrastructure
services to those otherwise unserved. The vast
majority of those without access to modern
infrastructure services rely on traditional alter-
natives, such as candles, wells, or unimproved
latrines. Although doing the job, these tradi-
tional alternatives tend to be inconvenient,
inferior, or unsafe. Second-best solutions, such
as street lighting, solar lanterns, standposts,
and improved latrines, would provide house-
holds with superior services at a cost that is
somewhat higher than the traditional alterna-
tives but still falls far short of modern services.
Puzzlingly, these second-best solutions 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 solutions (such as
standposts and street lighting), which makes it
difficult for service providers to recover costs
and greatly complicates the administration of
the facilities. Effective institutional arrange-
ments must be found to support implemen-
tation of these alternatives. Another problem
is that some of these alternatives, although
cheaper, may simply not be cheap enough to
be widely affordable.



Recommendation 10: Close the
Infrastructure Funding Gap
Notwithstanding the importance of all these
efficiency measures, a substantial infrastruc-
ture financing gap of $31 billion a year remains.
Such a large shortfall looked daunting 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 emphasis on sup-
porting African infrastructure. Official devel-
opment assistance flows almost doubled, from
$4.1 billion in 2004 to $8.1 billion in 2007. The
resurgence of economic growth on the conti-
nent led to an upswing in private participation.
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 addition, non-OECD countries—
notably China and India—began to take a
growing interest in financing infrastructure
within a framework of South-South coop-
eration. 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 disburse-
ments 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 con-
tinue to increase over the next few years.

In the absence of any offsetting measures,
domestic infrastructure spending would likely
fall, compromising economic recovery and
deepening poverty. The existing 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 bottle-
necks, and maintain existing assets would be
severely reduced. In Latin America during the
1990s, some 50 percent of the fiscal compres-
sion 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
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2 percent. Growth in Latin America and Asia
was compromised in a “lost decade.”

Many countries, ranging from China and
India to Argentina and Mexico, have used
infrastructure-based fiscal stimulus in times of
economic crisis. If well targeted to addressing
key economic bottlenecks 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,
creating short-term employment to alleviate
poverty. Although Africa could benefit from
such a program, the continent does not have
the means to finance it without external sup-
port. Estimates suggest that a $50 billion stim-
ulus 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, boosting projections for
2010 to 4 percent, compared with the postcrisis
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 particular attention
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 generation, donors will still
need to scale up substantially to address the
current crisis in the sector. This scale-up was
already under way before the onset of the cri-
sis, 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 magni-
tude of the financing gap that these countries
face relative to the size of their economies, as
well as the importance of infrastructure in
regenerating their development, a case exists
for channeling incremental donor resources in
their direction.

Some of Africa’s larger low-income coun-
tries have the potential to raise a significant
amount of iocal finance for infrastructure if
suitable instruments can be developed. In a
handful of African countries, domestic capi-
tal markets are beginning to look wide and
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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 relatively short-maturity commercial bank
lending, often not the best suited for infra-
structure projects. A need exists to further
develop corporate bond markets and to create
regulatory conditions for greater participation
by institutional investors in funding infra-
structure investments.

Note
The authors of this chapter are Vivien Foster
and Cecilia Briceio-Garmendia.
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Introduction

The Africa Infrastructure

Country Diagnostic

n 2005, the Commission for Africa drew

public attention to the magnitude and

urgency of Africa’s development challenges
and sounded a new appeal to the international
community to meet them. In its landmark
report, Our Common Interest, the commission
underscored infrastructure as one of the con-
tinent’s central challenges:

Infrastructure is a key component of the
investment climate, reducing the costs of
doing business and enabling people to access
markets; is crucial to advances in agriculture; is
a key enabler of trade and integration, impor-
tant for offsetting the impact of geographical
dislocation and sovereign fragmentation, and
critical to enabling Africa to break into world
markets; and is fundamental to human devel-
opment, including the delivery of health and
education services to poor people. Infrastruc-
ture investments also represent an important
untapped potential for the creation of pro-
ductive employment. (Commission for Africa
2005: chap. 7, para. &1, citations omitted)

In the years preceding the commission’s
report, external capital flows for African infra-
structure had reached a historic low. During

the 1990s, many donors shifted their priorities
to social interventions focused on poverty alle-
viation, overlooking the central importance of
economic growth as an engine of poverty reduc-
tion. Moreover, private capital flows in the early
2000s were weak in the aftermath of the Asian
crisis. The commission’s report stated that

despite its clear benefits, African govern-
ments and their development partners sharply
reduced, over the 1990s, the share of resources
allocated to infrastructure—reflecting its lower
priority in policy discussions. In retrospect,
this was a serious policy mistake, driven by the
international community, which undermined
growth prospects and generated a substantial
backlog of investment—a backlog that will
take strong action, over an extended period
of time, to overcome. (Commission for Africa
2005: chap. 7, para. 63, citations omitted)

The report estimated Sub-Saharan Africa’s
infrastructure financing needs to be $39 bil-
lion per year, divided almost equally between
capital expenditure ($22 billion) and spending
on operation and maintenance ($17 billion).
On this basis, it recommended a doubling of
infrastructure spending in the region, to be
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supported by increased donor allocations of
$10 billion up to 2010.

Soon after the publication of the commis-
sion’s report, the Group of Eight summit at
Gleneagles expressed a firm political commit-
ment to scale up donor financing for African
infrastructure, which led to the formation of
the Infrastructure Consortium for Africa. The
consortium became a forum where major
bilateral and multilateral donors could work
with continental and regional institutions to
spearhead economic integration and maintain
the momentum behind the political commit-
ment of Gleneagles.

Genesis of the Project

From its inception, the consortium recognized
that the paucity of information and analysis
on African infrastructure severely constrained
scaling up. Even the most elementary data—on
quantity and quality of infrastructure stocks,
access to services, prices and costs, efficiency
parameters, historic spending, and future
investment needs—were either nonexistent
or limited in coverage. Most standard global
databases on infrastructure covered barely a
handful of African countries.

A stocktaking paper concluded that the data
situation seriously impeded the region’s abil-
ity to interpret and understand the state of its
infrastructure. It asserted that “[w]e don’t know
precisely how well Sub-Saharan Africa is meet-
ing its infrastructure needs, because the quality
and quantity of the data has become so poor.
Improving Africa’s ability to monitor and bench-
mark its performance should be a top priority
for the international community and is likely to
be a major challenge requiring significant coor-
dination across countries and donors” (Estache
2005: executive summary, 1). The consortium
concluded that, without such information,
evaluating the success of past interventions,
prioritizing current allocations, and providing
a benchmark to measure future progress would
be difficult. Therefore, the consortium decided
to unite in a joint knowledge program, the Afvica
Infrastructure Country Diagnostic (AICD). The
goal of the AICD is to improve the knowledge
base of the African infrastructure sectors.

A steering committee chaired by the Afri-
can Union Commission was formed to over-
see the AICD project. The committee included
representatives from the African Development
Bank, the New Partnership for Africa’s Devel-
opment, and the regional economic com-
munities (Common Market for Eastern and
Southern Africa, Economic Community of
Central African States, Economic Community
of West African States East African Commu-
nity, Economic Community of West African
States, and Southern African Development
Community). Agence Francaise de Développe-
ment, the U.Ks Department for International
Development, the European Commission,
Germany’s Kreditanstalt fiir Wiederaufbau,
the Public-Private Infrastructure Advisory
Facility, and the World Bank pledged resources
to the project. The implementation of AICD
was delegated to the Africa Vice Presidency
of the World Bank. The steering committee
also convened a technical advisory panel of
academics from around the world to provide
independent review of the studies.

Technical work on the project began in
mid-2006 and proceeded in three stages. The
first stage, running from mid-2006 to mid-
2007, was devoted to primary data collection
at the country level, and it produced a suite of
new databases on African infrastructure. The
second stage, from mid-2007 to mid-2008,
focused on data analysis. It led to the pro-
duction of a number of background papers
analyzing key aspects of infrastructure at the
continental level (see table I.1). The third stage,
from mid-2008 to mid-2009, involved consul-
tation and outreach on preliminary findings
and focused on producing this report.

For the purposes of the diagnostic, infra-
structure is defined to include all the main
networks, those associated with information
and communication technologies (ICTs), irri-
gation, power, sanitation, water, and transport
(including air, maritime, rail, and road). As
far as possible, the diagnostic aims to cover
not only physical infrastructure but also the
services it provides. The emphasis is on pub-
lic access infrastructure, so the study does not
cover oil and gas pipelines or private port and
rail infrastructure dedicated to the exclusive use
of particular mineral or industrial activities.



Neither does the diagnostic consider needs for
water storage infrastructure required to protect
countries from droughts and floods beyond
those necessitated by particular downstream
uses such as hydropower electricity generation,
irrigation, and water supply.

The primary unit of analysis for the diag-
nostic is the country. The focus is on Sub-
Saharan Africa, given the genesis of the proj-
ect as a response to the major infrastructure
deficits in that part of the continent. Owing
to budgetary and feasibility constraints, the
diagnostic was originally limited to 24 of
the 48 countries in the Sub-Saharan region
(figure I.1). This Phase I sample covers almost
all of the major countries, which together
account for about 85 percent of the population
and GDP of the region. They were carefully
selected to represent the economic, geographic,
cultural, and political diversity that charac-
terizes the region (figure 1.2). Therefore, the
sample of 24 countries is statistically represen-
tative, providing an adequate basis for draw-
ing inferences about the overall infrastructure
situation of Sub-Saharan Africa.

Later, the project steering committee rec-
ommended extending the coverage of the
diagnostic to as many of the remaining Afri-
can countries as possible. Following further
fund-raising, Phase II of the project was ini-
tiated in mid-2008. It incorporates 16 more
countries, raising the total to 40. Although
the focus remains on Sub-Saharan Africa,
Phase II includes greater coverage of North
African countries in a number of areas to com-
plete the African picture and provide a point of
comparison with the Sub-Saharan region.

Scope of the Project

The results of Phase II were not available at the
time of writing, so the results presented in this
volume are based on the analysis of the 24 Phase
I countries. However, all financial aggregates
in this report have been scaled up to cover the
whole of Sub-Saharan Africa. Financial estimates
were scaled to reflect the weight of the 24 sample
countries in the overall GDP of the region.

The country-level analysis has three pillars,
each of which is described below:
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Table 1.1 AICD Background Papers

Number Category and title

Authors

Cross-cutting topics

BP2 Access, Affordability, and Alternatives:
Modern Infrastructure Services in Africa

BP11 Unit Costs of Infrastructure Projects in
Sub-Saharan Africa

BP15 Financing Public Infrastructure in
Sub-Saharan Africa: Patterns, Issues,
and Options

Spending needs studies

BP3 Costing the Needs for Spending in ICT
Infrastructure in Africa

BP5 Powering Up: Costing Power
Infrastructure Spending Needs

BP7 Improving Connectivity: Investing
in Transport Infrastructure in
Sub-Saharan Africa

BP9 Irrigation Investment Needs in
Sub-Saharan Africa: A Matter of Scale

State-of-the-sector reviews
BP1 Stuck in Traffic: Urban Transport in Africa

BP4 Watermarks: Indicators of Irrigation
Sector Performance in Sub-Saharan Africa

BP6 Underpowered: The State of the Power
Sector in Sub-Saharan Africa

BP8 Beyond the Bottlenecks: Ports in
Sub-Saharan Africa

BP10 Information and Communications
Technology in Sub-Saharan Africa:
A Sector Review

BP12 Ebbing Water, Surging Deficits: Urban
Water Supply in Sub-Saharan Africa

BP13 Climbing the Ladder: The State of
Sanitation in Sub-Saharan Africa

BP14 The Burden of Maintenance: Roads in
Sub-Saharan Africa

BP16 Air Transport: Challenges to Growth

BP17 Taking Stock of Railway Companies in
Sub-Saharan Africa

Sudeshna Banerjee, Quentin Wodon, Amadou
Diallo, Taras Pushak, Helal Uddin, Clarence
Tsimpo, and Vivien Foster

Willem van Zyl, Lynette Coetzer, and Chris
Lombard

Cecilia Bricefio-Garmendia, Karlis Smits, and
Vivien Foster

Rebecca Mayer, Ken Figueredo, Mike Jensen,
Tim Kelly, Richard Green, and Alvaro Federico
Barra

Orvika Rosnes and Haakon Vennemo

Robin Carruthers, Ranga Rajan Krishnamani,
and Siobhan Murray

Liang Zhi You

Ajay Kumar and Fanny Barrett

Mark Svendsen, Mandy Ewing, and Siwa
Msangi

Anton Eberhard, Vivien Foster, Cecilia
Bricefio-Garmendia, Fatimata Ouedraogo,
Daniel Camos, and Maria Shkaratan

Michael Mundy and Andrew Penfold

Michael Minges, Cecilia Bricefio-Garmendia,
Mark Williams, Mavis Ampah, Daniel Camos,
and Maria Shkratan

Sudeshna Banerjee, Heather Skilling, Vivien
Foster, Cecilia Bricefio-Garmendia, Elvira
Morella, and Tarik Chfadi

Elvira Morella, Vivien Foster, and Sudeshna
Ghosh Banerjee

Ken Gwilliam, Vivien Foster, Rodrigo
Archondo-Callao, Cecilia Bricefio-Garmendia,
Alberto Nogales, and Kavita Sethi

Heinrich C. Bofinger
Richard Bullock

o The spending needs pillar estimates the cost
of future infrastructure requirements.

o The fiscal

costs pillar documents existing
patterns of infrastructure spending.

o The sector performance pillar clarifies the
scope for improvement in efficiency as well

as structural and policy reforms.
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Figure 1.1 Country Coverage of the Africa Infrastructure Country Diagnostic
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Estimating Future Spending Needs

At the outset of the AICD project, only a
small number of standardized cross-country
studies focused on estimating the magnitude

of Africa’s spending needs, and most of them
had limited country coverage. The best-known
global cross-country studies estimate spending
needs using econometric techniques and mac-
roeconomic panel data (Estache 2005; Fay and
Yepes 2003; Yepes 2007). These studies iden-
tify historical relationships between GDP and
physical infrastructure stocks to predict infra-
structure requirements given current growth
forecasts. Unit costs of infrastructure are then
used to convert these predictions into financial
estimates. These types of studies provide inter-
nationally consistent, first-order approxima-
tions of investment needs. They are likely to
underestimate requirements, however, because
they tend to focus on infrastructure quantity
rather than quality; do not take into account
repressed demand and social targets; and
use single, global (as opposed to country-
specific), unit-cost parameters based on effi-
cient implementation.

Country-specific or sector-specific engi-
neering cost studies existed for particular
infrastructure packages: the West Africa Power
Pool Master Plan, for example, and the African
Development Bank’s study of the Trans-Africa
Highway Network, in addition to various
country or regional master plans. These stud-
ies tend to be accurate and internalize policy-
defined targets, but they have a number of dis-
advantages. They are costly to produce, are not
available for all countries and sectors, and tend
to adopt a wide variety of methodologies that
limit their comparability across countries.

The AICD project studied spending needs
in five sectors: ICT, irrigation, power, trans-
port, and water and sanitation. The objective of
the studies was to develop a simple but robust
country-based microeconomic methodology
that would be significantly more accurate than
the “top-down” macro studies, yet substantially
more straightforward and standardized than
the “bottom-up” engineering studies. The meth-
odology aims to capture both market-driven
investments to keep pace with the demands
generated by a growing economy and politically
determined investment targets to meet social
needs that may not be commercially lucrative
without government subsidy. As important as
estimating the magnitude of investment needs,
the models calculate spending requirements for



rehabilitation of existing infrastructure assets
as well as maintenance needs to sustain opera-
tional (existing and new) assets.

The goal was not so much to produce an
estimate as to create a model that would allow
exploration of spending needs under a vari-
ety of different assumptions about economic
growth, social objectives, unit costs, and other
relevant parameters. Projections were based on
World Bank GDP growth projections for the
next decade and United Nations demographic
forecasts.

In most cases, no clear methodological
precedents existed for producing country-
level estimates of spending needs based on
this kind of microeconomic modeling. A
technique adopted across many of these stud-
ies was spatial modeling using geographic
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information systems (GIS) tools. Creation
of an African GIS database collated from
diverse sources and permitting the overlay
of geophysical, agroecological, demographic,
and economic features with infrastructure
networks made this approach possible (see
box I.1). The input parameters needed to run
the spending needs models could be derived
largely from an extensive desk review of avail-
able information.

Although efforts were made to develop
methodologies that were consistent across
sectors, the specifics of each sector raised par-
ticular challenges that called for some adapta-
tion. In all cases, spending needs include new
investment, rehabilitation of existing assets,
and operation and maintenance associated
with new and existing assets.

The AICD Geographic Information Systems Platform for Africa

Early in the AICD process, it became appar-
ent that geographic information systems (GIS)
would be a key input to many aspects of infra-
structure analysis. A decision was therefore
made to assemble all available geographic
databases of relevance to the African infra-
structure sectors into a single GIS platform.

The platform includes data sets from dif-
ferent scales, levels of detail, reference years,
and coding schemes. In all, more than 20 sep-
arate thematic layers of geographic informa-
tion cover each of the following topics.

o Infrastructure networks: power stations,
transmission lines, dam sites, irrigated
areas, roads (including type, condition, and
traffic), railways, ports, airports, submarine
cables, fiber-optic backbones, and global
systems mobile (GSM) signal coverage

e Physiographic features: topography, meteo-
rology, watercourses, river basin boundaries,
soil type, land coverage, and agricultural
usage and potential

e Socioeconomic features: cities, population
densities, mines, oil fields, poverty indica-
tors, travel time to nearest urban centers,
and household access to services.

The GIS platform was assembled from a wide
variety of sources. Public domain data, available
from the World Bank and other organizations,
such as the Food and Agriculture Organization,
the International Food Policy Research Institute,
the International Union for Conservation of
Nature, the U.S. Geological Survey, the Center
for International Earth Science Information Net-
work, the U.S. National Geospatial-Intelligence
Agency, and Oak Ridge National Laboratory,
were a primary resource. In some cases, gov-
ernment transport or other agencies provided
data. Databases were also purchased from
private sector sources or constructed from pri-
mary country data collected as part of the AICD
project. Where possible, an effort was made to
update existing data sets with information on
condition, status, or other characteristics, based
on expert assessment and other sources.

The AICD GIS platform is publicly avail-
able on the project Web site, http://Awww
.infrastructureafrica.org, where users may con-
sult preassembled infrastructure atlases for each
country. regionai econcmic community, and
the cent'nent. mzke use of the GIS tool to cre-
ate their cwn customiized maps; or download
shape files for more technical GIS analysis.
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o For ICTs, the spatial analysis was used to
estimate the costs, revenues, and hence
financial viability of rolling out services to
remote rural communities.

e For irrigation, the financial viability of irri-
gating crops at different locations was pre-
screened as suitable for large- or small-scale
irrigation development based on proximity
to large dams in one case and the road net-
work in the other.

 For transport, the spatial analysis was used
to measure the extent of the road network
needed to meet a set of regional, national,
urban, and rural connectivity standards.
Linking these directly to economic objec-
tives did not prove feasible.

» For power, the model is based on a least-cost
optimization model that selects the most
cost-effective expansion path for national
or regional power sector development to
meet a given projection of demand.

o For water and sanitation, the model builds
upon existing work (Mehta, Fugelsnes, and
Virjee 2005; Water and Sanitation Program
2006) and uses demographic growth trends
to analyze the number of new connections
needed to meet the Millennium Development
Goals (WHO and UNICEF 2006) under a
variety of different technological choices.

The results of the AICD spending needs
studies are presented in chapter 1 and further
detailed in the corresponding sectoral chapters
in part 2. Detailed background papers also doc-
ument the methodology and results for each
sector in much greater detail (see table I.1).

All of the spending needs models developed
for the project are available online at the proj-
ect Web site. The Web-based versions allow
users to apply sensitivity of spending needs
to varying assumptions over a wide range of
input parameters for specific countries. The
results are displayed both numerically and spa-
tially in the form of maps.

Documenting Existing Spending
Patterns

At the outset of the AICD project, almost no
information was available about the extent to
which African governments and their para-

statals were devoting resources to infrastructure
development and maintenance. The Interna-
tional Monetary Fund’s Government Financial
Statistics reports central government budget-
ary spending for a number of broadly defined
infrastructure sectors but does not include
the expenditures of state-owned enterprises
and special nonbudgetary funds dedicated to
infrastructure, both of which are highly sig-
nificant for the sector. Moreover, it does not
break down expenditures according to specific
infrastructure sectors and functional outlays,
such as capital or maintenance and operat-
ing expenditures. Most important, even the
very limited data recorded through the Fund’s
Government Financial Statistics were available
for only a handful of African countries.

Using the limited information available at
the time, researchers made some first-order
estimates of Africa’s public expenditure on
infrastructure (see Estache 2005; Estache,
Gonzalez, and Trujillo 2007). Notwithstand-
ing numerous caveats regarding the quality
and coverage of the public finance data, the
overall picture that emerged showed alloca-
tion of a declining share of public budgets to
infrastructure from 1980 to 2000.

Without a detailed understanding of expen-
diture patterns of key public institutions—
central governments and state-owned
enterprises—pinpointing the magnitude and
nature of the region’s infrastructure financing
gap or assessing the efficiency and effectiveness
of public spending is difficult. To overcome
these limitations, the AICD project built a new
database of standardized cross-country data
that seeks to give a detailed yet comprehensive
picture of public infrastructure spending, both
within and beyond the bounds of central gov-
ernment budgets. Data collection was based
on a standardized methodology and covers, as
far as possible, the period 2001-06. To ensure
the cross-country comparability of the data,
a detailed methodology including templates
guided data collection in the field and back-
office processing and documentation (Bricefio-
Garmendia 2007).

The methodology is designed to be compre-
hensive insofar as it covers all relevant budget-
ary and nonbudgetary areas of infrastructure
spending. The collection of data on spending



was grounded in an overview of the institu-
tional framework for delivering infrastructure
services in each of the countries while aiming
to identify all of the channels through which
public resources go into infrastructure. The
work began with a detailed review of the cen-
tral government budget. Thereafter, financial
statements were collected from all the para-
statals and special funds that had been identi-
fied in the institutional review.

In countries where infrastructure service
providers are highly decentralized (as in munici-
pal water utilities), financial statements could be
collected from only the three largest provid-
ers. Privatized infrastructure service provid-
ers were included if a majority of their shares
remained government owned or if they con-
tinued to depend on the state for capital or
operating subsidies. Thus, telecommunication
incumbents were typically included, whereas
mobile operators were not.

In some countries, local governments have
begun to play an increasingly prominent role
in infrastructure service provision, but com-
prehensive expenditure data at the local gov-
ernment level could not always be collected.
In some cases, however, the central govern-
ment produces consolidated local government
accounts. Otherwise, an alternative source of
information was the fiscal transfers from cen-
tral to local governments reported in the budget
and on which local governments relied, given
limited alternative sources of revenue. In some
cases, transfers are earmarked for infrastruc-
ture spending; in others, the share allocated to
infrastructure could only be estimated.

Data were collected to permit both classi-
fication and cross-classification by economic
and functional categories. That is, a matrix was
established so that spending on each functional
category could be decomposed according to the
economic nature of the expense and vice versa.
Functional classification followed as closely as
possible the four-digit category or class level
of the functional classification (COFOG) pro-
posed in the International Monetary Fund’s
Government Financial Statistics Manual 2001
(IMF 2001), making possible identification of
all major infrastructure subsectors. The eco-
nomic classification of expenses also followed
the Fund’s framework, making it possible to
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distinguish to some extent between current
expenditures, capital expenditures, and vari-
ous subcategories.

Much of the necessary data could be lifted
directly from the budget documents and
financial statements of the relevant parastatals,
although in many cases, careful recoding of the
data was necessary to align them with the proj-
ect template. Local consultants undertook field-
work that was coordinated centrally to ensure
quality control and data consistency. The focus
of data collection was on executed expendi-
tures, but wherever possible, the budgeted and
released expenditures were also collected.

The targeted period for data collection was
2001-06, although a complete time series was
not always available. All financial data are pre-
sented as annual averages over the period, to
smooth out annual variations and maximize
available data points. All data were denomi-
nated in local currency and centrally normal-
ized using exchange rate, GDP, and population
data taken from the World Development Indi-
cators database of the World Bank.

Public expenditure data were complemented
by financing data from secondary sources to
provide a comprehensive view of financial
flows to African infrastructure and the rela-
tive importance of the different players. These
secondary sources included the World Bank’s
Private Participation in Infrastructure data-
base, which documents trends in private capital
flows; the Development Assistance Committee
database of the Organisation for Economic
Co-operation and Development (OECD), cov-
ering external financial support from bilateral
and multilateral OECD donors; and a new
database on non-OECD finance for African
infrastructure (Foster and others 2008). To
make these financial flows methodologically
consistent with those for public expenditure,
researchers converted commitments made by
external financiers into disbursements using
typical disbursement profiles for infrastruc-
ture projects. Every effort was made to avoid
double counting between public expenditure
and external finance.

The resutis of the public expenditure analy-
sis provide the foundation for chapter 2 of this
report, but they are reported in much greater
detail in Background Paper 15 (see table I.1).
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At this time, one can say that the level of pub-
lic expenditure on infrastructure in Africa is
substantially higher than previously thought—
and certainly several times higher than earlier
estimates. The resulting public expenditure
database is now available to the public via the
project Web site and can be downloaded by users
for a variety of purposes. The database con-
tains detailed information about expenditure
patterns by institution, sector, and functional
category.

The analysis of public spending patterns
was complemented by work on unit costs of
infrastructure projects and included a review
of the costs and cost structures associated with
a sample of donor-funded projects covering
roads, power, and water supply. The typical
outputs of these projects were standardized to
permit the creation of standardized unit costs.
Data were collected from the bills of quantities
for the public works contracts of these projects
and entered into the standardized template.
The overall sample included 115 road projects,
144 water projects, and 58 power projects. The
resulting database of unit costs illustrates the
dispersion that can be experienced in donor-
funded infrastructure projects depending on a
range of factors.

Understanding Sector Performance

At the beginning of the project, relatively little
systematic, comprehensive, and empirically
grounded literature was available on the per-
formance of the five infrastructure sectors.

To develop a comprehensive and detailed
portrait of the infrastructure sectors in Sub-
Saharan Africa, the AICD developed a set of
standardized performance indicators covering
both the consumer and the service provider
perspectives. These indicators are collected
for the full range of infrastructure subsec-
tors, including air transport, ICT, irrigation,
ports, power, railways, roads, and water and
sanitation. In each case, a common conceptual
structure was adopted.

A first block of qualitative indicators was gen-
erated through a substantial questionnaire that
documents the details of the legal, mstitntional,
and regulatory framework, which are summa-
rized in a series of specially developed indexes
(see chapter 4 in this volume). Qualitative data,

provide a snapshot of the situation prevailing
in 2006 at the time of data collection. A second
block of quantitative indicators documents the
operational, technical, and financial aspects of
sector performance, with particular focus on
infrastructure service providers such as utilities.
Wherever possible, the quantitative data cover
the period 2001 to 2006, and the most recent
available year is the one reported.

For each sector, manuals were developed
to guide the data collection for the indicators.
The manuals map the rationale and conceptual
structure of the data collection, provide detailed
definitions of the indicators, lay out question-
naire formats to assist in eliciting information,
and map a database structure for coding of the
data. Such detailed manuals were designed to
guide consultants responsible for data collection
and to ensure comparability of indicators across
countries and ultimately over time, should the
process be repeated.

For some sectors (power, railways, roads,
water and sanitation), the indicators could
be collected only through detailed in-country
fieldwork. For a number of other sectors (air
transport, ICT, irrigation, ports), the data
could be collected remotely through the arm’s-
length administration of questionnaires with
telephone follow-up and the compilation of
data from existing publications and sources.
The data collection involved contacting several
hundred infrastructure institutions around
Africa, including more than 16 rail operators,
20 road entities, 30 power utilities, 30 ports,
60 airports, 80 water utilities, and 100 ICT
operators, as well as the relevant line ministries
in all of the countries.

The data collection focused on the compi-
lation of existing information available from
the target institutions through their annual
reports, internal databases, and knowledge
of their managers. Thus, the coverage of the
databases reflects the state of self-knowledge of
the institutions. The project did not have the
resources to undertake primary survey work to
obtain data on missing indicators.

The resulting data were centralized, and two
forms of quality control were conducted. The
first was a review by specialists knowledgeable
about the countries in question. The second
consisted of logic and consistency checks on



the database as a whole by examining data pat-
terns and outliers.

The survey of infrastructure service provid-
ers was complemented by work on patterns of
household access to and expenditure on infra-
structure services aimed to integrate all exist-
ing household surveys conducted in Africa
from 1990 to 2005. These sources included
67 demographic and health surveys (DHSs)
and multi-indicator cluster surveys contain-
ing detailed information on household access
patterns, and 30 budget surveys containing
detailed information on household expendi-
ture patterns. Data from all of these surveys
were standardized (based on a careful com-
parison of questionnaires) and integrated into
a single meta-database, making consistent
analysis possible of time trends within coun-
tries and diverging patterns across countries.
A standardized approach was used to group
households socioeconomically according to
asset quintiles in the case of the DHSs and
expenditure quintiles in the case of the budget
surveys. The meta-database covers 39 countries
in Africa; time trends are available for 23 of the
countries.

The main source of telecommunications
data for Africa is the International Telecom-
munication Union, which compiles time-
series data on a number of indicators and
publishes information on telecommunications
regulation. In addition, a number of one-off
reports had been written on the African tele-
communication sector. These reports quickly
become outdated and are often limited to cer-
tain groups of countries. The AICD project
has improved the timeliness, detail, and scope
of these data sets, including compiling more
recent data than are available from intergov-
ernmental sources, verifying the accuracy of
existing information, widening and completing
coverage for all African countries, and enhanc-
ing data to incorporate more detailed and spe-
cific indicators for tariffs, regulations, market
structure, and the user’s perspective, among
others. The project has also structured the data
into analytical categories and compiled several
indexes to facilitate comprehension of the vast
amount of data. In summary, the information
in the AICD data set for ICT provides a struc-
tured framework of comprehensive, inclusive,
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and up-to-date information on the status of
ICT in Africa not available from any other
single source.

In transportation, the Sub-Saharan Africa
Transport Policy Program (SSATP) has played
an important role in developing the knowl-
edge base through an abundant literature of
case studies and policy reports. The SSATP
has made some efforts to move toward a set of
quantitative indicators for the transport sector,
although these remain limited in scope. The
program has played a leading role in develop-
ing road sector modeling tools, most notably
RONET, that enable road maintenance costs
to be estimated based on a detailed physical
specification of the road network. In addition,
there have been important contributions to the
understanding of institutional reform in the
road sector (Benmaamar 2006) and some work
on the performance of African rail concessions.
At the outset of the AICD, however, no unified
database existed on road type, condition, and
traffic. These data were collected on a georefer-
enced, link-by-link basis that allows the infor-
mation to be presented graphically in a map
and that underpins detailed financial analysis
of the road network using the RONET model.

At the outset of the project, relatively little
continent-wide analysis of the African water
utilities existed (Estache and Gassner 2004b).
The starting point for water utility data col-
lection was the databases developed by the
Water Utilities Partnership and the Interna-
tional Benchmarking Network (IBNET). Both
sources were sparse in their country coverage
and focused primarily on utility operational
performance without covering the institutional
framework in any great depth. Both initia-
tives informed the development of indicators
under the AICD, which aimed to be consistent
with them in areas of overlap. The data col-
lection process was coordinated with IBNET
to increase African country coverage for both
projects. Generally speaking, the AICD opera-
tional and financial performance indicators
are a subset of those collected by IBNET, but
the qualitative indclicators and tariff schedules
collected through AICD go much further than
anything done before. Five modules of qualita-
tive data were collected for each country, cover-
ing the institutional and regulatory framework
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for water provision, governance arrangements
for specific water utilities, the status of the sani-
tation sector, the status of the rural water sector
in each country, and the prevalence and charac-
teristics of small-scale service providers in the
largest city in each country. The quantitative
indicators aim to capture the operational and
financial performance of utilities from 2001 to
2006, together with their tariff schedules. In
countries where service provision is decentral-
ized, comprehensive data could not be captured
on all utilities, but efforts were made to cover
the three largest utilities in each country.

In the case of irrigation, limited data were
available at the country level. Sub-Saharan
Africa has little experience with irrigated
agriculture. Most performance indicators are
limited to specific irrigation systems. The best
single source of data on comparable cross-
country indicators was the global databases of
the Food and Agriculture Organization. They
were complemented where needed by data
from the World Bank and the International
Food Policy Research Institute.

Power was undoubtedly the least docu-
mented of Africa’s infrastructure sectors at
the outset of the project (Estache and Gassner
2004a). Some basic indicators on overall energy
balance and national power generation port-
folios were available from the International
Energy Agency and others, but coverage of
African countries remained quite limited, and
the available indicators did not provide any real
picture of power utility performance. Although
the Union of Producers, Transporters and Dis-
tributors of Electric Power in Africa (the Afri-
can power utilities association) has developed
its own database of performance indicators, it
is not available to the general public. The Africa
Energy Commission is also developing a data-
base of energy indicators for the continent, but
it was not available in time for this project.

The results of the various sector reviews
provide the foundation for the corresponding
sector chapters contained in part 2 (chapters
7-17) of this report. In addition, the results of
the household survey analysis are reposted ir
chapter 3 on poverty and inequality, whije the
overall findings of the institutional analysis
are summarized in chapter 4 on institutions.
The resulting databases of sector performance

indicators are now available to the public on the
project Web site, http://www.infrastructureafrica
.org, and through the Development Data Plat-
form of the World Bank. Containing detailed
information about institutional, operational,
technical, and financial indicators relating to
each of the sectors covered, the database can be
downloaded for a variety of purposes.

The work on these three pillars and cross-
cutting issues resulted in the creation of 17
original background papers on which this
“Flagship Report” is based (table I1.1). The
main findings that follow in this report refer
to these background papers. Readers seeking
further technical details on any of these issues
can find these papers through the project Web
site (http://www.infrastructureafrica.org). In
due course, the background papers will be
repackaged as four sectoral volumes on ICT,
power, transport, and water and sanitation,
which will be technical companions to this
Flagship Report.

In addition to these three central pillars
of the data collection effort, more than 20
working papers were commissioned, cover-
ing a range of ad hoc topics of relevance to
African infrastructure (table 1.2). The top-
ics include linkages between infrastructure,
growth and fiscal sustainability, welfare effects
of infrastructure reforms, utility tariffs and
subsidies, urban infrastructure services, local
private finance of infrastructure, impact of
inadequate power supply on firms, and the
role of small, independent suppliers of water.
The working papers are also available on the
project Web site.

Beyond the initial data baseline estab-
lished here, the AICD project aims to estab-
lish a sustainable basis for ongoing data
collection on Africa’s infrastructure sectors.
This Flagship Report presents and analyzes
the baseline information on the African
infrastructure sectors collected because of
this project. The long-term value of the effort
depends on the sustainability of data collec-
tion efforts to ensure that key infrastructure
trends on the continent can be tracked over
time and progress against this benchmark
can be accurately measured. Plans are under
way for the Statistical Department of the
African Development Bank to take over the
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Table 1.2 AICD Working Papers

Number Title Author
WP1 Making Sense of Sub-Saharan Africa’s Infrastructure Endowment: A Benchmarking Approach Tito Yepes, Justin Pierce, and Vivien Foster
WP2 Paying the Price for Unreliable Power Supplies: Own Generation of Electricity by Private Firms Vivien Foster and Jevgenijs Steinbuks
in Africa
WP3 Infrastructure and Growth in Africa César Calderon
WP4 Electricity Reforms in Mali: A Micro-Macro Analysis of the Effects on Poverty and Distribution Dorothée Boccanfuso, Antonio Estache, and Luc Savard
WP5 Electricity Reforms in Senegal: A Micro-Macro Analysis of the Effects on Poverty and Distribution Dorothée Boccanfuso, Antonio Estache, and Luc Savard
WP6 Building Sector Concerns into Macro-Economic Financial Programming: Lessons from Antonio Estache and Rafael Mufioz
Senegal and Uganda
WP7 Cost Recovery, Equity, and Efficiency in Water Tariffs: Evidence from African Utilities Sudeshna Banerjee, Vivien Foster, Yvonne Ying, Heather
Skilling, and Quentin Wodon
WP8 Potential for Local Private Finance of Infrastructure in Africa Jacqueline Irving and Astrid Manroth
WP9 Impact of Infrastructure Constraints on Firm Productivity in Africa Alvaro Escribano, J. Luis Guasch, and Jorge Pena
WP10 ATale of Three Cities: Understanding Differences in Provision of Modern Services Sumila Gulyani, Debabrata Talukdar, and Darby Jack
WP11 Electricity Tariffs and the Poor: Case Studies from Sub-Saharan Africa Quentin Wodon
WP12 Water Tariffs and the Poor: Case Studies from Sub-Saharan Africa Quentin Wodon
WP13 Provision of Water to the Poor in Africa: Informal Water Markets and Experience with Water Sarah Keener, Manuel Luengo, and Sudeshna Banerjee
Standposts
WP14 Transport Prices and Costs in Africa: A Review of the Main International Corridors Supee Teravaninthorn and Gaél Raballand
WP15 The Impact of Infrastructure Spending in Sub-Saharan Africa: A CGE Modeling Approach Jean-Francois Perrault and Luc Savard
WP16 Water Reforms in Senegal: A Micro-Macro Analysis of the Effects on Poverty and Distribution Dorothée Boccanfuso, Antonio Estache, and Luc Savard
WP17 Fiscal Costs of Infrastructure Provision: A Practitioner's Guide Cecilia Bricefio-Garmendia
WP18 Crop Production and Road Connectivity in Sub-Saharan Africa: A Spatial Analysis Paul Dorosh, Hyoung-Gun Wang, Liang You, and Emily Schmidt
WP19 The Impact of the Yamassoukro Decision Charles Schlumberger
WP20 Cost Recovery, Equity, and Efficiency in Power Tariffs: Evidence from African Utilities Cecilia Bricefio-Garrmendia and Maria Shkaratan
WP21 What Can We Learn from Household Surveys about Cooking Fuel Use in Daniel Camos
Sub-Saharan Africa?
WP22 Evaluating Africa’s Experience with Institutional Reform for the Infrastructure Sectors Maria Vagliasindi and John Nellis

long-term data collection effort based on the
methodological framework developed under
the AICD project. The sponsors of the AICD
project remain firmly committed to ensuring
the sustainability of the data collection effort.

Note
The authors of this chapter are Vivien Foster
and Cecilia Bricefio-Garmendia.
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Chapter 1

Meeting Africa’s Infrastructure Needs

nfrastructure is central to Africa’s develop-

ment.! Major improvements in information

and communication technology (ICT), for
example, added as much as 1 percentage point
to Africa’s per capita growth rate during the
last decade, since the mid-1990s. However,
deficiencies in infrastructure are holding back
the continent by at least 1 percentage point in
per capita growth. In many countries, infra-
structure limitations, particularly in power,
depress productivity at least as much as red
tape, corruption, and lack of finance—the
usual suspects in many people’s minds when
they think of constraints on growth.

In density of paved roads, capacity to gener-
ate power, and coverage of telephone main lines,
both low-income and middle-income African
countries lag behind their peers elsewhere in
the developing world.” A few decades ago, in the
1960s to 1980s, Africa’s infrastructure endow-
ments were similar to those in East and South
Asia, but those regions have since expanded their
infrastructure stocks more rapidly, surpassing
Africa’s position. Meeting Africa’s infrastructure
needs and developing cost-effective modes of
infrastructure service delivery will entail a sub-
stantial program of infrastructure investiient. In
addition to building new infrastructure, existing
facilities must be rehabilitated and maintained.

The estimated spending needs are $93 billion
a year (15 percent of the region’s GDP)—more
than twice the 2005 estimate by the Commission
for Africa.” Total spending estimates divide fairly
evenly among the middle-income countries,
the resource-rich countries, and low-income
nonfragile states (in the neighborhood of $28
billion—$30 billion a year), with low-income frag-
ile states accounting for a smaller share of total
needs (about $14 billion a year). The burden on
their economies varies dramatically per income
group, ranging from 10-12 percent of GDP for
middle-income and resource-rich countries to
25 percent of GDP for low-income nonfragile
states and 36 percent for fragile states. The total
cost splits two to one between capital investment
and operation and maintenance expenses.

Over 40 percent of the expenditure needed
is in the power sector, which must install
7,000 megawatts of new generation capac-
ity each year just to keep pace with demand.
Slightly more than 20 percent is associated with
achievement of the Millennium Development
Goals (MDGs) for water supply and sanitation.
A further 20 percent of the spending require-
ment is associated with the transport sector to
achieve a reasonable level of regional, national,
rural, and urban connectivity and to maintain
existing assets.
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Infrastructure: The Key to Africa’s
Faster Growth

African economies have grown at a solid 4
percent annual average in recent years. The
fastest growth has been in resource-rich
countries, which have benefited from rising
commodity prices. In almost all cases, how-
ever, that performance still falls short of the
7 percent growth needed to achieve substan-
tial poverty reduction and attain the MDGs.
Although infrastructure has contributed to
Africa’s recent economic turnaround, it will
need to do even more to reach the continent’s
development targets.

Inadequate infrastructure impedes faster
growth in Africa. This view, highlighted by the
Commission for Africa (2005), is supported
by considerable economic research (table 1.1).
Based on a cross-country econometric analysis
and a handful of country studies, the research
confirms a strong and significant connection
between infrastructure stocks and economic
growth. Although the relationship undoubt-
edly runs in both directions—infrastructure
supporting growth and growth promoting
infrastructure—modern research techniques

Table 1.1 Links between Infrastructure and Growth in Africa: What the Research Says

allow isolation of the first of these effects with
some precision. The estimated effect of rais-
ing Africa’s infrastructure to some regional or
international benchmark shows considerable
consistency of 1 or 2 percentage points in per
capita growth.

A key question for policy makers is how
much infrastructure development contributes
to growth relative to other policy parameters.
One study finds that expanding and improving
infrastructure contributed almost 1 percent-
age point to per capita economic growth from
1990 to 2005, compared with only 0.8 percent-
age point for macroeconomic stabilization and
structural policies (Calderén 2008). Stabiliza-
tion policies include measures to control price
inflation and rein in fiscal deficits, while struc-
tural policies include measures to enhance
human capital, increase financial depth, pro-
mote trade openness, and improve governance.
Central Africa is the region where infrastruc-
ture improvements have made the largest
contribution to recent growth, totaling 1.1
percentage points. Only in West Africa did the
effect of macroeconomic policies on growth
exceed that of infrastructure. Over the same
period, infrastructure in East Asia contributed

Study Method Scope Sector Conclusions
Easterly and Levine 1997 Multicountry Africa Telecommunications, Infrastructure is strongly and significantly correlated with growth.
power
Esfahani and Ramirez 2003 Multicountry Africa Telecommunications, Africa's growth per capita would be 0.9 point higher with East
power Asia’s infrastructure.
Calderén and Servén 2008 Multicountry Africa Telecommunications, Africa's growth per capita would be 1.0 point higher with the
power, roads Republic of Korea's infrastructure.
Estache, Speciale, and Veredas 2005 ~ Multicountry Africa Various Confirms earlier work and underscores equal relevance for
coastal and landlocked countries.
Calderén 2008 Multicountry Africa Telecommunications, Africa’s growth per capita would be 2.3 points higher with
power, roads Mauritius's infrastructure.
Calderon and Servén 2008 Multicountry Africa Telecommunications, Extends earlier results to show infrastructure also has a negative
power, roads effect on inequality.
Fedderke and Bogetic 2006 Country study South Africa Various Finds long-term relationship between infrastructure and growth
based on robust econometric techniques.
Ayogu 1999 Production function  Nigeria Various Finds strong association between infrastructure and output in
panel data.
Kamara 2008 Production function  Varieus Africe Various Finds strong association between infrastructure and output in
panel data.
Reinikka and Svensson 1999a Enterprise surveys Uganda Pavyer Unreliable power is a significant deterrent to private sector
investment.
Escribano, Guasch, and Pena 2008 Enterprise surveys Africa Various Infrastructure has a substantial effect on total factor productivity.

Source: Authors’ elaboration.



1.2 percentage points to per capita growth
(figure 1.1).

The substantial contribution of infrastruc-
ture to Africa’s recent growth is almost entirely
attributable to greater penetration of telecom-
munications (figure 1.2). In contrast, the defi-
cient infrastructure of the power sector has
retarded growth, reducing per capita growth
for Africa as a whole by 0.11 percentage point
and for southern Africa by as much as 0.2 per-
centage point. The effect of road infrastructure
is generally positive, if rather small, perhaps
because of the absence of a widely available
measure of road quality, which is the critical
variable affecting transport costs.

More detailed microeconomic work on the
relationship between infrastructure and the per-
formance of firms (see table 1.1) supports these
macroeconomic findings. The data consistently
show a strong relationship between infrastruc-
ture stocks and the output, productivity, and
investment behavior of firms. An exhaustive
study analyzed the entire set of investment cli-
mate surveys in Africa (Escribano, Guasch, and
Pena 2008). The central finding was that in most
African countries, particularly the low-income
countries, infrastructure is a major constraint
on doing business and depresses firm produc-
tivity by about 40 percent. The study first looked
at the relative contribution of infrastructure
and noninfrastructure investment variables to
firm productivity (figure 1.3). For many coun-
tries, such as Ethiopia, Malawi, and Senegal, the
negative effect of deficient infrastructure is at
least as large as that of crime, red tape, corrup-
tion, and lack of financing.

For a subset of countries—among them
Botswana, Ethiopia, and Mali—power is the
most limiting infrastructure factor, cited as a
major business obstacle by more than half the
firms in more than half the countries (figure
1.3). Poorly functioning ports and slow cus-
toms clearance are significant constraints for
Burkina Faso, Cameroon, and Mauritius. Defi-
ciencies in broader transport infrastructure
and ICTs are less prevalent but nonetheless
substantial in Benin and Madagascar.

Infrastructure is also an important input to
human development (Fay and others 2005).
As such, it is a key ingredient in the MDGs
(table 1.2).
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Figure 1.1 Changes in Growth per Capita Caused by Changes in Growth Fundamentals
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Figure 1.2 Changes in Growth per Capita Caused by Changes in Different Kinds of
Infrastructure
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Safe water’s effect on health is well docu-
mented. Serious illnesses transmitted through
unsafe water, such as infectious diarrhea, are
a leading cause of infant mortality (Esrey and
others 1991). Moreover, better water and sanita-
tion service is associated with less malnutrition
and stunting. Waterborne illnesses can be a sub-
stantial economic burden, affecting both adult
productivity and children’s overall health and
education. The economic gain of meeting the
MDG target for water is estimated at $3.5 billion
in year 2000 prices, and the cost-benefit ratio
is about i1 to i, suggesting that the benefits of
safe water are far greater than the cost of pro-
vision (Hutton 2000; Hutton and Haller 2004).
Household members, primarily women and
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Figure 1.3 Contribution of Infrastructure to Total Factor Productivity of Firms
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children, face a substantial opportunity cost in
travel time when they have to fetch water. More
than 20 percent of the population in Cameroon,
Ghana, Mauritania, Niger, and Tanzania must
travel more than 2 kilometers to their primary
water supply. Rural dwellers tend to travel far-
ther than urban dwellers (Blackden and Wodon
2005; Wodon 2008).

Better provision of electricity has impor-
tant benefits for health because vaccines and
medications can be safely stored in hospitals
and food can be preserved at home (Jimenez
and Olson 1998). Electricity also improves
literacy and primary school compietion vates
because students can read and study after
sundown (Barnes 1988; Brodman 1982; Foley

b. Infrastructure contribution by sector
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1990; Venkataraman 1990). Similarly, better
access to electricity lowers costs for businesses
and increases investment, driving economic
growth (Reinikka and Svenson 1999b).

Improved transportation networks enable
isolated rural communities to move into com-
mercial agriculture, thereby increasing their
income, and to use health and education ser-
vices some distance away (Barwell 1996; Calvo
and others 2001; Davis, Lucas, and Rikard
1996; Ellis and Hine 1998; World Bank 1996).
By reducing the time and money it takes to
move goods, better transportation improves
competitiveness, helping create more jobs and
boost incomes (Limdo and Venables 1999;
World Bank 2000, 2001).
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Table 1.2 Evidence on Links between Infrastructure and MDGs in Africa

Study MDG Sector Conclusion
Calvo 1994 Promote gender Water In four African countries surveyed, women saved over 1 hour per day after they began using a new,
equality improved water source in their villages.

Eberhard and Van Eradicate poverty Electricity ~ In Cape Town, South Africa, households with electricity spent 35 percent of their incomes on energy,

Horen 1995 compared with 14-16 percent for those without access.

Lanjouw, Quizon, and Eradicate poverty Electricity ~ InTanzania, the presence of electricity in a village increased income from nonfarm business activities by

Sparrow 2001 61%. Nonfarm income in villages with electricity was 109 times that in villages without electricity.

Kenny 2002 Eradicate poverty ICT In Zambia, a survey of 21,000 farmers found that 50 percent of farmers credited radio-backed farm
forums with increasing their crop yields.

Saunders, Warford, and Eradicate poverty ICT A survey of transportation costs of an agricultural cooperative in Uganda in 1982 demonstrated that

Wellenius 1994 200 agricultural cooperatives would save an average of $500,000 per year because of telecommunica-
tions as a result of avoided transportation costs.

Aker 2008 Eradicate poverty ICT In Niger, introduction of cell phones reduced price dispersion of grains, improving farmer and consumer
welfare.

World Bank 2000 Eradicate poverty Transport I Ghana, after a rural roads rehabilitation project, costs for transporting goods and passengers fell by
about one-third on average.

Croppenstedt and Eradicate poverty Transport  In rural Ethiopia, farmers with access to an all-weather road increased their probability of using fertilizer

Demeke 1996 by 10-20 percent because of cheaper transport costs.

Doumani and Listorti 2001 Achieve universal Water In Nigeria, Guinea worm, a parasitic infection caused by poor-quality drinking water, was responsible for

education 60 percent of all school absenteeism.
Jimenez and Olson 1998 Reduce child mortality ~ Electricity ~ Clinics in Uganda and Ghana with photovoltaic cells for power kept refrigerators running for three to

Telecommunication Devel- Reduce child/maternal ~ ICT

opment Bureau 1999 mortality

Davis, Lucas, and Reduce child/maternal Transport
Rikard 1996 mortality

McCarthy and Wolf 2001 Reduce child/maternal ~ Water

mortality

four years, whereas in Mali, clinics without these facilities had refrigerator failure about 20 percent of
the time.

In Mozambique, telemedicine could save hospitals up to $10,000 a year due to savings in transportation
costs for inappropriate referrals.

In Tanzania, between one-third and one-half of villagers affected by a rural roads project reported
improved access to health care.

Across 20 African countries, access to safe water was found to be the fourth most important determi-
nant of health outcomes, after access to health care, income, and fertility rate.

Sources: Authors’ elaboration based largely on Kerf 2003a, 2003b, 2003c, and 2003d.
Note: ICT = information and communication technology; MDG = Millennium Development Goal.

The expansion of ICT networks democra-
tizes access to information. It can be particu-
larly critical for rural populations otherwise cut
off from important technological know-how or
critical information about market prices (Kenny
2002; Saunders, Warford, and Wellenius 1994).
In many cases, telecommunication improve-
ments also reduce transportation spending by
allowing people to avoid fruitless journeys or to
perform transactions remotely (Telecommuni-
cation Development Bureau 1999).

Africa’'s Infrastructure Deficit

By just about every measure of infrastructure
coverage, African countries lag behind their
peers in other parts of the developing world
(see table 1.3; Yepes, Pierce, and Foster 2008).

The differences are particularly large for paved-
road density, telephone main lines, and power
generation. The gap exists for both low-income
and middle-income groups.

Was Africa’s current infrastructure defi-
cit caused by a low historic starting point?
Has it always been worse-off than the rest of
the world? In the 1960s (roads), 1970s (tele-
phones), and 1980s (power), Africa’s stocks
were quite similar to those of South or East
Asia. (The one exception was paved-road den-
sity, in which South Asia already enjoyed a
huge advantage over both Africa and East Asia
as far back as the 1960s. For household cov-
erage of electricity, both South and East Asia
were already far ahead of Africa in the early
19905, and this gap has widened over time.)

Africa expanded its infrastructure stocks
more slowly than other developing regions,
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Table 1.3 International Perspective on Africa’s Infrastructure Deficit

African low-income Other low-income  African middle-income

Other middle-

Normalized units countries countries countries income countries
Paved-road density 34 134 284 461
Total road density 150 29 381 106
Main-line density 9 38 142 252
Mobile density 43 55 277 557
Internet density 2 29 8.2 235
Generation capacity 39 326 293 648
Electricity coverage 14 41 37 88
Improved water 61 72 82 91
Improved sanitation 34 53 53 82

Source: Yepes, Pierce, and Foster 2008.

Note: Road density is measured in kilometers per 100 square kilometers of arable land; telephone density in lines per thousand population;
generation capacity in megawatts per million population; electricity, water, and sanitation coverage in percentage of population.

opening a gap between Africa and Asia (figure
1.4). The comparison with South Asia—with
a similar per capita income—is particularly
striking. In 1970, Africa had almost three times
more electricity-generating capacity per million
people than did South Asia. By 2000, South
Asia had left Africa far behind—it now has
almost twice the generating capacity per mil-
lion people. Similarly, in 1970 Africa had twice
the main-line telephone density of South Asia,
but by 2000, South Asia had drawn even. And in
the case of mobile density, low-income African
countries are actually ahead of South Asia.

China and India have largely driven the
rapid infrastructure expansion in South and
East Asia. In particular, China has pursued a
conscious strategy of infrastructure-led growth
since the 1990s, committing more than 14 per-
cent of GDP to infrastructure investment in
2006 (Lall, Anand, and Rastogi 2008).

At independence, substantial variations in
infrastructure existed across different subre-
gions in Africa. Southern Africa started with
relatively high infrastructure endowments and
achieved some of the highest annual growth
rates in infrastructure stocks over the last four
decades. In 1980, the subregion had more than
three times the generating capacity per million
people of other subregions; in 1970, it had five
times the telecommunication density of the
other subregions. With regard to ioads. West
Africa was in a much stronger position than the
other subregions in the 1960s but was overtaken
by southern Africa by the 1980s. In water and

sanitation, the differences between subregions
have been relatively small. Today, the South-
ern African Development Community region
has a strong lead over all other subregions on
almost every aspect of infrastructure. The weak-
est infrastructure endowments are in Central
Africa (for roads, water, and sanitation) and in
East Africa (for ICT and power) (table 1.4).

To better portray the diversity that exists
across Africa, this report classifies countries into
four types: (a) middle-income countries, (b)
resource-rich countries, (c) fragile states, and
(d) other low-income countries. (See box 1.1 for
full definitions.) These categories were chosen
because they capture differences in financing
capacity and institutional strength that are rele-
vant in understanding infrastructure outcomes.

Outcomes across these different types of
countries are strikingly diverse. The difference in
infrastructure stocks between African middle-
income countries and other African countries is
to be expected, although African middle-income
countries have only a narrow edge over low-
income countries elsewhere in the developing
world. The lags associated with fragile states are
readily understandable, given the disruption of
conflict.

Especially striking is the extent to which
resource-rich countries lag behind others in
their infrastructure endowment, despite their
greater wealth. In recent years, resource-
rich countries have devoted their additional
wealth not to infrastructure development
but to paying off their debt. The governance
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Figure 1.4 Growth of Africa’s Infrastructure Stocks Compared with Asia
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Sources: Banerjee and others 2008; Yepes, Pierce, and Foster 2008.

Note: Road density is measured in kilometers per 100 square kilometers of arable land; telephone density, in lines per 1,000 people;

generation capacity, in megawatts per 1 million people.

challenges in a resource-rich environment
may also prevent the transformation of that
wealth into infrastructure.

Africa’'s Infrastructure Price
Premium

The prices paid by African consumers for infra-
structure services are exceptionally high by
global standards (table 1.5). The tariffs charged
in Africa for power, water, road freight, mobile

telephone, or Internet services are several multi-
ples of those paid in other parts of the developing
world. Two explanations exist for Africa’s high
prices. First, the cost of providing infrastructure
services in Africa is genuinely higher than else-
where because of the small scale of production,
the reliance on suboptimal technologies, or the
inefficient management of resources. Second, the
high prices reflect high profit margins caused by
the lack of competition in service provision and
inadequate price regulation. Of course, the two
factors can be simultaneously at play.
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Table 1.4 Intraregional Perspective on Africa’s Infrastructure Deficit

Low income,  Low income,
Normalized units ECOWAS EAC SADC Central Middle income? Resource rich® nonfragile? fragile®
Paved-road density 38 29 92 4 284 14 14 55
Total road density 144 362 193 44 381 66 106 197
Main-line density 28 6 80 13 142 14 7 16
Mobile density 72 46 133 84 277 105 46 53
Internet density 2 2 4 1 8.2 1.6 1.2 3.1
Generation capacity 31 16 176 47 293 67 39 40
Electricity coverage 18 6 24 21 37 26 16 12
Improved water 63 7 68 53 82 57 57 66
Improved sanitation 35 42 46 28 53 32 37 31

Source: Yepes, Pierce, and Foster 2008.
Note: Road density is measured in kilometers per 100 square kilometers of arable land; telephone density in lines per thousand population; generation capacity in megawatts
per million population; electricity, water, and sanitation coverage in percentage of population.
EAC = East African Community; ECOWAS = Economic Community of West African States; SADC = Southern African Development Community.
a. Country groupings are discussed in box 1.1.

Table 1.5 Africa’s High-Cost Infrastructure

Other developing
Sector Africa regions
Power tariffs ($ per kilowatt-hour) 0.02-0.46 0.05-0.1
Water tariffs ($ per cubic meter) 0.86-6.56 0.03-0.6
Road freight tariffs ($ per ton-kilometer) 0.04-0.14 0.01-0.04
Mobile telephony ($ per basket per month) 2.6-21.0 9.9
International telephony ($ per 3-minute call to United States) 0.44-12.5 2.0
Internet dial-up service ($ per month) 6.7-148.0 1

Sources: Banerjee and others 2008; Eberhard and others 2008; Minges and others 2008; Teravaninthorn and Raballand 2008.
Note: Ranges reflect prices in different countries and various consumption levels. Prices for telephony and Internet represent all developing

regions, including Africa.

Power provides the clearest example of a
sector with genuinely higher costs in Africa
than elsewhere. Many small countries rely on
small-scale diesel generation that can cost up
to $0.40 per kilowatt-hour in operating costs
alone—about three times higher than coun-
tries with larger power systems (over 500
megawatts), which are typically hydropower
based (Eberhard and others 2008).

In contrast, high road freight tariffs in Africa
are caused more by excessive profit margins than
by high costs (Teravaninthorn and Raballand
2008). The costs that Africa’s trucking operators
face are not significantly higher than in other
parts of the world, even when informal pay-
ments are taken into account. JTowever, profic

margins are exceptionally high, particularly in
Central and West Africa where they reach lev-
els of 60 to 160 percent. The underlying cause
is the limited competition in the sector, com-
bined with a highly regulated market based
on four de role principles, whereby freight is
allocated to transporters through a central-
ized queuing method rather than by allowing
truckers to enter into bilateral contracts with
customers directly.

The high prices for international tele-
phone and Internet service in Africa reflect a
mixture of cost and profit. In countries that
have no access to a submarine cable and are
torced to rely on expensive satellite technol-
ogy, charges are typically twice as high as in



Introducing a Country Typology

Africa’s numerous countries face widely diverse economic
situations. Understanding that structural differences in coun-
tries’ economies and institutions affect their growth and
financing challenges as well as their economic decisions
(Collier and O’'Connell 2006), this report introduces a four-
way country typology to organize the rest of the discussion.
This typology provides a succinct way of illustrating the diver-
sity of infrastructure financing challenges faced by different
African countries.

e Middle-income countries have GDP per capita in excess of
$745 but less than $9,206. Examples include Cape Verde,
Lesotho, and South Africa (World Bank 2007).

e Resource-rich countries are countries whose behaviors are
strongly affected by their endowment of natural resources
(Collier and O’Connell 2006; IMF 2007). Resource-rich
countries typically depend on minerals, petroleum, or both.
A country is classified as resource rich if primary com-
modity rents exceed 10 percent of GDP. (South Africa is

Meeting Africa’s Infrastructure Needs

not classified as resource intensive, using this criterion.)
Examples include Cameroon, Nigeria, and Zambia.

® Fragile states are low-income countries that face particu-
larly severe development challenges, such as weak gov-
ernance, limited administrative capacity, violence, or the
legacy of conflict. In defining policies and approaches
toward fragile states, different organizations have used
differing criteria and terms. Countries that score less
than 3.2 on the World Bank’s Country Policy and Insti-
tutional Performance Assessment belong to this group.
Some 14 countries of Africa are in this category. Examples
include Cote de Ivoire, the Democratic Republic of Congo,
and Sudan (World Bank 2005).

e Other low-income countries compose a residual category
of countries with GDP per capita below $745 and that are
neither resource-rich nor fragile states. Examples include
Benin, Ethiopia, Senegal, and Uganda.

Source: Bricefio-Garmendia, Smits, and Foster 2008.
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Table 1.6 10-Year Economic and Social Targets for Investment Needs Estimates, 2006-15
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countries that enjoy cable access. Even when
access to a submarine cable is obtained, coun-
tries with a monopoly on this international
gateway have tariffs that are substantially
higher than those without a monopoly (Min-
ges and others 2008).

How Much Does Africa Need to
Spend on Infrastructure?

Meeting Africa’s infrastructure needs and
developing cost-effective modes of infra-
structure service delivery call for a substantial
program of investment, rehabilitation, and dis-
ciplined maintenance combined. The physical
infrastructure requirements are the grounds
for a new set of estimates for spending require-
ments that are the foundation of this report.
In all cases, the estimated spending takes
into account both growth-related and social
demands for infrastructure, and it incorporates
the costs of maintenance and rehabilitation as
well as new investment.

The time horizon for estimating spend-
ing needs is a decade. The assumption is that
over a period of 10 years running up to 2015,
the continent should be expected to address
its infrastructure backlog, keep pace with the
demands of economic growth, and attain a
number of key social targets for broader infra-
structure access (table 1.6).

Power Spending Needs Are by Far
the Largest
Africa’s largest infrastructure needs are in the
power sector. Whether measured in generat-
ing capacity, electricity consumption, or secu-
rity of supply, Africa’s power infrastructure
delivers only a fraction of the service found
elsewhere in the developing world (Eberhard
and others 2008). The 48 countries of Africa
(with a combined population of 800 million)
generate roughly the same amount of power as
Spain (with a population of 45 million). Power
consumption, which is 124 kilowatt-hours per
capita per year and falling, is only 10 percent of
that found elsewhere in the developing world,
barely enough to power one 100-watt light-
bulb per person for 3 hours a day. Africa’s firms
report that frequent power outages cause them
to lose 5 percent of their sales; this figure rises to
20 percent for firms in the informal sector that
are unable to afford backup generators. Chap-
ter 8 in this volume contains a more detailed
discussion of Africa’s power challenges.
Addressing this power shortage will require
enormous investments in infrastructure over
the next decade. Based on four economic mod-
els, covering the Central, East, Southern, and
West African Power Pools, potential generation
projects in each power pool are identified and
ranked according to cost-effectiveness. These
models make possible estimating the cost
of meeting power demand under a range of

Sector

Economic target

Social target

Information and communication
technology

Irrigation

Power

Transport

Water and sanitation

Complete submarine cable loop around Africa and 36,000-kilometer
fiber-optic backbone network interconnecting national capitals to
each other and to submarine cable loop.

Develop all financially viable opportunities for large- and small-scale
irrigation, potentially some 12 million hectares.

Attain demand-supply balance in power production, developing
7,000 megawatts of new generation capacity annually within a
regional framework entailing 22,000 megawatts of new cross-border
interconnections.

Attain 250,000 kilometers of good-quality road networks supporting
regional and national connectivity goals.

n.a.

Extend GSM voice signal and public access broadband to
100 percent of the rural population.

n.a.

Raise household electrification rate by about 10 percentage points
over current levels, entailing an additional 57 million new house-
hold connections.

Raise the Rural Access Index from the current level of 34 percent
riationally to 100 percent in highest-value agricultural areas.

Place entire urban population within 500 meters of road
supporting motorized access.

Meet the Millennium Development Goals for water and sanitation.

Sources: Banerjee and others 2008; Carruthers, Krishnamani and Murray 2008; Mayer and others 2008; Rosnes and Vennemo 2008; You 2008.
Note: GSM = global systems mobile. n.a. = not applicable.



alternative scenarios that consider access tar-
gets, fuel prices, unit costs of investment, and
feasibility of cross-border trade (Vennemo and
Rosnes 2008).

Demand for power is almost directly pro-
portional to economic growth. Installed capac-
ity will need to grow by more than 10 percent
annually—or more than 7,000 megawatts a
year—just to meet Africa’s suppressed demand,
keep pace with projected economic growth,
and provide additional capacity to support the
rollout of electrification. Since 1995, expan-
sion of the sector has averaged barely 1 per-
cent annually, or less than 1,000 megawatts
a year. Most of that power would go to meet
nonresidential demands from the commercial
and industrial sectors.

The most cost-effective way to expand Afri-
ca’s power generation is through regional trade
that allows countries to pool the most attrac-
tive primary energy resources across national
boundaries. Regional trade shaves around
$0.01 per kilowatt-hour off the marginal cost
of power generation in each of the power pools
(and as much as $0.02 to $0.04 per kilowatt-
hour for some countries), leading to savings of
about $2 billion a year in the costs of develop-
ing and operating the power system. Mobilizing
the benefits of regional trade depends on devel-
oping major untapped hydropower projects
in the Democratic Republic of Congo, Ethio-
pia, and Guinea, which would become major
exporters in the Southern, East, and West Afri-
can Power Pools, respectively (table 1.7). It also
hinges on establishing some 22,000 megawatts
of interconnectors that will be needed over the

Table 1.7 Africa’s Power Needs, 2006-15
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next decade (to 2015), to allow power to flow
freely from country to country. The financial
returns on these interconnectors can be as high
as 120 percent in the Southern African Power
Pool; it is typically 20-30 percent in the other
pools. Regional trade can also put Africa on a
path to cleaner development, because it would
increase hydropower’s share of the continent’s
generation portfolio from 36 percent to 48 per-
cent, displacing 20,000 megawatts of thermal
plant in the process and saving 70 million tons
of carbon emissions each year. Finally, raising
electrification rates will require extending dis-
tribution networks to reach almost 6 million
additional households a year over the next dec-
ade (to 2015).

The overall costs for the power sector in
Africa are a staggering $41 billion a year—$27
billion for investment and $14 billion for
operation and maintenance (table 1.8). About
half the investment costs are for development
of new generating capacity. Approximately 15
percent is earmarked for rehabilitation of exist-
ing generation and transmission assets. About
40 percent of the costs are for the Southern
Africa Power Pool alone.

Achieving Water Security Remains an
Unquantified Challenge

One important infrastructure requirement
not explicitly estimated in the investment costs
is water storage capacity, which is required to
reach water security. Africa experiences huge
swings in precipitation across areas, across
seasons, and over time (Grey and Sadoff 2006).
Climate change will only exacerbate this

New generation

New cross-border New household

Pool capacity (MW) interconnectors (MW) connections (millions)
CAPP 4,395 831 2.5
EAPP 17,108 3,878 20.0
SAPP 33,319 11,786 12.2
WAPP 18,003 5,625 215
Island states 368 n.e. 1.2
Total 73,193 22,120 57.4

Source: Adapted from Rosnes and Vennemo 2008.

Note: CAPP = Central African Power Pool; EAPP = Eastern African Power Pool (including Nile basin but excluding the Arab Republic of
Egypt); Island states = Cape Verde, Madagascar, and Mauritius; SAPP = Southern African Power Pool; WAPP = Western African Power Pool.

n.a. = not applicable.
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Table 1.8 Power Spending Needs, 2006-15
$ billions annually

Investment

New transmission and

Total operation and Total spending

Pool Rehabilitation ~ New generation distribution Total investment maintenance needs
CAPP 0.1 0.9 0.3 1.3 0.2 1.4
EAPP 0.3 3.5 3.0 6.8 1.1 7.9
SAPP 2.6 4.5 2.9 10.0 8.4 18.4
WAPP 1.0 3.5 3.7 8.2 4.0 123
Island states 0 0.1 0.2 03 03 0.6
Total 4.0 12.5 10.1 26.6 14.0 40.6

Source: Adapted from Rosnes and Vennemo 2008.
Note: CAPP = Central African Power Pool; EAPP = Eastern African Power Pool (including Nile basin but excluding the Arab Republic of Egypt); Island states = Cape Verde,

Madagascar, and Mauritius; SAPP = Southern African Power Pool; WAPP = Western African Power Pool.

Row totals may not add exactly because of rounding errors.

variability. As a result, water security—defined
as reliable water supplies and acceptable risks
from floods and other unpredictable events,
including those from climate change—will
require a significant expansion of water stor-
age capacity from the current level of 200
cubic meters per capita. The amount of storage
needed to withstand both flood and drought
risks has not yet been precisely modeled for
most African countries; hence, the needed
investment could not be estimated. Even a
simplistic approach, however, such as estimat-
ing the cost of bringing all African countries
from their current storage levels of around 200
cubic meters per capita to South Africa’s level
of 750 cubic meters per capita, is enough to
illustrate the hundreds of billions of dollars
that could be required.

Nevertheless, about half the new genera-
tion capacity outlined for the power sector
relates to water storage infrastructure with
multipurpose benefits. These hydropower
schemes would therefore also contribute, to an
unknown extent, toward achieving the water
security objective. The increased storage capac-
ity they represent could—under appropriate
multipurpose management principles—help
attenuate the shocks associated with floods
and droughts. See chapter 14 in this volume
for a more detailed discussion of Africa’s water
resource challenges.

Scope for Expanding Irrigated Areas
Only 7 million hectares, in a handful of coun-
tries, are equipped for irrigation. Although

it constitutes less than 5 percent of Africa’s
cultivated area, the irrigation-equipped area
represents 20 percent of the value of agricul-
tural production. Chapter 15 in this volume
contains a more detailed discussion of Africa’s
irrigation challenges.

The model suggests that a further 6.8 million
hectares are economically viable for irrigation,
based on local agroecological characteristics,
market access, and infrastructure costs (You
2008). Most of this area, more than 5.4 mil-
lion hectares, is ideal for small-scale irrigation
schemes, assuming that they can be developed
for an investment of no more than $2,000 a
hectare. A further 1.4 million hectares has the
potential for large-scale irrigation schemes
that could be retrofitted to dams already serv-
ing hydropower purposes or incorporated into
the development of new hydropower schemes
foreseeable within the next decade, assuming
that the distribution infrastructure needed for
irrigation can be added for an investment of no
more than $3,000 a hectare. Finally, 1.7 million
hectares equipped for irrigation have fallen into
disuse but could be recovered by rehabilitating
the infrastructure. Spreading these investments
over a 10-year span would require $2.7 billion
annually, plus a further $0.6 billion a year to
support maintenance of new and existing sys-
tems (table 1.9).

Reaching for the MDGs in Water

and Sanitation

The MDG target for access to safe water is
75 percent of the population by 2015; for



Table 1.9 Irrigation Spending Needs, 2006-15
$ billions annually
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Investment
Total Large-scale Small-scale Total
maintenance Rehabilitation schemes schemes investment Total
0.6 0.6 0.3 1.8 2.7 33

Source: You 2008.

improved sanitation, it is 63 percent. As of 2006,
the last year for which official data have been
published, the figures for Africa were 58 per-
cent and 31 percent, respectively. To meet the
MDG goal, the number of people with access
to safe water would need to increase from 411
million to 701 million by 2015—an increase of
29 million a year compared with recent prog-
ress of only 11 million per year. To meet the
MDG sanitation goal, the number of people
with access to improved service would need to
increase from 272 million in 2006 to 617 mil-
lion by 2015—an increase of 35 million a year
compared with recent progress of only 7 mil-
lion a year. Chapters 16 and 17 in this volume
offer more detailed discussions of Africa’s water
supply and sanitation challenges, respectively.

The overall price tag for reaching the water
and sanitation MDG access is estimated at $22
billion (roughly 3.3 percent of Africa’s GDP),
with water accounting for more than two-
thirds (table 1.10). Capital investment needs
can be conservatively estimated at $15 billion
ayear (2.2 percent of the region’s GDP). These
needs include both new infrastructure and
rehabilitation of existing assets. Estimates are
based on minimum acceptable asset standards.
It is assumed that access patterns (or relative
prevalence of water and sanitation modali-
ties) remain broadly the same between 2006
and 2015 and that services are upgraded for
only a minimum number of customers. The
maintenance requirements stand at $7 bil-
lion a year (1.1 percent of the region’s GDP).
Operation and maintenance of network and
non-network services, respectively, amount
to 3 percent and 1.5 percent of the replace-
ment value of installed infrastructure. Reha-
bilitation costs have been estimated based on
a model that takes into account the mainte-
nance backlog of network infrastructure in
each country.

Table 1.10 Water and Sanitation Spending Needs,
2006-15
$ billions annually

Sector Investment Maintenance Total
Water 11.0 5.5 16.5
Sanitation 3.9 1.4 5.4
Total 14.9 7.0 219

Source: Banerjee and others 2008.

Transport Needs Are Substantial

Africa’s road density seems sparse compared
with the vastness of the continent, but it is not
unreasonable relative to the continent’s popu-
lation and income. A more detailed discus-
sion of Africa’s transport challenges appears
in chapters 9-13 in this volume. The adequacy
of Africa’s current transport network can best
be assessed by examining whether it provides
an adequate level of connectivity to facilitate
the movement of people and goods between
regions, within nations, out of rural areas,
and across cities. Using a spatial model, one
can assess the cost of linking economic and
demographic nodes through transport infra-
structures so as to achieve regional, national,
urban, and rural connectivity.

Regional connectivity within the African
continent requires a network that links all
capital cities and cities with over 1 million
inhabitants to deep-sea ports and interna-
tional borders. This objective can be achieved
with a two-lane network of a little over 100,000
kilometers maintained in good condition.
About 70 percent of this network is already in
place, but about one-quarter of it needs to be
widened from one lane to two lanes, and about
three-quarters of it needs to be improved to
good quality. The overall cost of meeting this
target aimoiints to $2.7 billion a year, or barely
15 percent of total spending needs for the
transport sector. The bulk of this expenditure
is for investment.
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Regional connectivity also requires a rail
network, ports with adequate capacity, and
airports. For railways, the main costs are for
rehabilitation of the existing track. For ports,
more container berths are needed to keep pace
with the growth of international trade. For air
transport, the model does not suggest any need
for new terminals, but some expansion is pro-
vided based on passenger traffic projects. For
runways, the investments primarily relate to
improving the condition of existing runways.
No need was found for building new runways,
although in a few cases lengthening existing
runways to support the use of larger aircraft
was relevant.

Connectivity within a country requires
extending the regional network to link capital
cities to their corresponding provincial cen-
ters and to other cities with more than 25,000
inhabitants by at least a one-lane paved road.
The overall regional network and such national
networks would encompass 250,000 kilome-
ters to meet this objective. About half of this
network already exists in the form of paved
roads, whereas the other half would need to
be upgraded to a paved network. The cost of
meeting this target is $2.9 billion a year. A sub-
stantial share of that amount is for upgrading
existing unpaved roads to paved surfaces.

Rural connectivity is defined as providing
accessibility to all-season roads in high-value
agricultural areas. Only one-third of rural Afri-
cans live close to an all-season road, compared
with two-thirds of the population in other
developing regions. Because of low popula-
tion densities in rural Africa, raising this Rural
Access Index to 100 percent for Africa would
be essentially unaffordable. An alternative
approach is to provide 100 percent rural con-
nectivity to those areas with the highest agri-
cultural land value. Limiting access attention
to areas with 80 percent of the highest agri-
cultural production value, the cost would be
a significant $2.5 billion a year, or close to 13
percent of the overall spending requirement.
About half of that sum is for maintenance,
whereas the remainder is devoted to improving
the condition of existing rural roads, upgrad-
ing road surfaces to ensure all-season accessi-
bility, and to a lesser extent, adding new roads
to reach isolated populations.

Urban connectivity is defined as ensur-
ing that the entire urban population lives no
farther than 500 meters from a paved road
capable of supporting motorized access. Afri-
can cities today have paved-road densities well
below the average for well-provided cities in
other developing countries, which typically
have densities of 300 meters per 1,000 inhab-
itants. Meeting the objective of 500 meters
would require adding 17,000 kilometers to the
current urban road network, and upgrading
and improving 70,000 kilometers of the exist-
ing network, costing $1.6 billion a year, which
serves to underscore the significance of urban
roads within Africa’s overall transport require-
ments. Most of this sum is needed to widen
and pave existing urban roads.

To create a transport network that provides
adequate regional, national, rural, and urban
road connectivity complemented by adequate
rail, port,and airport infrastructure will require
significant spending—$18 billion a year, half
of which is related to maintenance (table 1.11).
Investment requirements are driven primarily
by spending needed to upgrade the category of
existing assets (for example, from a gravel to a
paved road), to improve the condition of exist-
ing assets (from poor to good or fair condition),
and to expand the capacity of existing assets
(for example, from one lane to two lanes). Just
over half of this spending would be directed
at nonroad transport modes, particularly for
their maintenance. The remainder is roughly
evenly spread among national connectivity,
urban connectivity, and rural connectivity.

ICT Spending Needs Look More
Manageable

Africa’s progress in ICT is close to that seen else-
where in the developing world. The percentage
of Africa’s population living within range of a
global systems mobile signal rose from 5 per-
cent in 1999 to 57 percent in 2006 (Minges and
others 2008). Over the same period, more than
100 million Africans became mobile telephone
subscribers. Indeed, in some countries, house-
hold access to mobile telephone services now
exceeds that of piped water. Internet penetra-
tion lags considerably, with little more than
2 million subscribers and a further 12 million
estimated to be making use of public access



facilities. The ICT revolution has been accom-
plished largely through market liberalization
and private sector investment, which will
continue to be the main driving force behind
future investments. The state will need to con-
tinue investing in a few critical areas, however.
Chapter 7 in this volume contains a more
detailed discussion of Africa’s ICT challenges.

The private sector will undertake the major
expenditures in this sector to service growth in
market demand. The urban market for ICT ser-
vices is well established and profitable. Demand
for voice services in this market is expected to
grow as penetration rates continue to rise from
20 to 46 lines per 100 inhabitants. In addition,
incipient markets for broadband services are
expected to expand from 0.04 to 2.54 lines per
100 inhabitants. These demands can be met
entirely by private sector investment.

Spatial models are used to simulate the com-
mercial viability of further expanding cover-
age of voice and broadband signals into rural
areas using global systems mobile and WIMAX
(Worldwide Interoperability for Microwave
Access) technologies (Mayer and others 2008).
The models consider the cost of network rollout
based on topographical factors and local avail-
ability of power. They also estimate local revenue
potential based on demographic densities, per
capita incomes, and estimated subscriber rates.

With no market barriers, the private sector
alone could profitably extend global systems
mobile signal coverage to about 95 percent of
Africa’s population (Mayer and others 2008).
The remaining 5 percent, living in isolated
rural communities, is not commercially viable
and would require a significant state subsidy to
connect. The percentage of the population that
is not commercially viable varies substantially
across countries, from less than 1 percent in
Nigeria to more than 20 percent in the Demo-
cratic Republic of Congo.

Broadband service, by contrast, is still in
its infancy and will expand only if significant
investments are made in rolling out high-
capacity fiber-optic cable across the continent.
Just interconnecting all Africa’s capitals would
require a network of 36,000 kilometers of
fiber-optic cable. If the network were extended
to cover all cities with 500,000 or more inhab-
itants, more than 100,000 kilometers of cable
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Table 1.11 Transport Spending Needs, 2006-15
$ billions annually

Investment

Improve Upgrade  Add Total Total Overall
Sector/area  condition category capacity investment maintenance total
Regional
connectivity 0.5 1.1 0.2 1.8 0.9 2.7
National
connectivity 0.5 1.2 0.2 1.9 1.0 2.9
Rural
connectivity 0.8 0.4 0.1 1.3 1.2 2.5
Urban
connectivity 0.3 0.4 0.4 1.1 0.5 1.6
Railways, ports,
and airports 0.2 0.6 1.9 2.7 5.9 8.6
Total 2.2 3.7 2.7 8.6 9.6 18.2

Source: Carruthers, Krishnamani, and Murray 2008.

Note: Railways, ports, and airports include investments by South Africa’s Transnet and other
demand-driven transport investment needs covered by the private sector.

Column totals may not add exactly because of rounding errors.

would be required. Private finance would likely
be forthcoming for the highest-traffic seg-
ments. However, the more ambitious the aspi-
rations for extending connectivity, the larger
the component of public finance that would
be required.

A modest level of broadband service could
be provided using WiMAX technology to
provide low-volume connectivity to a lim-
ited number of institutions and public access
telecenters in rural areas. Using this approach,
and again in the absence of market barri-
ers, the private sector alone could profitably
extend WiMAX coverage to about 89 percent
of Africa’s population (Mayer and others
2008). The remaining 11 percent, living in
isolated rural communities, are not commer-
cially viable and would require a significant
state subsidy to support network rollout. As
with voice, the percentage of the population
that is not commercially viable to cover varies
substantially across countries, from less than
1 percent in Nigeria to more than 70 percent
in the Democratic Republic of Congo.

Finally, Africa is in the process of complet-
ing a network of submarine cables that links it
to the global intercontinental network. Several
projects ave aiready under way to close the loop
around the eastern side of the continent. Some
strengthening of the West African submarine
system is also needed, plus cable links to service
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outlying islands, such as the Comoros, Mada-
gascar, and the Seychelles. The private sector is
showing considerable appetite to take on this
kind of investment.

The investment costs of this additional ICT
infrastructure, beyond what would be purely
driven by market demand, are relatively mod-
est when compared with other infrastructure
sectors. Achieving universal rural access for
both voice service and limited broadband ser-
vice based on WiMAX technology could be
accomplished for an investment of $1.7 billion
a year, the bulk of which could come from the
private sector, with additional public fund-
ing amounting to no more than $0.4 billion a
year. Completing the submarine and intrare-
gional fiber-optic backbone would entail an
annual (private sector) investment of less than
$0.2 billion, although this sum would more
than double if a more ambitious network con-
necting all cities with over 500,000 inhabitants
were envisaged (table 1.12). Factoring in the
market-driven investments needed to keep pace
with demand in established urban markets,
the estimated ICT sector annual investment need
rises to $7 billion a year, plus another $2 billion
annually for operation and maintenance.

Overall Price Tag

Africa’s overall cost to build new infrastruc-
ture, refurbish dilapidated assets, and operate
and maintain all existing and new installa-
tions is estimated at almost $93 billion a year
for 2006 through 2015 (15 percent of African
GDP; table 1.13 and figure 1.5).

Table 1.12 ICT Spending Needs beyond the Purely Market Driven: Investment Only,
2006-15
$ billions annually

Universal Universal access Fiber-optic
Type of access to voice  to broadband  backbone linking Submarine
investment signal platform capital cities cables
Private 0.58 0.68 — —
Public 0.20 0.23 —F
Total investment 0.78 0.91 0.03 0.18

Source: Mayer and others 2008.

Note: In contrast to the preceding tables, the expenditure for operation and maintenance is excluded
because of the difficulty of apportioning it across the different subcategories presented.

— Not available.

Comparison with the Commission
for Africa
The $93 billion estimate is more than twice the
estimate of the Commission for Africa in 2005,
which was based on cross-country econo-
metric studies, rather than the more detailed
country-level microeconomic modeling of
the Africa Infrastructure Country Diagnostic
(Estache 2006). A recent update of the cross-
country model used for the Commission for
Africa report came up with a revised estimate
of $80 billion to $90 billion (Yepes 2007).
Some 40 percent of the total is for the power
sector, which requires about $41 billion each year
(6 percent of African GDP; Rosnes and Vennemo
2008). A significant share of the spending for
power is for investment in multipurpose water
storage schemes and thus makes an important
contribution to water resources management.
The second-largest component is the cost of
meeting the MDGs for water and sanitation—
about $22 billion (3 percent of regional GDP).
The third-largest price tag is associated with the
transport sector, which comes in at just over $18
billion (3.6 percent of GDP).

Distribution of Spending among
Countries

Three groups of countries—the middle-
income countries, the resource-rich countries,
and the low-income nonfragile states—share
roughly equally in the bulk of total spending.
Each of these groups needs to spend around

Table 1.13 Overall Infrastructure Spending Needs for
Africa, 2006-15
$ billions annually

Capital Operation and Total
Sector expenditure maintenance needs
ICT 7.0 2.0 9.0
Irrigation 2.7 0.6 33
Power 26.7 14.1 40.8
Transport 8.8 9.4 18.2
WSS 14.9 7.0 219
Total 60.4 33.0 933

Sources: Authors’ calculations based on Banerjee and others
2008; Carruthers, Krishnamani, and Murray 2008; Mayer and
others 2008; Rosnes and Vennemo 2008.

Note: ICT = information and communication technology;
WSS = water supply and sanitation.

Row totals may not add exactly because of rounding errors.
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Figure 1.5 Africa’s Aggregate Infrastructure Spending Needs, by Country, 2006-15

a. As a percentage of GDP
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Sources: Authors’ calculations based on Banerjee and others 2008; Carruthers, Krishnamani, and Murray 2008; Mayer and others 2008; Rosnes and Vennemo 2008.

$28 billion to $30 billion to meet its infrastruc-
ture needs. The price tag for the fragile states
is only about half as much at $13 billion. The
largest spending needs for an individual coun-
try by far are in South Africa, which requires
$27 billion a year.

The burden of spending relative to the
countries’ GDPs is very different across
groups. For middle-income and resource-rich
countries, the burden appears manageable,

amounting to no more than 10 percent to
13 percent of their respective GDPs. For
low-income countries, however, as much as
25 percent of GDP would be needed, rising to
an implausible 37 percent for the low-income
fragile states. Tthiopia, Madagascar, Niger, and
above all, the Democratic Republic of Congo
face an impossible challenge—their infrastruc-
ture needs range from 26 to over 70 percent of
GDP (see figure 1.5, panel a).
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Distribution of Spending—Investment
versus Maintenance

The overall spending requirements break down
two to one between investment and operation
and maintenance, with the balance between
them shifting across country groupings. In the
middle-income countries, the spending needs
are skewed toward maintenance, which absorbs
more than half the total. These countries have
already put in place much of the infrastruc-
ture they need, and their main challenge is to
preserve it in good condition. Across the three
other country groupings, almost three-quarters
of spending needs are associated with invest-
ment and only one-quarter with operation and
maintenance. These countries have a vast con-
struction (and reconstruction) agenda to com-
plete before they will have much to maintain.

Will the Price Tag Grow—or Shrink?
These estimates of investment are based on
costs prevailing in 2006, the base year for all
of the African Infrastructure Country Diag-
nostic figures. It is well known that the unit
costs of infrastructure provision have escalated
significantly during the last few years (Africon
2008).

The most reliable evidence available comes
from the road sector, where cost overruns
reported on multilateral agency projects in
2007 averaged 60 percent. The higher costs are
not just from inflation in petroleum and asso-
ciated input prices, but they also reflect a lack
of competition for civil works contracts and
the tight position of the global construction
industry, as well as lengthy delays in project
implementation. Similar escalations in unit
costs have been reported anecdotally in other
areas of infrastructure, notably power. Pos-
sibly, the recent upward pressure on the costs
of infrastructure may be reversed as the cur-
rent global downturn takes its toll, but that
is hard to predict. Based on the situation in
2006, the preceding estimates likely represent
a conservative lower boundary for the cost
of developing infrastructure assets at today’s
prices.

The global financial crisis of 2008 can be
expected to reduce demand for some types of
infrastructures, but it would not hugely alter
the estimated spending needs. A large share

of the spending needs are driven by targets
rather than economic growth; this applies,
for example, to the transport spending needs
(which are largely based on connectivity objec-
tives) and to the water and sanitation spend-
ing 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 backlog
in that sector, estimated spending needs con-
tain a strong component of refurbishment and
catch-up. Thus, even halving economic growth
estimates for the region would reduce esti-
mated power spending needs by only 20 per-
cent. The global recession could be expected
to affect demand for ICT services and trade-
related infrastructure, such as railways and
ports. However, the weight of those infrastruc-
tures in the total spending needs is not much
more than 10 percent.

Notes
The authors of this chapter are Vivien Foster and
Cecilia Bricefio-Garmendia, who drew on back-
ground material and contributions from César
Calderon, Alvaro Escribano, J. Luis Guasch, Paul
Lombard, Siobhan Murray, Jorge Pena, Justin
Pierce, Tito Yepes, and Willem van Zyl.

1. Although the Africa Infrastructure Country
Diagnostic project is limited to the study of Sub-
Saharan African countries, this book sometimes
substitutes Africa for Sub-Saharan Africa. The
reader should bear in mind, however, that the
information refers only to Sub-Saharan Africa.

2. Road density is measured in kilometers per 100
square kilometers; telephone density in lines per
thousand population; electricity generation in
megawatts per million population; and electric-
ity, water, and sanitation coverage in percentage
of population.

3. Monetary figures are in U.S. dollars unless oth-
erwise noted.
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Chapter )

Closing Africa’s Funding Gap

he cost of addressing Africa’s infrastruc-
ture needs is estimated at $93 billion,
some 15 percent of Africa’s GDP—about
two-thirds for investment and one-third for
maintenance. The burden varies greatly by
country type. About half of the capital invest-
ment needs are for power, reflecting the par-
ticularly large physical deficits in that area.
Existing spending is higher than previously
thought. African governments, infrastructure
users, the private sector, and external sources
together already contribute about $45 billion
to directly address the infrastructure needs
previously identified. About one-third of this
amount is spent by middle-income countries,
whereas fragile states barely account for 5 per-
cent of it (about $2 billion in total), mirroring
the weakness of their economies and the
enormous disparity in terms of financing and
institutional capabilities across Sub-Saharan
African countries. About two-thirds of the
existing spending is domestically sourced,
from taxes or user charges, and channeled
through public institutions, making the public
sector—governnients and nonflnancial pub-
lic enterprises together—the most important
financier of capital investment, funding more
than half of total investment.

Substantial evidence indicates that a lot
more can be done within Africa’s existing
resource envelope. Inefficiencies of various
kinds total about $17 billion a year. If appro-
priately tackled, fixing these inefficiencies
could expand the existing resource envelope
by 40 percent.

First, countries and development institu-
tions allocate $3.3 billion in infrastructure
spending to areas that appear surplus to the
basic infrastructure requirements (as defined in
chapter 1 of this volume), which suggests that
public and aid flows can be redirected toward
areas of greater impact on development.

Second, because only three-fourths of the
capital budgets allocated to infrastructure are
actually executed, about $2 billion in public
investment is being lost.

Third, underspending on infrastructure
asset maintenance is another major waste of
resources because the cost of rehabilitating
infrastructure assets is several times higher
than the cumulative cost of sound preven-
tive maintenance. In the road sector alone,
addressing undermaintenance can save $1.9
billion a year in rehabilitation, or spending $1
on maintenance can be a savings of about $4
to the economy.
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Fourth, Africa’s power and water utilities and
state-owned telecommunication incumbents
waste about $6 billion a year on inefficiencies
such as overstaffing, revenue undercollection,
and distribution losses.

Fifth, underpricing infrastructure services
accounts for $4.7 billion a year in lost revenues.

In all, with existing allocation patterns
and even if potential efficiency gains are fully
captured, a funding gap of $31 billion a year
remains: three-quarters for capital and one-
quarter for maintenance. About $23 billion of
this gap relates to power and a further $11 bil-
lion to water supply and sanitation (WSS). For
fragile states, the funding gap is an implausible
25 percent of GDP on average, almost equally
divided among energy, water, and transport.

How can Africa close such a sizable funding
gap, equivalent to one-third of the estimated
infrastructure needs? Additional funds will be
required, and in a few countries—mainly the
fragile ones—the magnitude of the funding
gap calls for considering taking more time to
attain targets or using lower-cost technologies.
Historical trends do not suggest much pros-
pect of increasing allocations from the public
budget: even when fiscal surpluses existed, they
did not visibly favor infrastructure. External
finance has been buoyant in recent years, and
disbursements will likely continue to grow as
projects committed move to the implementa-
tion stage. In light of today’s financial crisis,
however, prospects for new commitments do
not look good. Private capital flows, in particu-
lar, can be expected to decline. Fiscal pressure
is growing in donor countries, and to judge by
previous crises, foreign aid is likely to slow.

By delaying investment timetables, and
assuming that efficiency gains are fully cap-
tured, many countries could even attain the
infrastructure targets without increasing their
spending envelopes. Targeting a high level of
service might not always work in the best inter-
est of a country. Lower-cost technologies can
permit broadening the portion of the popula-
tion with access to some level of service.

Closing Africa’s funding gap inevitably
requires undertaking needed reforms to reduce
or eliminate the inefficiencies of the system.
Only then can the infrastructure sectors become
attractive to a broader array of investors and

the countries benefit fully from the additional
finance. Otherwise, what is the use of pouring
water into a leaking bucket?

Spending Allocated to Address
Infrastructure Needs

Africa is spending $45 billion a year to address
its infrastructure needs. Existing spending on
infrastructure in Africa is higher than previ-
ously thought when budget and off-budget
spending (including state-owned enterprises
and extrabudgetary funds) and external financ-
ing (comprising official development assistance
[ODA], financiers from outside the Organisation
for Economic Co-operation and Development
[OECD], and private participation in infra-
structure [PPI]) are taken into account. This
level of spending is associated with allocations
directly targeted to cover the needs identified
in chapter 1. In practice, however, some coun-
tries spend more on some infrastructure subsec-
tors than the estimated benchmark requirements
while incurring funding gaps in other subsec-
tors. This existing spending with potential for
reallocation is not counted here but is consid-
ered later in this chapter.

The four-way country typology introduced
in chapter 1 of this volume—comprising mid-
dle-income countries, resource-rich coun-
tries, fragile states, and other low-income
countries—serves as a basis for summarizing
the diversity of infrastructure financing chal-
lenges (see box 1.1). Expressed as a percentage
of GDP, infrastructure spending is comparable
across the different country types, at around
5-6 percent of GDP, with the exception of
nonfragile low-income countries, which spend
at 10 percent of their GDP. In absolute dollar
terms, the middle-income countries spend the
most (roughly $16 billion), reflecting their
much larger purchasing power. Fragile states,
by contrast, account for a tiny amount of over-
all spending (about $2 billion), reflecting the
weakness of their economies (table 2.1).

The public sector, with the lion’s share of
spending, is by far the most important finan-
cier. In the middle-income countries, domestic
public sector resources (comprising tax reve-
nues and user charges raised by state-owned
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Table 2.1 Spending of Most Important Players Traced to Needs (Annualized Flows)
Percentage of GDP $ billions
0&M Capital expenditure 0&Mm Capital expenditure

Country Public  Public Non-OECD Total capital Public  Public Non-OECD Total capital
type sector sector ODA financiers Private expenditures Total sector sector ODA financiers Private expenditures Total
Middle
income 3.7 1.2 0.1 0.0 0.8 2.1 5.8 10.0 3.1 0.2 0.0 2.3 5.7 15.7
Resource rich 1.1 1.5 0.2 0.7 1.7 4.1 5.2 2.5 3.4 0.5 1.4 3.8 9.1 1.7
Low-income
nonfragile 4.0 1.5 2.2 0.5 1.9 6.1 10.1 44 1.6 2.5 0.6 2.1 6.7 1.1
Low-income
fragile 2.0 0.6 1.0 0.8 1.2 3.6 5.6 0.8 0.2 0.4 0.3 0.5 1.4 2.1
Africa 3.2 1.5 0.6 0.4 1.5 3.9 7.1 20.4 9.4 3.6 2.5 9.4 24.9 453

Sources: Africa Infrastructure Country Diagnostic (AICD); Briceio-Garmendia, Smits, and Foster 2008 for public spending; PPIAF 2008 for private flows; Foster and others 2008

for non-OECD financiers.

Note: Aggregate public sector covers general government and nonfinancial enterprises. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.

Totals may not add exactly because of rounding errors. O&M = operation and maintenance; ODA = official development assistance; OECD = Organisation for Economic

Co-operation and Development; Private = private participation in infrastructure and household self-finance of sanitation facilities.

enterprises) account for the bulk of spending
across all infrastructure subsectors. Across the
other country typologies, domestic public sec-
tor resources contribute approximately half
of total spending. One-third of this aggregate
public sector spending (or an equivalent of
1.5 percent of GDP) can be traced exclusively
to capital investments.

This level of effort by African governments
to develop their infrastructure pales when com-
pared with what East Asian countries have done
in recent decades. China, for example, adopted a
determined and clear strategy to increase infra-
structure investment (publicly and privately
financed) as a means of achieving accelerated
economic growth. Fixed capital formation in
Chinese infrastructure more than doubled
between 1998 and 2005. By 2006, only infra-
structure investment was higher than 14 percent
of GDP, perhaps the highest in the world.

Excluding middle-income countries, external
financiers contribute roughly one-half of Afri-
ca’s total spending on infrastructure. External
sources include ODA from the OECD countries,
official finance from non-OECD countries (such
as China, India, and the Arab funds), and PPI.
External finance is primarily for investment—
broadly defined to include asset rehabilitation
and reconstruction—and in most cases does not
provide for O&M. Since the late 1990s, PPI has
been the largest source of external finance, fol-
lowed by ODA and non-OECD finance, which
are broadly comparable in magnitude.

Patterns of specialization are clear across
the different sources of external finance (figure
2.1). Across sectors, PPI is strongly concen-
trated on information and communication
technology (ICT), which shows the highest
commercial returns. ODA has tended to focus
on public goods with high social returns, nota-
bly roads and water. Much non-OECD finance
has gone to energy and, to a lesser extent, to
railways, both sectors with strong links to
industry and mining. Across countries, PPI has
tended to go to middle-income and resource-
rich countries, which have the greatest ability
to pay for services. Non-OECD finance has
shown a preference for resource-rich countries,
with a strong pattern linking infrastructure
investment and natural resource extraction,
and ODA has preferred nonfragile low-income
states with limited domestic resources but ade-
quate institutional capacity. The fragile states
do not seem to have captured their fair share
from any of the external sources.

How Much More Can Be Done
within the Existing Resource

Envelope?
Africa is losing about $17 billion per year to
various inefficiencies in infrastructure opera-
tions or spending. In this context, four distinct
opportunities can be identified for efficiency
gains. First, improving budget execution rates
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Figure 2.1 Sources of Financing for Infrastructure Capital Investment, by Sector and Country Type
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Sources: Africa Infrastructure Country Diagnostic (AICD); Briceno-Garmendia, Smits, and Foster 2008 for public spending; PPIAF 2008 for

private flows; Foster and others 2008 for non-OECD financiers.

would increase the potential of fully using
resources allocated to public investment. Sec-
ond, reallocating existing spending toward
subsectors in greatest need, therefore with
highest economic returns, would allow the
existing budget envelope to better cover exist-
ing needs. Third, raising user charges closer to
cost-recovery levels would provide more effi-
cient price signals and help capture lost rev-
enues. Fourth, reducing operating efficiencies
of utilities and other service providers would
prevent waste of significant resources, support
healthier utilities, and improve service quality.

Raising Capital Budget Execution
African central governments alone allocate, on
average, 1.5 percent of GDP, or 6-8 percent of
their national budgets, to support the provi-
sion of infrastructure (table 2.2). For Africa,
this effort translates into about $300 million
a year for an average country, which would
not take many African countries a long way.
To put this figure in perspective, an invest-
ment of $100 million can purchase about 100
megawatts of electricity generation, 100,000
new household connections to water and sew-
erage, or 300 kilometers of a two-lane paved
road. It runs well short of covering the invest-
ment needs estimated in chapter 1 of this vol-
ume (see chapter 1 for details).

As a percentage of GDP, budget spending
on infrastructure is comparable across low-
and middle-income countries. In absolute

terms, however, middle-income countries
have a much larger infrastructure budget, with
spending per capita at $150-$200, compared
with $20-$40 in low-income countries. In
other words, per capita budgetary spending
on infrastructure by middle-income coun-
tries is about five times that of low-income
countries.

Opverall, spending on transport (notably
roads) is the single-largest infrastructure item
in general government accounts. It ranges from
about half of all general government spending
on infrastructure in middle-income countries
to 60 percent in low-income countries. Water
and sanitation spending is the second-largest
category, particularly in the middle-income
countries. Energy spending features heavily in
resource-rich countries.

From a functional perspective, more than 80
percent of budgetary spending goes to invest-
ment. With the exception of middle-income
countries and the ICT sector, the central
government makes the bulk of public invest-
ment, even in sectors in which state-owned
enterprises provide most services. Strikingly,
relative to central government, nonfinancial
public institutions, such as utilities and other
service providers, make little infrastructure
investment (figure 2.2). The state-owned
enterprises are essentially asset administrators.
This spending pattern reflects government
control of some of the main sources of invest-
ment finance, be they royalty payments (in
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Table 2.2 Annual Budgetary Flows

Percentage of GDP $ billions

Country type  Electricity ICT  Irrigation Transport WSS Total  Electricity ICT Irrigation Transport WSS  Total
Middle income 0.0 0.1 0.1 0.6 0.7 1.5 0.0 0.2 0.2 1.7 1.8 4.0
Resource rich 0.4 0.0 0.1 0.8 0.3 1.6 0.8 0.0 0.3 1.7 0.7 3.6
Low-income

nonfragile 0.1 0.1 0.3 0.7 0.3 1.5 0.1 0.1 0.3 0.8 0.4 1.7
Low-income

fragile — — — 0.6 0.1 0.7 — — — 0.2 0.0 0.3
Africa 0.1 0.1 0.1 0.7 0.5 1.5 0.8 0.4 0.8 4.4 3.1 9.5

Sources: Africa Infrastructure Country Diagnostic; Briceio-Garmendia, Smits, and Foster 2008.
Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals may not add exactly because of rounding errors. ICT = information and communication technology; WSS = water supply and sanitation. — Not available.

Figure 2.2 Split Investment Responsibilities between Governments and Public
Enterprises, by Type of Country and Sector
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Note: Based on annualized averages for 2001-06. Averages weighted by country GDP.

the original contract (deadlines, technical spec-
ifications, budgets, costs, and so on). In other
cases, cash is reallocated to nondiscretionary
spending driven by political or social pres-
sures. Historically, the road sector is the worst
offender of unused budget allocations, some-
times as much as 60 percent of the budget.
Improving the efficiency of budget execu-
tion could make a further $2 billion available
for infrastructure spending each year. If the bot-
tlenecks in capital execution could be resolved,
countries could on average increase their capital
spending by about 30 percent without any
increase in current budget allocations. This

finding assumes, arguably a stretch, that budget
estimates are realistic and aligned with resources
available. Either way, the associated saving sug-
gests that the resolution of these planning, bud-
geting, and procurement challenges should be
central to the region’s reform agenda.

Even if budgets are fully spent, concerns
exist about whether funds reach their final
destinations. A few public expenditure track-
ing surveys have attempted to trace the share
of each budget dollar that results in pro-
ductive front-line expenditures. Most of the
existing case studies concern social sectors,
rather than infrastructure, but they illustrate
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Table 2.3 Average Budget Variation Ratios for Capital Spending

Country type Electricity = Communication Roads  Transport WSS Irrigation infrg:terruacl':ure
Middle income —_ 100 75 100 66 60 78
Resource rich 60 37 Al 73 43 — 65
Low-income nonfragile 75 64 72 72 72 68 76
Low-income fragile — — — — — — —
Sub-Saharan Africa 66 72 73 79 66 66 75

Sources: Africa Infrastructure Country Diagnostic; adapted from Briceno-Garmendia, Smits, and Foster 2008.
Note: Budget variation ratio is defined as executed budget divided by allocated budget. Based on annualized averages for 2001-06.

WSS = water supply and sanitation. — Not available.

leakages of public capital spending as high as
92 percent (see Pritchett 1996; Rajkumar and
Swaroop 2002; Reinikka and Svensson 2002,
2003; Warlters and Auriol 2005; and references
cited therein).

Reallocating Existing Spending to
Subsectors in Need

About $3.3 billion a year is spent above the
estimated requirements to meet the identified
infrastructure needs (see chapter 1 in this vol-
ume). This spending—funded by (or through)
public budgets—includes domestically raised
funds and international aid (OECD and non-
OECD sources). Most of this apparent over-
spending is in telecommunications in countries
that have maintained state ownership of the
fixed-line incumbent. State ownership not only
uses expensive public resources in activities that
the already competitive telecommunication
market can provide but also forgoes future tax
revenues from expanded business activity. To a
much lesser extent and only in middle-income
countries, the other sector showing potential
for reallocation is transport. The overspending
in this case is driven by apparent overinvest-
ment in road networks that, as will be seen
later, paradoxically coexists with undermainte-
nance (table 2.4).

How much of that spending in “excess” of
infrastructure needs is influenced by politi-
cal factors? How far are these politics-tainted
decisions from economic optimization?
How should these resources be reallocated?
Estimates of the economic rates of return to
key infrastructure interventions can provide
some answers.

Across infrastructure interventions in Africa,
the rates of return to road maintenance are

the highest, averaging for the continent more
than a 100 percent economic rate of return
and well above returns for rehabilitation and
new construction (table 2.5). By favoring
investment over maintenance, African govern-
ments have been implicitly equating public
investment with productive expenditure,
even though not all investment is productive
and not all current spending is wasteful.' The
maintenance of public goods under the juris-
diction of general governments is essential
to harness the economic returns to capital and
to avoid costly rehabilitation. Highest returns to
maintenance are seen in networks already well
developed, particularly in middle-income coun-
tries and nonfragile low-income countries.
From a sectoral perspective, economic
returns to railway investments are the lowest
among infrastructure interventions. Railway
rehabilitation interventions are justified only
for a few higher traffic systems. Investment in
water supply and irrigation would bring very
solid returns in health benefits and productiv-
ity, but returns to power generation need to
be compounded by coordinated investment in
transmission and distribution networks.

Improving Cost Recovery from

User Charges

Two-thirds of African power and water utili-
ties apply tariffs that comfortably cover oper-
ating costs, but only one-fifth of those utilities
set tariffs high enough to recover full capital
costs. Achieving recovery of only operating
costs across all African power and water utili-
ties would raise $2.5 billion a year (0.4 percent
of the region’s GDP). Revising tariffs to make
them equal to long-term marginal costs, and
thereby enabling all African power and water
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Table 2.4 Existing Disbursements above Those Directed to Infrastructure Needs, Annualized Flows

Percentage of GDP $ billions

Country type  Electricity ICT  Irrigation Transport WSS Total Electricity ICT  Irrigation Transport WSS  Total
Middle income — 1.4 — 0.0 0.1 1.5 — 3.7 — 0.0 0.3 4.1

Resource rich — — 0.0 0.4 — 0.4 — — 0.0 0.8 — 0.8

Low-income

nonfragile — 0.1 — 0.2 — 03 — 0.1 — 0.3 — 0.4

Low-income

fragile — — — — — — — — — — — —

Africa — 0.5 — — — 0.5 — 33 — — — 33

Source: Africa Infrastructure Country Diagnostic.

Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals for Africa differ from the sum of the individual groups because reallocation is allowed only within groups. ICT = information communication and technology;

WSS = water supply and sanitation. — Not available.

Table 2.5 Economic Rates of Return for Key Infrastructure

Railway Road Road Road
Country type rehabilitation Irrigation rehabilitation upgrades maintenance Generation Water
Middle income 18.5 19.3 45.4 19.8 143.0 13.6 26.8
Resource rich 10.8 24.2 16.2 17.4 114.5 20.2 37.0
Low-income nonfragile 6.2 17.2 17.6 12.8 125.7 143 7.7
Low-income fragile 2.5 — 9.2 12.0 67.6 24.7 36.9
Sub-Saharan Africa 5.1 22.2 24.2 17.0 138.8 18.9 233

Source: Africa Infrastructure Country Diagnostic.
Note: — Not available.

utilities to recover capital costs also, would
increase the potential for efficiency gains to
$4.2 billion a year (0.7 percent of the region’s
GDP; table 2.6). Although underpricing is
equally prevalent in power and water utilities,
the value of the lost GDP revenues is slightly
higher for power (at 0.4 percent of GDP) than
for water (at 0.3 percent).

Raising tariffs to cost-recovery levels is evi-
dently easier said than done and entails a host
of social and political challenges. Chapter 3 in
this volume examines these issues in greater
depth and provides a realistic appraisal of the
feasibility of improving cost recovery for util-
ity services in Africa.

In the road sector, a widespread movement
exists for using fuel levies and taxes as indirect
user charges (see chapter 10 in this volume).
For this system to work, fuel levies need to
be set high enough to cover the maintenance
costs imposed by the use of the road network.
Comparing existing fuel levies with the levels
needed to secure road maintenance makes it
possible to estimate the underpricing in roads.

Underpricing user charges for roads costs the
region some $0.6 billion a year (0.1 percent
of GDP).

Reducing the Operating Inefficiencies

of Utilities

African state-owned enterprises are charac-
terized by low investment and high operating
inefficiency. State-owned enterprises account
for between 80 percent (energy) and 40 per-
cent (water) of total public expenditures
(general government and nonfinancial enter-
prises). Despite their large resource base, they
invest comparatively little—on average, an
equivalent of between 15 percent (energy) and
18 percent (water) of the government resource
envelope. As a result, governments are typi-
cally required to step in to assume most of the
investment responsibilities of state-owned
enterprises, which are relegated to undertak-
ing daily operation and maintenance. In many
cases, investment is unaffordable because of
the significant underpricing of services, which
barely allows the recovery of operating costs.
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Table 2.6 Potential Gains from Increased Cost Recovery

Percentage of GDP $ billions annually

Country type  Electricity ICT  Irrigation Transport WSS Total Electricity ICT  Irrigation Transport WSS  Total

Middle income 0.0 — — 0.0 0.4 0.4 0.0 — — 0.0 1.0 1.0
Resource rich 0.8 — — 0.1 0.1 0.9 1.7 — — 0.2 0.2 2.0
Low-income

nonfragile 0.8 — — 0.2 0.3 1.1 0.8 — — 0.2 0.3 1.3
Low-income

fragile 0.0 — — 0.1 0.6 0.7 0.0 — — 0.0 0.2 0.3
Africa 0.4 — — 0.1 0.3 0.7 23 — — 0.6 1.8 4.7

Source: Africa Infrastructure Country Diagnostic.
Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals may not add exactly because of rounding errors. ICT = information and communication technology; WSS = water supply and sanitation. — Not available.

In addition, most state-owned enterprises  Fourth, the undermaintenance of infrastruc-
operate at arm’s length from the central gov-  ture assets is widespread but represents a false
ernment, failing in practice to meet criteria ~ economy because the rehabilitation of assets
for sound commercial management. When  is usually much more costly in present-value
these enterprises run into financial difficul-  terms than the preventive maintenance to
ties, the general government—as the main  avoid such asset deterioration.
stakeholder—acts as the lender of last resort,
absorbing debts and assuming by default the Overemployment. Overemployment reaches
financial, political, regulatory, and misman- $1.5 billion a year (0.24 percent of GDP; table
agement risks. Lumpy capitalizations and debt ~ 2.7). Most overemployment was found in
swaps that cover the cumulative cost of opera- telecommunication utilities in countries that
tional inefficiencies are frequent events in the ~ have retained state ownership of their fixed-
African utility sector, which can potentially  line incumbent. In Sub-Saharan Africa, such
create a moral hazard that would perpetuate  utilities achieve, on average, 94 connections
operational inefficiencies if proactive reforms  per employee, compared to developing-
are not undertaken. country benchmarks of 420 connections per
This section considers four types of oper- employee, an overemployment ratio of 600
ational inefficiencies and estimates their  percent. Similarly, African power and water
potential monetary value. First, state-owned  utilities have overemployment ratios of 88
enterprises may retain more employees than percent and 24 percent, respectively, over
is strictly necessary to discharge their func-  non-African developing-country benchmarks.
tions, often because of political pressure to ~ These striking results for labor inefficiencies
provide jobs for members of certain interest ~ underscore the importance of strengthening
groups. This issue affects state-owned enter-  external governance mechanisms that can
prises across the board, including those in ~ impose discipline on the behavior of state-
ICT, power, and water. Second, utilities incur ~ owned enterprises. Overemployment par-
substantial losses on their power and water  tially explains why in African countries with a
distribution networks. Both poor network  publicly owned operator, the share of spend-
maintenance, which leads to physical leakage,  ing allocated to capital spending frequently
and poor network management, whichleadsto ~ remains below 25 percent of total spending
clandestine connections and various forms of  despite pressing investment needs.
theft, contribute to these losses. Third, power
and water utilities face serious vrobiemsin col-  Distribution Losses. Distributionlossesamount
lecting their bills, largely a result of the social ~ to $1.8 billion a year (0.3 percent of GDP). Afri-
and political impediments to disconnecting  can power utilities typically lose 23 percent of
services, which lead to a nonpayment culture.  their energy in distribution losses, more than
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Table 2.7 Potential Gains from Greater Operational Efficiency
Percentage of GDP $ billions annually

Operational Transport Transport
inefficiencies Electricity ICT Irrigation (roads) WSS Total Electricity ICT Irrigation (roads) WSS  Total
Losses 0.2 — — — 0.1 03 1.3 — — 0.5 1.8
Undercollection 0.3 — — 0.1 0.1 0.5 1.9 — 0.5 0.5 2.9
Labor inefficiencies 0.0 0.2 — — — 0.2 0.3 1.3 — — 0.0 1.5
Undermaintenance — — — 0.2 — 0.2 — 1.4 — 1.4
Total 0.5 0.2 — 0.3 0.2 1.2 3.4 1.3 — 1.9 1.0 7.5

Source: Africa Infrastructure Country Diagnostic.

Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals may not add exactly because of rounding errors. ICT = information and communication technology; WSS = water supply and sanitation. — Not available.

twice the best practice of 10 percent. Similarly,
African water utilities typically lose 35 percent
of their water in distribution losses, nearly
twice the 20 percent benchmark. The finan-
cial value of those distribution losses is much
higher for power at $1.3 billion per year than
for water at $0.5 billion per year.

Undercollection of Bills. The undercollection
of bills amounts to $2.9 billion a year (0.5 per-
cent of GDP). African power and water utili-
ties manage to collect about 90 percent of the
bills owed to them by their customers, short of
a best practice of 100 percent. Again, although
water utilities perform worse than power utili-
ties at the enterprise level, the financial value
of the losses is much greater for power. In
many African countries, public institutions
are among the worst offenders in failing to
pay for utility services. The undercollection of
fuel levies for road sector maintenance is also
an issue, although the absolute values for this
inefficiency are smaller than expected.

Undermaintenance. Deferring maintenance
expenditures is perhaps the most perverse ineffi-
ciency and the hardest to quantify. Given the pre-
carious financing position of the infrastructure
sectors, cutting back on maintenance is often
the only way to make ends meet, but spending
too little on maintenance is a false economy.
Rehabilitating or replacing poorly maintained
assets is much more costly than keeping them up
with sound preventive maintenance. Moreover,
consumers end up suffering as service quality
gradually declines. Indeed, not providing main-
tenance and replacement investment is the most
costly way of financing today’s operations.

Figure 2.3 Rehabilitation Backlog
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% of assets in need of rehabilitation

Source: Briceno-Garmendia, Smits, and Foster 2008.

On average, 30 percent of African infra-
structure assets need rehabilitation (figure 2.3).
Although documenting the exact magnitude
of undermaintenance is difficult, the share of
today’s assets in need of rehabilitation provides
a good indicator of past neglect. In general,
the state of rural infrastructure is substantially
worse than the rest, with 35 percent of assets in
need of rehabilitation, compared with 25 per-
cent elsewhere and 40 percent of roads. Wide
differences exist across countries. In the best
cases (Burkina Faso and South Africa), little
more than 10 percent of assets need rehabilita-
tion, and in the worst cases (the Democratic
Republic of Congo, Nigeria, Rwanda, and
Ugaiida), mmore than 40 percent do.

For roads alone, undermaintenance over
time leads to additional capital spending
of $1.4 billion a year (0.2 percent of GDP).
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Although undermaintenance affects all infra-
structure sectors, only for roads were suffi-
cient data available to quantify the cost. Every
$1 that goes unspent on road maintenance
leads to a $4 liability to the economy (Nogales
2009). Therefore, capital spending on roads is
much higher than it would otherwise need to
be—with continual reconstructing of the same
assets rather than creating new ones. The vast
majority of Sub-Saharan African countries do
not cover road maintenance costs; more than
half of the countries have shortfalls of over
40 percent of maintenance needs. However,
institutions seem to have an important role to
play. Countries with well-designed second-
generation road funds seem to do much bet-
ter in meeting their maintenance needs (see
chapter 10 in this volume).

Closing the Efficiency Gap by
Promoting Reforms

In sum, $17.4 billion could be captured
through improvements in infrastructure man-
agement and institutions. The largest potential
gains of $7.5 billion a year come from address-
ing operating inefficiencies. Some of the most
pressing and most rewarding would be resolv-
ing undermaintenance of roads and increas-
ing the efficiency of the power utilities. The
second-largest potential gains of $3.3 billion
a year come from improving the allocation of
existing resources across sectors, essentially

transferring resources from areas that seem to
be overfunded to areas that are clearly under-
funded. The next-largest potential gain of
$4.7 billion a year would come from raising
user charges for infrastructure services. Again,
better pricing of power produces the greatest
dividends. Finally, raising budget execution
ratios through improvements in the public
expenditure framework could capture an addi-
tional $2 billion a year.

Addressing some of the operational defi-
ciencies may require substantial investments
in network rehabilitation or system upgrades.
Reallocating resources, raising user charges, and
reducing overemployment all carry significant
political costs, which complicate their imple-
mentation. Therefore, expecting that all these
efficiency gains could be fully captured is unre-
alistic. Given the magnitude of the needs, cap-
turing only half of them would much improve
the financing and the perspectives for new
financing in the African infrastructure sectors.

Even if all these efficiency gains could be
fully realized, a sizable funding gap would
remain. Chapter 1 of this volume identified
spending requirements of $93 billion a year to
address Africa’s infrastructure needs. Setting
these requirements against the $45 billion of
existing spending directly traced to these needs
and the $17 billion of potential efficiency gains
still leaves an annual infrastructure funding
gap of $31 billion (table 2.8).

Table 2.8 Finding Resources: The Efficiency Gap and the Funding Gap

$ billions annually

Cross-sector

Item Electricity ICT  Irrigation  Transport WSS gain Total
Infrastructure spending needs (40.8) (9.0) (3.4) (18.2) (21.9) n.a. (93.3)
Existing spending 11.6 9.0 0.9 16.2 7.6 n.a. 453
Efficiency gap 6.0 1.3 0.1 3.8 29 33 17.4
Gain from raising capital execution 0.2 0.0 0.1 1.3 0.2 n.a. 1.9
Gain from eliminating operational
inefficiencies 34 1.2 — 1.9 1.0 n.a. 75
Gain from tariff cost recovery 23 -— == 0.6 1.8 n.a. 4.7
Potential for reallocation n.e na n.a. n.a. n.a. 33 33
Funding gap (23.2) 1.5 (2.4) 1.9 (11.4) 33 (30.6)
Source: Bricefio-Garmendia, Smits, and Foster 2008.
Note: ICT = information and communication technology; n.a. = not applicable; — = not available; WSS = water supply and sanitation.

Parentheses indicate negative values.



Annual Funding Gap

Existing spending and potential efficiency
gains can be netted from estimated spend-
ing needs to gauge the extent of the shortfall.
The result is that Africa still faces an annual
funding gap of about $31 billion (5.1 percent
of GDP). Over 70 percent of the infrastruc-
ture funding gap is for energy, representing
a shortfall of $23 billion a year. The rest of
the gap is related to WSS, where about an
additional $11 billion is needed annually to
meet the Millennium Development Goals
(MDGs), and to a lesser extent irrigation,
which accounts for roughly $2 billion annu-
ally of the funding gap. No funding gap was
found for ICT and transport, where, on the
contrary, close to $1 billion and $2 billion a
year, respectively, could be available if effi-
ciencies were captured within each of these
sectors (table 2.9).

About 60 percent of the funding gap relates
to low-income fragile and nonfragile coun-
tries combined. The resource-rich countries
generate one-fourth of the funding gap, and a
further 18 percent of the gap is attributable to
middle-income countries. As a percentage of
GDP, the burden of the shortfall for resource-
rich and middle-income countries is smallest
at 2—4 percent of GDP. Nonfragile low-income
countries face a shortfall of 9 percent of GDP,
and fragile states face an insurmountable
25 percent. By far, the largest funding gaps
relative to GDP are for energy and water in
fragile states.

Table 2.9 Funding Gaps, by Sector and Country Group

Closing Africa’s Funding Gap

Although the infrastructure funding gap
is primarily for capital investment, a shortfall
also exists for O&M. About two-thirds of the
infrastructure funding gap relates to shortfalls
in capital investment. All together, Africa needs
to increase infrastructure capital investment by
5 percent of its GDP (approximately $28 bil-
lion annually); nonfragile low-income coun-
tries need to invest an additional 8 percent,
and fragile states an additional 18 percent. The
remainder of the infrastructure funding gap
relates to O&M: low-income countries cover at
most two-thirds of their O&M needs.

Closing the $31 billion infrastructure fund-
ing gap is partly about raising additional funds
but also about possibly taking more time to
attain targets or using lower-cost technolo-
gies. The remainder of this chapter evaluates
the potential for raising additional finance and
very generally explores policy adjustments to
reduce the price tag and the burden of the
financial gap.

How Much Additional Finance
Can Be Raised?

Only a limited number of financing sources
are available, and the current global financial
crisis is likely to affect them all adversely. First,
domestic public finance is the largest source of
funding today, but it presents little scope for
an increase, except possibly in countries enjoy-
ing natural resource windfalls. Second, ODA to
African infrastructure has grown substantially

75

Percentage of GDP $ billions annually
Potential Potential
for for
Country type Electricity ICT Irrigation Transport WSS reallocation Total Electricity ICT Irrigation Transport WSS reallocation Total
Middle income 3.9 (0.3) 0.0 (0.1) 0.0 (1.5) 2.0 10.7 (0.9) 0.1 (0.3) 0.0 (4.1) 5.5
Resource rich 2.0 0.2 0.8 (0.6) 1.7 (0.4) 3.7 4.5 0.5 1.8 (1.4) 3.7 (0.8) 8.2
Low-income nonfragile 4.2 0.2) 0.6 4 4L T ©.3) 8.6 4.7 (0.2) 0.7 (0.5) 5.2 (0.4) 9.5
Low-income fragile 7.1 1.9 0.1 53 10.2 0.0 24.65 2.7 0.7 0.0 2.0 3.9 0.0 9.4
Africa 3.6 (0.2) 0.4 (0.3) .8 (0.5) 4.8 23.2 (1.3) 24 (1.9) 11.4 (3.3) 30.6

Source: Africa Infrastructure Country Diagnostic.
Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals do not add because efficiency gains cannot be carried across country groups. ICT = information and communication technology; WSS = water supply and sanitation.
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in recent years in line with political pledges, but
this assistance could slow down if countercycli-
cal assistance is put in place. Third, non-OECD
finance has been rising steeply, but its future
is now unclear. Fourth, private participation,
also very buoyant during Africa’s recent growth
upswing, will be particularly vulnerable to the
downturn in global markets. Finally, local
capital markets have so far contributed little to
infrastructure finance outside South Africa, but
they could eventually become more important
in some of the region’s larger economies.

Little Scope for Raising More

Domestic Finance

A key question is the extent to which coun-
tries may be willing to allocate additional fiscal
resources to infrastructure. In the run-up to the
current financial crisis, the fiscal situation in
Sub-Saharan Africa was favorable. Rapid eco-
nomic growth averaging 4 percent a year from
2001 to 2005 translated into increased domestic
fiscal revenues of just over 3 percent of GDP on
average. In resource-rich countries, burgeoning
resource royalties added 7.7 percent of GDP to
the public budget. In low-income countries,
substantial debt relief increased external grants
by almost 2 percent of GDP.

To what extent were the additional resources
available during the recent growth surge allo-
cated to infrastructure? The answer is surpris-
ingly little (table 2.10). The most extreme case
is that of the resource-rich countries, particu-
larly Nigeria. Huge debt repayments more
than fully absorbed the fiscal windfalls in
these countries. As a result, budgetary spend-
ing actually contracted by 3.7 percent of GDP,

with infrastructure investment bearing much
of that, falling by almost 1.5 percent of GDP. In
middle-income countries, budgetary spend-
ing increased by almost 4.1 percent of GDP,
but the effect on infrastructure spending was
almost negligible, and the additional resources
went primarily to current social sector spend-
ing. Only in the low-income countries did the
overall increases in budgetary expenditure
have some effect on infrastructure spend-
ing. Even there, however, the effect was fairly
modest and confined to capital spending. The
nonfragile low-income countries have allo-
cated 30 percent of the budgetary increase
to infrastructure investments. The fragile
states, despite seeing their overall budgetary
expenditures increase by about 3.9 percent
of GDP, have allocated only 6 percent of the
increase to infrastructure.

Compared with other developing regions,
public financing capabilities in Sub-Saharan
Africa are characterized by weak tax revenue
collection. Domestic revenue generation around
23 percent of GDP trails averages for other
developing countries and is lowest for low-
income countries (less than 15 percent of GDP
ayear). Despite the high growth rates in the last
decade, domestically raised revenues grew by less
than 1.2 percent of GDP. This finding suggests
that increasing domestic revenues above what
is currently raised would require undertaking
challenging institutional reforms to increase the
effectiveness of revenue collection and broaden
the tax base. Without such reforms, domestic
revenue generation will remain weak.

The borrowing capacity from domestic
and external sources is also limited. Domestic

Table 2.10 Net Change in Central Government Budgets, by Economic Use, 1995-2004

percentage of GDP

Sub-Saharan Low-income Low-income
Use Africa Middle income Resource rich nonfragile fragile
Net expenditure budget 1.89 4.08 (3.73) 1.69 3.85
Current infrastructure
spending as a share
of expenditures 0.00 0.02 0.03 0.00 0.09
Capital infrastructure
spending as a share
of expenditures (0.14) 0.04 (1.46) 0.54 0.22

Source: Africa Infrastructure Country Diagnostic, adapted from Briceno-Garmendia, Smits, and Foster 2008.
Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Totals are extrapolations based on the 24-country

sample as covered in AICD Phase 1.



borrowing is often very expensive, with inter-
est rates far exceeding those on concessional
external loans. Particularly for the poorest
countries, the scarcity of private domestic sav-
ings means that public domestic borrowing
tends to precipitate sharp increases in interest
rates, building up a vicious circle. For many
Sub-Saharan countries, the ratios of debt ser-
vice to GDP are more than 6 percent.

The global financial crisis can be expected to
reduce fiscal receipts because of lower revenues
from taxes, royalties, and user charges. Africa is
not exempt from its impact. Growth projections
for the coming years have been revised down-
ward from 5.1 to 3.5 percent, which will reduce
tax revenues and likely depress the demand
and willingness to pay for infrastructure ser-
vices. Commodity prices have fallen to levels of
the early 2000s. The effect on royalty revenues,
however, will depend on the saving regime in
each country. A number of oil producers have
been saving royalty revenues in excess of $60 a
barrel, so the current downturn will affect sav-
ings accounts more than budgets. Overall, this
adverse situation created by the global finan-
cial crisis will put substantial pressure on public
sector budgets. In addition, many African coun-
tries are devaluing their currency, reducing the
purchasing power of domestic resources.

Based on recent global experience, fiscal
adjustment episodes tend to fall dispropor-
tionately on public investment—and infra-
structure in particular.” Experience from
earlier crises in East Asia and Latin America
indicates that infrastructure spending is par-
ticularly vulnerable to budget cutbacks dur-
ing crisis periods. Based on averages for eight
Latin American countries, cuts in infrastruc-
ture investment amounted to about 40 percent
of the observed fiscal adjustment between the
early 1980s and late 1990s (Calder6n and
Servén 2004). This reduction was remark-
able because public infrastructure investment
already represented less than 25 percent of
overall public investment in Latin American
countries. These infrastructure investment
cuts were later identified as the underlying
problem holding back economic growth in the
whole region during the 2000s (box 2.1). Sim-
ilar patterns were observed in East Asia dur-
ing the financial crisis of the mid-1990s. For
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example, Indonesia’s total public investment
in infrastructure dropped from 6-7 percent of
GDP in 1995-97 to 2 percent in 2000. Given
recent spending patterns, every reason exists
to expect that, in Africa, changes in the over-
all budget envelope will affect infrastructure
investment in a similar pro-cyclical manner.

Official Development Assistance—
Sustaining the Scale-Up

For most of the 1990s and early 2000s, ODA to
infrastructure in Sub-Saharan Africa remained
steady at a meager $2 billion a year. The launch
of the Commission for Africa Report in 2004
was followed by the Group of Eight Gleneagles

Does Deficit-Financed Public Investment in
Infrastructure Pay for Itself?

Underinvestment in infrastructure, health, and education during much
of the 1990s has ignited a lively debate on whether some countries
could tolerate a larger public deficit if the additional resources were
invested in growth-enhancing sectors. The analysis undertaken by
the International Monetary Fund does not explicitly take into account
the potential link between public investment and growth—only its
short-term costs. Nevertheless, running a short-term deficit now may
help produce the growth that will balance the budget later.

By incorporating this long-run growth effect into the standard
models used to assess fiscal sustainability, one can see whether taking
a longer-term perspective would lead to a more favorable stance for
deficit-financed infrastructure. The results turn out to be very country
specific, underscoring the difficulty of generalizing in this area.

In Uganda, investment in infrastructure leads to higher output,
but also—because of its relatively low productivity—worsens the
debt ratio. A better way to finance infrastructure may be to improve
the existing capital stock by prioritizing O&M expenditure over new
investments. Although increased public expenditure on health and
education also leads to higher output, the effect is not as large as for
infrastructure.

In Senegal, by contrast, public investment in infrastructure does
not seem to be as effective in boosting growth. Both O&M spending
on infrastructure and public investment in other sectors such as health
and education seem to have a stronger effect on growth. However,
no matter how spending is allocated, it seems to worsen the debt-
CDP ratie, reflecting the low productivity of public expenditure in
this case.

Source: Estache and Mufoz 2008.
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Summit in July 2005, where the Infrastructure
Consortium for Africa was created to focus
on scaling up donor finance to meet Africa’s
infrastructure needs. The main bilateral and
multilateral donors committed to double by
2010 the (already higher) 2004 flows to reach
$10 billion a year, about 1.6 percent of Africa’s
GDP at that time. Donors have so far lived up
to their promises, and ODA flows to African
infrastructure almost doubled from $4.1 bil-
lion in 2004 to $8.1 billion in 2007. Close to
three-quarters of ODA comes from multi-
lateral donors (African Development Bank,
European Community, and International
Development Association [IDA]), while Japan
and the United States drive the doubling of
bilateral commitments.

A significant lag occurs between ODA com-
mitments and their disbursement, suggesting
that disbursements should continue to increase
in the coming years. The commitments just
reported are significantly higher than the
estimated ODA disbursements of $3.8 billion
(table 2.11). This gap reflects the normal
lags associated with project implementation.
Because ODA is channeled through the gov-
ernment budget, the execution of funds faces
some of the same problems affecting domes-
tically financed public investment, including
procurement delays and low country capacity
to execute funds. Divergences between donor
and country financial systems, as well as unpre-
dictability in the release of funds, may further
retard the disbursement of donor resources.
Bearing all this in mind, if all commitments
up to 2007 are fully honored, ODA disburse-
ments could be expected to rise significantly
(IMF 2009; World Economic Outlook 2008).

Table 2.11 Annualized ODA Investment Flows

ODA commitments were also set to increase
further before the crisis, but prospects no longer
look so good. The three multilateral agencies—
the African Development Bank, the European
Commission, and the World Bank—secured
record replenishments for their concessional
funding windows for the three to four years
beginning in 2008. In principle, funding allo-
cations to African infrastructure totaling $5.2
billion a year could come from the multilateral
agencies alone in the near future. In practice,
however, the crisis may divert multilateral
resources from infrastructure projects and
toward emergency fiscal support. Bilateral sup-
port, based on annual budget determinations,
may be more sensitive to the fiscal squeeze
in OECD countries, and some decline can be
anticipated. Historical trends suggest that ODA
has tended to be pro-cyclical rather than coun-
tercyclical (IMF 2009; ODI 2009; UBS Invest-
ment Research 2008; World Economic Outlook
2008; and references cited therein).

Non-OECD Financiers—Will

Growth Continue?

Non-OECD countries financed about $2.6 bil-
lion of African infrastructure annually between
2001 and 2006 (table 2.12).> This sum is not
far short of the volumes from ODA; however,
the focus of the finance is very different. Non-
OECD financiers have been active primarily in
oil-exporting countries (Angola, Nigeria, and
Sudan). The bulk of their resources have gone
to power and to transport. In the power sec-
tor, primarily hydroelectric schemes received
$1 billion per year, and in the transport sec-
tor, railways received nearly $1 billion a year.
For electricity, that amounts to 0.17 percent

Percentage of GDP $ billions
Country type Electricity ICT  Irrigation  Transport WSS  Total Electricity ICT  Irrigation  Transport WSS  Total
Middle income 0.01 0.00 0.00 0.03 0.04 0.08 0.03 0.01 0.00 0.09 0.10 0.23
Resource rich 0.03 0.01 0.00 0.1 0.1 0.25 0.08 0.01 0.00 0.23 0.24 0.56
Low-income nonfragile 0.50 0.03 0.00 112 C.71 235 0.55 0.04 0.00 1.24 0.78 2.61
Low-income fragile 0.10 0.01 0.00 0.64 0.22 1.04 0.04 0.00 0.00 0.23 0.10 0.38
Africa 0.1 0.01 0.00 0.28 0.19 0.59 0.69 0.06 0.00 1.80 1.23 3.77

Source: Africa Infrastructure Country Diagnostic.
Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals may not add exactly because of rounding errors. ICT = information and communication technology; WSS = water supply and sanitation.
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Table 2.12 Historic Annualized Investment Flows from China, India, and Arab Countries
Percentage of GDP $ billions

Country type Electricity ICT  Irrigation  Transport WSS  Total Electricity ICT  Irrigation  Transport WSS  Total
Middle income 0.00 0.01 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.02 0.01 0.05
Resource rich 0.33 0.06 0.00 0.34 0.04 0.76 0.74 0.13 0.00 0.75 0.08 1.69
Low-income nonfragile 0.12 0.15 0.00 0.22 0.05 0.54 0.13 0.17 0.00 0.24 0.05 0.59
Low-income fragile 0.58 0.07 0.00 0.11 0.06 0.82 0.21 0.03 0.00 0.04 0.02 0.30
Africa 0.17 0.05 0.00 0.16 0.03 0.41 1.08 0.34 0.00 1.06 0.16 2.64

Source: Africa Infrastructure Country Diagnostic, adapted from Foster and others 2008.
Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals may not add exactly because of rounding errors. ICT = information and communication technology; WSS = water supply and sanitation.

of African GDP, significantly larger than the
0.11 percent coming from ODA.

China’s official economic assistance qua-
drupled between 2001 and 2005, reaching
more than 35 Sub-Saharan countries. Most
of the inflows have gone to resource-rich
countries, in some cases making use of barter
arrangements under the “Angola mode.” * This
type of South-South cooperation builds on
economic complementarities between China
and Africa. China takes a strategic interest in
Africa’s natural resource sector, while Africa
harnesses China’s strengths in construction to
develop its economic infrastructure.

India has become a significant financier
of energy projects in Africa. India’s financial
assistance focused initially on export credits to
facilitate the purchase of Indian goods. However,
India has signaled a bold commitment to sup-
port big infrastructure projects, predominantly
in energy, with up to $1 billion in Nigeria
(including a 9-million-ton per year refinery,
a 200-megawatt power plant, and a 1,000-
kilometer cross-country railway) and close to
$100 million a year in Sudan (for a 700-kilometer
oil pipeline from Khartoum to Port Sudan and
four 125-kilowatt power plants).

The Gulf States, through their various devel-
opment agencies, have been funding African
infrastructure for some time. Infrastructure
projects of a smaller scale than those funded
by the Chinese and Indian governments char-
acterize their portfolio, with strong support to
such countries as Mali, Mauritania, Senegal,
and Sudan. Resources from the Gulf States
have been distributed almost equally among
water, roads, and small energy projects.

For the three major sources of external finance,
significant complementarity exists, despite
some overlap. PPI seeks the most commercially
lucrative opportunities in telecommunications.
Non-OECD financiers focus on productive
infrastructure (primarily power generation and
railroads). Traditional ODA focuses on financ-
ing public goods (such as roads and water sup-
ply) and plays a broader role in power system
development and electrification.

A similar pattern of specialization emerges
geographically, with different countries rely-
ing to differing degrees on the various sources
of finance. The countries most heavily reliant
on PPI are Kenya and Nigeria, supplemented
by ODA in Kenya and by Chinese financing in
Nigeria. The countries that rely predominantly
on non-OECD financiers are often oil produc-
ers (Angola, Gabon, Guinea, Mauritania, and
Sudan). Most of the remaining countries rely
primarily on traditional ODA (Burundi, Mali,
Niger, Rwanda, and Tanzania). Other coun-
tries (the Democratic Republic of Congo and
Guinea) draw on a mixture of OECD and non-
OECD sources.

The implementation process for ODA and
non-OECD finance is completely different. A
key difference between Chinese finance and
ODA is that whereas the latter is channeled
through the government budget, the former
tends to be executed directly by China, often
with assaciated imports of human resources.
Although this approach raises significant chal-
lenges, it does at least offer the possibility of
circumventing some of the capital budget
execution problems typically associated with
public investment.
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Non-OECD finance also raises concerns
about sustainability. The non-OECD financiers
from China, India, and the Gulf States follow
sectors, countries, and circumstances aligned
with their national business interests. They offer
realistic financing options for power and trans-
port and for postconflict countries with natural
resources. However, nongovernmental organiza-
tions are voicing concerns about the associated
social and environmental standards. Non-OECD
financiers also provide investment finance
without associated support on the operational,
institutional, and policy sides, raising questions
about the sustainability of the new assets.

How the current economic downturn will
affect non-OECD finance is difficult to pre-
dict because of the relatively recent nature of
these capital inflows. Coming from fiscal and
royalty resources in their countries of origin,
they will likely suffer from budgetary cutbacks.
The downturn in global commodity prices
may also affect the motivation for some of the
Chinese infrastructure finance linked to natu-
ral resource development.

Private Investors—over the Hill

Since the late 1990s, private investment flows
to Sub-Saharan African infrastructure tripled,
increasing from about $3 billion in 1997 to
$9.4 billion in 2006/07. That is about 1.5 per-
cent of regional GDP for all sectors, more than
recent ODA flows (0.6 percent of GDP, or $3.7
billion a year) but still less than half of general
government spending (table 2.13).

Close to two-thirds of cumulative private
commitments between 1990 and 2006 were in
ICT-related projects (Leigland and Butterfield
2006). Power was second. Socially challenging

Table 2.13 Annual Private Participation Investment Flows

sectors, such as WSS, attracted almost no
private activity. The same is true of longer-
term and higher-risk projects. Through 2004,
greenfield and small projects accounted for
70 percent of all PPI, while concessions and
divestitures of incumbent utilities accounted
for less than 10 percent. Greenfield transac-
tions, with no long-term risks and little or no
investment, are much more prominent than in
other regions, and they tend to be small.

Africa’s resource-rich countries have been
capturing the largest volume of private partici-
pation. Relative to their GDP, Africa’s middle-
income countries are not doing that well, while
low-income countries—even fragile states—
are capturing flows worth well over 1 percent
of GDP.

Since the mid-1990s, a shift has occurred
toward projects with longer horizons. Conces-
sions and existing assets increased to 20 percent
of the private partnerships in infrastructure.
Sectors other than ICT have increased; the most
important recorded transactions are in trans-
port, such as the concessions in Sudan for the
Juba Port ($30 million) and Uganda’s Rift Val-
ley railways ($400 million concession). More-
over, larger greenfield power projects, beyond
concessions and management contracts, are
starting to emerge.

Private capital flows, in particular, are likely
to be affected by the global financial crisis. In
the aftermath of the Asian financial crisis, pri-
vate participation in developing countries fell
by about one-half over a period of five years,
following its peak in 1997. Existing transac-
tions are also coming under stress as they
encounter difficulties refinancing short- and
medium-term debt.

Percentage of GDP $ billions
Country type Electricity ICT  Irrigation  Transport WSS  Total Electricity ICT  Irrigation  Transport WSS  Total
Middle income 0.00 0.60 — 0.16 0.00 0.76 0.01 1.63 — 0.44 0.00 2.08
Resource rich 0.13 1.13 — 0.21 0.00 1.47 0.28 2.52 — 0.47 0.01 3.28
Low-income nonfragile 0.15 1.19 — 0.12 0.29 .45 0.6 1.32 — 0.13 0.00 1.61
Low-income fragile 0.02 0.72 — 0.04 0.00 0:78 0.01 0.26 — 0.01 0.00 0.28
Africa 0.07 0.89 — 0.16 0.00 1.12 0.46 5.72 — 1.05 0.01 7.24

Source: Adapted from PPIAF 2008.

Note: Based on annualized averages for 2001-06. Averages weighted by country GDP. Figures are extrapolations based on the 24-country sample covered in AICD Phase 1.
Totals may not add exactly because of rounding errors. ICT = information and communication technology; WSS = water supply and sanitation. — Not available.



Local Sources of Finance—a Possibility
in the Medium Term

Local capital markets are a major source of
infrastructure finance in South Africa, but
not yet elsewhere. Local infrastructure finance
consists primarily of commercial bank lend-
ing, some corporate bond and stock exchange
issues, and a nascent entry of institutional
investors. Because the scale of local financ-
ing in South Africa and its advanced state of
evolution are so far ahead of those elsewhere,
attention here focuses on prospects elsewhere
in the region.

Outside South Africa, the stock of outstand-
ing local infrastructure finance amounts to
$13.5 billion (table 2.14). This figure comprises
transport, the first-ranking sector of all local
infrastructure financing, attracting 47 percent
of the total, followed by ICT at 32 percent.5

The low-income nonfragile countries were
the destination for 55 percent of all local infra-
structure financing identified in this study. The
two low-income fragile countries (Cote d’Ivoire
and the Democratic Republic of Congo)
attracted just 3.5 percent ($474 million), nearly
three-quarters of it in bank financing and the
remainder in equity issues by companies in
Cote d’Ivoire. For the resource-rich countries,
the $4.9 billion in local infrastructure financ-
ing was a nearly equal mix of bank and equity
financing. For the three middle-income coun-
tries, more than half of the $544 million in
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local financing was in corporate bonds, all to
finance transport.

Only 10 percent of outstanding bank loans
are for financing infrastructure investments. At
about $5 billion, this sum is a little less than the
total for Malaysia alone.

However, a recent trend indicates new issu-
ers (particularly of corporate bonds) are com-
ing to market in several countries, in some cases
with a debut issue. More than half (52 percent)
of the corporate bonds listed on the markets at
year-end 2006 were by infrastructure compa-
nies. The share of corporate bonds outstand-
ing at year-end 2006 that had been issued to
finance infrastructure exceeded half in 7 of the
11 countries with bond markets reporting these
data. West Africa’s regional exchange, the BRVM
(Bourse Régionale des Valeurs Mobilieres), had
the highest share of issues financing infrastruc-
ture (more than 90 percent). The amount of
financing is still small, however.

Local financial markets remain underdevel-
oped, shallow, and small. Long-term financing
with maturities commensurate with infra-
structure projects is scarce.® The capacity of
local banking systems remains too small and
constrained by structural impediments to
finance infrastructure. Most countries’ banks
have significant asset-liability maturity mis-
matches for infrastructure financing. Bank
deposits and other liabilities still have largely
short-term tenors. More potential may exist

Table 2.14 Outstanding Financing Stock for Infrastructure, as of 2006

$ millions

% of total
Outstanding financing outstanding
for infrastructure WSS  Electricity Transport Public works  Total stock
Middle income (excluding South Africa) — 82.0 440.7 213 544.0 4.0
Resource rich 1.7 1,097.6 2,303.9 1,459.1 46.8 4,909.1 36.5
Low-income nonfragile — 1,496.7 1,984.5 4,065.5 4.4 7,551.0 56.1
Low-income fragile — 63.0 53.4 346.3 — 462.7 3.4
Total 1.7 2,739.3 4,341.8 6,311.7 724 13,466.9
Share on total outstanding stock (%) 0.01 20.34 32.24 46.87 0.54 100.0

Source: Adapted from Irving and Manroth 2009.

Note: Based on annualized averages for 2001-06. Averages weighted by couniry GDP. Figures are extrapolations based on the 18-country
sample covered in AICD Phase 1. Totals may not add exactly because of rounding errors. Stock includes bank loans, government bonds,
corporate bonds, and equity issues. Stock level reported under “Transpoirt” may se an overesiimate because many countries report this
category together with elements of communications and storage. Based on data from the following 18 countries—middle income: Cape
Verde, Lesotho, and Namibia; resource rich: Cameroon, Chad, and Nigeria; low income: Burkina Faso, the Democratic Republic of Congo,
Ethiopia, Ghana, Madagascar, Malawi, Mozambique, Niger, Rwanda, Tanzania, Uganda, and Zambia. ICT = information and communication

technology; WSS = water supply and sanitation. — Not available.
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for syndicated lending with local bank par-
ticipation—though the increase in new loans
over 2000—06 occurred in a favorable external
financing environment.

Harnessing the significant potential for
local capital markets to finance infrastructure,
particularly local bond markets, is contingent
on their further development. It is also contin-
gent on further reforms, including those that
would deepen the local institutional inves-
tor base. Well-functioning and appropriately
regulated local institutional investors (pen-
sion funds and insurance companies) would
be natural sources of long-term financing for
infrastructure because their liabilities would
better match the longer terms of infrastructure
projects. Private pension providers have begun
to emerge with a shift from defined-benefit to
defined-contribution schemes, viewed as less
costly, more transparent, and easier to man-
age. Moreover, local institutional investors are
taking a more diversified portfolio approach to
asset allocation.

Regional integration of financial mar-
kets could achieve greater scale and liquidity.
More cross-border intraregional listings—of
both corporate bonds and equity issues—and
more cross-border intraregional investment
(particularly by local institutional investors)
could help overcome national capital markets’
impediments of small size, illiquidity, and
inadequate market infrastructure. They could
also facilitate the ability of companies and gov-
ernments to raise financing for infrastructure.”
So far, this intraregional approach to rais-
ing infrastructure financing remains largely
untapped.®

The African banking system did not feel the
effects of the global financial crisis at first, but
the crisis is slowly but surely affecting finan-
cial systems around the region, adding to the
already enormous challenge of developing
local financial markets.

Costs of Capital from Different
Sources

The various sources of infrastructure finance
reviewed in the previous sections differ
greatly in their associated cost of capital

(figure 2.4). For public funds, raising taxes is
not a costless exercise. Each dollar raised and
spent by a Sub-Saharan African government
has a social value premium (or marginal cost
of public funds) of almost 20 percent. That
premium captures the incidence of that tax
on the society’s welfare (caused by changes
in consumption patterns and administrative
costs, among other things).” To allow ready
comparisons across financing sources, this
study standardized the financial terms as the
present value of a dollar raised through each
of the different sources. In doing so, it recog-
nized that all loans must ultimately be repaid
with tax dollars, each of which attracts the
20 percent cost premium.

Wide variation exists in lending terms.
The most concessional IDA loans charge zero
interest (0.75 percent service charge) with
10 years of grace. India, China, and the Gulf
States, respectively, charge 4 percent, 3.6 per-
cent, and 1.5 percent interest and grant four
years of grace.'’

The cost of non-OECD finance is some-
where between that of public funds and ODA.
The subsidy factor for Indian and Chinese
funds is about 25 percent and for the Arab
funds, 50 percent. ODA typically provides a
subsidy factor of 60 percent, rising to 75 per-
cent for IDA resources. In addition to the cost
of capital, the different sources of finance dif-
fer in the transaction costs associated with
their use, which may offset or accentuate some
of the differences.

Most Promising Ways to
Increase Funds

Given this setting, what are the best ways of
increasing the availability of funds for infra-
structure development? The place to start is
clearly to get the most from existing budget
envelopes, which can provide up to $17.4 bil-
lion a year of additional resources internally.
Beyond that, a substantial funding gap still
remains. Before the financial crisis, the pros-
pects for reducing—if not closing—this gap
were reasonably good. Resource royalties were
at record highs, and all sources of external
finance were buoyant and promising further
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growth. With the onset of the global financial Figure 2.4 Costs of Capital by Funding Source
crisis, that situation has changed significantly

and in ways that are not yet entirely foresee- public funds
able. The possibility exists across the board that private sector
all sources of infrastructure finance in Africa India
may fall rather than increase, further widening China

the funding gap. Only resource-rich countries
have the possibility of using natural resource
savings accounts to provide a source of financ-
ing for infrastructure, but only if macroeco-
nomic conditions allow. One of the few things
that could reverse this overall situation would
be the agreement upon a major stimulus pack— Sources: Average marginal cost of public funds: as estimated by Warlters and Auriol 2005; cost of

Gulf States
official development assistance

International Development Association 033

0 020 040 060 080 1.00 1.0
cost of raising $1 of financing (US$)

age for Africa by the international community, equity for private sector: as in Estache and Pinglo 2004 and Sirtaine and others 2005; authors’
with a focus on infrastructure as part of the
effort to rekindle economic growth and safe-
guard employment.

What Else Can Be Done?

Most of the low-income countries, and in
particular the fragile states, face a substantial
funding gap even if all the existing sources
of funds—including efficiency gains—are
tapped. What other options do these countries
have? Realistically, they need either to defer the
attainment of the infrastructure targets pro-
posed here or to try to achieve them by using
lower-cost technologies.

Taking More Time

The investment needs presented in this book
are based on the objective of addressing Africa’s
infrastructure backlog within 10 years. To meet
this target, middle-income, resource-rich, and
low-income nonfragile states would need to
increase their existing infrastructure spending
by 50 to 100 percent, while low-income fragile
states would need to increase their infrastructure
spending by an impossible 350 percent. Extend-
ing the time horizon for the achievement of
these goals should make the targets more afford-
able. But how long a delay would be needed to
make the infrastructure targets attainable with-
out increasing existing spending envelopes?

By delaying only three years, spreading
the investment needs over 13 rather than 10
years, middle-income countries could achieve
the proposed targets within existing spending
envelopes (figure 2.5, panel a). However, this

calculations.

conclusion assumes they have first fully cap-
tured efficiency gains. Without such efficiency
gains, the targets could not be met even over 30
years without increasing spending above cur-
rent levels (figure 2.5, panel b).

Low-income nonfragile and resource-rich
countries would need to delay an additional
decade to meet targets with existing spending
levels. By spreading the investment needs over
20 rather than 10 years, these countries could
achieve the proposed targets within existing
spending envelopes (figure 2.5, panel a). Again,
this outcome would be possible only if efficiency
gains are fully exploited. Otherwise, they would
need more than 30 years to reach the target with
existing resources (figure 2.5, panel b).

Low-income fragile states would need to
delay by more than two decades to meet infra-
structure targets within existing spending lev-
els. By spreading the investment needs over 30
rather than 10 years, low-income fragile states
could achieve the proposed targets within
existing spending envelopes (figure 2.5, panel
a). However, without efficiency gains, these
countries would take much longer than 30
years to meet the associated targets or alter-
natively would still need to double their exist-
ing spending to reach the target in 30 years
(figure 2.5, panel b).

Using Lower-Cost Technologies

Mary possibie alternative technological solu-
tions exist for meeting a given infrastructure
target, and each offers a particular combina-
tion of financial cost and quality of service.
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Figure 2.5 Spreading Spending over Time

a. Resource envelope plus potential efficiency gains
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Where budgets are constrained, policy mak-
ers face a choice between providing a high
level of service to a few people or a low