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About the AICD
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	This study is a product of the Africa Infrastructure Country Diagnostic (AICD), a project designed to expand the world’s knowledge of physical infrastructure in Africa. The AICD provides a baseline against which future improvements in infrastructure services can be measured, making it possible to monitor the results achieved from donor support. It also offers a more solid empirical foundation for prioritizing investments and designing policy reforms in the infrastructure sectors in Africa.
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	    The AICD was based on an unprecedented effort to collect detailed economic and technical data on the infrastructure sectors in Africa. The project produced a series of original 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. The most significant findings were synthesized in a flagship report titled Africa’s Infrastructure: A Time for Transformation. All the underlying data and models are available to the public through a Web portal (http://www.infrastructureafrica.org), allowing users to download customized data reports and perform various simulation exercises.
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	    The AICD was commissioned by the Infrastructure Consortium for Africa following the 2005 G-8 Summit at Gleneagles, which flagged the importance of scaling up donor finance to infrastructure in support of Africa’s development.
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	    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 were Benin, Burkina Faso, Cape Verde, Cameroon, Chad, Democratic Republic of Congo, Côte d’Ivoire, 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 project, coverage was expanded to include the remaining countries on the African continent.
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	    Consistent with the genesis of the project, the main focus was on the 48 countries south of the Sahara that face the most severe infrastructure challenges. Some components of the study also covered North African countries to provide a broader point of reference. Unless otherwise stated, therefore, the term “Africa” is used throughout this report as a shorthand for “Sub-Saharan Africa.”
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	    The AICD was implemented by the World Bank on behalf of a steering committee that represents the African Union, the New Partnership for Africa’s Development (NEPAD), Africa’s regional economic communities, the African Development Bank, and major infrastructure donors. Financing for the AICD was provided by a multidonor trust fund to which the main contributors were the Department for International Development (United Kingdom), the Public Private Infrastructure Advisory Facility, Agence Française de Développement, the European Commission, and Germany’s Kreditanstalt für Wiederaufbau (KfW). The Sub-Saharan Africa Transport Policy Program and the Water and Sanitation Program provided technical support on data collection and analysis pertaining to their respective sectors. A group of distinguished peer reviewers from policy-making and academic circles in Africa and beyond reviewed all of the major outputs of the study to ensure the technical quality of the work.
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	    Following the completion of the AICD project, long-term responsibility for ongoing collection and analysis of African infrastructure statistics was transferred to the African Development Bank under the Africa Infrastructure Knowledge Program (AIKP). A second wave of data collection of the infrastructure indicators analyzed in this volume was initiated in 2011.





Series Foreword

The Africa Infrastructure Country Diagnostic (AICD) has produced continent-wide analysis of many aspects of Africa’s infrastructure challenge. The main findings were synthesized in a flagship report titled Africa’s Infrastructure: A Time for Transformation, published in November 2009. Meant for policy makers, that report necessarily focused on the high-level conclusions. It attracted widespread media coverage feeding directly into discussions at the 2009 African Union Commission Heads of State Summit on Infrastructure.

Although the flagship report served a valuable role in highlighting the main findings of the project, it could not do full justice to the richness of the data collected and technical analysis undertaken. There was clearly a need to make this more detailed material available to a wider audience of infrastructure practitioners. Hence the idea of producing four technical monographs, such as this one, to provide detailed results on each of the major infrastructure sectors—information and communication technologies (ICT), power, transport, and water—as companions to the flagship report.

These technical volumes are intended as reference books on each of the infrastructure sectors. They cover all aspects of the AICD project relevant to each sector, including sector performance, gaps in financing and efficiency, and estimates of the need for additional spending on investment, operations, and maintenance. Each volume also comes with a detailed data appendix—providing easy access to all the relevant infrastructure indicators at the country level—which is a resource in and of itself.

In addition to these sector volumes, the AICD has produced a series of country reports that weave together all the findings relevant to one particular country to provide an integral picture of the infrastructure situation at the national level. Yet another set of reports provides an overall picture of the state of regional integration of infrastructure networks for each of the major regional economic communities of Sub-Saharan Africa. All of these papers are available through the project web portal, http://www.infrastructureafrica.org, or through the World Bank’s Policy Research Working Paper series.

With the completion of this full range of analytical products, we hope to place the findings of the AICD effort at the fingertips of all interested policy makers, development partners, and infrastructure practitioners.
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About the Authors

The lead author, Ken Gwilliam, retired from the post of economic adviser to the transport sector of the World Bank in 2002. During a decade in that role, he was the author of Bank policy documents and papers on transport strategy (Sustainable Transport, 1996), urban transport (Cities on the Move, 2002) and transport and air pollution (Air Pollution from Mobile Sources, 2004). Prior to this, he was professor of transport economics and director of university transport research institutes in the United Kingdom (University of Leeds) and the Netherlands (Erasmus University Rotterdam). He was for six years a director of the British National Bus Company, editor of the Journal of Transport Economics and Policy, and a member of numerous British and European committees and commissions.

Henrich Bofinger is an air transport specialist consulting with the World Bank in Africa.

Dick Bullock is a rail specialist consulting with the World Bank in Africa.

Robin Carruthers, now retired, was a Lead Transport Economist at the World Bank with a special focus on multimodal sectorwide planning.

Ajay Kumar is a Lead Transport Economist with the Africa Region of the World Bank and has been leading the practice on urban transportation issues.

Mike Mundy is a ports specialist with Ocean Shipping Consultants working across Africa.

Alberto Nogales is a roads specialist consulting with the World Bank in Africa.

Kavita Sethi is a senior transport economist with the Africa Region of the World Bank.


Acknowledgments

This book was authored by Kenneth Gwilliam, under the overall guidance of series editors Vivien Foster and Cecilia Briceño-Garmendia. All the Africa Infrastructure Country Diagnostic (AICD) transport work was undertaken in the framework of a partnership with the Sub-Saharan Africa Transport Policy Program.

The book draws upon a number of background papers that were prepared by World Bank staff and consultants, under the auspices of the AICD. Excluding the chief author, key contributors to the book on a chapter-by-chapter basis were as follows.

Chapter 2

Contributors
Rodrigo Archondo Callao, Kavita Sethi, Vivien Foster, Alberto Nogales, Supee Teravaninthorn, Gael Raballand

Key AICD Source Documents
“The Burden of Maintenance: Roads in Sub-Saharan Africa,” Background Paper 14, AICD

“Transport Prices and Costs in Africa: A Review of the Main International Corridors,” Working Paper 14, AICD

Chapter 3

Contributors
Richard Bullock, Mapapa Mbangala, Pierre Pozzo di Borgo, Lucien Andre Aegerter

Key AICD Source Document
“Railways in Sub-Saharan Africa,” Background Paper 11, AICD

Chapter 4

Contributors
Heinrich Bofinger, Charles Schlumberger

Key AICD Source Document
“Challenges to Growth in Africa’s Air Transport Industry,” Background Paper 16, AICD

Chapter 5

Contributors
Mike Mundy, Andrew Penfold, Bradley Julian, Michel Luc Donner, C. Bert Kruk

Key AICD Source Document
“Beyond the Bottlenecks: Ports in Sub-Saharan Africa,” Background Paper 8, AICD

Chapter 6

Contributors
Ajay Kumar, Fanny Barrett

Key AICD Source Document
“Stuck in Traffic: Urban Transport in Africa,” Background Paper 1, AICD

Chapter 7

Contributors
Robin Carruthers, Ranga Rajan Krishnamani, and Siobhan Murray

Key AICD Source Document
“Improving Connectivity: Investing in Transport Infrastructure in Sub-Saharan Africa,” Background Paper 7, AICD

Chapter 8

Contributors
Cecilia Briceño-Garmendia, William Butterfield, Chuan Chen, Jacqueline Irving, Astrid Manroth, Nataliya Pushak, Afua Sarkodie, Karlis Smits

Key AICD Source Document
“Financing Public Infrastructure in Sub-Saharan Africa: Patterns, Issues, and Options,” Background Paper 15, AICD

Chapter 9

Contributors
Bruce Thompson, Kavita Sethi

Key AICD Source Documents
The largest collection of primary data was in the roads sector where two consulting firms carried out the AICD data collection in the field for 40 countries:


	Africon in association with InfraAfrica, led by Paul Lombard, covered mostly anglophone countries, and

	Tecsult Inc., led by Denis Baron, collected data from most francophone countries.



Among the many World Bank staff who helped set up arrangements for data collection, we would particularly like to thank Alain Labeau, Anil Bhandari, and Supee Teravaninthorn, AFTTR Coordinators; and Pauline de Curieres de Castelnau, AFTTR Program Assistant, all based in Washington, DC; Alexandre Dossou, Senior Transport Specialist based in the Democratic Republic of Congo; Aguiratou Savadogo-Tinto, Senior Transport Specialist based in Burkina Faso; Ibou Diouf, Senior Transport Specialist based in Côte d’Ivoire; John Kobina Richardson, Transport Specialist based in Ghana; Kingson Khan Apara, Senior Transport Specialist based in Gabon; and Lavite Victorio Ocaya, Senior Highway Engineer based in Uganda. None of the research would have been possible without the generous collaboration of government officials in the key sector institutions of each country, as well as the arduous work of local consultants who assembled the information in a standardized format.

The data were analyzed using the ROad Network Evaluation Tools (RONET) model designed, developed, and adjusted to satisfy the specific needs of the AICD study by Rodrigo Archondo, Senior Highway Engineer, World Bank. We would particularly like to thank David Luyimbazi (Uganda), Godwin Brocke (Ghana), Atanásio Mugunhe (Mozambique), and Joseph Lwiza (Tanzania), from the road agencies that applied the RONET model in the four initial countries where the model was tested.

Seabury ADG gave access to the basic data on which much of the air transport service analysis is based. The AICD also used and adapted Institutional Data collected by the Sub-Saharan Africa Transport Policy Program (SSATP), as well as many SSATP publications referred to in the text. Mustapha Benmmaamar, Senior Transport Specialist, is particularly thanked for his contribution in this respect.

The book benefited from widespread peer review by colleagues within the World Bank, notably Michel Donner, C. Bert Kruk, Pierre Pozzo di Borgo, and Kavita Sethi. The external peer reviewer for this volume, Bruce Thompson, provided constructive and thoughtful comments. Alberto Nogales, Carolina Dominguez, and Nataliya Pushak prepared statistical and graphic materials both for the text and the appendixes. The comprehensive editorial effort of Steven Kennedy is much appreciated.


Abbreviations



	AADT
	annual average daily traffic



	AC
	asphalt concrete



	ACCO
	Association des Chauffeurs du Congo



	ACI
	Airports Council International



	ACSA
	Airports Company South Africa



	ADC
	Aeroports du Cameroun



	ADG
	Airline Data Group



	ADS-B
	automatic dependent surveillance-broadcasts



	AfDB
	African Development Bank



	AGETU
	Agence de Gestion des Transports Urbains (urban transport agency)



	AICD
	Africa Infrastructure Country Diagnostic



	AMU
	Arab Maghreb Union



	ANS
	air navigation services



	ASECNA
	Agence pour la Sécurité de la Navigation Aérienne en Afrique et à Madagascar



	ATC
	air traffic control



	ATRACO
	Association pour le Transport Commun



	BAG
	Banjul Accord Group



	BR
	Botswana Railway



	BRT
	bus rapid transit



	c/ntkm
	cents/net tonne-kilometer



	c/pkm
	cents/passenger-kilometer



	CAA
	civil aviation authority



	CAPEX
	capital expenditure



	CCFB
	Companhia dos Caminhos de Ferro da Beira (Beira Railway Company)



	CDN
	Corredor de Desenvolvimento do Norte



	CEAR
	Central East African Railways Company



	CEMAC
	Economic and Monetary Community of Central Africa



	CETUD
	Conseil Exécutif des Transports Urbains de Dakar (Executive Council of Dakar Urban Transport)



	CFCO
	Chemin de fer Congo-Océan



	CFM
	Caminhos de Ferro de Moçambique



	CFMK
	Chemins de Fer Matadi Kinshasa



	CICOS
	Commission Internationale du Bassin Congo-Oubangui-Sangha



	COMESA
	Common Market for Eastern and Southern Africa



	COSCAPS
	Cooperative Development of Operational Safety and Continuing Airworthiness Programme



	DARCOBOA
	Dar es Salaam Commuter Buses Owners Association



	DDD
	Dakar Dem Dikk



	DRCTU
	Direction de la Régulation et du Contrôle du Transport Urbain (Directorate of Traffic Regulation and Urban Transport)



	EAC
	East African Community



	ECOWAS
	Economic Community of West African States



	EDIFACT
	Electronic Data Interchange for Administration, Commerce, and Transport



	EU
	European Union



	FAA
	Federal Aviation Administration (United States)



	FCE
	Fianarantsoa Côte Est Railway



	GDP
	gross domestic product



	GIS
	geographic information system



	GPRTU
	Ghana Private Road Transport Union



	GPS
	global positioning system



	HDM-4
	Highway Development and Management Model



	IATA
	International Air Transport Association



	IASA
	International Aviation Safety Assessment



	ICAO
	International Civil Aviation Organization



	ICTSI
	International Container Terminal Services Inc.



	IDA
	International Development Association



	IFI
	international financial institution



	ILS
	instrumented landing system



	IMF
	International Monetary Fund



	IMO
	International Maritime Organization



	IOSA
	IATA Operational Safety Audit



	Ircon
	Indian Railways Construction Corporation



	ISPS
	International Ship and Port Facility Security



	ISSG
	Industry Safety Strategy Group



	IT
	information technology



	KBS
	Kenya Bus Service



	km
	kilometer(s)



	km2
	square kilometer(s)



	km/hr
	kilometers per hour



	KRC
	Kenya Railways Corporation



	LAMATA
	Lagos Metropolitan Area Transport Authority



	LIC
	low-income country



	LPI
	logistics performance index



	m2
	square meter(s)



	MIC
	middle-income country



	mm
	millimeter(s)



	MMT
	Metro Mass Transit Ltd. (Ghana)



	MVOA
	Matatu Vehicle Owners Association



	NPV
	net present value



	NRSC
	national road safety council



	ntkm
	net tonne-kilometer



	NURTW
	National Union of Road Transport Workers



	OCBN
	Organisation Commune Benin-Niger des Chemins de Fer et des Transports (Benin-Niger Railway and Transport Organization)



	ODA
	official development assistance



	OECD
	Organisation for Economic Co-operation and Development



	O&M
	operations and maintenance



	ONATRACOM
	Office National de Transport en Commun



	OPEX
	operating expenditure



	PIARC
	World Road Association



	pkm
	passenger-kilometer



	PMU
	project management unit



	PPI
	Private Participation in Infrastructure



	PPIAF
	Public-Private Infrastructure Advisory Facility



	PPP
	public-private partnership



	PROTOA
	Progressive Transport Owners Association



	PSO
	public service obligation



	PV
	present value



	RAI
	Rural Accessibility Index



	REC
	regional economic community



	ROCKS
	Road Costs Knowledge System



	RONET
	Road Network Evaluation Tool



	rpkm
	revenue passenger-kilometer



	RSZ
	Railway Systems of Zambia



	RVRC
	Rift Valley Railways Consortium



	SAA
	South African Airways



	SACU
	Southern African Customs Union



	SADC
	Southern African Development Community



	SARCC
	South Africa Rail Commuter Corporation



	SCCF
	Société Camerounaise des Chemins de Fer



	SEFICS
	Société d’Exploitation Ferroviaire des Industries Chimiques du Sénégal



	SETRAG
	Société Transgabonnaise



	SICTA
	Société Ivoirienne de Contrôle Techniques Automobiles et Industriels



	SNCC
	Societe Nationale de Chemins de Fer Congolais (Congolese National Railways)



	SNTMVCI
	Syndicat National des Transportent de Marchandes et Voyageurs de Côte d’Ivoire



	SOCATUR
	Société Camerounaise de Transports Urbains



	SOFIB
	Société Ferroviaire Ivoiro-Burkinabè



	SOLAS
	Safety of Life at Sea Convention



	SOTRA
	Société de Transport Abidjanais



	SOTRACO
	Société de Transport en Commun



	SOTUC
	Societé de Transports Urbains du Cameroun



	SSATP
	Sub-Saharan Africa Transport Policy Program



	ST
	surface treatment



	STUC
	Société des Transports Urbains du Congo



	SUMATRA
	Surface and Marine Transport Regulatory Authority



	TEU
	twenty-foot equivalent unit



	TRC
	Tanzania Railways Corporation



	TU
	traffic unit



	UNCTAD
	United Nations Conference on Trade and Development



	UNECA
	United Nations Economic Commission for Africa



	UPETCA
	Union des Propriétaires de Taxis Compteurs d’Abidjan



	URC
	Uganda Railways Corporation



	UTODA
	Uganda Taxi Operators and Drivers Association



	WACEM
	West African Cement Company



	WAEMU
	West African Economic and Monetary Union



	WBI
	World Bank Institute



	WGI
	Worldwide Governance Indicators



	YD
	Yamoussoukro Decision



	ZR
	Zambia Rail





CHAPTER 1

The Legacy of History

This book is about transport in Africa, where Africa is defined to exclude the six countries and one disputed territory generally called North Africa (Algeria, the Arab Republic of Egypt, Libya, Morocco, Sudan, Tunisia, and Western Sahara). What is often referred to as Sub-Saharan Africa will be referred to here as Africa. The main purpose of this book is to assess the factors that affect the performance of Africa’s transport infrastructure. While the book is not about geography or political history, a brief review of the fortuities of natural resource endowment and the vicissitudes of history is necessary to understand the current state of transport infrastructure and the distortions of transport operations.

Political History: Colonialism and Independence

Africa’s rich natural endowment of diamonds, gold, and other mineral deposits was the attraction that eventually led the industrial powers of Europe to colonize the continent. Later, oil became an even more valuable prize. Though these resources are concentrated in a broad band of states in Central and West Africa, other countries not formally classified as resource rich, such as South Africa, also have substantial mineral resources. In many parts of the continent, agricultural products such as rubber, coffee, cocoa, and cotton also have high export potential. While the colonial powers exploited Africa’s rich resources, most of its population remained dependent on subsistence agriculture.

By 1945, the whole of the continent—with the exception of Ethiopia and Liberia—had been colonized by one European state or another, with the Union of South Africa gaining independence in 1910. Belgium, France, Great Britain, Italy, Portugal, and, in a smaller way, Spain, all had a stake in Africa—as Germany had until the end of World War I. While World War II did not change the basic face of colonial Africa, it renewed European powers’ interest in developing their colonies as sources of materials for the war effort. During this period, many transport facilities were built, primarily for the exploitation and export of natural resources. More recently, China’s investment in railways has been motivated by that country’s need to secure supplies of scarce minerals critical to its growth.

The European powers adopted radically different approaches to the political structures of their colonies. Belgium and Portugal did not permit any political activity at all in their territories. Great Britain governed each of its 14 territories separately, allowing a degree of self-determination on internal matters in some. France viewed the African colonies as an integral and indissoluble part of metropolitan France, with entirely parallel political systems and processes. Whatever the system of administration, pressure for independence grew rapidly in the post–World War II years until, eventually, the winds of change swept across the colonial territories. The Belgian Congo gained independence in 1960, and by the end of 1968, all the British and French colonies were independent. Portugal withdrew from Angola and Mozambique by 1975. In many cases, the leaders of the independence movements became heads of the newly formed states.

Precolonial African societies have been described by Meredith (2005, 154) as “a mosaic of lineage groups, clans, villages, chiefdoms, kingdoms and empires with shifting and indeterminate frontiers and loose allegiances.” He argues that colonial administrators actually oversimplified and hence accentuated ethnic distinctions in their zeal to classify indigenous populations for administrative purposes. The countries that emerged at independence were to a large extent the artificial constructs of colonialism, through which tribal divisions became more deeply entrenched. Many subsequent civil conflicts, such as that in Rwanda, were in part the result of this emphasis on the identification and manipulation of tribal groupings. In the early days of independence, many had expected that the interests of nation building would supersede ethnic divisions and lead to greater union. Instead, ethnic divisions increasingly dominated and fractured the political processes of many countries, including Ghana, Nigeria, and, saddest of all, Rwanda.

The independence process itself had significant effects on the political shape of Africa. After France’s initial expulsion from Guinea, to which it reacted by withdrawing all resources and support, France shifted to a policy of restructuring before liberating its African colonies. Both French West Africa and French Equatorial Africa were split into multiple independent countries with the intent of maintaining French interest and influence on the continent. Given the historical association of the colonies with metropolitan France, and given the experience that a number of African politicians had obtained in French government, this strategy did in fact perpetuate strong French influence in a number of countries, such as Côte d’Ivoire.

The initial stages of each country’s independence were critical. The most significant consequence of the new order was the emergence in many countries of a one-party system. While this system was initially defended as appropriate for nation building in states with multiple ethnic communities, many of the liberators became dictators.

Many new national leaders adopted the theories of Marx and Lenin, though not all interpreted socialism the same way. In Ghana, President Kwame Nkrumah saw the path of development in terms of rapid industrialization; in Tanzania, President Julius Nyerere saw it in terms of agricultural self-sufficiency. Most new leaders, however, shared the belief that the state should direct economic activity, implying strict government control, if not full ownership, of most productive sectors.

A Consequence of History: A Distorted Transport Sector

This political history has had profound economic consequences for the transport sector, bequeathing a legacy of structural and institutional distortions from which it has still not completely escaped. Several component elements of distortion can be identified.

Networks were incomplete. Colonialism was about the exploitation of natural resources. Colonial government administration was typically settled in a capital city, often a port, and had little concern for inland passenger transport. The infrastructure it developed was usually limited to whatever was deemed necessary for the export of minerals or agricultural products. Only the links between the port and the material source (which might be in one of the neighboring landlocked countries) were of prime interest. The result was that transport networks were extensive in linking ports and distant sources rather than intensive in giving good network coverage to the whole of the territory.

Rail development was emphasized. For heavy, bulk movements over long distances, rail transport was usually believed to have a comparative advantage over other modes—particularly road transport. So major investments were made in ports and rail systems. Moreover, because speed was not essential, the rail systems were built to modest technical specifications, with the consequence that once roads began to be developed, the railways were not well equipped to compete in the more time-sensitive passenger transport markets.

Systems were distorted by national fragmentation. Independence was accompanied by national fragmentation—a deliberate policy in the case of the former French colonies. Such radical political subdivision of already small postcolonial economies took a heavy toll on the welfare of African citizens (Collier and Venables 2008). In the private sector, subdivision frustrated scale economies and skewed the structure of the overall economy toward peasant agriculture. In the public sector, the small scale raised the cost of public goods. The fragmentation of countries also resulted in some wasteful investment as small countries developed their own ports and transit corridors to neighboring landlocked countries. The duplication could be very costly, as in the case of Guinea (box 1.1).

These difficulties are exacerbated by mutual suspicions, which prevent sensible economic collaboration. In the transport sector, the previously integrated railway administrations of Mali and Senegal and of Burkina Faso and Côte d’Ivoire were separated, to the detriment of all four countries. Cross-border transport is particularly affected by such separations. Some of these problems have been overcome. The joint concessioning of separated railways has enabled them to be operated once again as unitary systems. And the creation of regional economic communities has enabled the development of some sound regional policies—especially with respect to the liberalization of international air transport. But there is still much to do to overcome these difficulties.

State enterprises were excessive and inefficient. The commitment of many of the new leaders to Marxism has already been noted. Unfortunately, almost without exception these leaders had unrealistic expectations of what could be achieved with state ownership or control. Price controls and other populist impositions starved governments of cash and eventually drove many of the enterprises into decline or bankruptcy. Many of the experiments with state ownership failed because of politicized management, with senior management appointments made on the basis of political support or tribal and family membership, rather than on the basis of technical and managerial competence. The transport sector was not unique in this respect, as even the most ambitious of the industrialization programs failed.


Box 1.1

The Economic Costs of Political Fragmentation: The Case of Guinea

The recent discovery of large iron ore deposits in Guinea by Rio Tinto Zinc raises important and difficult issues common in the postcolonial context. The exploitation of the deposits evidently requires investment in a mine, but the pertinent issue is the investment needed in transport infrastructure. A railway already links the deposit to a deepwater port, Buchanan, a legacy from the age of empires. But Buchanan is in Liberia, and the government of Guinea does not want to find its work captive to administrative holdups by the Liberian government. It has therefore insisted that the transport of the iron ore be done entirely within Guinea, which requires the construction of a new dedicated railway and deepwater port. This decision has more than doubled the total investment needed for the project, adding around $4 billion.1 Evidently, these additional costs will be passed on to the people of Guinea. The government has agreed with Rio Tinto Zinc to absorb them through a reduced flow of royalty payments. The decision is also costly for the people of Liberia: the port of Buchannan is losing what may prove to be a key opportunity for a scale economy.

Source: Collier and Venables 2008.



Corruption was rife. The wish to control Africa’s rich natural resources was the major driver of colonialism. Independence redirected the gains not to the national populace but to its political leaders. In practice, one-party rule in Africa resulted in repression of minorities and extreme exploitation of national wealth by rulers. Control of the extraction and export of raw materials proved a major source of wealth for those who governed postcolonial Africa, as well as the root cause of several regional wars. A large proportion of the proceeds from developing mineral reserves was conspicuously consumed by the rulers and their close associates at home or went into their bank accounts abroad. Meanwhile, domestic economies benefited little. A preparatory document for the African Union draft convention on corruption in September 2002 estimated that corruption cost Africa $148 billion per year, more than 25 percent of the continent’s gross domestic product (GDP) (African Union 2002). The corruption that will later be identified as a major source of inefficiency in the transport system is thus an expression of a general political malaise rather than anything specific to the transport sector.

Civil wars were common. Military overthrow of corrupt civilian administrations rarely eliminated the corruption (World Bank 1989). Spurred by events in Eastern Europe, many countries returned to multiparty politics in the early 1990s, but doing so rarely eliminated corruption, and in several cases it unleashed historic ethnic hatreds in genocidal frenzies. By 2000, there were more than 10 major conflicts going on in Africa, and more than one-fifth of the total population lived in war-torn countries. These “fragile states” are among the poorest of nations and often have the worst transport facilities, as transport links, particularly railways and bridges, are prime targets in civil wars.

The sector was poorly prepared for urbanization. This poor preparation had a number of root causes. The emphasis on rail rather than road development meant that urban road systems were often inadequate in density, badly constructed, and poorly maintained. The poor management of the state or municipal bus companies, together with attempts to maintain uneconomically low fares without any compensating subsidies, destroyed many of the conventional bus companies. The lack of adequate urban regulatory institutions meant that the informal sector services that emerged were effectively subject only to self-regulation by operators’ associations, which acted primarily in operators’ rather than passengers’ interests.

The Outcome: High Costs, Poor Service, and Reduced Trade

Inland transport costs in Africa are much higher than those in any other region of the world. The United Nations Conference on Trade and Development estimated that international transport costs faced by African countries, at 12.6 percent of the delivered value of exports, were more than twice as high as the world average of 6.1 percent (UNCTAD 2003). The United Nations Economic Commission for Africa put the average at 14 percent of the value of exports—and higher still for the landlocked countries such as Malawi (56 percent), Chad (52 percent), and Rwanda (48 percent)—compared with 8.6 percent for all developing countries (UNECA 2004). Moreover, freight moves slowly and uncertainly. Naudé and Matthee (2007) estimate that the reduction in trade resulting from this transport performance could be well in excess of 20 percent.

Why is performance so bad? Mainly because political and economic conditions in Africa have prevented the development of the type of modern logistical systems that have fostered trade and economic growth in the industrial world. The following aspects of logistics performance are encapsulated in the World Bank’s Logistics Performance Index (LPI):


	Efficient clearance of customs and other border-control agencies

	High-quality information technology systems

	Easy and affordable arrangement of shipments

	Competence among transport operators, customs brokers, and so on

	Ability to track and trace shipments

	Adequate infrastructure (local transportation, terminal handling, warehousing)

	On-time arrival



Individual country performance is illustrated in map 1.1, which shows that, with the exception of South Africa, African countries south of the Sahara perform very poorly on aggregate. Looking at the separate components of the index makes clear that all countries except South Africa performed poorly not only on infrastructure quality but also on all the main aspects of logistics competence.

Map 1.1  World Logistics Performance Index

[image: ]

Source: World Bank 2010.

Note: LPI = logistics performance index; 1 is the minimum and 5 the maximum score.

Several of these components relate to the efficiency of transport infrastructure in meeting the demands of tightly organized trading chains. The strength of those trading chains can be no greater than that of their weakest links, usually the interchanges. The weaknesses are partly physical—for example, in cases where there is a missing connection between the modes or infrastructure needed for transshipment. They are partly institutional—as in cases where responsibility for the interchanges does not fall clearly with one agency or another. And they are partly operational—as when government’s interest in collecting taxes and duties, or staff’s interest in collecting bribes, slows down movement and drives up costs.

The port-rail connection is the first major weakness. The comparative advantage of using rail over roads for long-distance transport of time-insensitive commodities means that railways depend heavily on international trade. Good rail-port connections are essential to complete the journey of goods overseas, but such connections are often inhibited by conflicts between rail and port authorities over control of rail movements in port areas; except in South Africa, inland transport and supporting facility investments are poorly aligned with port development. The stripping and stuffing of containers in port areas also creates inland transport congestion in many ports. It is no accident that some of the most successful lines in Africa perform well in national corridors where specialized rail and port facilities are vertically integrated (for example, the South African Transnet Freight Rail coal and ore lines and the Gabonese manganese ore line).

Links among complementary rail systems are also essential. Some railway organizations have already created such links. The binational railways in Burkina Faso–Côte d’Ivoire and Mali–Senegal offer the prospect of freer movement, as does the involvement of the same contractor in contiguous railways (the NLPI role in the route from South Africa through Zimbabwe to Zambia) or the same concessionaire (Central East African Railways Company in Malawi and Mozambique). But these arrangements also create local monopolies that can use predatory practices to increase profits, as in the case of the Zambian treatment of Congolese copper exports (see chapter 3 of this book). In East Africa, joint concessioning of railways is part of a World Bank–funded corridor, including the reform of border-crossing arrangements. Some countries are now trying to develop coordinated corridor systems, as in the Ghana Gateway and Maputo corridors.

Whatever the mode of transport, however, the most serious impediments are administrative. For road transport, the regulation and market structures of the road freight industry, rather than the quality of road infrastructure, are the binding constraints on international corridors (Teravaninthorn and Raballand 2008). Third-party logistics, which have played such a large role in increasing production and distribution efficiency in industrialized countries, are still poorly developed in Africa. Customs and transshipment improvements are also central to corridor improvement. Some landlocked countries already have bonded warehouses at ports in West Africa. Concessionaires are also speeding transit, such as through the Sitarail intermodal terminal proposal in Ouagadougou, the Zambia Rail company customs bond at Victoria Falls, and the planned Madarail bonded container terminal near Antananarivo. There is scope for a regional program on trade facilitation similar to the successful effort in southeastern Europe, which was catalyzed by the prospect of entry into the European Union.

Transport in Africa is also very unsafe. Vehicles and infrastructure are poorly maintained. Failures of governance accentuate the problem, as policing is corrupt and laws are not enforced. Over the past two decades, life in general has been precarious and violence prevalent. In such circumstances, transport safety is not an obvious priority. It is therefore not surprising that all modes of transport, in particular road and air, have extremely poor safety records. While the nature and causes of incidents differ between these two sectors—as will be discussed in more detail—neither mode has a developed safety culture.

As with so many aspects of transport in Africa, the problem is deeply embedded in the continent’s recent troubled history. General social stabilization should help, but deeply ingrained attitudes are difficult to change. Unless such attitudes are overcome, no amount of infrastructure development is likely to bring about much improvement.

The necessity of transport infrastructure for economic development is taken as axiomatic. But transport infrastructure in Africa is judged insufficient for achieving this end in two important senses. First, and most obviously, the region is found to be quantitatively underendowed compared with other regions of the world. Its road system is less dense, its rail system built to lower standards, its ports ill-equipped for the development of containerization, and its air transport system lacking in adequate air traffic control and navigation services. Second, the region’s physical infrastructure is not accompanied by good transport service; that is, the infrastructure is not well maintained, managed, or operated. Hence, it is not only in physical terms but also in governance that transport infrastructure in Africa is insufficient.

Country Diversity and Uneven Economic Performance

Despite similarities in their postcolonial political history and problems, Africa’s many countries face diverse economic conditions. Understanding that structural differences in economies and institutions affect countries’ growth and financing challenges as well as their economic decisions (Collier and O’Connell 2006), this book categorizes the nations studied into four types to organize much of the discussion (map 1.2).

Map 1.2   A Country Typography of Sub-Saharan Africa

[image: ]

Source: Briceño-Garmendia, Smits, and Foster 2009.

The categories shown in map 1.2 are defined as follows:


	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 2010).

	Resource-rich countries are low-income countries whose behaviors are strongly affected by their endowment of natural resources (Collier and O’Connell 2006). These countries typically depend on minerals, petroleum, or both. A country is classified as resource rich if primary commodity rents exceed 10 percent of the GDP. South Africa is not classified as resource rich, using this criterion.

	Low-income, fragile states face particularly severe development challenges, such as weak governance, limited administrative capacity, violence, or the legacy of recent conflict. Countries that score less than 3.2 on the World Bank’s Country Policy and Institutional Performance Assessment (WBI 2004) belong to this group. Some 14 African countries are in this category.

	Low-income, nonfragile states are those that have GDP per capita below $745 and are neither resource rich nor fragile.



Table 1.1 shows how all the countries in the study are categorized and also notes whether they are coastal or landlocked.

The most significant feature of Africa is that it has a much larger proportion of low-income countries than the rest of the developing world. An important element of this poverty is that nearly one-third of African countries are classified as low-income, fragile states that have recently suffered from major political and economic trauma. But even its resource-rich countries have an average GDP per capita that is only 70 percent of that of the lower-middle-income developing countries in the rest of the world (table 1.2).

African countries share some common economic features. Thirty-seven percent of their populations lives in cities, with little variation among the four country types. Agriculture accounts for about a third of the GDP, on average, again with relatively little variation among the country types. But other features are not shared so equally: for example, the share of land available for agriculture varies from a low of 29 percent for the low-income, fragile states to 63 percent for the middle-income countries. The trade share of GDP ranges even more widely, from 120 percent for low-income countries to 39 percent for the low-income, fragile states (World Bank 2009).2 Together with geographic and climatic features, these similarities and differences—which are even greater when individual countries are considered—contribute to the varying needs for and costs of transport infrastructure.

Table 1.1  Typology of Countries



	Resource-rich
	Low-income, nonfragile
	Low-income, fragile
	Middle-income
	Alternative classification for low-income countries



	Low-income, coastal
	Low-income, landlocked



	Angola
	Benin
	Burundi
	Botswana
	Benin
	Burkina Faso



	Cameroon
	Burkina Faso
	Central African Republic
	Cape Verde
	Comoros
	Burundi



	Chad
	Ethiopia
	Comoros
	Lesotho
	Côte d’Ivoire
	Central African Republic



	Congo, Rep.
	Ghana
	Congo, Dem. Rep.
	Mauritius
	Eritrea
	 



	Equatorial Guinea
	Kenya
	Congo, Dem. Rep.
	Namibia
	Gambia, The
	Congo, Dem. Rep.



	Gabon
	Madagascar
	Côte d’Ivoire
	Seychelles
	Ghana
	Ethiopia



	Nigeria
	Malawi
	Eritrea
	South Africa
	Guinea
	Malawi



	Sudan
	Mali
	Gambia, The
	Swaziland
	Guinea-Bissau
	Mali



	 
	Mozambique
	Guinea
	 
	Kenya
	Niger



	 
	Niger
	Guinea-Bissau
	 
	Liberia
	Rwanda



	 
	Rwanda

	Liberia
	 
	Madagascar
	Uganda



	 
	Sierra Leone
	São Tomé and Príncipe
	 
	Mozambique
	Zambia



	 
	Tanzania
	 
	São Tomé and Príncipe
	Zimbabwe



	 
	Uganda
	Sierra Leone
	 
	 
	 



	 
	Zambia
	Togo
	 
	Senegal
	 



	 
	 
	Zimbabwe
	 
	Sierra Leone
	 



	 
	 
	 
	 
	Tanzania
	 



	 
	 
	 
	 
	Togo
	 




Source: Classification as proposed in IMF (2007), except for Sudan, which was added for completeness.

Table 1.2  Basic Characteristics of African Countries vs. World’s Other Developing Countries




	 
	Africa
	Rest of the world



	Total
	Resource-rich
	Low-income, nonfragile
	Low-income, fragile
	Middle-income
	Low-income
	Lower-middle-income
	Upper-middle-income



	Number of countries
	48
	9
	15
	15
	9
	13
	44
	39



	GDP per capita, PPP (constant 2005 US$)
	843
	930
	342
	269
	4,850
	421
	1,337
	5,329



	Population (millions)
	763
	239
	324
	143
	56
	423
	3,300
	874



	Land area (millions of km2)
	23.6
	7.6
	8.5
	4.9
	2.7
	3.7
	25.5
	43.3



	Total GDP (constant 2005 US$ billions)
	643
	222
	111
	39
	271
	178
	4,413
	4,655



	Urban population as share of total (%)
	34.9
	45.5
	23.8
	34.5
	55.8
	28.9
	38.7
	74.7



	Trade as share of GDP (%)
	69.8
	82.7
	59.7
	84.7
	61.3
	75.9
	68.1
	58.2



	Agricultural land as share of total land (%)
	44.0
	48.3
	42.5
	29.3
	63.3
	38.8
	49.8
	28.1






Source: Carruthers, Krishnamani, and Murray 2009.

Note: km2 = square kilometer; PPP = purchasing power parity.

A New-Millennium Renaissance

Fortunately, the portents are not all ominous. The advent of democracy in South Africa in 1994 acted as a catalyst for some change. The launch of the New Partnership for Africa’s Development by a group of 15 African states in 2001 and the replacement of the Organization of African Unity by the African Union in 2002 heralded a commitment not only to more democratic political processes but also to multilateral action as a means of achieving and maintaining them. The Clinton initiative in 1998 and the Commission for Africa report in 2005 reflected the supportive Western attitude. Hopefully, these mark the beginnings of a political renaissance.

Partly as a consequence of these developments there has been at least a minor renaissance in Africa’s economy. From 2004 to 2008, it expanded by more than 5 percent every year—the first time in more than 45 years that such a growth rate had been sustained over a long period.3 In 2008, the overall growth rate was 5.4 percent despite the global economic downturn (World Bank 2009). These figures suggest the emergence of an economic renaissance.

The outlook for the immediate future is also promising in spite of the poor world economic climate. Admittedly, weaker external demand and lower commodity prices will take a toll. In particular, declines in demand in key external markets are likely to lead to a negative trend in the contribution of trade to GDP growth, with an impact on international transport demand, particularly for shipping services (discussed in chapter 5). Official development assistance flows may also slow, which is of particular significance when considering how fast backlogs in capital investment can be overcome, as discussed in chapter 8. Nevertheless, growth is forecast to slow only to 3.5 percent overall. This is partly because the African economies are not well integrated into the international financial system. Hence the direct effects of the global financial and economic crisis were considered likely to be limited in the African economies, according to a World Bank Global Economic Prospects review in mid-2009 (World Bank 2009).

In summary, Africa has inherited from its history a distorted and relatively poor transport infrastructure, which it has neither managed nor maintained well. It has been heavily dependent on official development assistance for much of its transport spending but has nonetheless achieved substantial economic growth and has prospects for more. Against this background, the book now moves on to discuss the major modes of transport.

Notes

1. Throughout the book, monetary values are given in U.S. dollars unless otherwise specified.

2. Trade share of GDP measures the importance of trade to an economy. Merchandise trade as a share of GDP is the sum of merchandise exports and imports divided by the value of GDP, all in current U.S. dollars. According to the World Bank (2009), the highest ratio in 2005 was that of Singapore, with a value of 368, while Hong Kong, China, had a value of 333. Equatorial Guinea and Liberia ranked fourth and fifth with values of 285 and 253.

3. The main exception was South Africa, which grew by only 3.4 percent and appeared to be facing weaker demand for its exports (World Bank 2009).
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CHAPTER 2

Roads: The Burden of Maintenance

Roads dominate the transport sector in most African countries, carrying 80 to 90 percent of passenger and freight traffic. Moreover, they are the only means of access to most rural communities. This dominance is achieved despite the fact that the density of the region’s network is lower, both per person and per square kilometer of land area, than that of other world regions. The condition of the road system is also poor by international standards.

Nevertheless, the fiscal burden of the road network per capita is relatively high—a consequence of the combination of low population density and low gross domestic product (GDP) per capita. In these difficult circumstances, the provision of secure funding for road maintenance and efficient implementation of that maintenance are critical to the effectiveness of the sector. While reforms in both of these areas over the past 15 years have improved performance, there is much left to do.

In addition, road use needs to be efficient. Unfortunately, much remains to be done in this area also. The road freight industry is heavily cartelized and controlled, and yields high profits despite high costs. Road passenger transport—particularly in urban areas—has suffered from counterproductive fare regulation, with the result that most service is now provided by an informal sector that is largely self-regulated.

This chapter analyzes more fully the nature and performance of the African road networks and their main commercial user, the road freight sector.1 It is based on three data sources: (i) a comprehensive road network survey undertaken specifically for the Africa Infrastructure Country Diagnostic (AICD), (ii) an institutional database prepared and maintained as part of the Sub-Saharan Africa Transport Policy Program (SSATP), and (iii) a fiscal cost study undertaken as part of the AICD (appendix 2a).

The basic country data—including land area, population, GDP, vehicle fleet, and transport fuel consumed—are shown in appendix 2b.Two kinds of country typologies are used to facilitate the presentation of the results. The first relates to factors completely exogenous to the road sector but that could nonetheless be expected to influence it significantly. These factors include macroeconomic circumstances (countries are classified as middle-income, low-income, or resource-rich; or as low-income and aid-dependent),2 geography (coastal, landlocked, or island), and terrain (flat and arid versus rolling and humid). The second set of factors relates to policy variables, which are completely endogenous to the road sector. These factors include institutions (namely whether the country has a road fund, a road agency, or both) and funding mechanisms (for example, the existence of a fuel levy and the level at which it is set).

The Road Network

The size of the classified road network, including the main roads and secondary network, is estimated to be 1,052,000 kilometers (km). Together with an unclassified network of 492,000 km and an urban road network of about 193,000 km, this makes an estimated total network of 1,735,000 km (appendix 2c).

Strategic Roads: Serving International Transit Corridors

Relatively few international road transport corridors play a crucial role in maintaining the economies of the landlocked countries of Africa. Of these, the main international trade corridors that connect the landlocked countries of each subregion to their respective ports are widely considered the most important. Some $200 billion worth of imports and exports per year move along these key corridors, which have a combined length of little more than 10,000 km (table 2.1).

For Central Africa, regional transport is dominated by two road and rail corridors, which link the port of Douala in Cameroon with Chad (serving cotton and oil exports) and the Central African Republic (serving logging exports).

Table 2.1  Overview of Africa’s Key Transport Corridors for International Trade



	Corridor
	Length (km)
	Roads in good condition (%)
	Trade density (US$ million/km)
	Implicit speed (km/hour)
	Freight tariff (US$/tonne-km)



	Western
	2,050
	72
	8.2
	6.0
	0.08



	Central
	3,280
	49
	4.2
	6.1
	0.13



	Eastern
	2,845
	82
	5.7
	8.1
	0.07



	Southern
	5,000
	100
	27.9
	11.6
	0.05




Source: Adapted from Teravaninthorn and Raballand (2008).

Note: Implicit speed includes time spent stationary at ports, border crossings, and other stops.

For West Africa, there are several potential gateways (in Benin, Côte d’Ivoire, Ghana, Guinea, Senegal, and Togo) serving the landlocked countries of Burkina Faso, Mali, and Niger. But the closing of the international routes from Abidjan as a consequence of the crisis in Côte d’Ivoire has meant that most of the traffic now goes through ports in Benin, Ghana, Togo, and with Burkina Faso also becoming a transit country for Mali. Some 50 percent of the import traffic to Burkina Faso is now routed through Lomé, Togo, and 36 percent through Tema, Ghana.

In East Africa, 80 percent of trade flows originate or terminate outside the region, despite the creation of the East African Community (EAC). Mombasa is the main port for the region, handling more than 13 million tonnes of freight per year and serving not only Kenya and Uganda but also Burundi, the Democratic Republic of Congo, and Rwanda through the northern corridor. The central corridor from Dar es Salaam also serves the Democratic Republic of Congo as well as being an alternative for Zambia.

In southern Africa, there are four significant trade routes. The main route, the north-south corridor from Durban, serves as an intraregional trade route linking Zambia, southeastern Democratic Republic of Congo, and western Malawi with Botswana, Zimbabwe, and South Africa. The alternate routes through Beira, Walvis Bay, and Dar es Salaam, although closer to parts of the region, suffer relative to the north-south corridor from Durban, because of the latter’s superior road infrastructure, better port equipment, and lower maritime rates.

The idea of creating a comprehensive continental road system in Africa—the Trans-African Highway network—was formulated in 1970 as part of a political vision for pan-African cooperation. As envisioned, the system would consist of nine main corridors with a total length of 59,100 km. In any event, national governments have not committed the financing needed to make this network a reality. While many of the roads already exist as elements of national highway networks, almost half of the 50,000 km that could be used is in poor condition. About 70 percent is currently paved, but 25 percent has either an earth surface or is not developed at all. Most of the missing links are concentrated in Central Africa. When the status of the concept was reviewed in 2003, it was found that of nine proposed links in the network, only one, Cairo–Dakar, was near complete (African Development Bank 2003). It was estimated that the costs of completing the whole network would be over $4 billion. At that price the network’s future looks dubious.

National Classified Roads: Too Sparse

The spatial density of roads in Africa is low by international standards. The country-weighted average is 109 km of classified roads and 149 km of all roads per 1,000 square kilometers (km/1,000 km2) of land area, with median values of 57 and 82, respectively. With the exception of Mauritius, which has 993 km/1,000 km2, the classified road densities range between 10 (Mauritania) and 296 (The Gambia).

For density per capita, the average total classified network density is 2.5 km per 1,000 people, and the median value is 1.5. But there is huge variation, with total network density as low as 0.5 km per 1,000 people in Burundi and Rwanda and as high as 21.0 in sparsely populated Namibia (appendix 2d). Overall, about one-quarter of the networks are designated as primary, one-quarter secondary, and one-half tertiary, with unclassified networks about equal to the tertiary. At one extreme, Lesotho, Namibia, and South Africa have around 50 km of primary roads per million people, while at the other extreme, Niger and Uganda have more than 1,000 km of primary roads per million people. The variation in secondary road densities is lower, with most countries having secondary network densities of between 10 km and 100 km per million (figure 2.1).

In terms of road space per vehicle, the number of kilometers of classified road per 1,000 vehicles ranges from 950 in the Central African Republic to only 11 in Nigeria, with a country-weighted average value of 152 and a median value of 82 km per 1,000 vehicles.

The proportion of road that is paved also varies greatly (see appendix 2e). While on average 64 percent of primary roads and 17 percent of all classified roads are paved, the richer countries such as South Africa and Botswana have a higher proportion paved. But three countries (the Central African Republic, Chad, and the Democratic Republic of Congo) have less than 20 percent of their primary network paved, and more than one-quarter of the countries have 10 percent or less of their total road network paved.

Figure 2.1 Range of Primary and Secondary Road Densities

[image: ]

Source: Tabulation by A. Nogales based on data from Gwilliam and others 2009.

Rural Transport Infrastructure: Critical to Agriculture

Rural transport infrastructure consists of more than designated and mapped roads. In rural areas, people and vehicles move across myriad unclassified and unrecorded paths and tracks. The size of the rural network is thus difficult to determine. But it is estimated that Africa has about 1 million km of designated rural roads (either tertiary or unclassified), whose replacement value is estimated at $48 billion, together with a network of undesignated rural roads, tracks, paths, and footbridges, which may be one and a half to two times as extensive as the local government road networks.

In most countries, the majority of rural network kilometers are captured by the official tertiary network. But in a number of cases—including Benin, Ethiopia, and Rwanda—less than one-third of the rural network is classified. Figure 2.2 shows the huge variation in the density of this rural road network as well as the relative weight of classified tertiary roads. The density of rural roads (tertiary and unclassified) ranges from 0.1 km per 1,000 people in the Democratic Republic of Congo to 21.6 in Namibia, with a mean of 2.6 km and a median of 1.2 km. Burkina Faso, Namibia, and South Africa stand out as having extensive rural networks relative to their populations. A low density of rural roads limits access to agricultural production, which accounts for one-third of the region’s GDP and 40 percent of its export revenues.

The Region’s Roads in an International Context

Africa has a much lower spatial density of roads than any other region of the world (figure 2.3). It has only 204 km of roads per 1,000 km2 of land area, with only one-quarter paved, while the world average is 944 km/1,000 km2, with over half paved. The spatial density of Sub-Saharan Africa’s roads is less than 30 percent that of South Asia, where half of the roads are paved, and only 6 percent that of North America, where two-thirds are paved.

To some extent, this low spatial density reflects the low population densities of Africa. Sub-Saharan Africa has a total road network of 3.40 km per 1,000 people, compared with a world average of 7.07 km (figure 2.4). The road density with respect to population in Sub-Saharan Africa is actually slightly higher than that of South Asia, which has 3.19 km of roads per 1,000 people, and only slightly lower than that of the Middle East and North Africa, which has 3.88 km per 1,000 people. But the paved road length in Sub-Saharan Africa, 0.79 km per 1,000 people, still remains less than half of that of South Asia and only about one-fifth of the world average.

Figure 2.2  Range of Tertiary and Unclassified Road Densities

Source: Tabulation by A. Nogales based on data from Gwilliam and others 2009.
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Figure 2.3 Spatial Density of Road Networks in World Regions
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Source: World Bank 2009.

Figure 2.4  Total Road Networks per Capita in World Regions
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Source: World Bank 2009.

Moreover, given low GDP, the fiscal burden of maintaining this limited road network is significantly higher than elsewhere (figure 2.5). Sub-Saharan Africa has a total road network of 6.55 km per $1 million, compared with South Asia’s 5.32 and a world average of 3.47. The North American equivalent value, 0.79 km per $1 million, is just over a tenth that of Sub-Saharan Africa.

With respect to paved roads, Africa has a network of 1.12 km per million dollars of GDP, which is only slightly higher than the world average of 0.98, and less than South Asia’s average of 2.67. Table 2.2 compares the paved road networks of the AICD countries with those of other lower-income and lower-middle-income countries of the world. It shows that lower-income countries in Africa have lower levels of paved roads per capita, per square kilometer, and per GDP per capita than other low-income countries in the world. While African low-income countries have lower average population densities than low-income countries in the rest of the world (70 per km2 compared with 125), the relative disparity in the proportion of paved roads is substantially greater than this (10.7 km per 1,000 km2 compared to 37.3 km).

Figure 2.5  Total Road Network as Share of GDP in World Regions
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Source: World Bank 2009.

Table 2.2  Cross-Regional Comparison of Paved Road Infrastructure in Low-Income Countries



	Paved roads
	Units
	Africa
	Rest of world



	Density by area
	km/1,000 km2
	10.7
	37.3



	Density by population
	km/1,000 people
	269.1
	700.7



	Density by GDP per capita
	km/US$ billion
	663.1
	1,210.0




Source: Carruthers, Krishnamani, and Murray 2009.

Road Traffic Volumes: Manageable … for Now

Traffic volumes in Africa are relatively low by international standards (appendix 2f). The annual average daily traffic on roads in the primary network ranges from only 50 vehicles in the Democratic Republic of Congo and the Republic of Congo to over 7,000 in Mauritius and slightly less in South Africa. The country-weighted average is 1,198 and the median 829. Of the larger countries, only Nigeria and South Africa have heavy average volumes on the main road network (figure 2.6). Such low volumes effectively preclude the possibility of financing roads from tolls in most countries. Volumes on the secondary networks range from 746 vehicles per day in Nigeria to less than 30 in seven countries, with a country-weighted mean of 185 and a median value of 126.

Traffic is heavily concentrated on the main road network (see appendix 2g). In most countries, at least 90 percent of reported traffic on the classified network is carried on the main networks, which typically comprise centrally administered primary networks plus secondary networks. But in a handful of countries (Malawi, Nigeria, South Africa, and Uganda), only the primary network is centrally administered.

Rural networks typically carry very low levels of traffic, amounting to no more than 10 percent of overall traffic on the classified network (figure 2.7).

In a handful of countries, the rural network plays a more prominent role, capturing more than 20 percent of traffic—namely, in Ethiopia, Malawi, and Nigeria. But with the exception of Nigeria, the absolute volumes of traffic on the rural network are very low, averaging around 30 vehicles per day. Fourteen countries have an average daily traffic rate of fewer than 10 vehicles on their tertiary networks (appendix 2h). The highest average for the tertiary network is in Mauritius, with 200 vehicles per day.

Figure 2.6  Volume of Traffic Carried on Main Network

Source: Tabulation by A. Nogales based on data from Gwilliam and others 2009.
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Figure 2.7  Volume of Traffic Carried on Rural Network
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Source: Tabulation by A. Nogales based on data from Gwilliam and others 2009.

Road Infrastructure Performance

Ideally, the performance of the road infrastructure should be measured in terms of the speed, cost, and safety of traffic using it. However, as detailed measurement of these variables is not available, the measured condition of roads is used instead as a proxy.

Condition of Main Roads: Poor, but Improving

Road condition is the primary indicator of the performance of a road management system. In the AICD study, link-by-link data were collected on the quality of the sample countries’ main road networks (managed by the central government or affiliated agency) and rural networks (managed by local governments) (see appendix 2i). A three-way quality classification was used: good, fair, and poor. “Poor” designates roads in need of rehabilitation. The data on the rural networks are less reliable than those on the main road networks, as subnational field visits were not made.

Figure 2.8 shows huge variation in the percentage of main roads in good condition but slightly less variation in the percentage of main roads in good or fair condition. On average, about 43 percent of the main networks are in good condition, a further 31 percent are in fair condition, and the remaining 27 percent are in poor condition.3 The percentage in good condition ranges from 4 percent in the Republic of Congo to 90 percent in South Africa. But the percentage in good or fair condition covers a narrower range, from 27 percent in the Republic of Congo to 98 percent in South Africa. In five countries, more than 50 percent of the primary network is in poor condition (Democratic Republic of Congo, Republic of Congo, Guinea, Senegal, and Togo), while in six (mostly middle-income) countries, less than 10 percent of the primary network is in poor condition (Burkina Faso, Mauritius, Namibia, South Africa, Swaziland, and Tanzania).

Of particular interest are the trends in road quality over time. Unfortunately, time-series data on road conditions are extremely limited. An early detailed review of new, “second-generation” road funds showed improvements in outcomes for the five countries (Benin, Ethiopia, Ghana, Malawi, and Zambia) for which road condition data were available (Gwilliam and Kumar 2003). More recent trends in road conditions have also been broadly positive. But there are only very limited data available on road quality trends, collected by the SSATP for a sample of 16 countries between 2004 and 2007. While some of the figures for 2004 depend heavily on local engineers’ judgments (as opposed to independent technical assessments), and subsequent changes in classification reduce the reliability and comparability of the data, overall, many countries appear to have made substantial progress in improving the quality of their main road networks. Half of the sample increased the percentage of main roads in good or fair condition by more than 10 points—and more than 30 points in a number of cases (table 2.3). Only in a handful of cases has there been a significant deterioration in quality (Côte d’Ivoire, Ghana, Guinea, and Lesotho). In the case of Côte d’Ivoire, this can be attributed to the general collapse of services associated with political unrest. Furthermore, the gap between the best and worst performers has been closing over time, from 90 percentage points in 2004 to around 50 percentage points in 2007.

Figure 2.8  Distribution of Road Network Length across Condition Classes

[image: ]

Source: Tabulation by A. Nogales based on data from Gwilliam and others 2009.
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The asset value of the classified road networks—in their current condition, as a percentage of the asset value of the same networks in entirely good condition—can be assessed with the Road Network Evaluation Tool (RONET) data analysis. The value of this indicator is strongly influenced by the condition of the paved road networks, since these have a much higher replacement cost per kilometer than the unpaved networks. The range runs from a minimum of 62 percent for Togo to a maximum of 94 percent for Mauritius, with the majority of countries having scores in the 80 to 90 percent range (figure 2.9). These findings indicate that countries are sensibly focusing their efforts on maintaining their high-value paved networks in good or fair condition.

Table 2.3  Trends in Road Condition, 2004–07



	 
	% of roads in good or fair condition



	August 2004
	September 2007
	Change to good or fair (percentage points)



	Madagascar
	30
	75
	+45



	Mali
	44
	80
	+36



	Burundi
	5
	40
	+35



	Tanzania
	50
	69
	+19



	Benin
	75
	93
	+18



	Chad
	30
	48
	+18



	Niger
	57
	72
	+15



	Kenya
	57
	67
	+10



	Cameroon
	60
	65
	+5



	Ethiopia
	62
	65
	+3



	Malawi
	63
	65
	+2



	Mozambique
	70
	72
	+2



	Guinea
	66
	62
	–4



	Ghana
	65
	60
	–5



	Côte d’Ivoire
	60
	50
	–10



	Lesotho
	96
	80
	–16




Sources: SSATP 2004, 2007.

Quality of Rural Roads: Generally Poor

As might be expected, the condition of the rural networks is substantially lower than that of the main road networks (figure 2.10). On a country-weighted average, about 33 percent of the tertiary road networks are in good condition, a further 23 percent are in fair condition, and the remaining 44 percent are in poor condition. The percentage in good condition ranges from zero in Rwanda to 77 percent in Mauritius. Only four countries have more than 70 percent of their tertiary networks in good or fair condition (Burkina Faso, Ghana, Malawi, and Mauritius); the average is 56 percent and the median is 54 percent. There is a fairly strong correlation between the quality of the main road networks and the quality of the rural road networks in a given country (figure 2.11). This correlation suggests that there is a country effect, with competence in main network management carrying over into the rural networks.

One way of assessing the performance of a rural network is to consider the level of accessibility it offers to rural inhabitants. This measure is encapsulated in the Rural Accessibility Index (RAI), which measures the proportion of the rural population within a two-kilometer walking distance of an all-season road (World Bank 2007a). Based on household survey evidence analyzed for 20 countries in Africa, the RAI has an average value of less than 40 percent (World Bank 2007b), compared with an average of 94 percent for richer borrowing country members of the World Bank.

Estimating the RAI is possible using a geographic information system (GIS) model of Africa’s road network and the geographical distribution of population (figure 2.11). The average value of the estimated RAI was even lower than the surveyed value—only 22 percent for the 24 countries in the sample. Countries such as Ethiopia, Niger, Sudan, and Zambia show particularly low estimated RAI—under 20 percent. Even Namibia, with its extensive rural network, reaches an RAI of just over 20 percent. If one uses the same GIS model, it is possible to calculate how many kilometers of additional tertiary roads would need to be built to reach a 100 percent target for the RAI. When these additional kilometers are expressed as a percentage of the current classified network, the results are striking (figure 2.12). Even in the best cases, the classified road network would need to grow in length by around 50 percent, and in most cases it would need to double or even triple in length. Madagascar, evidently an outlier, would need to increase the length of its current classified road network sixfold to attain 100 percent rural accessibility.

Figure 2.9  Road Asset Value as Percentage of the Potential Maximum

Source: Tabulation by A. Nogales based on data from Gwilliam and others 2009.
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Figure 2.10  Correlation between Percentage of Main and Rural Roads in Good Condition
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Source: Calculation by A. Nogales based on data from Gwilliam and others 2009.

Figure 2.11  Estimated RAI from Current Network and Percentage of Expansion Needed to Reach 100 Percent RAI
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Source: Tabulation by A. Nogales based on data from Gwilliam and others 2009.

Note: RAI = Rural Accessibility Index.

Isolated rural areas may not be able to realize their full agricultural potential. Hence, another way of assessing the rural network is to look at the extent to which it provides adequate access to high-value agricultural land. For exploration of this effect, estimates by the United Nations Food and Agriculture Organization were compared with actual and potential crop production, using GIS maps. The ratio, indicating the extent of realized agricultural potential, was then plotted against the degree of remoteness (figure 2.12).

For most countries, exploitation of potential (for many crops such as cotton, maize, and coffee) was highest in zones between two and five hours’ travel time from the nearest large town. Beyond this zone, the ratio of actual production to potential dropped off sharply (the startling outlier in this graph being Namibia). The reason the highest production is not closer to the towns is that in areas close to towns, agricultural production is either limited to, or concentrated on, food crops not included in the survey. Lack of accessibility thus appears to be limiting the exploitation of agricultural potential in poorer countries with less-dense road networks. This concept is further developed and applied in chapter 7.

Figure 2.12  Accessibility and Agricultural Production
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Source: Carruthers, Krishnamani, and Murray 2009.

Road Safety: An Urgent Problem

Road safety is a very serious problem in most African countries. Road accident statistics, even those for fatalities, are difficult to obtain, and recent studies have depended on extrapolations from recorded death numbers (see appendix 2j). Nevertheless, it is believed that Africa has 10 percent of the world’s road fatalities with only 4 percent of the world’s vehicle fleet. In the early years of the new millennium, nearly 3,000 people per year were killed on Kenyan roads. This translates to approximately 68 deaths per 1,000 registered vehicles, which is 30 to 40 times greater than in highly motorized countries. Road traffic crashes are the third-leading cause of death after malaria and HIV/AIDS and present a major public health problem in terms of morbidity, disability, and associated health care costs.

The gravity of the road safety problem has now been recognized by governments. At a Pan-African Road Safety Conference, held in Accra in February 2007, government delegates resolved in a joint declaration to make road safety a national health and transport priority and to seek funding for a set of positive actions. These included, among other things, strengthening prehospital and emergency services; mainstreaming safety considerations in road programs; collecting reliable road accident statistics; and enacting and implementing national legislation to counter driving under the influence of alcohol, speeding, not using helmets, driving unsafe vehicles, and using mobile phones when driving. Some countries have already taken action: Ghana has established a National Road Safety Council, with subsidiary regional bodies; Uganda has established a Road Safety Education Program; and the South African province of KwaZulu-Natal has launched a comprehensive road safety campaign. Yet in the many nations without an institution dedicated to this issue, it seems that road safety will continue to be ignored.

Institutions: Ongoing Reforms

Over the past decade, most countries in Africa have followed a consistent path of institutional reform in the road sector. Most countries have a formal transport policy statement, and many have a long-term investment program. More than 80 percent of the countries studied have adopted formal sector policies, although most of these policies have not been reviewed in the past five years. Just over 60 percent of countries have a long-term road investment program, in most cases instituted only recently. Such programs, however, depend heavily on foreign aid and cheaply borrowed finance rather than on dedicated and reliable domestic income streams.

The central focus of road sector reforms over the past decade has been institutional reform to improve the availability of funds for road maintenance and the capacity to execute public works (appendix 2k). Through initiatives such as the SSATP, country governments and development partners have largely come to agree on the establishment of or increase in road funds to provide ring-fenced revenues for road maintenance based on a user charge implemented through fuel levies. A review of the performance of second-generation road funds in Africa (Benmaamar 2006) found that while they were steadily improving, their effectiveness was impeded by the inefficiency with which resources were used by the implementing agencies. A second area of action has therefore concerned the establishment of independent road agencies with strong capabilities for the execution of public works (Pinard 2009).

These reforms have implications for the line transport ministries, the functions of which should shift from execution to overall supervision. Other institutions of importance include the rural administrations, which are responsible for at least the classified part of the rural road networks, often without any reliable source of funding. The regional economic communities have a lesser role—they are primarily concerned with coordinating country actions related to both infrastructure and operations in the transit corridors.

Second-Generation Road Funds: Getting Results

The aim of establishing second-generation road funds is to improve the condition of the road stock by better funding and more professional management of road maintenance. The philosophy is that road users would be willing to pay increased charges for road use if they were assured that the funds generated would be used for improved maintenance. Eighty percent of the initial sample of 24 countries have already introduced road funds, and others are in the process of doing so.

Seven design features characterize a “good” second-generation road fund. First, it is important to establish a strong legal basis for road fund operations as a protection against ad hoc political interference. Such a basis ideally entails a concise enabling law supported by published regulations specifying how the fund is to be managed. Fifteen (60 percent) of the sample countries with road funds have such founding legislation; the rest have relied on decrees. But the quality of the legislation is not uniformly high: a review in 2004 concluded that many of the funds were poorly designed, with limited administrative or financial autonomy and inadequate auditing provisions.

Second, the functions of road funding and road service provisions should be separated, with both undertaken by autonomous agencies. The creation of autonomous road agencies for public works execution has generally lagged behind that of road funds. At present, about 65 percent of the countries with quasi-independent road funds also have an independent implementation agency, with implementation undertaken in other countries by departments of the relevant central ministry.

Third, the fund should be financed by user charges entirely independent of any fuel taxes that may meet general revenue purposes. About 80 percent of the sample countries have established road user charges, typically in the form of fuel levies. But in many cases, the fuel levy is set well below the level needed to cover the maintenance costs arising from wear and tear of the network by road users, let alone contribute to funding the rehabilitation backlog (figure 2.13).

Figure 2.13  Fuel Levy Relative to Optimal Requirements for Maintenance and Rehabilitation
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Sources: SSATP 2007; Briceño-Garmendia, Smits, and Foster 2009.

In practice, the fuel levy varies widely across countries, from 3 cents per liter in Lesotho to 16 cents per liter in Tanzania (figure 2.14, panel a). Moreover, the fuel levy collection rate also varies substantially. Four countries (Ghana, Niger, Rwanda, and Tanzania) collect only about half of the fuel levy revenue that should go to the road fund. The problems responsible for the shortfall range from widespread tax evasion in Tanzania to administrative problems in the transfer of revenues from the collection agency to the road fund in Rwanda (figure 2.14, panel b). In some cases (notably Ethiopia and Madagascar), the ratio of actual funding to estimated fuel levy revenue is well above 100 percent, indicating substantial central government transfers to the road fund. In several cases (Benin, Côte d’Ivoire, Ethiopia, Gabon, and Zambia), the fund is dependent on budget allocations for more than 75 percent of its resources. Few road boards have effective power to adjust fuel levies in line with changing maintenance requirements, because of residual controls by the ministry of finance over the level of fuel levies.

Figure 2.14  Average Fuel Levy across Countries with Second-Generation Road Funds, 2007
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Source: SSATP 2007; Briceño-Garmendia, Smits, and Foster 2009.

Fourth, road user charges should be transferred directly to the road fund without passing through the government budget. Channeling of fuel levy revenues through the budget increases the risk that the revenues may be diverted to finance other public expenditures. Just over 50 percent of the sample countries with road funds successfully channel a high percentage (that is, at least 75 percent) of their fuel levy revenues directly to the road fund. In other cases, direct channeling covers a very low proportion of fuel levy revenues (less than 25 percent) or none at all, making the resource base for road funds much more vulnerable to diversion.

Fifth, user representation on the road fund board helps to strengthen accountability. It also allows users to make direct trade-offs between the level of user charges and the quality of the road network. With the exception of Malawi, all the countries with road funds have established independent road fund boards. But half of the boards still have a majority of government representation, with the chairman and executive secretaries usually being political appointees.

Sixth, to reduce discretion in fund allocation, clear and explicit rules for the allocation of funds to different types of expenditures are needed. About 60 percent of the road funds surveyed have established percentage allocations for dividing funds among different portions of the road network, although the chosen allocations differ substantially across countries (figure 2.15). On average, about 60 percent of the resources go to the main road network. Around half of the countries are allocating at least 20 percent of the road fund resources to the rural road network. Overhead typically accounts for no more than 6 percent of road fund revenues, even though the number of professional staff members employed varies widely, from only 6 in Niger to 48 in Kenya (the large size of the staff in Djibouti is due to the fact that employees are also involved in collecting transit fees).

Seventh, independent technical and financial auditing and public reporting of the road fund activities help to strengthen accountability (Heggie and Vickers 1998). About 80 percent of the countries with road funds report that auditing procedures are in place. In most cases, these cover both technical and financial auditing and take place on an annual basis. But the quality of these audit processes is dubious in some countries. The prevalence of financial auditing is somewhat higher than that of technical auditing.

Figure 2.15  Overview of Road Fund Allocation Rules
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Source: SSATP 2007.

The SSATP Road Maintenance Initiative policy matrix shows that the prevalence of each of these criteria differs significantly (figure 2.16, panel a) and that the overall score for road fund design also varies widely across countries (figure 2.16, panel b). On average, the road funds in the sample countries meet 65 percent of the defining criteria for second-generation road funds. There is a broad performance range, from countries such as Tanzania, Namibia, and Kenya that fulfill 100 percent of the criteria to countries such as Benin and Burkina Faso that appear to capture well below 50 percent of them.

Another important achievement of road funds has been to stabilize, increase, and improve the predictability of maintenance expenditures. The volatility of road fund expenditures (measured by calculating the standard deviation around the trend line) was shown to be only half that of expenditures arising from external funding and one-third that of central government allocations in time-series data over the period 2001–05. Moreover, the volatility of road fund expenditures appears to be lower in countries that have made efforts to ensure the independence of their road funds and have increased the proportion of revenues channeled directly into the funds.

Figure 2.16  Evaluation of Road Fund Reforms
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Source: SSATP 2007. * = based on incomplete information.

Road Agency Performance: Lagging Behind

In many countries, the weaknesses of traditional maintenance by force account are now well recognized. It was initially thought that the problems associated with timely and cost-effective implementation of public works contracts could be solved by reforming and restructuring the road departments housed in the line ministries for the sector. But restructuring of road departments has not had the expected beneficial impact on road project implementation, in part because too many constraints still prevent the full use of existing technical capacity. One important constraint has been staff skills and leadership. The economic growth in the region over the past decade has increased the demand for engineers in the private sector, which has attracted better-qualified staff with higher salaries. But road departments typically lack employees with the skills needed to review the design, costs, and work under various contracts. This situation prolongs the contracting process and may be a reason for the recent escalation in the unit costs of road construction.

For those reasons, current thinking focuses on moving the responsibility for managing implementation out of the traditional civil service structure into an independent agency. About two-thirds of the sample of countries in the SSATP survey have already established some sort of independent, commercialized roads agency, and a number of others are in the process of doing so. But only a third of these have private sector representation on their boards. Levels of autonomy vary from full responsibility for road network management to limited responsibility for the execution of road maintenance programs defined by the roads department or ministry of roads.

A recent study by Pinard (2009) identified two quite different institutional forms, namely (i) a roads agency, which, though a legal entity, is not independent of its ministry, and (ii) a roads authority, which is essentially an independent legal identity. Pinard compared the two types in terms of their institutional characteristics (a combination of their legal foundation, composition, powers, and processes) and their performance. He found that paved road conditions were better under the independent authorities, a trend he attributed largely to the authorities’ greater autonomy. But even with an authority, problems remain. Most road authorities are still not able to pay market-based wages—staff salaries are typically 60 to 80 percent of those for similar jobs in the private sector—making staff recruitment and retention difficult. Many road authorities fulfill aspects of the “supplier” function and undertake varying amounts of noncore activities, which reduces their focus on managing performance. Many are unable to operate their road asset management systems to produce reliable outputs in terms of optimal network strategies and programs. This deficiency suggests that more aspects of data collection and system operation should be contracted out to competent consultants, though both the number and the capacity of local consultants and contractors are limited in a number of countries. Hence, although road authorities are improving governance, attracting skilled staff and ensuring continuous collection of reliable data remain a challenge.

In about half of the sample countries, more than 80 percent of maintenance work was contracted out. This approach was strongly, though not exclusively, associated with the presence of a road agency in the country. Contractors were typically paid directly by the road fund, usually in fewer than 30 days for undisputed bills; however, in Burundi, Ghana, and Kenya, the average payment time was 90 days in 2006. Improved contract management and disbursement arrangements have resulted in a 10 to 20 percent reduction in road maintenance costs per kilometer in Ethiopia, Ghana, and Zambia.

An associated development has been the establishment of performance-based contracts with the private sector for road maintenance on a longer-term, multiyear basis. Such contracts have been made possible by the greater security of road maintenance revenues resulting from the establishment of second-generation road funds. They are advantageous in that they provide a strong incentive for contractors to undertake effective maintenance activities and to reduce expenditure uncertainties for the road fund. But it is already clear that the benefits of shifting road work from force account to private performance-based contracting depend on the existence of an efficient and competitive road-contracting industry, a transparent process of selecting contractors, and an ability to negotiate and manage the contracts effectively (Stankevich, Qureshi, and Queiroz 2005). In particular, ensuring that trucks are not overloaded is important for the implementation of long-term performance contracts.

Rural Road Administration: The Orphaned Sector

In many countries, the responsibility for the rural segment of the network is devolved to the local level (Malmberg Calvo 1998). There are two distinct administrative categories of rural transport infrastructure, namely, local government roads and community roads and tracks. The former are designated as the responsibility of the appropriate local government unit; the latter have no formal owner. While community facilities may have been built by nongovernmental organizations or even by foreign-aid agencies, they tend to be neglected if they have not been formally assigned to any agency for their subsequent maintenance. For example, a Zambian nongovernmental organization built 1,000 km of roads during the early 1990s as part of a drought-relief effort, but the roads have deteriorated badly because no institution is legally responsible for them.

Sources for financing local government roads are usually very limited. Local governments mobilize only modest revenues of their own, the main sources often being market and business taxes. Intergovernmental transfers are usually the main source of domestic funding for local governments. Three main problems result from relying on the central budget for funding maintenance of rural roads. First, throughout most of Africa, less than 5 percent of aggregate public sector revenue is generally made available to rural governments. Second, general budgets rarely allocate adequate funds for maintaining main roads, much less rural roads. Third, capital and recurrent allocations to local governments are usually not fungible, and the allocation for recurrent expenditures may barely cover the salary expenditures of the local rural road unit. Moreover, such transfers are dictated by the budget cycle, so they are unlikely to provide an adequate and timely source of funding. Adequate and steady funding of local government road maintenance is more likely to come from a dedicated road fund, as long as the road fund law expressly states that the fund accepts responsibility for local roads.

Local government networks tend to be small, often too small to attract the interest of competent consulting firms to manage their maintenance. In Madagascar, the average network size for a local government is 140 km; in Cameroon and Nigeria, 180 km; and in Tanzania and Zambia, 280 km. But a network size of 500 to 2,000 km is usually required to justify employing an engineer. Joint services committees of local authorities may achieve economies of scale in procurement, but they usually require substantial technical assistance from central ministries or from regional offices of a main-roads authority. In countries with an autonomous authority over the main roads, local governments may contract this authority to manage roads on their behalf or to assist with planning and procurement. Private sector capacity and capabilities can also be mobilized by contracting out physical works or even key management functions to local consultants. Specialized contract management agencies known as AGETIPs are common in Francophone Africa—for example, in Madagascar, Mali, Niger, and Senegal. These agencies manage and use private consultants and contractors on behalf of the public authority and perform all the necessary functions of contract preparation, implementation, and supervision.

Some countries centralize the technical responsibility for rural roads. This practice has the advantage of enabling better technical support, but because the central authority often operates independent of the local government structure, it is usually poorly connected to local needs and developments. In principle, a central coordinating unit for local government roads should be able to perform as well as a central government rural-roads department. In practice, however, such coordinating units for local government roads are weak, as they were in Tanzania and Zambia in the late 1990s.

A comprehensive study of road administrations in three countries (Mexico, Uganda, and Zambia) has found that decentralization has yielded few of the expected advantages (Robinson and Stiedl 2001). Several factors contributed to this outcome: lack of local government powers to exercise political influence, insufficient financial resources, lack of management capability, and lack of accountability mechanisms at the local level. It was concluded that countries contemplating decentralization were most likely to benefit from the “devolved and delegated” model (local government is the owner, with a parastatal or private sector administrator working under contract) or the centralized road fund model. These options were not mutually exclusive. For example, a joint services committee may use private consultants, hired through a contract management agency. The best option for managing local government roads depends on many local factors, including the size of the authority, the nature of the network for which it is responsible, and the competence of the sector or higher-level public authority units.

Community infrastructure faces particular problems. Community contributions in cash and in kind (usually labor) are suitable primarily for community roads and paths. But contributions in kind may produce relatively inefficient labor, making other sources of money necessary. Strategically designed cost-sharing arrangements for local government roads and community roads may stimulate resource mobilization at all levels and increase the proportion of the networks receiving regular maintenance. Well-structured donor financing through rural road projects or through social funds or rural infrastructure funds can assist investment in community-level infrastructure as well. Cost-sharing arrangements may also be effective in maintaining community roads. Many local authorities in Africa have more roads to maintain than they can afford. Achieving effective community management is often impeded by lack of technical know-how. Communities in Africa therefore need technical advice (for instance, on road design and standards, appropriate materials, and work planning) and managerial advice (in areas such as financial accounting, contract management, and procurement) so that they can effectively perform the responsibilities that come with ownership of roads and paths.

Road Spending: A Problem of Execution

It is important to recognize the distinction between road funding (the process of budget allocation) and road spending (the actual execution of the budget). These can differ substantially, either because delays in the budget process leave too little time for execution within the fiscal year or because of lack of capacity in the road construction sector.

The percentage of national income actually spent in the road sector in the initial AICD sample countries, taking into account all budget and extrabudgetary channels (such as road funds), has been estimated in the AICD fiscal costs study (Briceño-Garmendia, Smits, and Foster 2009). This analysis shows that, on average, the sample countries devote 1.8 percent of their GDP to the road sector (figure 2.17). This is within the 1 to 2 percent range of expenditures found in those countries around the world with already well-developed infrastructure and GDP growth rates of 2 to 3 percent, but it is below the levels found in a number of fast-growing countries that have made intensive efforts to upgrade transport infrastructure. For example, Brazil, India, the Republic of Korea, and the former Soviet Union all invested between 2 to 3 percent of their GDP in transport infrastructure during the 1980s, while between 2000 and 2002, Korea, Malaysia, and Thailand were investing 1.7 percent to 1.9 percent of their GDP and achieving GDP growth rates between 4 and 6 percent. Thus, while the African expenditure effort is not far below that achieved in many developing countries, it does fall short of that associated with very high rates of economic growth.

Figure 2.17  Average Annual Expenditures on Road Transport by Country, 2001–05
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Source: Briceño-Garmendia, Smits, and Foster 2009.

Average spending on roads in Africa varies from less than 1 percent of the GDP in South Africa to almost 4 percent in Malawi. The highest income shares are found in the poorest countries. For the middle-income countries in the sample, spending tends to be clustered around 1 percent of the GDP, but in all countries, the absolute values remain small, at around $7 per capita per year for low-income countries and $22 per capita per year for middle-income countries. Virtually all road expenditure is in the public sector. Even in the future, the relatively modest traffic volumes projected for most corridors mean that the scope for privately funded toll roads is limited (box 2.1).

The same aggregate information on road expenditure can also be expressed as a rate per kilometer of main road network (again, composed of roads managed by the central government). In most countries, the main network comprises the primary and secondary networks, but in a few cases it is limited to the primary network. On average, the African countries investigated in the fiscal costs study spent just over $9,000 per kilometer of main road (table 2.4). But spending levels in low-income countries are more than 50 percent higher per kilometer than spending levels in the middle-income countries, with resource-rich, low-income countries spending slightly more than aid-dependent ones. Landlocked countries and islands spend substantially more per kilometer than what is spent by coastal nations, which may be attributable to higher costs of importing materials and services. Countries with rolling terrain and humid conditions, which tend to accelerate road deterioration, show somewhat higher levels of spending than countries with flat terrain and arid conditions. Some of the observed outcomes are paradoxical. For example, countries with road agencies seem to spend substantially less than those without them, irrespective of whether they have road funds, and those countries with low fuel levies actually spend substantially more on roads than those with no or high fuel levies. To resolve those paradoxes, one must look further into the composition of the spending and the sources from which it is financed.


Box 2.1

Road Concessions in Africa

Only 10 African toll road projects are recorded for the years since 1990 in the World Bank’s Private Participation in Infrastructure (PPI) database. These include eight projects in South Africa alone, one an international road corridor connecting South Africa to Mozambique. The other two projects involve the construction of bridges over the Abidjan Lagoon in Côte d’Ivoire and the Limpopo River in Zimbabwe. The projects are quite evenly divided among greenfield projects, concession contracts, and lease contracts.

Overall, only 1,600 km of Africa’s total classified road network of 1.2 million km have been contracted out to the private sector under a medium- or long-term management arrangement. The total cumulative private sector investment committed under these projects amounts to $1.6 billion, barely 20 percent of the estimated annual investment needed in Africa’s road sector ($7.6 billion).

The potential for toll road concessions in Africa remains limited because of the relatively low traffic flows in the region. Based on the AICD sample of countries, only 8 percent of the region’s road network (that is, less than 9,000 km) has traffic levels in excess of 10,000 vehicles per day, which is the threshold to make toll road concessions economically viable. Some 86 percent of those viable kilometers are concentrated in South Africa, and a further 8 percent are in Nigeria. A number of other countries have up to 100 km of paved road at this traffic level, but many others do not reach this level of traffic in any segment of their paved road network.

Source: Author, based on World Bank 2008a.



Capital Investment: More than a Fair Share of Spending

A strong capital bias is evident in road sector spending. Analysis of African road needs suggests that about half of road sector spending should go to capital projects and the other half to maintenance of existing assets. In reality, about two-thirds of spending is allocated to capital projects in the 19 countries studied (figure 2.18).

The bias is most pronounced in low-income countries, those with challenging geographical environments, and those without road funds or fuel levies. There is a very striking difference between the middle-income countries, which devote only 25 percent of their road spending to capital projects, and the low-income countries, which devote around 70 percent to capital projects (table 2.5).

Table 2.4 Average Annual Expenditures per Kilometer of Main Road by Country Category, 2001–05



	Country characteristics
	Average annual spending on roads (US$ per km)
	Country characteristics
	Average annual spending on roads (US$ per km)



	Income level
	 
	Institutions
	 



	Middle-income
	8,823
	Road fund and road  agency
	7,112



	Low-income, aid- dependent
	6,050
	Road fund only
	9,793



	Low-income, resource- rich
	9,551
	Road agency onlya
Financing
	6,053



	Geography
	 
	Low fuel levy
	9,458



	Coastal
	7,014
	High fuel levy
	8,117



	Island
	13,302
	No fuel levya
	7,153



	Landlocked
	9,984
	 
	 



	Topography
	 
	 
	 



	Flat and arid
	7,977
	 
	 



	Rolling and humid
	9,518
	 
	 




Source: Briceño-Garmendia, Smits, and Foster 2009.
a. South Africa is excluded from this group.

Figure 2.18  Percentage of Road Spending Allocated to Capital Projects
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Source: Briceño-Garmendia, Smits, and Foster 2009.

To some extent, this difference may reflect the fact that the low-income countries are still developing transport networks, whereas the middle-income countries have already established their basic transport platform and can devote themselves predominantly to maintenance. Countries facing difficult geographic and topographic conditions also show evidence of a stronger bias toward capital expenditure. Countries with road funds show a lower degree of capital bias than those without, irrespective of whether they have independent road agencies or not. Countries with high fuel levies show no evidence of capital bias.

Table 2.5  Percentage of Road Spending Allocated to Capital Projects, by Country Category



	Country
characteristics
	Spending for
capital projects
(as % of all road spending)
	Country
characteristics
	Spending for
capital projects
(as % of all road spending)



	Income level
	 
	Institutions
	 



	Middle-income
	25
	Road fund and road
 agency
	58



	Low-income, aid- dependent
	68
	Road fund only
	64



	Low-income,
 resource-rich
	77
	Road agency onlya
	86



	Geography
	 
	Financing
	 



	 
	 
	Low fuel levy
	72



	Coastal
	53
	High fuel levy
	45



	Island
	85
	No fuel levya
	85



	Landlocked
	74
	 
	 



	Topography
	 
	 
	 



	Flat and dry
	58
	 
	 



	Rolling and humid
	72
	 
	 




Source: Briceño-Garmendia, Smits, and Foster 2009.
a. South Africa is excluded from this group.

Even these relatively high levels of capital expenditure understate the true extent of capital bias in road spending. The reason is that, on average, only around 70 percent of budgeted capital spending is actually executed within the corresponding budgetary cycle due to weaknesses and delays in the public procurement process. These delays prevent contracts from being awarded and completed within the 12-month budget cycle (figure 2.19).

There are substantial and systematic variations in budget execution across countries and country groupings. Budget execution ranges from 25 percent in Benin to over 100 percent in South Africa (table 2.6).

There are also systematic differences across country categories. Middle-income countries perform substantially better than low-income countries, and countries with road funds and fuel levies perform substantially better than those without. There is also a striking difference in favor of countries with rolling, humid terrain relative to those facing flat, arid conditions, perhaps indicating the greater urgency of road works in the former setting.

Figure 2.19  Capital Budget Execution Ratios
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Source: Briceño-Garmendia, Smits, and Foster 2009.

Table 2.6  Capital Budget Execution Ratios, by Country Category



	 
	Percentage
	 
	Percentage



	Macroeconomy
	 
	Institutions
	 



	Middle-income
	83
	Road fund and road agency
	66



	Low-income, aid-dependent
	67
	Road fund only
	64



	Low-income, resource-rich
	61
	Road agency only a
	43



	Geography
	 
	Financing
	 



	Coastal
	64
	Low fuel levy
	65



	Island
	92
	High fuel levy
	62



	Landlocked
	71
	No fuel levya
	59



	Topography
	 
	 
	 



	Flat and dry
	63
	 
	 



	Rolling and humid
	78
	 
	 




Source: Briceño-Garmendia, Smits, and Foster 2009. a. South Africa is excluded from this group.

Above average capital expenditure on roads may be justified by large rehabilitation backlogs. Using the RONET model, it is possible to produce detailed estimates of the requirements for rehabilitating each country’s road network, taking into account the current distribution of network conditions and working toward a target of clearing the current rehabilitation backlog within a reasonable period of time. On that basis, the rehabilitation requirements can be compared with the current levels of capital expenditure to determine whether these are high enough to eliminate the rehabilitation backlog within a five-year period (figure 2.20). Negative numbers indicate that the current levels of expenditures are not sufficient to eliminate the backlog. It is important to note that this calculation is only illustrative and is based on the assumption that the entire capital budget is devoted to network rehabilitation.

While rehabilitation usually dominates capital spending, some upgrading of road categories and addition of new roads does occur. Although the available data do not make it possible to know the exact split, the calculation in table 2.7 is helpful in indicating whether current levels of capital expenditure would be high enough to address the rehabilitation problem if they were fully allocated to rehabilitation works. In fact, only in half the countries is capital spending high enough to reasonably address rehabilitation backlogs. In the other half, capital spending has fallen well below what is needed to clear rehabilitation backlogs. Chad and Ethiopia stand out as countries undergoing very large road investment programs, including major works to upgrade road categories and extend the reach of the networks. In these cases, spending is two to three times the level needed to clear rehabilitation backlogs. Countries with both a road fund and a road agency seem to show the highest margin of capital spending over rehabilitation requirements. Resource-rich, low-income countries, landlocked countries, and countries with high fuel levies also tend to show capital spending that is somewhat higher than rehabilitation needs.

Figure 2.20  Deviation of Capital Expenditure from Expenditure Required to Meet Rehabilitation Requirements within a Five-Year Period
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Source: Briceño-Garmendia, Smits, and Foster 2009.

Table 2.7  Capital Expenditure as Percentage of Rehabilitation Needs, by Country Category

Percentage deviation of actual annual total capital expenditure from expenditure necessary to eliminate accumulated rehabilitation needs over a period of five years



	 
	Percentage
	 
	Percentage



	Macroeconomy
	 
	Institutions
	 



	Middle-income
	–6
	Road fund and road agency
	60



	Low-income, aid-dependent
	–3
	Road fund only
	–19



	Low-income, resource-rich
	22
	Road agency onlya
	–27



	Geography
	 
	Financing
	 



	Coastal
	–21
	Low fuel levy
	–5



	Island
	–4
	High fuel levy
	24



	Landlocked
	30
	No fuel levya
	–28



	Topography
	 
	 
	 



	Flat and arid
	–7
	 
	 



	Rolling and humid
	13
	 
	 




Source: Briceño-Garmendia, Smits, and Foster 2009.a. South Africa is excluded from this group.

Failure to execute the budget is common. Budgeted capital spending is typically 40 percent higher than what countries actually succeed in spending. Hence if rehabilitation requirements are compared to an estimate of budgeted (versus actual) capital spending, the funding situation looks somewhat more positive, with the percentage of countries able to meet their rehabilitation requirements within a reasonable time period increasing from one-half to two-thirds. Thus, improving capital budget execution is an important first step toward clearing rehabilitation backlogs.

Public investment in roads is highly dependent on flows of aid, which can be volatile. It is not always possible to trace with precision the items on the public investment budget that are financed by official development assistance. The limited evidence available indicates a heavy dependence on foreign funding, which ranges from just over 50 percent in Senegal to almost 90 percent in Rwanda (figure 2.21). The volatility of official development assistance flows contributes to the volatility of public investment in the sector. Thus, the very high ratios of road investment to GDP in Chad in 2003–05, in Tanzania in 2000, and in Madagascar in 2004–05 were all associated with short-lived surges in aid.

Figure 2.21  Foreign Funding as Percentage of Capital Spending
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Source: Briceño-Garmendia, Smits, and Foster 2009.

Higher construction standards result in slower deterioration rates and lower annual maintenance costs. They also counteract, to some extent, the adverse effects of vehicle overloading, which is rife. As noted above, the AICD data already show a negative correlation between capital and maintenance expenditures as well as the underfunding of maintenance expenditures. Given the reduction in operation costs per tonne-km as vehicle loadings increase, it may be sensible for countries to jointly reconsider their policies on construction standards and vehicle axle weights.

Maintenance Expenditures: Squeezed

There appears to be a trade-off between levels of capital expenditure and levels of maintenance expenditure, shown by the large negative correlation (–0.33) between the level of maintenance expenditure per kilometer of the main network and the level of capital expenditure per kilometer (figure 2.22). This can be plausibly explained. On the one hand, countries that spend too little on maintenance will end up with larger rehabilitation liabilities, often resulting in the need for emergency works to restore the functionality of critical infrastructure. On the other hand, countries with large investment programs may have fewer resources left over to address road maintenance needs. The latter scenario is worrisome because if high capital spending comes at the expense of lower maintenance expenditure, then the condition of the network will only deteriorate further over time.

Figure 2.22  Relationship between Capital Spending and Maintenance Spending per Kilometer of Main Network
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Source: Briceño-Garmendia, Smits, and Foster 2009.

There is huge variation in maintenance expenditure efforts, both across countries and across rural and main road networks. For the main road networks, the range extends from barely $200 per kilometer in Chad to over $6,000 per kilometer in Zambia. For the rural road networks, the range extends from barely $20 per kilometer in Chad to more than $3,000 per kilometer in Lesotho (figure 2.23). On average, countries are spending $1,100 per kilometer on rural networks and about double that amount, or $2,200 per kilometer, on the main networks. Indeed, some countries are spending more on maintenance per kilometer for their rural networks than other countries are spending on maintenance per kilometer for their main road networks—as is the case with Tanzania and Madagascar. Overall, the correlation between maintenance efforts on main networks and those on rural networks is positive and high (0.36) across countries, which is to say that countries that tend to spend larger amounts on main network maintenance also tend to spend larger amounts on rural network maintenance and vice versa.

For a comparison of countries, two different standards were hypothesized (appendix 2l). The “custom” standard assumes that all primary roads are kept in good condition and secondary roads in fair condition, with other roads allowed to be in poor condition. The “optimal” standard links the standard to be achieved to the traffic volume on any network, with the total maintenance budget optimized to reduce total system operating and maintenance costs.

Figure 2.23  Average Maintenance Spending across Different Parts of the Network (US$ per km)
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Source: Briceño-Garmendia, Smits, and Foster 2009.

Even more important than the absolute spending is the comparison between spending and requirements. If one uses the RONET, it is possible to produce detailed estimates of the routine and periodic maintenance requirements needed to preserve each country’s road network to the custom standard (appendix 2m) or to the optimal standard (appendix 2n), taking into account the current distribution of network conditions. It is important to note that this calculation is based on the assumption that the entire maintenance budget is spent on maintenance works at efficient unit costs. The results of this comparison are shown in figure 2.24 for the custom standard. Appendixes 2o and 2p show the distribution of expenditure by type of work for these two standards to be achieved.

Figure 2.24  Deviation of Actual Maintenance Expenditure from That Required to Attain Custom Standard of Maintenance
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Sources: Briceño-Garmendia, Smits, and Foster 2009; calculation by A. Nogales based on data from Gwilliam and others 2009.

This exercise shows that half of the countries are not devoting adequate resources to routine and periodic maintenance of the main road networks. In countries such as Chad, Niger, Nigeria, Senegal, and Uganda, maintenance spending comes to less than half the norm requirements. Moreover, around a quarter of the countries are not devoting enough resources to cover even routine maintenance activity.

Table 2.8 shows that underspending on maintenance to the custom standard is evident in the low-income countries (particularly the resource-rich countries) and in countries with difficult geographical environments and terrain. Middle-income countries tend to spend substantially above the maintenance norm. Of the six countries not covering even routine maintenance, two were without road funds and levies. Among countries with fuel levies, those with high levies did substantially better than those with low ones.

The network preservation costs estimated by the RONET, including both maintenance and rehabilitation for the entire classified network, can be compared to the GDP to gauge their overall affordability at the country level (figure 2.25). The estimated average annual cost of preserving the classified road network lies in the range 0.2 to 4.1 percent of GDP. Most countries lie in the range of 0.5 to 2.0 percent of GDP per year. Only three countries (Central African Republic, Liberia, and Zimbabwe) are estimated to need expenditures in excess of 2.5 percent of GDP per year. Overall, these numbers do not look very high compared to the data on real historic expenditure reported above. The RONET calculations are based on efficient unit costs, however, and hence are probably an underestimation of the actual expenditure needs.

Table 2.8  Actual Maintenance Expenditure as Percentage of Expenditure Required for Custom Maintenance Standard, by Country Category



	Country characteristics
	Maintenance spending (as % of requirement)
	Country characteristics
	Maintenance spending (as % of requirement)



	Income level
	 
	Institutions
	 



	Middle-income
	80
	Road fund and road agency
	–11



	Low-income, aid-dependent
	–12
	Road fund only
	–3



	Low-income, resource-rich
	–28
	Road agency onlya
	–69



	 
	 
	Financing
	 



	Geography
	 
	Low fuel levy
	–19



	Coastal
	20
	High fuel levy
	28



	Island
	–45
	No fuel levya
	–69



	Landlocked
	–24
	 
	 



	Topography
	 
	 
	 



	Flat and arid
	12
	 
	 



	Rolling and humid
	–24
	 
	 




Source: Briceño-Garmendia, Smits, and Foster 2009.

Note: Numbers in the table indicate the percentage deviation of actual maintenance expenditure from amount required for custom standard of maintenance.
a. South Africa is excluded from this group.

Road Work Costs: The Toll of Inflation

Available data, though limited, indicate that, on average, maintenance costs in Africa, at $2,160 per kilometer, are higher than the worldwide average of $2,024 per kilometer and twice as high as those in South and East Asia. These data suggest that routine maintenance is somewhat less effectively performed in Africa than in other regions (table 2.9).

Moreover, there has been a marked increase in unit costs in recent years, large enough to undermine the adequacy of road funding. A recent unit cost study, undertaken as part of the AICD (Gwilliam and others 2009), analyzed data from bills for 115 recently completed donor-funded road contracts in Africa. The unit costs from this study are two to three times as high as those found in the World Bank road cost database, ROCKS (World Bank 2008b). As a result, a number of donors are finding that their road projects experience cost overruns ranging from 20 to 120 percent relative to expectations based on initial engineering designs. Those cost increases, if general, are large enough to seriously affect the adequacy of road sector maintenance and rehabilitation expenditure.

Figure 2.25  Aggregate Requirements over a 20-Year Period for Preserving the Road Networks as Percentage of the Current Annual GDP
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Source: Calculation by A. Nogales based on data from Gwilliam and others 2009.

Table 2.9  Recent Estimates of Unit Costs of Road Maintenance and Rehabilitation



	$ per km
	World Bank ROCKS databasea
	AICD unit cost study



	Other developing regions
	Africa
	Africa



	Routine maintenance
	2,000
	2,200
	—



	Periodic maintenance
	43,000
	54,000
	158,000



	Rehabilitation
	191,000
	162,000
	300,000




Sources: World Bank 2008b; calculation by A. Nogales based on data from Gwilliam and others 2009.

Note: — = not available. a. ROCKS = Road Costs Knowledge System

A more detailed investigation of cost overruns identifies three explanatory factors. First, a lack of effective competition—defined as having a price spread of no more than 10 percent among the three lowest bidders—is strongly associated with the presence of cost overruns in road maintenance and rehabilitation contracts. Second, since 2002 and especially since 2005, prices for the basket of items that are key inputs into road construction (such as bitumen, cement, steel, aggregates, and so on) have increased 60 to 100 percent. Third, significant delays in project implementation (which are not uncommon) are also associated with greater cost overruns, in part because they lead to greater exposure to other inflationary influences. The study concluded that cost overruns were the result of increased input costs against a growing demand for contracting in an environment of generally low competition for contracts. Hence, action is required to develop more competitive domestic markets for engineering contracting services.

In view of the mounting upward pressure on road costs, it is relevant to ask whether any savings can be achieved by choosing alternative road technologies at the design stage. Key questions are whether the road surface type and condition are well aligned with the traffic volumes carried by each road, and whether the technologies used are the most cost-effective for delivering a particular type of surface. The RONET analysis shows a strong positive correlation between traffic levels and road surface type (that is, paved or unpaved), close to 0.7, although the correlation between traffic levels and road condition is much weaker, ranging from 0.2 to 0.4.

A minimum of 300 vehicles per day is widely accepted as the traffic threshold that makes paving of roads economically viable, and it is possible to compare actual traffic levels against this benchmark. Paved roads with traffic volumes below the threshold have been potentially overengineered, while unpaved roads with high volumes are potentially underengineered.

On this criterion, there is some evidence of substantial overengineering in the main road networks, and much less of underengineering (figure 2.26). On average across countries, about 30 percent of the main networks appear to be overengineered and about 10 percent underengineered, suggesting a scope for significant cost savings by better aligning surface types with traffic volumes. Nevertheless, the variation across countries is huge. At one extreme, in Nigeria, almost 30 percent of the main road networks appear to be underengineered and only a minimal share are overengineered. At the other extreme, in Zambia, more than 60 percent of the main networks look to be overengineered. There are several possible explanations for overengineering. It may reflect a past expectation of high traffic growth that has not been realized, or a present expectation of high traffic growth in the near future. More commonly, however, it reflects political pressures (especially where cheap funding has been available) or a hope that maintenance performance, presently underfunded, will improve before periodic maintenance is required.

On the rural network, the key traffic threshold is 30 vehicles per day, widely considered to be the minimum required to justify gravelling of roads. According to the minimum, 15 percent of the rural network length appears to be underengineered, meaning that a gravel surface is warranted (figure 2.27). At one extreme, in Burkina Faso, Ethiopia, Ghana, Lesotho, Mozambique, and Niger, 30 to 50 percent of the rural networks may be underengineered. At the other extreme, countries such as Chad, Rwanda, South Africa, Tanzania, and Uganda offer no evidence of underengineering. The results show no evidence of overengineering on the rural networks, implying no real scope for related cost savings.

Further economies in road network costs could be made by adapting design standards to local conditions. Standards and warrants need continuous adjustment in light of materials availability and development. In turn, designs should take into account the local climate, natural materials available in the area, and traffic load and volume. In many cases, sealing gravel at traffic thresholds of less than 100 vehicles per day is economically justifiable even though the conventional standard is 200 vehicles per day. Sealed gravel roads have a black surface like any bitumen road. Typically, life-cycle cost savings would be on the order of 30 to 50 percent over 20 years compared with traditional surface treatments. The reduced cost of construction is achieved through reduced earthworks, reduced haulage distances for construction materials, reduced need for material processing, and reduced surfacing costs because of use of locally available materials. Pavement life is also increased because of reduced pavement deflection as pavement layers are compacted.

Figure 2.26  Extent of Over- and Underengineering on Main Road Networks
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Source: Calculation by A. Nogales based on data from Gwilliam and others 2009.

Figure 2.27  Extent of Over- and Underengineering on Rural Road Networks
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Source: Calculation by A. Nogales based on data from Gwilliam and others 2009.

Geometric standards also need review in light of the improvement of road materials. Prior to 2001, the de facto standard adopted in most Southern African Development Community (SADC) countries was the 1965 Policy on Geometric Design of Rural Highways—which did not cater specifically to low-volume roads—issued by the American Association of State Highway and Transportation Officials. More recently, the SADC has recognized that to minimize total transport costs, road improvements should be designed to meet the lowest practicable standards (without unduly impairing safety requirements).

Recognizing the shortcomings of using guidelines from developed countries, the United Kingdom’s Transport Research Laboratory has published a series of Overseas Road Notes (TRL 2001) with more appropriate guidelines for developing countries. Guidelines have also been developed in Africa for use either nationally, for example, in South Africa (Transpotek 2001), or regionally (Pinard, Gourlay, and Greening 2003). The challenge is to apply existing designs and standards in a flexible manner to fit the parameters of the local environment and to do so safely and economically. To that end, the recent SADC guidelines offer advice on the implementation of low-volume sealed roads (SADC 2003).

Labor-based methods have been an important part of the strategy to improve rural transport infrastructure in Africa over the past 35 years. These methods not only produce gravel roads of equal quality to those produced using equipment-based methods but also generate rural employment in a cost-effective manner. Nevertheless, these methods have not been applied on a large scale, often because of contractors’ reluctance to adopt them (Stock 1996). First, contractors believe the cost of learning this new technology is high. Second, it has been argued that the cost of managing large labor forces makes labor-based methods more expensive than equipment-based methods. Unit-rate cost comparisons of labor-based and equipment-based methods, therefore, cannot predict firm behavior. Small firms appear more open to using labor-based methods than large firms because they can supervise their sites more closely and increase worker productivity and control truancy more easily. Moreover, unlike large firms, small firms that wish to use equipment-based methods face high variable costs: they either own older, less-efficient equipment with high maintenance costs or must rent equipment at a high cost.

Decentralization of responsibilities and improved financial management are essential for labor-based maintenance to work effectively. A review of experience gained under the Rural Travel and Transport Program in 1996 identified these as the two key reforms necessary to mainstream labor-based programs (Stock and de Veen 1996). Improved financial management is needed to ensure that funds flow adequately and laborers are paid on time, and decentralization is needed to streamline payment procedures and strengthen stakeholders’ support of programs. These factors would need to be accompanied by strong government commitment, effective labor laws, appropriate design standards and training, and a suitable delivery mechanism.

One way of assessing the burden of road maintenance at the country level is to look at the capital value of the road stock as a percentage of GDP (figure 2.28). In most countries, road networks are worth less than 30 percent of GDP. But some very poor countries (such as Malawi, Mozambique, Niger, and Zimbabwe), and countries with an exceptionally low population density (such as Namibia), have networks that are worth significantly more than that. It is in such countries that the fiscal burden of maintenance is likely to be particularly high.

Identifying the Main Influences on Road Quality

A key question is the extent to which road network quality is determined by economic and geographic fundamentals or can be influenced by policy variables.

GDP per capita has a significant statistical impact on the condition of main roads but, curiously, none whatsoever on the condition of rural networks. Overall, differences in the GDP alone explain 33 percent of the variation in road quality observed across countries. Nevertheless, both for main and rural roads there is a very wide range of network conditions across countries in the low-income bracket (with GDP per capita of less than $1,000 per year). Within the low-income class, the percentage of main roads in good condition ranges from 9 percent in Côte d’Ivoire to 74 percent in Burkina Faso. Similarly, the percentage of rural roads in good condition in the low-income countries ranges from 0 percent in Uganda to 63 percent in Burkina Faso.

Figure 2.28  Road Asset Value as Percentage of GDP
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Source: Calculation by A. Nogales based on data from Gwilliam and others 2009.

Geographic conditions also have a major impact on road conditions. In particular, countries with wetter and more mountainous terrain face substantially higher costs of road construction and maintenance than do those with flat and arid terrain. A high rainfall level greatly accelerates the process of road deterioration, requiring frequent and more intensive maintenance interventions, and thus stretching the limited road sector budgets. A composite index is created that indicates the percentage of a country’s national territory that is steep, moderately steep, or rolling and has rainfall in excess of 600 millimeters per year. The climate-terrain index shows a significant correlation with the quality of both main networks and rural networks, though the correlation is stronger in the case of rural roads (figure 2.29).

Vehicle overloading is without doubt one of the main influences on road quality. For example, as engineers estimate damage to road surfaces to be proportional to the fourth power of the axle weight, a road designed for a load of 9 tonnes per axle will incur 35 percent more damage per axle when the overload is only 10 percent. The aggregate cost of overloading for South Africa was estimated at $90 million a year in 1998. Many governments are trying to take action to reduce this cost. Kenya has attempted to ban heavy vehicles (through limiting the number of axles rather than the axle loads) and, in 2009, announced the intention of imposing heavy fines for overloading on owners rather than drivers. The South African Department of Transport drafted a National Overload Strategy in 2009, and there have been efforts within the regional economic communities to harmonize rules on overloading.

Previous attempts to control overloading have not been successful, however. Control measures in Kenya have been challenged in the courts. While transit traffic can be controlled on entry to a country, domestic traffic is more difficult to control. Evasion by truckers has been extensive and systematic, aided by corrupt enforcement, sometimes at a high level. For example, Trans-African Concessions, which runs the motorway between Maputo and Witbank in South Africa, has complained that the Mozambican police and the National Road Administration are not doing enough to stop overloading of trucks on this road.

Given the practical difficulties of adjusting trucks to the roads, it may be sensible to consider the converse policy of adjusting the roads to the trucks. The economies of scale of heavier trucks are compelling, and a carrier has strong incentives to load his vehicle to the maximum. Studies in the mid-1980s showed that the savings in operating costs when trucks are allowed to carry 12–15 tonnes per single axle, rather than the usual 8–10 tonnes, far outweigh the extra cost of constructing or repaving roads to bear the heavier load (World Bank 1988). This finding implies that on all but lightly used road networks, stronger pavement is economically justified. Moreover, as the worst offenders are usually dump trucks hauling the densest of cargo—crushed stone, sand, gravel, cement—specific, targeted regulations requiring multiaxle vehicles for these businesses might be a more enforceable policy.

Figure 2.29  Relationship between Road Networks in Poor Condition and the Climate-Terrain Index
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Source: Gwilliam and others 2009.

The problem is that upgrading a whole network designed for relatively low-axle loads could be extremely expensive. In summary, though vehicle overloading adversely impacts road conditions, this does not necessarily imply that restricting vehicle size is the appropriate policy response. Requiring large vehicles to have multiple axles is one alternative. Recognizing that axle-load limits are difficult to enforce, a policy emphasis on strengthening roads to achieve the operating cost savings associated with very heavy vehicles is another. Detailed analysis of this long-term strategic decision should be a high priority.

Institutional arrangements also matter. Countries with both a road fund and a road agency have 20 percent more of their main and rural road networks in good or fair condition than countries without these two elements. The quality of the road fund institutions, as measured by a road fund quality index devised for this study, also has a substantial and significant effect on the percentage of the main road networks in good condition but not on the quality of the rural road networks (figure 2.30).

In countries with high fuel levies, an additional 10 percent of the main road networks and an additional 5 percent of the rural road networks are in good or fair condition. (But there is no clear ranking of countries with low fuel levies versus no fuel levies at all.) As might be expected, the level of maintenance expenditures shows strong correlation with the quality of the main networks but not with that of the rural networks (figure 2.31).

Policy choices on road institutions and funding levels thus have a material impact on the quality of the main road networks. Countries with both road funds and road agencies, as well as those with high fuel levies and relatively high maintenance expenditures, seem to reap the benefits and have a higher proportion of their main road networks in good or fair condition. But these variables have a much weaker impact on the quality of the rural road networks. This situation may reflect deficiencies in the accuracy of data on spending and road quality for the rural networks, or it may reflect the fact that rural network management is driven by institutions and resource allocations at the local level, and thus does not adequately reflect national policy.

Freight Transport: Too Expensive

Freight transport services are very important to the African economies, many of which are dependent on exports of relatively low value-for-weight goods to world markets. Unfortunately, empirical studies carried out since the mid-1990s have consistently demonstrated that transport prices in Africa are higher than in other regions. Rizet and Hine (1993) estimated that prices of road freight transport in Cameroon, Côte d’Ivoire, and Mali were six times those in Pakistan. A later study (Rizet and Gwet 1998) demonstrated that for distances up to 300 km, unit costs of road transport were 40 to 100 percent higher in Africa than in Southeast Asia. Transport charges for landlocked African countries have been shown to range from 15 to 20 percent of import costs, a rate that is three or four times as high as that typically found in developed countries (MacKellar, Wörz, and Wörgötter 2000).

Figure 2.30  Relationship between Road Networks in Good Condition and Their Score on the Road Fund Quality Index
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Source: Gwilliam and others 2009.

Figure 2.31  Relationship between Road Networks in Good Condition and Maintenance Expenditures
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Source: Gwilliam and others 2009.

There is also substantial variation within Africa. While variable transport costs per vehicle-km generally fall in the range of $1.23 to $1.83, fixed costs, transport quality, and transport journey speeds vary. Transport time for long journeys is itself a good indicator of quality of service. As table 2.10 shows, transport quality in South Africa, where larger trucks are used, is higher than in Central or West Africa, but, on average, prices are lower. A recent study (Teravaninthorn and Raballand 2008) showed that, on average, transport prices in Central Africa are between two and three times as high as those in southern Africa.

Table 2.10  Performance of the International Gateway Corridors



	Region
	Gateway
	Destination
	Distance (km)
	Transit time (days)
	Price per tonne (US$)
	Price per tonne-km (US$)



	East
	Mombasa
	Kampala
	1,100
	5–6
	90
	.081



	 
	Mombasa
	Kigali
	1,700
	8–10
	100–110
	.059–.065



	West
	Lomé
	Ouagadougou
	1,050
	6–8
	60–70
	.057–.067



	 
	Cotonou
	Niamey
	1,000
	6–8
	65–95
	.065–.095



	Central
	Douala
	Ndjamena
	1,850
	12–15
	200–210
	.108–.113



	 
	Douala
	Bangui
	1,450
	8–10
	200–210
	.138–.145



	South
	Durban
	Lusaka
	2,300
	8–9
	90–130
	.039–.057



	 
	Durban
	Ndola
	2,700
	9–10
	130–170
	.048–.063




Source: Teravaninthorn and Raballand 2008.

High freight charges in Africa were initially attributed to the effects of infrastructure constraints on vehicle operating costs (Limão and Venables 2001). Certainly the structure of trucking costs in Africa differs considerably from that in most regions of the world. Compared to European operators, African truckers tend to have low fixed costs (resulting from low salaries and the use of cheap, old trucks) and high variable costs (mainly attributable to the high fuel consumption of these old and poorly maintained trucks). Poor road conditions reduce the life of trucks and tires, increase vehicle maintenance costs, and increase fuel consumption. In fact, fuel and lubricants account for between 40 and 70 percent of the total variable costs. In general, variable costs account for an unusually large proportion of total costs (over 70 percent in Central and West Africa); as a consequence, the incentive to make intensive use of the vehicles is weakened. The age of the truck fleet and the low utilization of vehicles seem to be even more critical than the unit cost of inputs. Annual truck mileage is lower in many Central, East, and West African countries than in developed countries and many other developing countries. For example, average truck mileage is less than 70,000 km per year in Cameroon, Ethiopia, Malawi, and Niger, compared with about 110,000 km in Pakistan and South Africa.

More recent studies have tended to emphasize the institutional and regulatory influences on freight charges. Teravaninthorn and Raballand (2008) have shown that the range of transport costs is less than the range in prices, with variable operating costs varying by a factor of 0.5 but prices varying by as much as a factor of 4. For example, the average transport price per tonne-km ranges from 4 to 5 cents in southern Africa, from 6 to 8 cents in West and East African corridors, and from 10 to 25 cents in the Central African corridor. This finding suggests that there might be significant degrees of monopoly in the higher price markets.

At first glance, that explanation would appear unlikely, as the freight transport industry is generally fragmented in West and Central Africa, with virtually no large trucking companies in the business. But the small operators are typically tightly regulated by freight bureaus, shippers’ councils, and trade unions. And the devices used to ensure an equitable distribution of income among operators—most notably “tour de role” dispatching—increase costs.4 This increase is accentuated by the degree to which restricted competition between haulers allows monopoly profits to be taken.

East Africa has a more competitive and mature market. There are about 20 large companies with more than 100 trucks each on the main East African corridors, and the largest Kenyan company has a fleet of over 600 vehicles. The large companies account for about 20 percent of the total market—a figure comparable to that found in Europe and North America. Southern Africa also has a more mature structure, particularly in the regulatory and logistical arenas. Differences in market power thus account at least in part for the high prices in some regions.

That is not all, however. A peculiarity of African transport is that, contrary to experiences in the rest of the world, the price per tonne-km for long-distance freight destined for international markets is higher than that for domestic traffic within a country. Procedures used by customs and border-crossing officials contribute to the low annual vehicle usage figures: there seems to be a strong positive correlation between transport prices and the number of border crossings. This suggests that there are serious deficiencies in the regulatory regime relating to transit traffic, substantiated to some extent by the existence of high profit margins in international movements. These high profits are achieved despite low annual utilization of vehicles and many nontariff barriers in Central and West Africa. The most plausible reason for this peculiarity lies in the role of the official and nonofficial regulation of the sector.

Government-imposed procedures also contribute to high freight charges. International traffic is strictly governed in both West and Central Africa by bilateral transit agreements, implemented by national freight bureaus. Quotas are set on the proportion of each trade that can be carried by the party countries, and cabotage is banned. The freight bureaus are able to use their formal powers to manage the issuance of cargo- and transit-related documents to act as monopolist freight allocation bureaus and are instrumental in maintaining high freight rates in collaboration with the truckers’ unions. This finding is supported by customer research. The perception of international freight forwarders, expressed in the World Bank’s Logistics Performance Index, place the four African subregions below all other regions of the world, with southern Africa the best of the four and West Africa the worst (World Bank 2010).

Operations to and from South Africa are governed by bilateral agreements, which provide for a sharing of information on traffic development and define the types of permits that can be issued. This system restricts the carriage of bilateral trade to operators from the two countries concerned and prohibits cabotage. But it does not establish quotas, and it allows rates to be determined by the market to enable direct contracting between shippers and transporters and to give incentives to efficient operators. The southern African international transport market is a good model for the rest of the continent because it combines liberalization of entry with enforcement of quality and with load control rules applicable to all operators.

Currently, around 70 percent of the main trade corridors are in good condition, and donors are increasingly channeling resources to infrastructure improvements along these strategic routes. But there is also recognition that it will take more than good infrastructure to make these corridors function effectively. Neighboring countries have increasingly organized themselves into corridor associations to address the nonphysical barriers to transit, with a particular focus on cutting lengthy delays (between 10 and 30 hours at border crossings and ports) by creating one-stop integrated frontier posts and improving ports and customs administration.

The southern African corridor performs significantly better than those in Central and West Africa, approaching developing-country norms in terms of freight tariffs; but even here, the duration of transit leaves much to be desired. Notwithstanding the emphasis on trade facilitation, the AICD analysis indicates that the high cost and low quality of road freight service in Central and West Africa is primarily attributable to a highly regulated and cartelized trucking industry, making liberalization the number one priority to improve road transport in that region.

The Way Forward

Africa’s road network, though physically sparse, is relatively large compared to the size of its population, and even larger when seen in the context of national income. Countries, on average, spend around 2 percent of their GDP on roads. Within this envelope, there is a significant bias toward capital expenditure. This bias is further exacerbated when one considers that countries are typically able to execute only around 60 percent of budgeted capital spending. As a result, countries are budgeting, on average, only 30 percent of road expenditure to maintenance, versus a norm of more than 50 percent in more mature road systems. Nevertheless, even with this degree of capital bias, only about half of the countries surveyed have capital expenditures large enough to clear current network rehabilitation backlogs within a reasonable time period. At the same time, fewer than half of the countries are allocating enough resources to cover routine and periodic maintenance requirements. As a result, a significant number of countries are in a vicious cycle of low maintenance budgets leading to network deterioration leading to an escalating rehabilitation backlog—a backlog that they lack adequate capital resources to clear. Recent escalations of unit costs for road maintenance and reconstruction are likely to further dilute the adequacy of road budget allocations.

The policy response to this situation has been the widespread adoption of second-generation road funds, though not all have been well designed or well implemented. In many countries, the fuel levy is too low, and in some, collection of the levy has posed a serious problem. Nevertheless, countries with road funds—in particular those that also set fuel levies at a reasonably high level—have systematically better road financing, exhibit a lower degree of capital bias, and are much closer to covering road maintenance requirements. While income and geographical factors have a significant impact on the condition of networks, quasi-independent road funds and road agencies are also highly beneficial.

Lack of funding and institutional capacity shows up most strongly in the condition of the unpaved and lower tiers of the network. There is thus a need to spend as cost-effectively as possible, in particular by exploring the potential for cost savings through the adoption of more appropriate technological standards. Even within the current technology, there is evidence of substantial overengineering of the main road networks relative to traffic volumes. The rural networks, on the other hand, tend to be somewhat underengineered. Road transport operations, though private, are costly and relatively inefficient, with a lack of competition accentuated by poor administrative procedures for allocation of traffic, and inefficiency and corruption at ports and land borders. The priorities for the future all stem from this analysis.

Priority 1. Consolidate road-funding arrangements.

Countries with (well-financed) road funds have been shown to do significantly better at capturing resources for maintenance than those without them. But the quality of the administrative arrangements makes some road funds more successful than others. For consolidation of the gains already made in the region, the following suggestions should be heeded:


	Countries without second-generation road funds should establish them immediately.

	All road funds should be founded in law rather than by administrative decree, should provide for direct transfer of levy revenues to the fund, and should have majority user participation in managing the road fund board, with published auditing.

	Governments should require the road fund board to demonstrate what level of fuel levy or other revenue source is necessary to prevent deterioration of the network, and what is necessary to overcome backlogs in maintenance over a reasonable period.

	Road boards should be required to develop transparent formulas or procedures to govern the allocation of road fund revenues to differing road categories.



Priority 2. Commercialize maintenance implementation arrangements.

The development of commercially structured road authorities, independent of direct ministerial control, has improved performance and facilitated the introduction of new procedures in several countries. It is therefore recommended as a parallel approach to road maintenance and includes the following aspects:


	Establishment of quasi-autonomous road authorities with user representation on boards

	Introduction of performance-based road maintenance contracts

	Development of information and training programs for road maintenance contractors.



Priority 3. Make a concerted effort to improve road safety.

Africa has the worst road accident record in the world. Programs to reduce accidents have succeeded elsewhere. Recommendations include


	Establishing a high-level national safety council

	Conducting safety audits on all new road and road improvement designs

	Developing a comprehensive national road safety program.



Priority 4. Liberalize the road haulage sector.

Cartelization of operations and failures in market regulation (including the enforcement of a “tour de role” dispatching for import traffic) limit the competitiveness and hinder the efficiency of the trucking industry. To overcome these problems, countries should consider the following recommendations:


	Legislation should be introduced restricting entry to road haulage markets on qualitative conditions only (including operator, vehicle, and driver licensing).

	Road haulage associations should be excluded from the setting of prices or the allocation of traffic among members.

	Liberal approaches should be adopted toward foreign haulers involved in cabotage markets.



Notes

1. The main source document for this chapter is Gwilliam and others (2009). The Road Network Evaluation Tool (RONET) analysis was done by Alberto Nogales. Source materials from the Sub-Saharan Africa Transport Policy Program documentation include Stock (1996) and Stock and de Veen (1996). Heggie and Vickers (1998) and Malmberg Calvo (1998) provided important information on road management issues.

2. In chapters 7 and 8, the low-income, aid-dependent countries are further subdivided into “fragile” and “nonfragile.” For more on this classification see World Bank (2007b).

3. Note that the totals vary from 100 percent because of rounding.

4. “Tour de role” dispatching involves vehicles queuing at the dispatch point, with work allocated to vehicles strictly in accordance with their position in the queue.
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