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CHAPTER I: SUMIARY
 

A. GENERAL
 

Th'e'Sahel, 	consisting ,)f the eight countries Chad, Gambia, Cane Verde,
 

a band
Mali, Mauritania, Niger, Senegal, and Upper Volta, lies in 


stretching more than 4000 km across Western Africa between latitudes of
 

10 and 25 degrees North. Together, these countries cover an area
 

equivalent to about 60% of the land area of the United States.
 

is essentially
Except for the small island nation of Cape Verde, the Sahel 


an enormous plain with a large, sparsely inhabited desert in the northern
 

60.'. Moving south one first encounters the dry savannahlike Sahel and
 

Sudan zones with about three-quarters of the population, and then the
 

small Guinea zone (10% of the area) with a rainfall of about 10cm per
 

year.
 

The variability of rainfall in the Sahel is extreme and the concept of
 

"no!'mal" weather is practically nonexistent. Every year there is some
 

in 1972,
degree of drought in the Sahel, while from time to time, such as 


catastrcphic drought affects the while region.
 

the Senegal, the
The Sahel is traversed by three great river systems: 


Niger, and rivers feedinq Lake Chad. Only a small ProDortion of the river
 

water is used for irrigated agriculture, and the yields are generally
 

low in the remaininq areas cultivated under the uncontrolled flooding
 

technique.
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The eight Sahelian countries are among the world's poorest countries-


The basic resource is their aqricultural and livestock potential.
 

About 80-90% of total population are employed in this sector which
 

contributed almost 50% of the Gross Domestic Product (GnP) in the region.
 

Because of this heavy dependance on agriculture and livestock the
 

drought in 1972 has, in addition to the severe human suffering, caused
 

heavy economic losses to the countries through reduced production and
 

the burden of providinq disaster relief to those parts of the population
 

most affected. The loss of cattle has been variously estimated at from
 

20 to 50% in Mauritania and Niqer, 20 to 40% in Mali and Chad, and 10
 

to 2n% in Upper Volta. Focdcrop production failed over several years
 

in proportions varying from 20 to 30% of normal pre-drought levels, and
 

necessitating emergency food relief to the region of some 600,000 tons
 

in 1972/1973, 1,000,000 tons in 1973/74, and 400,000 tons in 1974/75.
 

B. OVERVIEW OF TRANSPORT IN THE SAHEL
 

The function of transoort in the Sahel is two-fold: the transport system
 

must accommodate the growth in demand emanating from economic development,
 

and must also have adequate capacity to accommodate the extraordinary
 

demand generated by future emergency relief shipments. For both these
 

functions the region must have an adequate internal collection and distri

bution system concentrating on ponulation centers, with low-cost links to
 

the sea ports for imoorts and exports. The latter is especially true for
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the four landlocked Sahelian countries that must deoend on the variable
 

The basic transport
cooperation of their neighboring coastal countries. 


some scope for extension, is
infrastructure network, though there is 


adequate to meet these needs. Where the transport system is grossly
 

Inadequate, however, is in the inefficiency of the transport services,
 

and the failure of maintaining the existing infrastructure in a satis

factory condition; very extensive rehabilitation is required. Both of
 

these problems have their root in the lack of aopropriate qovernment
 

policies and procedures. The lack of efficient transport services is
 

a major impediment to further economic development of the Sahel.
 

Upgrading and maintenance of existing systems is a orincipal need, and
 

considerable technical assistance will be required to strengthen the
 

operational and planning canabilities in the countries and to ensure
 

efficient operation of the transoort system.
 

Roads
 

In terms of tonnages and passengers moved, road transportation is the most
 

significant mode; there are some 80,000 kms. of tracks and roads, of
 

which 8500 are paved and about 9nnQ are all-weather earth or gravel surface
 

It is estimated that about 50,000 km of the roads are inadequately
roads. 


maintained or not maintained, and 10,000 km are in deteriorated condition,
 

largely due to lack of maintenance. Sahelian governments focus their
 

inadequate financial and skilled manpower resources on new construction
 

and on the waintenance of a small fraction of primary and secondary roads,
 

and make little or no budgetary provision for tertiary road maintenance.
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Railroads
 

A total of 2,800 kms. of principal railroad lines exist. Of the eight
 

countries, Mali, Mauritania, Seneaal, and Upper Volta have railroads;
 

the others do not. Reliance on truck connections wth railways o. other
 

countries is important to Upper Volta, Niger and Chad. There is little
 

scope for additional railway investment in the Sahel because the
 

existing network is adequate to handle normal traffic volumes. However,
 

there is a considerable need to improve the operational and management
 

efficiency of the existiig system.
 

Waterways
 

There are about 2,500 kms. of navigable waterways, with populations and
 

farming activity tending to concentrate near the rivers. River transport
 

is of little consequence and is gradually losing ground to road transport
 

as roads are extended and imoroved. Future develonment olans for
 

waterways do not appear to have a high payoff relative to road and railroad
 

investments, though there may be some potential on the Seneqal river
 

after completion of the Senegal River Basin project.
 

Aviation
 

Aviation is presently the least important mode in terms of passenger and
 

cargo movements, and prospects for aviation orojects are limited.
 

Approximately 21 publicly-owned commercial aircraft 118 airfields are
 

operative in domestic feeder operations. Thouqh the issue of investment
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in aviation ranks low in importance compared to investment in surface
 

transport, further development of domestic air transport may well be
 

the answer to some of the Sahel's needs for transport to remote areas.
 

Ports
 

are the only Sahelian
Mauritania, Cape Verde, Gambia, and Senegal 


The other Sahel countries are
countries with direct access to the sea. 


landlocked and must depend upon the capabilities of foreiqn ports. The
 

capacity of the existinq ports is quite adequate, and the main bottle

necks associated with ports are lack of storage capacity and inadequate
 

connecting land transport services.
 

C. INVESTMENT OPPORTUNITIES FOR AID IN THE SAHEL
 

When the competitive environment of the transport industry and other
 

favorable, past experience in
considerations such as land tenure are 


other countries demonstrates that expenditures on improving feeder and
 

secondary roads relate closely with the objectives set forth in the
 

Review of a number of case studies in Malawi,
Congressional Mandate. 


Costa Rica, the Philippines, Korea, Honduras, and New Guinea on the
 

impact of feeder and secondary road projects show that such roads 
have
 

significantly improved the incomes of small farmers, provided increased
 

access, and increased the number of trips taken by the rural poor 
to
 

educational, health, social, and administrative facilities. In addition,
 

these road improvements facilitated the expansion of government
 

services that were not being provided before the road projects, 
such as
 

visits to the formerly inaccessable rural areas by health and 
other
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social workers, and agricultural extension agents. This emDirical
 

evidence indicates that, contary to concerns otherwise, rural roads
 

projects can, by themselves, have a beneficial development impact
 

Firtherthat is more than sufficient to justify their investment cost. 


more, provided that the organization of the transport industry is
 

competitive and other considerations su:h as land tenure are favorable,
 

the small farmer will oarticipate in these benefits. The empirical
 

evidence therefore indicates that, where constraints in funds, time,
 

and skilled personnel inhibit the planning of rural roads as part of
 

an integrated development package with other complementary services and
 

investment such as agricultural extension and rural electrification,
 

AID has a viable option of planning independent secondary and feeder
 

road projects.
 

However, where it is possible to do so, the integration of road projects
 

into a development package will, in all likelihood, multiply and
 

accelerate the accrual of the potential benefits obtainable from the
 

road project alone. It is therefore recommended that AID focus first
 

on those road improvement projects with planned complementary investment
 

or that are located in areas of ongoing or planned agricultural develop-


It is only after these road projects are exhausted
ment projects. 


that AID should turn to road projects that must be justified on their
 

own merits.
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The impact of primary road imorovement projects (and in the Sahel the
 

primary roads are often earth tracks with very low traffic levels of
 

perhaps 15 vehicles per day) on the welfare of the rural poor is also
 

judged to be hiqh, thouqh there is no empirical evidence supporting
 

this as was the case for the secondary and tertiary roads. But evidence
 

collected by traffic surveys investigating the oriqin, destination,
 

and composition of goods transported on roads indicates that the small
 

farmers rely heavily on primary roads for the transport of their
 

export products and the imoort of their farm inputs such as fertilizers.
 

Since many of these roads in the Sahel are badly deteriorated due to
 

lack of maintenance, the vehicle operating costs can be significantly
 

reduced, in many cases by more than 100%, by rehabilitation or
 

reconstruction. Road imorovement may therefore contribute to increased
 

farm income through higher farm gate prices and lower prices for farm
 

inputs, and the improvement of primary roads therefore meets one of
 

the important objectives of the congressional mandate. In addition,
 

primary roads provide an essential link in the access to the more
 

sophisticated health, social, and administrative services that the rural
 

poor can only obtain in the larger urban centers. Thus, investment in
 

the primary road system in the Sahel will also be in close accordance
 

with the aims of the Congressional Mandate.
 

Though rail also carries a significant amount of farm outputs, inputs,
 

and rural passengers, the scope for investment by AID is probably very
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limited because of the very poor prospects that cost savings would be
 

passed on to the poor in the form of lower tariffs.
 

Waterways in the Sahel are not very important at present, and seem to
 

have little potential for development. In principle, waterways could
 

be quite relevant to the well being of the rural poor. However, in
 

light of their lack of importance in the Sahel, there appears to be
 

little justification for receiving priority in AID's transport infra

structure investment proqram though this situation may change if, for
 

example, the Senegal River Basin project generates a significant
 

demand for water transport.
 

Aviation is also an unimportant mode of transport in the Sahel compared
 

to the
with other modes. And, even though aviation is critical 


development in the Sahel of industries such as tourism, and can promote
 

the imnact on the rural
development in the remote areas of the Sahel, 


poor will be only of an indirect nature. There seems, therefore, to
 

be little scope for AID investment in aviation.
 

There is considerable opportunity for' AID and other donors to invest
 

in the development of ohysical facilities such as upgraded roads.
 

However, such investment prepared in isolation from the effort to
 

improve the operational efficiency of existing facilities and adminis

trative procedures would overlook an important opportunity to reduce
 

the need for capital expenditures or, at least, make it possible to
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postpone investment needs. Operational improvements such as enforce

ment of the axle load limitations on trucks would make existing and
 

future investments more productive. Expenditures on the maintenance
 

of roads or ports, or in a restructuring of the management staffing
 

or procedures for the operation of a railroad, often indicate much
 

new
higher benefit-cost ratios than similar size investments in 


projects. Thus, the identification and analysis of Dhysical infra

structure projects must be undertaken with concurrent analysis of
 

trade-offs for operational improvements. Moreover, the benefits of
 

free competition which makei transport industries more productive and
 

is conducive to the passing on of savings to the small farmers must
 

be promoted by reforming some to the present regulatory practices in
 

several of the Sahelian countries. However, the major constraint
 

inhibiting the achievement of operational efficiency and effective
 

administrative procedures is the serious lack of skilled, trained and
 

experienced manpower at all levels, particularly in the intermediate
 

supervisor sector. Removal of this constraint will require extensive
 

technical assistance and training which may last 5-10 years befure
 

satisfactory results are obtained.
 

D. CURRENT DONOR ACTIVITY IN TRANSPORT INFRASTRUCTURE INVESTMENT
 

A total of 172 transport projects representing investments accounting
 

for about 1.6 billion dollars are currently being undertaken or
 

planned under the auspices of the Club du Sahel. Of this vast sum,
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the predominant part (80%) is for exDenditures on road rehabilitation
 

a'nd the upgrading of earth tracks to all-weather capability. nnly an
 

insignificant amount is being expended on extension of the existinq
 

network. Rehabilitation and improvement of rail lines account for
 

about 10% of the total investment, and with the remaining 10% going for
 

water, airport, and multimodal orojects. In addition, the CILSS
 

Member States have, in the 1974-1977 time period, received more than
 

.5 billion dollars in loans and grants from the socialist countries, of
 

which perhaps 20% was allocated to transport. These monies from the
 

socialist countries were not funneled through the Club du Sahel.
 

Though the emphasis of the donor activity is properly directed toward
 

rehabilitating the existing network rather than its extension (which
 

is not urgent and would increase the already intolerable maintenance
 

burden) there appears to be a considerable lack of coordination with
 

the resulting danger of duplication of effort, and voids in critical
 

areas. The weakness in coordination may stem to a large extent from
 

the very limited, but useful function of the Club du Sahel as a "broker"
 

arranging for multiple donor participation in large projects, and
 

dispensor of information on the status of various bilateral and multi

lateral agreements and which projects need financing. The Club appears
 

to have little authority over the funds expended, and the neighboring
 

countries to the Sahel that perform the vital function of providing
 

the import and export links via their ports are not represented in the
 

Club du Sahel. Further, there is no technical secretariat available
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to provide the technical expertise and to undertake the detailed
 

a'nalyois required to formulate a comDrehensive transport investment
 

program in line with the Sahel's development objectives, and the
 

hoped for operational and regulatory improvements In the transport
 

industry.
 

Though the Club du Sahel is performing an extremely useful function
 

in furthering economic development in the Sahel, there appears to be
 

a need to improve overall efficiency in transportation planning and
 

operation.
 

For greater weltare in the region, efforts might be considered for a
 

technical assistance program for the preparation of a regional transport
 

system study to more closely relate the region's transport policy
 

objectives to the region's development goals and to the needs of other
 

sectors of the economy, such as agriculture.
 



II PBEM IDENIFICATI(ON )
 

A. 	 GENERAL 

1. Study Objectives 

Under a Congressional mandate AID was invested with a multi-year $200 

million program of assistance to the eight Sahel countries. Reflect

ing the "New Directions" legislation, the principal measure of success 

will be the extent to which the program has a d.iiect ipact on the 

welfare of the rural poor majorities of these nations. 

AID 	 requested DOT to assist in developing a sound strategy for assistance 

to Sahel transportation infrastructure in the next decade. The recunmen

dations contained herein are based upon a hme-office survey of availa

ble data, supplemented by Department of Transportation in-house knowledge 

and 	experience. 

Specifically, in determining a strategy for AID investment the follow

ing 	factors were to be addressed: 

1. 	 The sense of the Congress reflected in the "New Directions" Foreign 

Assistance Legislation.
 

2. 	 The role of transport infrastructure in prcrcting the welfare of 

the rural poor element of Sahelian populations. 

3. 	 A determination of the conditions necessary for transport infra

structure investments to reach the rural poor, prcmote employment 

and more equitable incame distribution and reduce risks inherent 

in 	 Sahelian agriculture. 

(1) This chapter benefited greatly from valuable discussions with
 
and information provided by various staff members of the Western
 
Africa Regional Office of the World Bank.
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4. 	 A study of transport modes by type and quality of service (e.g. 

roads; prinary, secondary, and tertiary) and a determination of 

the 	extent to which an inrrovent in a selected mode, alone, or 

combined with other inputs, will benefit the rural poor and pro

mote development consistent with the AID "New Directions" mandate. 

5. 	 In addition, DOT was to provide guidelines to assist USAID 

personnel in the Sahel in project identification and selection. 

2. 	 The Sahelian Status Quo 

Sahel transport problems are reflected in the following prevailing
 

conditions:
 

a. Limited human resource capabilities to undertake and direct
 

change;
 

b. Insufficient capital resources for transport investment and
 

maintenance.
 

c. Deteriorating transport networks with current maintenance inadequate
 

to reverse the trend.
 

d. Inadequate inter-governmental coordination of transportation
 

planning, resulting in high transport costs for imported and
 

exported products and long transit times.
 

e. 	Initial coordination of domestic plans for integrating agri

cultural area and river basin development with road planning and
 

construction requiring increased attention.
 

With these conditions inview,Ehis study prescribes means for maximizing
 

the effectiveness of AID transportation investments in terms of welfare
 

to the rural poor, while implementing actions to improve transport capa

bilities. Our recommendations reflect the understanding that greater
 

social equity rather than national income maximization is the primary
 

objective of AID assistance to the Sahel.
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4, Historical Background of Sahelian Transport 

1. Evolution of Transport. The evolution of transportation in the 

Sahel is eminently associated with regional canwrcial development. 

Until the advent of the colonial ppers, indigenous transport in the 

Sahel was essentially by foot or pack animal. The empires which flour

ished in the area in the 13th to 18th centuries were often founded on 

the control of the rich inland camel trade over the Sahara Desert. The 

slave trade was the first notable exception to this pattern, and fran 

the 16th to the 19th centuries itrade routes slowly began to reorient 

fram the Sahara Desert to ports on the Atlantic Ocean such as Goree, Elimina, 

and lagos. Slave ships embarked thousands of able bodied Sahelians 

in exchange for trade goods such as beads, cloth, alcohol and firearms. 

European colonization of the Sahel in the latter half of the 19th 

century led to fundamental modifications in the direction and character

istics of the transport systen. New commercial, military, and adminis

trative ties i ', fmposed by the Europeans. A colonial in-fluence spread in

•creasingly inland, .,odern foms of transport infrastructure accampanied 
I,
 

it. Mjodun errric' development of the Sahel began with the arrival of 

linking major administrativethe railroads;whic'i penetrated far inland, 

centers to the coast. Colonial administrations encouraged ground-nut 

and cotton prodtction to develop exportable market crops and to provide 

Sahelian markets for European goods. Increased rural development neces

sitated other forms of transport fran the rural areas to major railheads; 

tracks and .udiientary roads were constructed for this purpose. ge 

World 1" II period marked the start of a new economic era for the WIt 
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African colonies, leading to sharply expanded infrastructure develop

ment and increased agricultural exports, recognition of African political 

rights and eventually political independence. Since independence in the 

early 1960's, transport infrastructure has undergone radical changes, 

leading to important modifications in both transport philosophy and 

financing. In general, road infrastructure has evolved into a dominant 

transport mode, complemented by long-haul railroad links to the sea. 

It is not unusual for a Sahelian state to spend up to 20 percent of its 

national budget on transport infrastructure, and major international 

donors are continuously solicited to provide large sms of capital for 

the develc~Xent of the transport sector. Historically, increases in 

the size and complexity of national economic systens require transporta

tion improvements. Same observers maintain that until late in the colonial 

pericO the lack of transport infrastructure and the consequent high cost 

of transport were the principal impediments to economic develop

ment in the Sahel. The Sahelian states now concur in the need for infra

structure developrnt concomitant with other inputs. 

2. AID Assistance in Transport Development. Since the early 1960's AID 

has assisted African countries in transport development. With respect 

to the Sahel, however, in past years assistance was indirect, being 

identified with the improvements of Sahelian access routes to the sea 

which were principally located in neighboring coastal states. Same minor 

assistance, usually in heavy equipment loans, was extended to the Sahelian 

states themselves. 

The most recent severe drought began in 1963 and within four years had in

creased in the Sahel to massive proportions. Consequently, a vast internationz 
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relief effort was mounted by a large number of countries and inter

national organizations, including the U.S., France, Canada, the 

African Development Bank, the World Bank, the United Nations Develop

rent Program, and the Economic Dvelopment Fund of the OImTon Market. 

Participants also include other countries with African ties, such as 

the Netherlands, Germany, Belgium, Japan and the OPEC States. A 

substantial donor relief effort coupled with increased precipitation 

has stagnated.alleviated the problem, but the econny of the area 

Per capital inore has declined to approximately $100 per annun. As 

in Table II B-l, the Sahel is at the bottam of the world econoindicated 

mic scale, both socially and ecorinoically. With present agricultural 

technology, productivity cannot appreciably rise. Traditional methods 

of assistance have not been successful in addressing fundamental eoono

mic and social problems. 

Legislation enacted in FY 76 required the President of the United States 

to develop a strate y for U.S. participation in the multi-national 

underway in the Sahel. The central mechanism fordevelopment now 


the Sahel
coordinated planning and management of development efforts in 

is the Club du Sahel, which comprises all the principal donor countries 

as the Sahel countries themselvesand international agencies as well 

On the donor side, the focus of coordination has been the Development 

Assistance Comittee of the CECD. Together, the donor group and the 

regional country group form the Club du Sahel, whose purpose is to 

help plan and coordinate a cmprehensive effort to bring about 

economic self-sufficiency in the Sahel region, possibly by the year 

2000. As discussed in Chapter III, current planned and ongoing 

investment in the Sahel is significant, and runs to abct $1.6 billion; 

of this, $652 million is ongoing. 



TABLE I! P-I 
SAHEL 

SELECTED SOCIAL AND ECONOMIC INDICATORS 

REFERENCE COUNTRIES 

CAPE TIlE UPPER UNITED 
VERDE CHAD GAHBIA MALI MAURITANIA NTGER SENEGAL VOLTA NIGERIA GUINEA VENEZUELA HAITI STATES 

Population, 1id-1976 (Millionas) 0.2FA 4.1 0.528 5.8 1.4 4.7 5.1 6.2 77.1 5.7 12.4 4.7 215.1 

CXP Per Capita, 1976 (US $) 260" 120" 180a 100 340 160 390 110 380 150 2,570 200 7,890 

CP Per Capita Average 

Annual Crowth Rate, 1960-76 Ct) 4.0 b -1.1 7 .3b 0.9 3.7 -1.1 -0.7 0.8 3.5 0.4 2.6 0.1 2.3 

Population Average Annual Crowth 

Rate, 1970-75 (Z) 1.7 2.1 2.4 2.5 2.7 2.7 2.7 2.3 2.5 2.8 3.1 1.6 0.8 

Life Expectency at Birth, 1975 n.a. 39 n.a. 38 39 39 40 38 41 41 65 50 71 

Population per Plhyician. 1974 n.a. 44,370 n.s. 33,000 17,770 41,060 15,360 59,570 25,440 22,380 8 0 b,510 610 

Population per Nursinq Person n.a. 6,9q0 n.a. 2,480 3,790 a,84n 1,92n 4,520 F,239 4,23n 1,280 6,920 160 

Adult Literacy Rate, 1974 (5) n.a. 15 n.a. 10 10 n.a. 10 n.s. n.a. n.a. 82 20 99 

Numbers Enrolled in 
Primary School as percentage 

of Age Group: (1975): 

Total: n.a. 37 n.a. 22 17 17 q1 14 49 28 96 50 104 

Female: n.a: 20 n.a. 16 9 12 42 11 39 IR q6 44 n.a. 

Numbers Enrolled n 

Secondary School as Percentage 
of Aqe Group (1975) n.a. 2 n.a. 3 3 2 11 2 10 14 43 4 91 

Numbers Enrolled in Higher Education 
as lercentage of Population Aqed 20-24 n.e. (.) n.a. 1 n.a. (.) (.) 19 n.a. 54 

HIOTES: a. 1975 
b. 1970-75 

(.) Leqs than half the Unit Shnwn. 
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3. Present Organization for Developpent in the Sahel 

i. The CILSS
 

As a res-it of the recent drought which brought the Sahel 

States to the brink of disaster, a regional organization 

established. The "Omziteheadquartered in Upper Volta was 

le Sahel"Interetats de Lutte Contre la Scheresse dans 

on Drought Control in the(CuSS), or "Interstate Qummittee 

Sahel", representing the eight states- / has rapidly matured 

into an organization which is deloping long-te m develop

rent plans for the area. 

ii. 	 The Donors 

The donor community through the auspices of the Club du Sahel 

has reached a consensus that the long-term development problans 

drought can be resolved. There
of the Sahel as revealed by -,.!s 

is also agreement that resolution of these problems will require 

careful planning of mostly integrated programs and massive amounts 

of external aid. 

The major donors have repeatedly stressed that soon they all will 

be able to program Approved projects within the framewrk of an 

not existed before.overall integrated plan which has 

iii. 	 The Club de Sahel 

formed in 1976 with the objective of 
a) The Club du Sahel was 

eoono
achieving regional food self-sufficiency and sustained 

A principal thrust of the Club's 
mic growth by the Year 2000. 

aimed at reinforcing this
food self-sufficiency strategy is 

survival capacity through development of technology packages 

for improving traditional rain-fed 	agriculture. 
Chad# 	Gambia, Mali, Mauritania, Niger,YTe Sahel states:Cape Verde, 


Senegal, and Upper Volta.
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b) The Club Proposes to: 

1). Serve as the form to oordinate and design an international 

development program for the Sahel 

2) Develop an efficient "critical mass " inestment and 

program approach 

3) Implemnt integrated regional planning 

4) Control the management of the entire program 

C) The Club du Sahel Institute was created in 1977 to: 

1) Coordinate ongoing research, including transportation research 

2) Train researchers and specialized technicians 

3) Prote and systematize demographic research priorities. 

7he Club development program is unique in that participants recognize that 

achieving significant development in the Sahel is a long-term process 

requiring the close coordination of development efforts. 
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C. CURRENT CONDITION OF TRANSPORT SECIOR 

1. 	 General 

The lack of adequate transport infrastructure is a major 

inpediment to further economic development of the Sahel. This 

is a consequence of the vast area of the region (7/10 the size
 

of the continental U.S.); its underpopulation (equal only to
 

that of New York and Pennsylvania combined); and its present 

low level of economic activity, which does not support extensive 

new trarport infrastructure investments. Upgrading and 

maintenance of existing systems is a principal need. 

Roads 

In terms of tonnages and passengers moved, road transportation 

is the most significant mode; there are sime 80,000 kms. of 

tracks and roads, largely in deteriorated condition mostly due 

to lack of maintenance. Sahelian governments focus their inade

quate financial and skilled manpowr resources on the main

tenance of a small fraction of primary and secondary roads, and 

make little or no budgetary provision for tertiary road maintenance. 

Railroads 

A total of 2,800 kms. of principal railroad line exist. Of the 

eight countries, Mali, Mauritania, Senegal, and Upper Volta have 

railroads; the others do not. Reliance on truck connections with 

railways of other countries is important to Upper Volta, Niger 

and Chad. There is little scope for additional railway investment 

in the Sahel because the existing network is adequate to handle 

normal traffic volumes. Hoever, there is a considerable need 

to imrprove the operational and management efficiency of the 

existing system. 
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Waterways 

There are about 2,500 kms. of navigable waterways, and 

populations and farming activity tend to concentrate near the 

rivers. River transport is of little consequence and is 

gradually losing ground to road transport as roads are extended 

and improved. Future development plans for waterways do not 

appear to have a high payoff relative to road and railroad 

investments, though there may be some potential on the Senegal 

river after completion of the Senegal River Basin project. 

Aviation 

Aviation is presently the least important mode in terms of 

passenger and cargo movements, and prospects for aviation pro(1) 
jects are limited. Approximately 21 cxmmercial aircraft and 

118 airfields are operative in domestic feeder operations. 

Though the issue of investment in aviation ranks low in im

portance compared to investment in surface transport, further 

development of dmestic air transport may well be the answer 

to some of the Sahel's needs for transport to remote areas. 

Ports
 

Mauritania, Cape Verde, Gambia,and Senegal are the only Sahelian 

countries with direct access to the sea. The other Sahel 

countries are landlocked and must depend upon the capabilities 

of foreign ports. The capacity of the existing ports is quite 

adequate, and the main bottlenecks associated with ports are 

lack of storage capacity and inadequate connecting land trans

port services. 

(1) Publicly owned aircraft.
 



2. 	 overviews of tie 2ransport Sector - ty Country 

a) Cape Verde 

Of this group of islands, sacie 400 km off the coast of 

biauritania, the islands of Sao Antao and Santiago are the most 

significant and possess 50 percent of the nearly 800 km of roads. 

The 300 Jn of paved roads are cobbled. most movement is on 

foot or by animal. Ships call at the islands and boats 

provide intercoastal service. 

b) 	Chad 

Chad, a vast impoverished landlocked country, depends upon 

cotton and livestock production concentrated in the Chari 

River Basin in the south; the remaining 90%of the country 

consists of desert and Sahelian grasslands. Trade depends 

on long external routes using several modes. Internal trans

port is generally inadequate due to poor, insufficiently 

transport reflectmaintained roads, and to variations of water 

ing the seasonal rise ar fall of the rivers. The highway 

system consists of about 7,300 km. of classified roads (about 

250 km. paved), and about 24,000 Win. of unclassified tracks. 

Water transport is concentrated on the Chari River between 

Lake Chad, the capital city of N'Djamena, and Sarh; this mode 

for only about 5 percent of total transport. Regularaccounts 

air 	service is provided to the international airport at N'Djamena,
 

and 	a local airline conpany operates scheduled services between 

the four principal towns. There is no railway. Chad, relying 

on the following four major transport routes to the sea, pursues 
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a policy of not depending on any single route: 

(i) The Trans-Equatorial rail, river and road system from 

Pointe Noire (Lbngo) through Bangui (C.A.E.) to southern 09d; 

(ii) The Trans-Cameroon route fram Douala to N'Gaoundere by
 

rail, connecting with a road system to N'Djamena via Moundou 

and Bongor; and 

(iii) Two Nigerian routes; the main one from Port Harcourt by 

rail to Maiduguri and then by road to N'Djamena; the secondary 

one over the seasonally navigable Benoue River through rnrtern 

Cameroon by road to the cotton areas of southern Chad. 

Before the drought, total annual Chad traffic on these routes was 210,000 
4r, 

imports and 65,000 1-ff exports. The Trans-Equatorialof which 145,000 MT were 

route carried about 47 percent of the total, the Nigerian routes about
 

37 percent, and the Trans-Cameroon 16 percent; this distribution can be
 

when improvements to the Nigerian
expected to change by early 1979, 


They will then each carry about 40 percent
routes should be completed. 


the least
of total Chad traffic. For N'Djamena and the north of Chad, 


through Port Harcourt; this is 30 percent less
expensive route is 


through Douala and N'Gaoundere
expensive than the next cheapest route, 


by rail and road, provided thre is no bottleneck on the Nigerian side
 

in Port Harcourt or on the railway. 



11-13
 

During the 1966-70 Development Period, transport infrastructure absorbed 

almost or-e-qarter of public investment, with over 90 percent allocated 

,to road development, particularly in the south. Unfortunately, altheugh 

the reliability of service during the rainy season has improved as a 

result of these expenditures, road transport costs have not been reduced 

significantly. The high costs of such transport appeaisto be due largely 

to the monopolistic structure of the industry in favor of the Cooperative 

of Chadian Transporte. (Cm), and also to an inadequate pricing structure 

and freight allocation policy. Air transport handles almost exclusively 

meat exports and high value imports; as far as domestic services are 

concerned, this mode offers potential for the Chadian economyr, but the 

four secondary airports have generally deteriorated. Since large invest

ments in land transport are not justified in same regions (mostly north 

and east of the Chari River), primarily because of low traffic levels, air 

service provides a reasonable alternative to ensure the flow of gcods and 

services to these areas. The development prospects for river transport 

are limited. 

c) 	 The Gambia 

The only seaport of the Gambia, Banjul, a small port with 3 deep water 

wharves, has adequate capacity to handle the country's import and 

export trade. The port is not well connected by ground transportation 

with the other Sahelian countries and is therefore not used as a transit 

port by these countries. The Gambia River is nagivable for about 300 

kms., almost up to Georgetown, by smaller ocean going ships, and would 

seen to be a major transportation asset to the country. However, the 

the 	major omodity for river transportseasonality of groundnut traffic, 



and the imbalance of transport demand up and down river (the up-river
 

vessels usually return empty) has resulted in high unit costs for river
 

,transport. These high costs, combined with poor management of the river 

transport industry by the Goverrment and private operators, has resulted 

in substantial loss of traffic to the road transport industry. In addi

tion, the river is not integrated with the general communications network. 

Instead of being an effective link in the transport system, the river has 

becuoe a hindrance to road transport and effectively cuts the North Bank 

fron the South Bank due to the absence of briges, the inadequacy of river 

wharves, and the absence of all-weather connecting roads with the river 

ports.
 

Preferences for transportation have shifted gradually from river transport 

to road. Road building, mainly financed by international lending agencies, 

has been going at a fast pace since 1970, and the country by 1975 had 320 

kms. of bituminous roads and 580 kms. of all-weather gravel roads. 

in the 10-ton GVW range, which areCamercial vehicles are largely trucks 


usually old and frequently overloaded. There is no rail network in The
 

Gambia.
 

The one airport in The Gambia, Yundum Airport, was built to avoid depen

has turned out to be a major asset in the developmentdence on Dakar. It 


of tourism, but can handle only medium-sized jets. Consequently, it
 

is not being expanded.
 

d) Mali 

Extensive areas of the north of landlocked Mali are desert; most of 

concenthe population lives in the southwest where economic activity is 


Because of low population density,

trated, and along the Niger River. 
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distances are long between towns and traffic volumes are light. The main 

connections to the Atlantic for overseas trade are provided through Senegal 

and the Ivory Coast; the land distances through either country are about 

Ithe same (1,200 kms), but transport costs per ton-an are about one-third 

higher through Abidjan than through Dakar because of additional ocean 

freight charges. Alternative routes through Conakry (Guinea), Buchanan 

(Liberia), and San Pedro (Ivory Coast) show promise of being less expen

sive than through Abidjan, but none Ot tnese lias been used so far. 

The fairly extensive transport consists of: 

(i) A 14,000 km road system, of which about 1,700 kmns. 

are paved, 1,700 kms. are all-weather roads; and the 

earthremainder are a scattered network of secondary 

roads and tracks; 

(ii) 	 A 640-an railway which links Bamako via the Senegal 

Railway with the Port of Dakar; 

(iii) 	About 1,650 kns. of inland waterways which are navigable
 

about 7 months of the year, and which, because of the 

rapids and rock outcroppings beyond Gao, are not navi

to the river nouth in Nigeria; and,gable 	all the way 

(iv) 	 An international airport at Bamiako, and about a dozen 

airfields for damestic ccnmrcial services., 

The main traffic flow to and fram Mali has traditionally been through the 

however, part ofPort of Dakar, via the railway to Bamako. Since 1960, 


Mali traffic uses Abidjan, and the Government is interested in keeping
 



11-16
 

both routes open. In normal years, traffic through Dakar totals about. 

100,000 MT, about equally divided between exports of cotton, groundnuts 

and oilcakes and imports of general cargo. Traffic through Abidjan is 

about 60,600 MT/year, also half imports and half exports. Mali operates 

bonded areas in the ports of Dakar and Kaolack in Senegal, and has 

reserved sheds and stacking yards in Abidjan port. A further 4,000 tons 

of freight annually are transported via the desert route through Algeria, 

and a similar amount is carried through Lce (Togo). All the above tonnages 

increased considerable during the recent drought period, when Mali received 

about 300 MT of grair (160,000 MT through Dakar 100,000 MT through Abidjan, 

and the remainder by the other routes). 

Mali exports cattle, oxen and sheep to n-ighboring countries; in normal 

years, about 200,000 head move annually by train, truck, or by walkinj. The 

main external traffic flows are to the Ivory Coast (70% of exports), Ghana 

(10%), Liberia (7%), and Algeria (6%), and are all north-south; domestic 

flows are mainly on the Kayes-Bamako-Segou-Mopti axis. Other local move

ments of grain and petroleum products are by water to the northeast region, 

which has no roads. 

The Goverment has full control over the major transport companies: Mali 

Railways; a trucking company which carries about 20% of the total 

road freight; a navigation company handlinq about 70% of waterway traffic; 

and air Mali, the damestic air carrier. The key elements of transport 

regulation are: (i) centralization of transport demand for iport, export 

and all domestic road haulage through Government-administered freight 

offices; and (ii) control of all freight rates. 
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e) 	 Mauritania 

The transport system of Mauritania was originally designed to connect 

Mauritanian population centers with the iTport/export gate, the port of 

Dakar in Senegal. Most towns located in the flood plain of the Senegal 

River were served either by river transport or by the Senegal-Mali Rail

way which passes close to the Mauritanian frontier. The limited demand 

for onward transport from smaller Mauritanian river ports to more inacces

sible areas was serve by road transport and by camel caravans. Particu

larly, a main road running north from Fosso, the principal Senegal river 

port, offered access to the sparsely settled sei-desert areas hundreds 

of kilometers away. 

When the new lighterage port at Nouakch tt was completed in 1966, 

traffic movements were diverted from the Datkr-oriented pattern, and 

the Rossothere was a considerable reduction in the northward flow over 

Nouakchott road as imports started to move through Nouakchott rather than 

Darka. However, traffic movements through the more populated south and 

southeast remain largely unaffected by this change, because goods destined 

for these areas have in either case to pass through Rosso, and to utilize 

(or both) tc their ultimate destination.Vie 	traditional river or road system 

'ihis is why the costs of transportation - for example to Kaedi in south

central Mauritania - are presently equivalent whether Naakchott or Dakar 

is used as the entry point. Although Mauritania is a costal country, it plays 

no role in providing access to the Sahel; most traffic flows are north

south, parallel to the ooast. An east-west primary route, a 2-lane asphalt 

has been ccrrpleted fran Nouakchott eastward to Kiffa, withconcrete highway, 


plans for further extension of improvements to Nema.
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The road systen totals about 7,000 kn. of which about 3,100 km are 

national routes ranging from paved surfaces to dry weather earth and the 

are dirt tracks. Most of the roads are in poor condition.remainder 

Thire is one Gvernment-owned 

and operated railway which covers the 670 km between the iron ore deposit
 

site near Bir-Moghrein and the export outlet at Nouadhibou port, and
 

carries almost exclusively iron ore, with some imported general cargo.
 

The organized waterway services on the seasonally navigable Senegal River
 

*consist of only a few powered craft and barges; manual loading and un

loading facilities for these vessels are provided at several small pri

mitive ports. The air service network is relatively well-developed, with
 

12 airports capable of handling four-engined aircraft, ahd 10 other fields;
 

domestic air services play an important role by compensating for the lack
 

of adequate surface communication to remote or seasonally isolated areas.
 

Transport development policy has so fir been directed largely to the
 

maintenance and progressive improvement of existing roads. The Government
 

is now engaged inre-alignment and paving of the primary road section
 

Kiffa-Nema; the benefits of this project will be in the long term since
 

traffic levels on the east-west axis are generally low, and the road
 

bypasses important agricultural regions. The Government has plans for
 

donor--assisted construction of improved port facilities for ocean 

vessels at Nouakcl tt to further lessen the country's dependence on the 

port of Dakar. However, while the existing wharf at Nouakchott has an 

annual capacity of 250,000 MT, in 1973 it handled only 150,000 MT of 

dry cargo traffic. Mauritanian cargo shipped through Dakar totalled 

only some 10,000 MT in1973.
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f) Niger
 

Niger, one of the largest landlocked countries in Africa,
 

is in one of the most precarious situatiomq in terms of resources.
 

Moreover, its economy is burdened with high transport costs and long tran

sit times, both problems a result of the great distances within the country
 

and to ocean ports.
 

There are four main outlets to the sea:
 

(i) the Benin route (about 1,050 km from Niamey to Cotonou) which
 

connects Gaya by road to Parakou, and by rail to Cotonou; this
 

is the cheapest route; transport crsts are 20% to 500' less than
 

on the other routcs;
 

(ii)the Ivory Coast route (about 1,650 km) which connects Niamey by
 

road to Ouagadougcu, and by rail to Abidjan; costs are only 20%
 

more than on the Benin route due to cheap rail transport;
 

(iii) 	the Nigerian route (about 850 km) which connects the central
 

to Port Harcourt or
eastern regions by road to Kano, and by rail 


Apapa port (201' more expensive);
 

(iv)the Algerian route through the Sahara desert (3k times more ex

pensive than the Nigerian route).
 

About 80% of groundnut exports (120,000 MT) are routed to Kano, and
 

from there via the Nigerian Railway to Lagos; 50,000 MT of import products
 

Most of the remaining external traffic
 are also carr:?d on this route. 

Tsenin - under regulation by the Organisation Commune Dahomeygoes through 


Niger (0CDN) formed by the two countries in 1959. OCDN operates the Para

kou-Cotonou railway, and has the exclusive right to charter road transport
 

for evacuation of the portion of the groundnut production routed thrrugh
 



II-2'
 

The Abidjan route carries 15.000 MT of imports and exports.(inclu
Benin, 

ding meat and vegetables to the Abidjan urban area), and the Algerian route
 

about 6,000 MT. Traffic flows have become distored over recent years
 

by the effects of the drought and inadequate management 6f the Nigerian
 

route. Efforts to establish commercial navigation on the Niger River
 

have failed so far, and much of the traffic during the drought period
 

has therefore been carried through Cotonou.
 

Niger's internal transport system consists of about 18,400 km of
 

roads of generally low design standards. About 1,700 km of the network
 

are paved, mainly on the so-called "Route de l'Unite" which runs west

east and forms part of the Trans-Sahelian highway. Transport requirements
 

in the sparsely populated north of the country are limited, and the
 

volume of freight carried has been too low historically to justify the cost
 

of modern roads. Recent mining dnd mineral related developments in the
 

Air and Agadez region may warrant a new look at transport problems of
 

this area. Niger has one international airport at Niamey and four major 

domestic airports. There are numerous smaller public airports and private 

airstrips accessible only by small passenger planes. 

g) Senegal
 

Senegal's population is concentrated in the west where economic acti

vity is centered, and a considerably larger proportion live in urban areas
 

(30%) than is the case in the other Sahelian countries (5-10%). This
 

affects traffic patterns in that distances are shorter, especially to the
 

Atlantic port of Dakar, and there are greater flows of food supplies from
 

rural to urban areas. The transport system is fairly well-developed.
 

Most of the 13,200 km of roads and 1,032 km of railway lines are oriented
 

towards Dakar, which is the only protected commercial deep-water port
 

among the Sahelian countries, and which also provides primary external
 

trade access for landlocked Mali.
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About 2,500 km of the road network is paved, and 426 7n are all

weather gravel and earth roads. Road transport is provided by private 

firms operating in cnpetition. The railway systen, ecrprised of about 

660 km of Main trunk line between Dakar and Mali, carries almost 40% 

of that country's exports and over 60% of its inports; this traffic 

generates about half the system's gross revenues. There are also 370 km 

of branch lines. Apart from the Mali traffic, railway freight includes 

Senegalese phosphates and groundnuts, and accounts for about 65% of total 

goods carried. Passenger traffic has declined recently with expansion of 

the road network and the vehicle fleet. 

The Senegal and Gambia Rivers have been little used for transport. 

Coastal shipping is developed betweeni Kaolack on the Salom and Ziguinchor 

on the Casamance and Dallar Rivers; because of road %rpetition, however, 

this mode is not expected to increase its presently low share of traffic. 

There is a major international airport at Dakar, and a national airline 

provides service to about 12 outlying centers. 

The development of transport infrastructure absorbed about one-quarter 

of public investment between 1968 and 1977; in the latter year, foreign aid 

accounted for almost 60% of public investment. Transport investments 

supported by foreign aid have included, inter alia, highway projects 

emphasizing maintenance and feeder road construction; railway projects 

involving the purchase of new equipment and rehabilitation of existing itens; 

and an extension of port facilities at Dakar. 

h) 	 Upper Volta
 

Upper Volta has suffered a heavy trade deficit because of stagnating
 

overall exports and Increasing imports. During the last few years, the
 

growth of cotton exports helped diversify the country's export structure
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traditionally dominated by livestock sales; concurrently, however, live

stock exports declined significantly because of adverse weather and health 

'conditipns, as well as lack of investment and operating funds. 

Transport within the country is primarily by road. The system con

sists of almost 5,000 km of classified roads, and about 11,000 km of
 

tracks. The network of primary roads (4,450 km, of which about 900 km
 

are paved) radiates from the capital, Ouagadougou, and from the main com

merical center, Bobo Dioulasso. Maintenance is carried out only on the
 

primary network; the other roads have therefore deteriorated over the
 

past decade to little more than tracks, and are passable by heavy
 

trucks and four-wheel drive vehicles only during the dry season. Road 

transport service is provided by private transporters; the market is free 

but international traffic is distributed by international agreenent on a 

percentaqe basis between doiestic and foreign carriers. 

The most important international transport route is the railway
 

linking Ouagadougou with the seaport of Abidjan, a distance of about 1,145
 

km. The railway is a semi-autonomous agency jointly owned and operated
 

by the Governments of Upper Volta and the Ivory Coast. Almost 3 million
 

passengers and 1 million tons of goods are carried annually, with Upper
 

Volta accounting for over half of the total passenger-km and ton-km. Purely
 

internal traffic utilizing the 518 km of track within Upper Volta is pre

sently low (60,000 tons in 1973), but increasing rapidly.
 

Both Ouagadougou and Bobo Dioulasso have international airports.
 

Internal air transport is negligible; a small domestic airline was created
 

in 1967 by the Government and private interests, but its operations are
 

not yet profitable, due mainly to inadequate demand.
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The Government has been giving priority in 
transport investments to
 

the improvement of international road links 
with Mall, Ghana and Togo.
 

The roads between Bobo Dioulasso and the Mali 
border, and between Ouagadougou
 

and the Ghana border have recently been paved, and work on the Ouaga-


The Government's decision to upgrade
dougou-Togo border road is underway. 


road links with Ghana and Togo has been based 
mainly on a desire
 

for alternative outlets to the sea, and to 
reduce the country's depen

now the
 
dence on the railway connection to Abidjan, 

although this is 


most economic route to the sea for the economically 
active western and
 

central areas of the country; routes through 
Tema and Lome are second best
 

The Government is also engaged in construction of a road
 
alternatives. 


betvween Bobo Dioulasso and Ouagadougou, 
and of the international trunk
 

part of the Trans-Sahelian Highway.
a
roac to Niamey in Niger 


3. Physical Plant
 

a) Roads and Vehicles
 

sea
 
The network of roads within the Sahel and 

its access routes to the 


roads were maintained to design stan
would be reasonably adequate if all 


Limited resources and misplaced emphasis 
on construction in lieu
 

dards. 


A lack of management and technical
 
of mpintenance increase the burden. 


- has contributed to the
 
ability - a constraint in almost every sector 


acute road maintenance problem.
 

A recent diagnostic study prepared by 
consultants- for the Club du
 

Sahel noted that a large proportion 
of the 80,000 km of secondary and
 

feeder roads in the Sahel are improved 
tracks, a majority of which are
 

in poor condition.
 

1/ Louis Berger Inter-

Road Maintenance Diagnostic Study for 

the Sahel. 


national, Inc. tI9ii).
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Tables UI C-I to II C-9, obtained from that report, contain the
 

most recent information available on the composition and nyninal design
 

features of.the road network. Data on the size and composition of the
 

vehicle Fleets are also included. Table II C-1 surmmarizes the area,
 

population and vehicle fleet for each country and relates these to the
 

total and the maintained kms of road network in each country. Indexes
 

are calculated for each country of road kns (total and maintained) per
 

1000 population and per 1000 square kms of habitable land area. These
 

indexes are compared with those for all of West Africa, East and Southern
 

Africa, and the United States. The Sahel countries and the Sahel region
 

are seen to lag far behind the United States, and significantly behind the
 

rest of Africa. For example, whereas the USA has about 25 kms of main

tained road per 1000 inhabitants, the Sahel has only 1.1.
 



k. 1hD-1: :AREA, PO)PULATION, ROAD NETWOPK, VFICI.E FLEET AN VARIiS 1tir)Exrs FnR TIl" SAII[L Ann OTl1fr Ar"T Al cIUNTRIES 

Area 
k 

(1000'S) 

Population
tO00's) ' 

MaintAined 
letwork 
k) 

Road Total Road 
Network 
-k-

Vehicle Flert 
(Public A 
Private) 

Per 1000 |rhabitants 
Kms. of Roads 

(maInt&Thn-e(t o-tal) 
Nmr of 
Vph-ic-T--

Per 100 Sq, 
" t 

(nminmitwvt) 

Km(11abitable 
. lk-h1vrc

(total) Y%(AliLdw 

Cape Verde 4 290 758 758 6.800 2.6 2.6 23 190.0 190.0 1,7o.0 

Chad 1,284 4,035 3,343 31,272 16,046 . 7.t A J,.i 48.7 25.0 

Gmbia 10 519 832 2,960 4,280 i.6 5.7 8.2 83.2 296.O 428.0 

Iaioda 

Nige 

sams"l 

y V'Molta 

vait Africa 

lei1,204 

1,086 

1,189 

197 

282 

9,109 

5,697 

1,322 

4,592 

5,000 

6,032 

146,499 

4,972 

2,529 

3,772 

9.121 

3,654 

199,254 

14,045 

7,09U 

18,377 

13,25U 

16,462 

415,269 

19,001 

11,483 

13,951 

73,143 

7,497 

1,057,726 

.9 

1.9 

.8 

1.8 

.. 

IA 

2.5 

5.4 

4.0 

2.7 

2.7 

2.8 

1.3 

8.7 

3.0 

15 

1.2 

7.2 

R.3 

11.7 

9.5 

46.3 

13.0 

21.9 

21.1 

32.7 

46.4 

67.4 

58.4 

45.6 

31.6 

52.9 

35.2 

371.3 

26.6 

116.1 

rft & Soten21 
Africa 

Sa,,L 
13,819 
5,256 

169,490 
7,497 

429,500 
(28,981 

800,300 
104,ZI4 

3,878,300 
152,201 

2.5 
1.1 

4.7 
3.8 

22.7 

5.5 

31.1 

12.3 

57.9 

44.3 

280.7 

64.9 

Wied States 0,07 203,235 5,134,456 5,134,456 138,549,2611 .1 21.3 681.7 566.9 566.9 15,297.5 

711 	 The *total habitable lad aream taken as 1/5 the total lard area 
of Mauritanial 1/3 the total land area of Niger; 1/2 the total lard 
Area of Mali and Chad. 7he utilization of a fraction of total 

land area attempt to gate the pLejudicial eEct of large 
stretches of desert on the density coeffiient. 
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Table II C-2 

Cape Verde Road Network: 1977;(kfI 
Vehicle Fleet: 1975 (units) 

Ordinary Total 

Class Paved Cobbled Earth Tracks by Class 

Primary . ....--

-- 313313 --Secondary --


445
162 283
.Feeder --

Tntal 
162 283 75?

by Type 313 

Half of the roads are on two of the islands:
 

25% on the island of Sao Antao and 25% on the island of Sao 
Tiago.
 

Cape Verde has .19 km of road/sq. km. and 75.0
 

people/sq. kin. Most movement is on foct or by
 

animal.
 

1975 Cape Verde - Vehicle Fleet
 

2,69o
Cars 

Motorcycles 1.530
 

775
Lorries & Buses 

4,004
 



Table .- II. C-3 

Chad - Road Network i977(kn) 
Vehicle Fleet 1973 (units) 

'ateriteMproved UnimprovedPaved Laterite Ordinary 

earth tracks earth tracks Total
 

IaEm roads roads 

roads roads
 

541 5351 7269

National and District 253 671 37U 79 

roads
 

321 79 488 1512 3343

253 671
maintained (1) 


86 100 90 29 

S of total 100 100 16
 

Traffic
 

Vehicles /day
 

259 4406 4855
 - 190 
10 


1128
- 150 735 
- 190 53
10-30 


79 132 210 1286

253 481 131
30-60 


(l)MAintained at least twice in the last six years.
 

There isan additional non-classified network consistinq of 24,000 kilometers of non-maintained
 
tracks. Chad has .024 In of road/sq. bn (Including the 24.noo In) & 3.1 people/sq. k.
 

1973 Chad Vehicle Fleet 

Cars 5,770 
Come"Cial Vehicles 6,284 

T2,.054
 



11-28
 

Table II C-4
 

GABIA: 	Road Network: 1977; (k7) 
Vehicle Fleet: 1973 (units) 

Earth Earth OaLs 
Class 	 Paved Grv.l 1osa "d road by class
 

1 	 veathe, _"a-lreather dryroad road 

-- 174 876rrimary roads 277 425 


--	 130
Secondary roads 27 103 


-- 1,696 258 2,954Feeder roads --


L32. 2,960
528 1,696
Total by type 30L 


,.V .D. respon

-- 832ibilfy 	 304 528 


*'aintainedby
 832304 5.W.D.528 


%,,f total netvork 10 18 57 15 100
 

Gambia has .26 km. of roads/sq. km. and 48.6 people/sq. km.
 

1973 Vehicle Fleet: 5,831; no breakdown
 



---

Classification 


National roads 


Regional roads 


Local roads 


Non-classified tracks 


Totals by type 


Government responsibility 


Maintained 

%of total network 


Average daily traffic (VehM.i)
 
<.10 


10-30 

30-60 


.60-100 

100-200 

200-30 

>300 


MALI: 


Paved 

road 


1501 


97 


9 


56 


1663 


1607 


1135 

63% 


51 

89 


162 

284 

582 

367 

128 


Table II C-5
 
Road Network: 1977;(K.)
 
Vehicle Fleet: 1974 (units)
 

Ordinary Improved 

earth road 
 track 


1161 
 1076 


543 
 936 


-
 10 


1049 


1704 
 3101 


1704 
 2052 


1413 
 1146 

83 % 
 37% 


134 
 1933 

873 
 1068 

437 
 30 

138 
 63 

122 
 7
 

"
 

Seasonal Total by
 
track 
 class
 

1894 
 5632
 

4019 
 5595
 

1664 
 1713
 

- 1105
 

7577 
 14045
 

7577 
 12940
 

1278 
 4972
 
17% 
 35
 

6176
 
1325
 
76
 
-


Mali has .01 In.of road/sq. km and 4.2 peoplelsq. In. 

1974 Vehicle Fleet: 16,3N.,- no breakdown Of figures
 



Table II C--3 
1V30
MAURITANIA: Road Network: 1977j Yn. 


Vehicle Fleet: 19)7 (units) 

Road type 

C2AssificatiW Paved Inproved 
earth 

Ordinary 
earth 

Iproved 
track 

Existing 
track 

TOtal by 
Class 

Natimnal roads 465 433 1.821 945 1.041 4.705 

Regional roads 150 - 120 - 1.460 1.730 

Se~ndary roads - - 125 140 390 655 

Totals by type 615 433 2.066 1.085 2.891 7.090 

Govt. resp. 465 1.341 3.279 5.085 

Maintained 465 994 1.070 2.529 

%total network 9 6 29 15 41 100 

9% 35% 56% 

%of
Average Daily 

Traffic(VPD) .neb'ork 

120 1314 805 2.265 63
Z 10 A 
10-30 B 382 210 512 15 
30-60 C 313 155 70 0 
60-100 D 150 213 14 7 
2D-O0 EE 
Z0-400 F 459 7 

> 400 G 6 

Mauritania has .007 kIn. of road/sq. In.and 1.0 people/sq. kIm.
 

1973 Vehicle Fleet
 

5,654
Cars 

5.590
Vans & Trucks 
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Table II C-7 

NIGER: Road Network: 1977;(K.) 
Vehicle Fleet: 1973 (units) 

Class 
Paved 
roads 

improved 
earth 
roads 

Ordinary 
earth 
roads 

TrackE Total 

National roads 
Non classified 

Total 
1739 

22 
1o6 

2091 
49 

1140 

438 
383 

2655 
11000 

6923 
11454 
1637 

Gov. resp. 1761 2140 438 2655 6994 

Maintained 
network 

(%) 
1673 
(95) 

1712 
(80) 

263 
(60) 

124 
(5) 

3772 
(54) 

Average vehiclei 

per day (VPD) 

< 10 428 115 8 1989 2540 

10 - 30 - 340 65 289 694 

30 - 60 120 773 219 299 1411 

60 - 100 108 .218 35 6 367 

100 - 200 310 694 i11 72 1187 

200 - 400 

> 400 

724 

71 

724 

71 

Niger has .015 kms. of road/sq. km and 3.3 people/sq. In.
 

1973 Vehicle Fleet
 

Cars and Vans 13,138 Trailers 476
 
Buses and Coaches 249 Tractors (non-Agri.) 652
 
Goods Vehicles 2,241 Motorcycles & Scooters 766
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Table II C-8
 

1977;(Km.)SENEGAL: Road Network: 
1976 (units)Vehicle Fleet: 

0rd2.11" 1 Or i n-

Paved 1 provedarh Q&,l
Cassification 

3580

2001 426 1153 0 0 


Nat~ical roads 
0 930


370 0 450 110 

rBegimnal roads 

0 5210
3420 1625
165 0
Deparvtntal roaxs 

3530
 - 2240 1290 

-Inventc.-6 roads 

2536 26 L51 23 13975 1290 13250
 

Average daily traffic 

B475T185 1290 

1-

- 2260
 
10- 30 


- 420
.420 4 

30 - 60 

560
5140
20 
60- 100 


. 861
305
130 426

100 - 200 

1656
- 28B1368
200 - 400 
" 1oB >400 

1290 13250
8998
2536 426 


Senegal has .07 km. of road/sq. km and 25.5 people/sq. 
km.
 

1976 Vehicle Fleet
 

49,257Cars 
22,071
Goods Vehicles 

4,329
Buses & Coaches 




- -
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Table II C-9 


Upper YOUt poa~d Network;, 1977 kn 
.. .Vehicle Flee~t:1975 (units) 

• 

Classification an type of 

,oad 


Total ner'.: O=) 

Net,York 	under rinistry 

, 

%of classified net-


work maintained
 

Traffic
 
Venicles/day
 

( 10 

10-30 

30 - 60 
60 - 100 


100 - 200 

200- 400


,%400 


National 	roads 


Departmental 	roads 


7.egional roads 


Non-classified 	roads 


I
 
Ordi-
Paved 	 Ordi-

nary Impro- nary TOW 
earth ved tracks
 

tracks
 

857 1205 2864 11536 1646
 

857 1205 1968 4652 8702
 

--

2% 12% 	 2%100% 	 100% 

-

-	 - ..407 3838 4245
 
- 549 	 5%2 1071
-


-	 260 347 2i.0 807
 
-	 76 489 k2 657
 

-	 1295482 617 	 196 

627
252
375 	 m
 

857 	 919 1396 1288 4460
 

160 210 	 1550 1920
 

1614 2322
126 	 382 


976 6884 760
 

IM. of roads/sq, 	 bI. &20.8 peopleosq.Upper Volta.has 	 .06 

1975 Vehicle fleet 

Cars 

Buses 
Lorries
Tractors 
Motor bikes 

2,530

215
 

9,901
49. 

2.074 
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Transport of Livestock
 

Existinq livestock marketing systems are usually inefficient. i.vestch 

marketing systems involving the trucking of animals over long distances
 

to markets often have been unprofitable to farmers. Consideratle loss
 

of animal weight occurs if the animals are not cared for enroute to
 

market by proper watering and grazing. As a consequence, herders'
 

incomes and the foreign exchange earnings of the Sahel countries are
 

reduced. Livestock and meat products transported by this means to
 

coastal countries no longer appear to be competitive with imports from
 

outside West Africa. Improved rural roads, decreasing vehicle transit
 

time, and greater care with livestock in transit would help reduce
 

transport costs and increase small farmer profits, as an alternative to
 

rail transport or walking the animals over long distances.
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b) Railroads and Rolling Stock
 

The rail systems serving the Sahel countries are
 

indicated in Table IIC-10. The main railway systems used for
 

the transport of goods and passengers within and outside the
 

Sahel countries are the Dakar-Bamako line (ownership and
 

operation divided between Senegal and Mali); the Abidjan-


Ouagadougou (RAN) line (owned and Operate jointly Py the IvorY
 

Coast and Upper Volta); and the Cotonou-Parakou line (Benin).
 

The Nigerian railway has been the traditional outlet for exports
 

from eastern Niger, but its effectiveness has been seriously
 

restricted by poor service on the railway and congestion in
 

The Ghana railway system is similarly inefficient.
Nigerian ports. 


The Conakry-Kankan line in Guinea, which theoretically offers
 

the shortest route to Bamako (920 kms, supplemented by road con

nections), is in serious need of rehabilitation, and cannot be
 

considered a carpetitor for Sahel traffic. The Cameroon railway,
 

recently extended to N'Gaoundere, Cameroon, offers service into
 

southern Chad Aith some road connections. In addition, a rela

tively new line in Mauritania carries iron ore exports frow
 

mine at F'Derik to the Port of Nouadhibou, north of Nouaka 


The Gambia and Cape Verde have no railroad service.
chott. 
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Geographic areas suitable for farming in the Sahel are
 

limited and agricultural production is therefore concentrated.
 

As Table II C-10 indicates, groundnuts grown in Senegal and
 

Mali are a major commodity on the railroad, and some Malian
 

imports (especially foodstuffs) may be delivered ultimately
 

to farmers. The Upper Volta line is one for which agricultural
 

products are important commodities (oil seeds, livestock,
 

cotton).
 

Table II C-10 also indicates the major mineral extraction
 

activities in the Sahel. By far the lariest activity involves
 

iron ore fields near F'Derik, Mauritania, for which raii
 

service to a seaport has been provided. The aluminum and
 

phosphates of Senegal are moved by rail, and cement is a major
 

domestic commodity for shipment in Mali. Of all major mineral
 

extraction activities, only Mauritania's copper at Akjoujt is
 

distant from a railroad. Table II C-10 also lists a mineral
 

extraction prospect, the manganese deposits near Tambao in
 

Upper Volta; for which an extension of the existing railroad
 

is being considered.
 

Provision of passenger service can be an important function
 

of railroads in an area where all modes of transportation are
 

severly limited. The greatest source of passenger growth is
 

in the Ivory Coast/Upper Volta where there has been a steady
 

increase (1960-75), especially for passengers moving greater
 

distances.
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In other cases, however, (including short trips in Upper
 

Volta), there is a downward trend in the number of passengers
 

using the systems, especially as the countries' road networks
 

are developed.
 

Performance Measures for Sahel Railroads
 

Table II C-Il indicates ton-km traffic growth rates from 1968 to
 

1976. Traffic showed a decline in 1975, reflecting the comple

tion of drought relief shipments.
 

Table IIC-12 shows proposed percentage distributions among major
 

railway improvement costs, illustrating that track improvement,
 

locomotives and freight cars and bridge repair are the most
 

significant expenditure items, in that order.
 

Operating Problems
 

The shortcomings of the railways serving the Sahel were apparent
 

during the drought relief operations. Most were unable to
 

carry the volumes offered, and even to carry the amounts actually
 

handled they had to relinquish other traffic to road services.
 

This situation was attributable not to a lack of track or equip

ment capacity, but rather to operational inefficiencies, poor
 

equipment maintenance, and an overall lack of management compe

tence. Most of the railway systems are finacially weak, and are
 

increasingly threatened by competition from road transport. 
The
 

critical underlying problems are discussed elow.
 



Table II C-10 
Principal Rail Lines, Sahel Cou,...les, .. q7q 

Country Frok/To Length 
(113) 

Principal Comodities 
with tunnage 

Passenger 
Data 

Special Notes Port Connecti.ons 

Nqiritanla Nouadbiboul 
F'Derik 

650 Iron Ore * 11.1 th tons (74)
small am'tgen.frtght 

Limited ain't Iron ore-shipmentsestimated, assumed 
to equal mine pro
ductions 

NouadbOU 

643 
Senegal Dakar/KidiriDakar/St. Louis 

Branch to 
262 
129 

Phosphates 1,196 th tons(75/76Pali Exports 97 th tons! a"igr 
Hall Imports 166 th tons 1,850 th 

International passen-rmt 41 
double-counted with 

Dakar 

Linguera Groundnuts 
Other 

105 th tons 
42 th tons 

pass
(75/76) 

Mali estimate below 
(Links with railway

In Mali) 

lull Koulikoro- 642 National: 
Bamako/Kidirl Cement 46.4 th tons 

Other 49.9 th tons 
(75) 

Exports: 
Groundnuts i related See Note For Dakar 

prod. 
Cola nuts 

27.4 th tons 
17.3 th tons 491.6 

Senegal Above. 

Other 33.0 th ton. th pass. 
Imports: 
Foodstuffs 65.4 th tons 
Petro. prod. 31.6 th tons 
Salt 24.7 th tons 

(75) 

Other 53.2 th tcns 

Upper Volts Oulgadougou/ 
Ivory Coast 

Border 
517 

Southbo,nd: Upper Volta Freight is total Abidjan 
(to AbidJam) Oil seeds 

Livestock 
Cotton 
Other 

43.1 th tons (75) 
31.9 th tons (75)
31.0 th tons (
61.3 th tons (75) 

398 th. (75) 
Ivory Coast 
1,755 th. (75)

Interstate 
678 th. (75) 

for Upper Volta 
and Ivory Coast 
one source says
Upper Volta pro
vides % of 

traffic 

-o 



'Table II C-10 (cont'd) 

Coatw 

Upper Volta 

FromWTo 

Ouagadougou/
Ivory Coast 

Border 
(to AdidJan) 

Length
(1KM) 

(517) 

Principal Commodities Passenger Data: 
with tonnage 

Northbound: 
Petroleum 

products 109.8 th tons(75) 
Food & sevet 91.0 th tons See 1st page 

Cement 80.1 th tons 
Other 87.5 th tons 

Special Notes: 

Passenger data a.-e 
passengers buying 
ticket at station. 

for 

Port Connections 

Abidjan 

TOTAL ........................ 2,853 



Table II C-li 

A COMPARISON OF FREIGHT TRAFFIC ( Index of Thn-km 
RAILROADS OF WEST AFRICA 

1963 -1976) 

Country YEAR 

1968 1969 1970 1971 1972 1973 1974 1975 1976 

Cameroon 61 72 84 89 10) 

Mall 100 124 133 122 123 

Senegal 97 100 109 102 93 103 

Ivory Coast/ 
Upper Volta 86 94 100 105 102 82 

Notes: 1972 or 1972/73 = 100 
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Table II C-12
 

TOTAL COST AND DISTRIBUTION OF PROJECT COSTS
 
FOR PROPOSED RAILROAD PROJECTS; WEST AFRICA
 

Cameroon Mali Senegal Ivory Coast/
 
Upper Volta
 

Project Distribution
 
IP,rcpnt of Total)
 

Track Improvement 22 17 60 51
 

Bridge Repair 17 29 0 0
 

Locomotives 23) ) 25 

Freight Cars 32) 5 19
 

Passenger Cars 0 0 0 0
 

Telecommunications 2 neg. 0 0
 

Training 0 1 14 3
 

Consultation & Study 4 2 5 3
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Management Issues
 

The railways are plagued by three major difficulties:
 

1) Short-term problems of low productivity, inadequate
 

commercial operations, low equipment availability,
 

high accident rates, and insufficient maintenance.
 

The governments are weak, if not powerless, in the
 

face of railway unions which impede remedial action.
 

Discipline is low, discouraging both staff and tech

nical assistance experts. Consequences of these factors
 

are losses of traffic to road transport, with related
 

losses of revenues and increased unit operating costs.
 

2) 	A long-term problem of policies; governments' indecision
 

between the concept of railways as a public service
 

and as an industrial enterprise; they do not follow
 

the best rules applicable to either system. While the
 

principle is generally accepted (and stipulated in
 

statutes) that railways should be run on a fully
 

commercial basis, current practices and approved
 

legislation strip that principle of its consequences;
 

and board appointments are largely restricted to
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government representatives, with little room or
 

role for representation of the industrial 
and commer

.'cial sectors. Legislation appears mainly a code of
 

procedure for government control.' The 
financial situ

losses are mounting.
ation of all the railways is weak; 


3) 	Consequences of the poor performance 
of other govern

ment agencies, including those which are 
supposed to
 

control the railway conpanies. For example, debts
 

owed by the government to the railway are 
paid late or
 

not at all; the treasury, when acting as 
a bank for the
 

railways, delays payment and transmittal 
of documents;
 

financial controls make it impossible 
to plan the
 

These are all basic governpurchase of spare parts. 


Mental problems over which the so-called 
"autonomous"
 

railway has no power or influence, 
and they cannot be
 

the more
 
solved merely by pouring in additional 

funds; 


fundamental requirement is for the adoption 
of vigorous
 

measures, and the-will of all concerned 
to enforce them.
 

Several consultants' studies have been 
carried out on railway
 

operations, and considerable donor 
financial and technical
 

assistance has been provided to the 
railways in a concerted
 

effort to solve their problems, but 
the results have all been
 

The effort has failed primarily because 
actual
 

disappointing. 


conditions have not been faced forthrightly, 
and because no
 

fundamental step has been taken to 
solve the basic conceptual
 

policy problem, i.e., what is the function 
of the railway.
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Loans have been made without requirements for changes in basic 

railay legislation, although this legislation appears quite 

inadequate. 

Coordination Issues
 

Although the understanding between the Senegal and Mali railways
 

has i. roved over recent years, much remains to &_done. Mbst
 

importantly, the decision to amalgamate the two railways on the RAN
 

model was taken in Bamako in December 1971, but has not been executed.
 

The Senegal railway has lost sigrificant groundnut and phosphate traffic to roa,
 

transport, and the proposed construction of a bulk-loading phosphate berth
 

near Dakar will deprive it of the remaining traffic in this comodity. Only
 

international traffic woild then remain important, and action is necessary
 

at the management level to prepare the railway for serving thi3 traffic.
 

In the meantime, the first step to be taken for catering to the In~crnational
 

:raffic would be to establish a pool of wagons and locomotives operating
 

out of a central dispatching center, and to apply the above-mentioned Bamako
 

agreement.
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Governments and donors should adhere to 
the following
 

ou'delines:
 

() priority should be given to improving productivity, with
 

the necessary efforts made in staffing, training, and
 

maintenance; long-term policies must be established, and
 

existing legislation revised accordingly. Broad lines of
 

policy should include:
 

- flexibility in terms of benefits to permit the railway not
 

only to increase tariffs when necessary, but also to diffe

rentiate between users, adjusting tariffs according to
 

seasonal peaks to encourage off-season traffic, etc.
 

- closing down of unprofitable branch lines;
 

- changing from the rigid budget concept to the more flexible
 

one of open estimates;
 

- staffing railways with former exe,utives of the private
 

transport sector.
 

Solutions to the railways' institutional and management problL-:s are 

the most pressing need in the sector, and foreign financial aid should in 

the future be contingent upon major cnanges being made from present 

practices. 
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c) Ocean Ports 

The ecoramic ±atelines or Tne bane±Lian uTutn.LALti c LU 

which provide access through neighboring coastal countries to inport/ 

export otlets for overseas trade. These routes are doubly important 

cases, they also serve the modest flow of exportsbecause, in many 

from the region to local markets in these neighboring countries. 

There are at present several access routes which cover distances of 

between 1,000 and 1,200 kms. These routes have proliferated in recent 

years as each country, for political or camrIrcial reasons, has adopted 

the policy of avoiding dependence on any single route. As a result, 

routes no in service or under active construction, while costly in 

terms of investment and maintenance expenditures, ensure the "desen

clavement" of the Sahelian countries. 

The primary iqmort/export arteries for the landlocked countries 

of the Sahel are the following: 

Mali (Bamako): - to Dakar (rail) 
- to Abidjan (road or road/rail)
 

Upper Volta (Ouagadougou): 	 - to Abidjan (rail)
 
- to Lane (road)
 
- to Tsma (road)
 

to Port aycourroa /rail(rwd/rail)Chad N'Djamena):" ~ LjouaA a 
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Mauritania, Senegal, Gambia and Cape Verde have direct access
 

to the sea; for the four landlocked countries adequate produc

tivity in a foreign port is of major importance. The critical
 

port situation during the emergency drought period (when traffic
 

for the region increased by 50% at Dakar and 40% at Abidjan
 

over two years) was attributable largely to the lack of adequate
 

storage capacity both in the ports and in the recipient coun

tries, as well as to congestion in the land transport services.
 

Basically, the ports performed well in the loading And unloading
 

of ships, and waiting time was held to a minimum.
 

Efforts have been made in the coastal countries of Cameroon,
 

Benin, the Ivory Coast, Senegal, and Togo to associate the
 

enclave countries with their port administrations, and to
 

provide special facilities such as bonded sheds and zones, or
 

preferential tariffs. Nigeria and Ghana have not participated
 

to any significant extent in this effort, which probably'
 

explains in part why the routes through these countries are
 

underutilized although they may actually be more econcmical
 

than some routes through the French-speaking countries.
 

Authorities have in the past been very lenient in accepting
 

storage of transit goods, and this discouraged consignees of
 

cargo from developing their own storage facilities outside the
 

port customs areas. Storage facilities can be provided either
 

by the port authority and leased to users at appropriate rates,
 

or directly by the consignee or forwarding agent. All three
 

alternative solutions are utilized in ports serving the Sahel.
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However, under normal 
traffic conditions, 

the total area
 

available appears inadequate, 
and sheds or warehouses 

are con

gested during the peak 
produce trading period, 

although they
 

All
 

remain half-empty for 
the other six months 

of the year. 


the storaqe operators, 
whether private, as 

in Dakar and Abidjan,
 

as in Cotonou# are reluctant 
to invest in storage
 

or public, 


space or facilities 
that might be underutilized; 

on the other
 

hand, they are not 
always willing to pool 

their equipment and
 

facilities, an arrangement 
which would permit 

more efficient
 

The large number of 
public
 

use of overall storage 
capacity. 


corporations (from both enclave and 
coastal countries) which
 

utilize port storage 
facilities also creates 

problems, since
 

they 1requently claim 
immunity from normal 

restrictions on
 

storage use, and are 
quick to exercise 

pressure on port authori-


This situation natually 
does not allow coordination
 

ties. 


among users.
 

Some inadequacies in 
port operations stem 

from a lack of
 

In many cases, staff 
members
 

properly trained perconnel. 


originate from the 
public service, and 

consist mainly of civil
 

expertise to control 
the
 

engineers without 
the necessary 


In this respect, ports
 

complexities of the 
shipping industry. 


in the region suffer 
the same shortcomings 

as the railways.
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d) River Transport 

While
C-13 presents the major navigable rivers in the Sahel.

Table 11 


terms of low operating costs ranging

river transport holds promise 	in 


ton/kn on annual volmes of 1 million to
 
from 2.5 cents to 4 cents per 


there is limited scope in the Sahelian region for such

50,000 tons, 


The notable exceptions are:
services. 

from Saint Louis (Senegal) or 	lsso(i) The Senegal River 

(Mauritania) to Yeedi (Muritania). This oce-active 

of shillow-draft 
service was operated by a small fleet 

the main port of entry for Mauritacraft when Dakar vas 

nian traffic. However, since 	Nouakchott has become in
 

recent years the port of entry for this traffic, 
river
 

transport has dwindled to an erratic service 
with a few
 

now
 
old craft, and road transport 	direct 

from Nouakchott ia 


It is unlikely that river the cheapest solutio 
l / 


service can be economically revived 
on any scale until and 

unless the Senegal River is da-ed and substantial 
volunes
 

of mineral ore and agricultural produce 
are generated in
 

its basin.
 

(ii) The Niger River from lamako 
to Gao in Mali during the seven-


This route is the principal
month navigational season. 


is estimated to
 
domestic artery into northeast 

Mali, C' 


provide the required transport at 
a cost 70Z less than road
 

on the river preclude service 	beyond Gao. 
service. Rapids 

Considerable investments are 	required 
to modernize the existing
 

fleet. 

fran Dakar to Saint Imis connecting with the 
J/ 7he railway service 

still 10%cheaper than road service direct from Dakar.
river services is 



Table II C-13 

Principal Inland WN.erways; Sahel Countries 

River Name Countries Affected Length 
(km) 

Navigation 
Season 

From/To Notes 

Casamance 

Chari 

Gambia 

Senegal 

Chad 

The Gambia 

270 

580 

288 

Full year 

August-December 

Full year 

Sarh/N'Dja.. na 

Banjul/Busse or Fatoto Distance upriver depends 
on ship's draft 

Logone 

Niger 

Chad 

Niger 
Mali 

540 

1782 

August-December 

August-April 
July-January 

Mondou/N'Djamena 

Gaya/Port Harcourt 
through Mali 

Gaya/Niamey for part 
of season 

Saloum 

Senegal 

Senegal 

Senegal, Mauritania; 
and Mali 

140 

70l 

Full year 

Full Year Kayes/St. Louis 
May be limited to 
small vessels. 
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(iii) 	Lake Chad - A number of small private operators service 

points around the lake. 

Considerable efforts have been expended on attempts to develop penmnent 

on the Niger frmn its Muth north to Niamey.long-haul river services 

Trials have been completed, but ormercial development of the route is 

not pranising because of the operational difficulties and cost involved 

and also because of the exisin negotiating the locks of the Kainji dam, 

tence of rapids in the north. The scope for water transport services is 

very limited, and planning for further investment in the mode should for 

on athe time being be restricted to the Niger River in Mali, and lesser 

scale, to the lake Chad area. 

The only organized river services of any consequence are the seasonal
 

barge operations on the Senegal River between Saint Louis (Senegal) and
 

Kaedi (Mauritania) and up the Gambia river to Georgetown; and long-dis

tance haulage of bulk goods on the Niger River between Bamako and GAO.
 

All of these services are gradually losing ground to road transport as
 

land routes are extended and improved. Some improvement ini the Niger
 

River operations could be expected following rehabilitation of its
 

somewhat antiquated fleet and facilities, and a project is now being
 

the Canadian International Development
considered for financing by 


Agency (CIDA).
 

mll private craft are active throughout the Senegal and Niger River 

systas on short haul-activities (about half of total river traffic in 

Mali), but there is little scope for extending oczmercially viable river 

the Sahel region until results are available on the Ct4VSservices in 


studies associated with development of the Senegal River basin.
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e) Aviation 

Projects for aviation development in the Sahel are limited, except for 

which is in any case not abundant inthe transport of 	high-value cargo, 

the Sahel. E xisting facilities have the capacity to receive any 

additional traffic that ray materialize. 

Aviation in the region is better coordinated than other modes because 

aidan international 	infrastructure/navigationalof the existence 	of 

which provides the necessary services at international agency (AsECNA), 

and also trains personnel. International air transport servicesairports, 


are provided mainly by the Air Afrique/UTA Group which enjoys a de facto
 

monopoly position. In this respect, other carriers have claimed that they 

and that 
are given little chance to obtain traffic right on African lines, 

It is not clear,
this has contributed to the isolation of the Sahel. 

however, whether foreign airlines are actually eager to call in the Sahel; 

their efforts have focussed on obtaining rights to high-traffic
so far, 

cities like Abidjan, Lagos, Dakar, and Monrovia, but not for service in the 

unless trade prospects develop considerably, these
hinterland. Moreover, 

traffic rights in the Sahel region.carriers are unlikely to insist on 

domestic airlines of the countries 
In addition to the Air Afrique service, 

provide local and some international services, mostly in West Africa. 

Better coordination or even integration of the existing domestic lines 

into a multinational regional airline would most likely produce substan

better utilization 
tial eonomies in the form of standardized equipment, 

of such equipnent with improved schedules, additional stop-overs, and 

services.elimination of partially duplicated 
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Aircraft and Ground Facilities
 

Domestic Air Service
 

Table.I1 C-14 describes existing domestic feeder services and aircarft
 

and ground facilities, for each of the Sahelian countries.
 

Chad
 

The full potential of air transport in domestic services has
 

not been seriously studied. Air transport is used for exports of
 

refrigerated meats, and occasionally for cotton. With all the
 

difficulties of surface transport in Chad, air transport has
 

sometimes been found to be an economically acceptable alternative.
 

Air Chad serves the interior of the country with flights to seven
 

towns. The country's seven main airports and six smaller fields
 

are operated by the International Agency for Air Navigation Safety
 

in Africa and Malagasy (ASECNA), which also operates a weather
 

recording network.
 

In 1971, only the airport atN'Djanena was equipped to handle jet
 

aircraft and DC-6 propeller craft could land at Abeche, Sarh
 

and Moundou. The airports at Bongor, Largeau, Mongo
 

and Pala accommodated DC-4s and some 24 smaller airstrips could 
take
 

Other small strips are suitable for light
Douglas UC-3s (Dakotas). 


The airport at N'Djamena became very important in
aircraft only. 


World War II, andhafter Paris, was the largest airport in the
 

In 1971, five foreign airlines provided regular
former French Union. 


service.
 

http:Table.I1


TABLE I] C-14 

SAHEL 
DOMESTIC FEEDER SERVICES, 

AIRCRAFT AND GROUND FACILITIES 
(1971) 

COUNTRY No. of 
Transport Aircraft 

DOMESTIC AIR SERVICE 

Passengers/Annum Tonnage/km (000's) 
No. of Conmercially Useable 
Domestic Airfields (1971-72) 

Cape Verde N.A. N.A. !.A. N.A. 

Chad 5 (1970) 25,637 
89,000 
44,000 

108,000 

(1970) 
(1971) 
(1972) 
(1973) 

460 (1969) 
7783 (1971) 
8700 (1972) 
4100 (1973) 

32 Including 7 principal airports 
and 6 small fields 

Gambia n.a. n.a. n.a. n.a. 

Mali 4 n.a. 20 (1969) n.a 

Mauritania 5 n.a. 20 (1969) 22 

Niger 2 n.a. 30 
1679 
1903 
2556 

(1969) 
(1971) 
(1972) 
(1973) 

n.a. 

Senegal 3 9,000 10 (1969) 17 (13 used regularly) 

Upper Volta 2 n.a. n.a. 47 small airports 

Totals . . .... 21.................... . . ................... 118 

(-a 

n.a. - not available 
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Mauritania
 

The largest number of commercial transport 
flights and passengers in
 

One of the
 were handled at Nouakchott Airport.
Mauritania (1971) 


country's 22 airports, Nouadhibou was the 
only field served by com-


The national carrier, Air Mauritania, had five
 merial jet aircraft. 


aircraft inregular service in1971, and some airports inMauritania
 

were also served by foreign carriers.
 

Senegal
 

Senegal had seventeen airports or landing fields 
in1972, of which
 

the International Airport at Dakar (Yoff) was the only modern, 
fully
 

Dakar isa huh airport between sub-Saharan Africa,
equipped facility. 


In1971, 347,000 passengers of
Western Europe and the Americas. 


were intransit, utilized Yoff International. In1973

whom 97 


17 international carriers used the Dakar airport 
regularly, and studies
 

were underway to expand Yoff runways to accommodate 
DC-10 size jets.
 

Domestic service was
 
In1973, Yoff could accommodate Boeing 707s. 


The most air
 
provided by Air Senegal, a government owned carrier. 


traffic indomestic service was from Dakar northward 
to Saint-Louis,
 

Small passenger

eastward to Tambacounda, and southward to 

Ziguinchor, 


aircraft provided regular service to about 
13 of the 17 airfields.
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ii. International
 

Recent data on air carrier movementsand traffic 
for six Sahel countries
 

Alono the V.19stern African coast.
 are shovn in Tables II C-15 and II C-IC. 


airline traffic is increasing fairly rapidly, and 
aviation policies
 

With the
 
of protectionism may be limiting even greater 

expansion. 


different story; the land-locked countries
 a
inland countries, it is 


have a minimum of air access to the sea, and 
according to the ICAO
 

March, 1977 report, most of their domestic 
networks are inadequate.
 

Modest progress toward solutions to these 
problems is being made.
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4. Human Resources
 

General
 

some 80%-90%
These are some of the world's poorest people; 


of the economies are based upon subsistence farming and nomadic
 

herding. Sahel countries have Ps many as 70% of their popu

lations nomadic. The average GDP per capita ranges from $90
 

in Mali to $360 in Senegal and literacy ranges from 5 to 10
 

percent. With the Sahara accounting for 50 percent of the
 

land area populations are small; there are only 28 million
 

an area which is 70% the size of the continental
peopie in 


United Sates, and they are not evenly distributed. There
 

are areas in the Guinea zone where the land is overpopilated;
 

Senegal for instance, had a population density 
of 1236 persons/kn. 

2
 

It is believed that this population would be
in one region. 


available at minimum wage for construction and maintenance
 

work through conrnunity/DPW liaison.
 

Our limited research on cultural features of these
 

fragmented populations indicates strong tribal affiliations and
 

political organization that would be favorable to labor-inten

sive employment.
 

Public Sector Institutions
 

Public sector institutions in the Sahel countries vary 
consider

ably in organizational structure and management capability.
 

Ministerial organization and inhouse capabilities are 
largely


9 

inadequate and incapable of assuming expanded roles without
 

In conjunction with projects they are
 considerable support. 


undertaking in the Sahel other donors are financing the
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tr- ining of staffs.
 

9 Financial and human resources are scarce
 

A general lack of adequate management systems limits pro* 


gress and increases costs.
 

e There is a substantial pool of human resources in the rural
 

areas remaining underutilized. Steps to enqaoe
 

underemployed agricultural workers in road upgrading and
 

means of better
maintenance as a 

utlizing the countries' most significant asset - the people 

and of improving rural transportation, should be considered. 
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Domestic Contracto-S
 

Domestic contractor road building and 
maintenanc2 capabilities
 

Some countries have no domestic contractor
 are extremely limited. 


few have had subcontract work
 capabilities for road building; a 


for supplies of concrete and other 
types of material. The majority
 

of the work isdone by foreign contractors 
(70%) or force account.
 

A profile of local construction contractors 
reveals the following:
 

Some of them lately have
 few f4;ms are of any size.
* Only a 


handled subcontracts for fill material, 
etc.
 

large number of small construction 
firms that are
 

v There are a 


not involved in highway c,'nstruction.
 

The largest domestic contractor has 
the capacity to handle
 

* 


medium-sized civil works (up to U.S. 
$ 2 million).
 

Among the handicaps that domestic 
contractors throughout the Sahel
 

face are the following:
 

level-.
0 SKill shortages at all 


@ Shortages of working capital and 
credit.
 

* An insufficient volume of contracts. 

s High transport costs
 

s Restrictive government bureaucracies.
 

Under present conditions local 
contractors can best be used for
 

highway work to provide limited 
services and local materials.
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Skilled and Unskilled Labor
 

The relative proportion of the Sahel population in agriculture,
 

their literacy end living standardsare reflected in Table 11 r-17 

Table IIC-17
 

AGRICULTURAL LABOR FORCE AND LITERAC"
 
SAHEL COUNTRIES
 

Approximate Gross
 
% Labor Force %
Domestic Product 


Per Capita in Agriculture Literacy

Country 


80
Cape Verde $.120 


91 5-I0g
120 

84 ---

Chad 


180
Gambia 


5%
80
90
Mali 


5%
85
320
Mauritania 

5%
91
130
Niger 


7C 5-01s360
Senegal 


89 5-10%110
Upper Volta 


Observations:
 

The labor force in agriculture is largely devoted 
to subsistence
 

e 


In an economic environment
 level farming and livestock grazing. 


such as that of the Sahel unskilled work for 
pay would be both more
 

attractive and more equitable than free voluntary 
labor.
 

e Seasonal shortages of labor will develop during 
the harvest and
 

This issue has received almost no attention 
inthe
 

planting seasons. 


road construction and maintenance work
 available literature. Rural 


plans must take into account the harvest 
and planting process and
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periods of heavy rainfall.
 

a 	Technical and management skills are in short supply throughout
 

the population and at all levels in government.
 

are
Some ministry staffs are more efficient than others; all 


in need of improvement. Training and advisory services are
 

the Sahel countries, especially in the maintenance
needed in all 


activities of the government units.
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5. 	Organization of Road Transport Industry 

The organization of the road transport industry in the Sahel has 

considerable bearing on the extent to which savings from reduced 

vehicle operating costs will be passed on to the farmer. For example 

if the road transport industry is composed of many small truck com

panies freely competing and negotiating tariffs directly with shippers, 

there usually is no question that rost of the [enefits are passed on to t 

farmers or consumers. On the other hand, if the road transport 

industry is monopolistic with only a few large truckinc companies 

dominating the market, and if transportation tariffs are regulated by 

the government, it w:ill not be likely that road user cost 

savings are passed to the farmer. Furthermore, if the transport
 

sector is owned and operated by the government or by government
 

controlled companies, the user savings may or may not be passed on
 

to the farmers depending -upon the efficiency vrth which the government
 

operates these enterprises and the consistency of the tariff struc

ture.
 

are
government owned transportation companies
For example, 


sometimes operated so inefficiently (due to lack of management skills,
 

overstaffing and other institutional constraints that extensive sub

sidization by the government is required to meet their operating defi

cits. Savings in vehicle operating costs brought about by road
 

improvement are then mostly used to reduce the operating deficit rather
 

being passbd on to the cistomers. Furthermore, unless the government
 

agency that develops the tariff structure has the technical
 

expertise required to formulate a comprehensive and consistent
 



tariffs may have little relation to the
tariff structure, 


Thus,

actual transportation costs over different road environments. 


the tariff for transport over a road classified as "poor" 
could be in

correctly calculated as only 10% higher than the tariff over 
a road
 

Since the transport cost over a poor road
classified as "good". 


?_. Chap
may be 200% higher than that for a good road (See Table 


ter VII), reclassification of the road after improvement to "good"
 

in this case return to the consumer only a very
condition i..ould 


rinor part of the potential 20U saving.
 

This section of the report discusses the organization of the 
transport
 

industry in each of the countries of the Sahel, and the results are
 

For each country this table presents the exten
summarized in Table II C-18. 


to which tariffs are regulated by the government: the organizt.Zion of
 

the truckiiig industry in terms of the number of companies and the
 

number of vehicles owned by each company; and.based onour 
impression
 

of the efficiancy of the industry and its competitiveness, 
an estimate
 

of the extent to which road improvement savingsmay be passed 
on
 

to farmers.
 

Chad
 

Transport tariffs are established by the government and 
are a function
 

of the freight category and the difficulty of the route. 
For example,
 

on some of the fairly good roads the tariffs vary 
between CFAF 10 to
 

22 per ton-km for dry goods, whereas on difficult routes 
such as tracks
 

In the Sahel zone, the tariffs vary between CFAF 25 
and 66 per ton-km.
 

Tariffs have not been changed since December 1974; 
therefore most
 

too low. The trucking

transporters consider the official tariffs as 
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industry is organized into four large comparliEs. In October 1976, the
 

government granted exclusive rights to the Cooperative des Transporteurs
 

Tchadiens (CTT) for both international and domestic public road trans

portation. CTT now has a fleet of approximately 660 vehicles. The three
 

other companies consist of semi-public and government agencies which
 

have exclusive rights for transporting certain types of commodities.
 

COTONTCHAD is a semi-government cotton processing and marketing agency
 

that operates its own fleet of about 300 tractor-trailers on specially
 

constructed frames to transport cotton from the purchase point to the
 

cotton gins. Another agency that operates its own truck fleet is
 

Societe iationale de Commercialisation du Tchad (SOIACOT) for col

lection and transport of guF arabic, onions, and hibiscus flowers; and
 

the Direction de la Lutte Contre les Calamites Naturelles (DLCCN) which
 

is responsible for the distribution of essential commodities to regions
 

affected by drought and other calamities.
 

Thus, the Government has pursued a road transport policy whith has reduced
 

the level of competition botween truckers, and which has firmly established
 

the monopoly of CTT. This company nowcntrols freight allocat.-)n ior both
 

domestic and external transport (except for the special commodities such
 

as gum arabic controlled by the other three companies), and serves as
 

a lobby group for the trucking industry. Staffed and )perated by
 

members of the transport industry, CTT is an operationally effective
 

organization with a large membership, and there is probably little
 

incentive to provide the Government, which sets the tariffs, with the
 

cost and operating information that would enable the Government to
 

reduce tariff levels after roads are improved.
 



Table II C-18 ORGANIZATION OF THE ROAD TRANSPORT INDUSTRIES 
IN TIE SAIIEL COUNTRIES 

Extent to Which Road Improve

ment Savings Will be Passed
 

on to Farmers
Truck Companies & No. of Vehicle
Country Tariffs 


Probably unfavorable
 
Mali Gov't 5on- 1 	cooperative, 550 vehicles 


state owned, 250 vehicles
1
trol le 

Many small firms 

Niger 	 Competi-
 Favorable

tively set 	 1 49% govn't-owned, 260 vehicles 


I syndicate, 180 vehicles
 
Many small firms
 

Probably favorable
 
Senegal Partly requlated 	 Mixture of large, medium, and 


small firms
 

Favorable
eov' t control led I mixed public/private firmUpper Volta 

but not enforced. Many small firms
 

Unknown
 
Gambia 	 Unknown Unknown 


Gov't con- 1 cooperative, 	660 vehicles
Chad 	 Probably unfavorable
 
trolled 	 , semi-nib]ic vit', monopolies for cotton 

and othe r special co,'roditics 

Probably unfavirale 
1 trucking syndicate
Max. tariffsMauritania 


set by gov't
 

Unknown
 
Cape Verde 	 Unknown Unknown 
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There are several ways to improve the efficiency of the road transport
 

industry, and to ensure that lower transport costs are passed on to the
 

farmer$. One possible alternative consists of providing technical
 

to set tariffs on a rational
assistance to the Government enabling it 


basis, without being dependent on cost information submitted hy the
 

truck operators. The Government would need to focus its efforts also
 

This would require further
 on the setting of appropriate user charges. 


technical assistance and general strengthening of the bureaucracy to
 

enable it to study and make recommendations on matters such as the
 

effects of import duties on the relative costs of operating vehicles,
 

the assessment of the effective capacity available for the transport
 

of domestic and international goods, and the relative importance 
of
 

transport costs and other distribution margins in the domestic
 

prices of imported goods. Inner-city passenger transport should also
 

be studied.
 

After the tariffs and user charges have been rationalized, 
and the
 

industry has operated under conditions that would have been approximated
 

under free and equitable competition, it may be possible for the
 

Govcrnment to de-regulate the transport industry without creating 
the
 

severe temporary imbalances that might have been introduced by 
the
 

premature introduction of de-regulation.
 

Cape Verde and Gambia
 

Information on the organization of road transport in these 
two
 

countries was not obtainable.
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Mali
 

The Government administers the road traisport industry 
in Mall, and
 

controls tariffs as well as the distribution of international 
and
 

There are many trucking organizations,
important domestic freight. 


ranging in size from a very large cooperative with 550 
vehicles, a
 

State owned company with 250 vehicles, a number of private 
companies
 

which have about 10 to 30 trucks, and many independent 
small firms with
 

The market L. thus well fragmented, but the
 up to about 4 trucks. 


efficiency of the trucking industry is low because of 
problems such
 

as poor management organization and a seasonal work cycle based on
 

a low average

the agricultural calendar, all of which have resulted 

in 


load factor. Part of the efficiency problem seems to stem from the
 

low freight rates allowed by the Government, which are insufficient to
 

cover the high operating costs resulting from increased fuel 
costs and
 

hioh irflaticn rates.
 

Fragmentation of the trucking industry promotes competition, 
and
 

cost savings to farmers. However,

favors the passing on of 


the inefficiency of the trucking industry, the inappropriate 
tariffs
 

and ths inability of the governrant at this time to develon a 
rational
 

an inhibiting factor
tariff structure based on vehicle operating costs is 


not believed thzt, under present conditions frarers would receive
It is 


much of any savings in transport costsdue to 
road improvement; and the
 

same comment as made for Chad regarding technical 
assistance applies
 

to Mali.
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Mauritania
 

The Government of Mauritania in collaboration with trucker represen

tatives sets maximum tariffs chargable for different routes. Vehicle
 

operators have formed a syndicate which performs the function of orga

nizing and regulating road transportation, except for the setting 
of
 

The syndicate negomaximum tariffs.which is done by the Government. 


tiates transport prices with shippers, including the Government and
 

subject to the ceilings set by the Government. Inprinciple, this
 

type of organization could make sure that each route, irrespective
 

of the road conditions, would be adequately served at transport 
prices
 

which, while guaranteeing some profit to truckers, still provide 
the
 

However, the syndicate
least cost of transportation for the users. 


lacks capable management and the technical and administrative 
expertise
 

to properly set these tariffs. Inaddition, a monopoly such as re

presented by the syndicate will probably set tariffs at the 
highest
 

level the marke[ can bear rather than bn'the ba'sis 6f the economico-"
 

of marginal cost pricing, such as would be set by free
 

It istherefore unlikely
competition and rational road user charges. 

that the farmers inMauritania will participate directly from 
savings 

in vehicle operating costs brought about by 
road improvements. The same C 

regarding technical assistance for Chad and Mali apply to

ditions 


Mauritania.
 

Niger
 

Freight transportation in Niger is handled by more than 250 transporters,
 

about half of them located in the capital city, Niamey. The largest
 

transporter Is a company with mixed capital (Government 49 percent;
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foreign 47 percent; and Niger private, 4 percent). This company
 

The other
 
handles about 60 percent of the Dreight tonnage in Niger. 


trucking companies are organized in a syndicate which accommodates 
the
 

remaining 40 percent of the tonnage traffic rate.
 

little direct government intervention in road transport
There is 


Though there are only
operations and there are no official tariffs. 


two firms, they appear to be competing and the lack of tariff 
regulation
 

means that tariffs can be set competitively and much of the decrease
 

in vehicle operating costs resulting from road improvements will 
pro

bably be transferred to the producers and the consumers.
 

Senecal
 

The road transport industry in Senegal is comprised of three major
 

segments: (1)a few large firms, generally with significant foreign
 

These firms have
ownership, operating in the modern private sector. 


their own maintenance and repair facilities and carry the products
 

(petroleum, logs, refrigerated products, etc.) of the freight com

panies and modern businesses; (2)a large number of owner-drivers
 

and small firms that are highly competitive in the traditional
 

private sector. Traffic is highly seasonal depending to a large
 

extent on the groundnut harvest and many firms support themselves
 

only by overloading vehicles, neglecting maintenance and insurance,
 

deferring vehicle replacemerit, and underpaying drivers; and (3)
 

vehicles owned by public and semi-public agencies, such as the Office
 

National de Cooperation et d' Assistance au Developpement (ONCAD), and
 

responsible for most primary and secondary groundnut transport.
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Road transport tariffs are partly set by the Government and partially
 

free. Groundnut tariffs are set by ONCAD, and vary widely according
 

to the quflity of the road travelled. This tariff structure adequately
 

reflects relative differences in vehicle operating costs, travel times,
 

and the need to use small vehicles on poor roads. The official tariff!
 

tend to be respected by the traditional sector of the trucking industry
 

only when hauling commodities for public and semi-public agencies.
 

Rail tariffs are also set by the Government, and in some instances
 

where there is road competition, appear to be set lower than marginal
 

cost in order to capture traffic from trucks. The traditional sector
 

of the road transport industry, the sector of most importance to
 

farmers, therefore appears to be quite competitive, and itcan be
 

expected that savings in vehicle operating costs will be passed
 

on to farmers and consumers. However, as discussed above, the tradi

tional sector of the trucking industry isoperated inefficiently and
 

at a higher cost than necessary because of road damage due to truck
 

overloading, and due to accidents caused by lack of maintenance and
 

by violations of safety regulations. Though the regulations limiting
 

vehicle weights and dimensions are satisfactory, the regulations are
 

not adequately enforced. Since enforcement of safety, vehicle main

tenance, and weight regulations will significantly lower vehicle
 

operating costs, and will increase the savings in vehicle operating
 

costs that can be passed on to the farmers and consumers, technical
 

assistance aimed at strengthening government bureaus responsible
 

for enforcing these regulations should have a high payoff.
 



Upper Volta
 

The road transportation industry in Upper Volta is highly fragmented
 

and consists of one large mixed public/private firm operating in compe

tition with a large number of small firms and owner-operators. The
 

large .firm carries about 1/5 of, total goods traffic and handles all
 

the traffic which .equires specialized vehicles. The remainder of the
 

industry carries most of the passengers, agricultural products and small
 

loads, generally in small vehicles. Because of excess truck capacity
 

generated by the large numbers of trucks imported to transport drought
 

relief supplies, competition is fierce, articularly during the
 

period of the year when there is little agricultural traffic. Though
 

tariffs are set by the Government, they are ignored in practice, and
 

the industry operates essentially in a free market environment. Govern

mert regulations primarily concern vehicle safety. Therefore, road
 

improvements in Upper Volta will in all likelihood produce vehicle
 

operating cost savings that are passed on to the farmers and consumers.
 

Passenger Transportation in the Sahel
 

The transportation of passenger. in the Sahel appears to be ft )ely
 

competitive. There are no establisheu passenger tariffs in the
 

rural areaS and there do not appear to be any scheduled passenger
 

Passengers get rides on a when-available basis on trucks
services. 


that a-e returning with empty backhaul; or that are only par

tially loaded with freight. The rates for transportation are usually
 

Thus, for all of
negotiated between the passenger and the trucker. 


the countries in the Sahelipassengers probably participate in the
 

savings in vehicle operating costs brought about 
*byroadimprovements.
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Management of Financial Resources
 

The weakness in naintenance resour-ces stems essentially from a lack
 

of management ano technical expertise, equipment, and local funds for
 

The IBRD and other donors have provided asrecurrent expenditures. 


sistance with the first two elements, but the success of these ef

forts has been limited by a chronic shortfall in local budgetary
 

support. Generally, a shortfall In local funds occurs either because
 

road-user charges are set too low, or because proceeds from such
 

charges are uset for purposes other than road works; inthe Sahel,
 

both situations exist. Ifroad-user charges are lower ti. ,nappro

priate, road transport is in effect subsidized, and the modal demand
 

for transport may in some instances be distorted; on the other hand,
 

if road user charges are adequate but funds are misallocated, Govern-


In the
ment priorities are favoring other elements Inthe economy. 


Sahelian countries, it is difficult to establish the degree to which
 

either case Is applicable, since nnne of them has yet projected
 

road maintenance budget requirements over an externded period (say,
 

five to ten years) taking into account inflationary pressures and
 

maintenance needs of existing and planned roads.
 

Government budgets and accounts on an annual cash basis are not an
 

adequate mechanism fer planning operations and determining the costs
 

Budgetary and disbursement proceof providing technical services. 


dures are generally slow and complex, and much waste is incurred under
 

the guise of financial orthodoxy; also, these procedures tend to es

calate the cost of services as contractors hedge against payment un-


Since the magnitude of the probler-is involved make a
certainties. 


solution appear impossible, the tendency has been tu avoid Government
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procedures by establishing Road Maintenance Funds or Road Authorities
 

(on the model of Port Authorities) which are supposed to operate
 

on a commnercial basis.
 

it provides a better accounting
The'Road Fund system has advantages: 


of revenues and expenses related to road infrastrocture; it permits
 

some long-term planning; and it may give a guarantee that money will
 

However, there are also disadvantages.
be available when needed. 


Establishment of a Road Fund is,like that of many autonomous govern

ment agencies, a recognition of inability to modernize current.govern-


The Road Fund does not improve the functioning of
ment techniques. 


terms
standard Government departments, but may duplicate them; in 


of expenditure of manpower, time, and money, it may be a costly
 

system which can hardly be borne by poor countries. Moreover, it
 

does not solve the basic problem of Treasury liquidity. Significantly,
 

Governments tend to maintain tight control over Road Funds, and the
 

Ministry of Finance may allocate monies from the Fund for purposes
 

other than road maintcnaioce.
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CUR??'T ACTIOS AND PLANS OF USAID AND 1 

CLUB DU SAHEL IN THE TRANSPORT SECTOR 

A. Su 

Table III A-I is a detailed presentation of TIVATT) ArrM Club du Sahel 

sector as of Novembercurrent activities and plans in the transport 

total of 172 projects and programs, represent1978. They include a 


to $1,632.637 million. I /

ing investments amountinq 

investments is indiatiwi. Reflect-
In Table III A-2 the modal split in 

ing the relative importance of road transport over other VrIdes in the 

total of 11F Proiects and 
Sahel countries, Table III A-2 identifies a 

programs dealing with road construction, rehabilitation, maintenance 

and other highway related investments. They represent $1,311.305 

80.3 percent of all current and planned investmentsmillion, or about 

by Club du Sahel donors in the transport sector. Eleven railway pro-

Twenty water transport projects
jects accont for $161.343 million. 

Twelve air transport prototal of $87.751 million.
are included for a 


Finally, 13
 
jects represent ihvestments totalling $34.547 million. 


to receive $37.691 million.expectedmultiimodal projects are 

The following definitions apply inregard to Club 
du Sahel transport
 

investments: 

1) Funding Cmrrmitted: 

funds which have already been committed or disbursed
These are 

by donors for projects currently under implementation
 

see Table III A-2);($652.535 million, 

amounts for 19 of the 172 projects and programs identified in 
1/ Dollar 

the Dar team estimated 
- Table III-1 are not yet available. However, are(See Section C of this chapter) and they

the cost of the 19 projects 
All amounts are given in 

included in the $1,632.637 million above. 


constant 1978 US dollars.
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2) 	 Funding Under Consideration: 

These are additional funds necessary to fully finance the 

total cost of a project, and for which donors are currently 

seriously 	contemplating financing ($607.255 million, see 

Tab 	e III A-2); 

3) Aditional Funding Requred: 

These are aiditional funds necessary to fully finaye the total 

but for which donors have not yet expressedcost of a project, 


interest in financing (372.847 million, see Table III A-2);
 

Of 	the 172 projects and programs, 101 are currently being implemented in 

whole or 	in part and 71 are row under active consideration by one or more 

Fifteen projects still require additional co-financing donors indonors. 


order to cover total costs and be implemented fully. The total amount of
 

additional co-financing required ($372.847 million) is broken down by mode
 

in Table III A-3. The table also indicats how much is still required for
 

partially comritted projects and for projects under consideration.
 

in the highway sub-
The distribution of Club du Sahel donor investments 

to the type of road work (construction, rehabilitation,
sector according 

is given in Table III A-4. The "other" category included in Table 
maintenance) 


III A-4 refers to hiqhwaV transport projects involvinq no road work
 

vehicle repair service stations, etc.).
(e.g., provision of vehicles, 

breaks down current and planned hi'hwav investmentsTable III 	A-5 

by 	type of road (primarv- secondarv, feede). 

coTitted, under consideration, or required for 
The time str am of funding 


is given in
 
transport infrastructure projects between 1970 and 1990 


Table III A-6.
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Graphical representations of the time stream are provided in Figure III A-I 

(for all transport modes: furding required, under consideration and 

(for all transport ncdes: funding required),ocmmitted), Figure 	III A-2 

(for road transport: all funding for construction,and Figure III A-3 


rehabilitation and1 maintenance).
 

Table III A-7 shows the distribution by recipient country of Club du Sahel 

current and planned transport investments. 

It should be noted that in addition to development aid from Club du Sahel 

the eight Sahel cou;ries currentlY receive substantial assistance
donors, 

Table III A-8 shows that during the 1954-1977fran the socialist countries. 

period CISS Memer States have received $543 million in loans and grants 

sectoral breakdown of this assis
fran the socialist countries. Although no 

tance was available to the DOT team, we estimated that roughly 20% of this 

aid is for development projects and programs in the Sahel Transport sector. 

More precise information on socialist countries' assistance should be 

assess the external 	aid requirements of
developed in order to adequately 


Sahelian transportation.
 

B. USAID Participation 

As shwn in Table III B-1, USAID is currently particivatinr or concidering 

the Sahel transport
participation in 20 of the 172 projects and programs in 

7 are already being implemented with USAID financing for 
sector. Of these, 

also considering participation in 13 
a total of $23.238 million. 	 USAID is 

additional financial contribution of $85.450 
projects and programs for an 

The total value of current and planned USAID activities is $108.688 
million. 

million.
 



USAID is now =nTritting $3.0 million for construction of feeder roads in 

Seregal; $11.98 mnilion for joint feeder and secondary road projects in 

Chad and Upper Volta; $2.458 million for a road maintenance program in 

Niger; $1.55 million for secondary roads in the Lake Chad Basin area; 

$3.25 million for the provision of road building and maintenance equipment 

in 4 ali; and about $1.0 million for a transport Master Plan of the Casamance 
2/ 

region in Senegal. 

Under consideration by USAID are three primary road projects inChad,
 

Niger and Upper Volta ($26.35 million); three projects dealing with con

struction and rehabilitation of secondary roads inMali, Mauritania and
 

Upper Volta ($28.0 million); three feeder road projects inGamgia,
 

Mauritania and Niger ($23.1 million); two multimodal projects in Cape
 

Verde and Senegal ($3.0 million); and one Sahel Regional transport
 

planning project ($5.0 million).
 

In the course of various conversations with international development
 

assistance officials in Washington, the DOT team heard critical comments 

about poor coordination and lack of comprehensive planning within the Club 

du Sahel framework, in the transportation and other sectors. The accuracy 

aand validity of those criticisms could not be readily confirmed without 

so far. Nevertheless,more detailed examination of the Club's performance 

2/ 	 The Transport Master Plan for Casamanz:e is part of an overall, multisec
toral Master Plan of interrelated needs in that rural region of southern 
Senegal. Although no breakdown of the funds allocated to each sector 
(agriculture, health, transport) is available, it is estimated that the 
cost of the transport Master Plan will be approximately $1.0 million. 
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one thing is certain: The Club has not achieved its original objective of 

integrating the entire international developmnent assistance effort for the 

Sahel into a comprehensive program in line with the region's development 

objectives. It appears to lack the institutional and organizational struc

ture required to achieve such an ambitious objective. For example, the 

Club appears to have little authority over the expenditure of funds, and 

the neighboring countries to the Sahel (Ivory Coast, Togo, Nigeria, etc. ' 

-that perform the vital function of providing the import and export links 

via their ports are not represented in thie Club. Further, there is no 

technical secretariat available to provide the technical expertise and to 

undertake the detailed analysis required to formulate a comprehensive trans

port investment program. At the present timer the Club du Sahel essentially 

serves as a "loose" forum to coordinate international donor assistance to 

the Sahelian countries. 

The DoT team feels that AID should carefully examine and evaluate the ins

titutional capabilities and functions of the Club du Sahel. That examination 

would allow AID to assess the Club's adequacy and effectiveness as the central 

mechanisn for coordinating the planning and managsent of development efforts 

in the Sahel. If that assessment should reveal serious defficiencies, 

then AID might consider providing a technical assistance program 
for
 

the preparation of a regional transport system study to more closely
 

relate the region's transport policy objectives to the region's 
deve

lopment goals and to the needs of other sectors of the economy, such
 

as agriculture.
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C. 	 Estimating the Costs and Corpletion Tines of 19 Transortation Projects 

Cost figures and cpletion dates are not yet available for 19 of the 172 

projects and programs identified in Table III A-i. The DYT team, however, 

has estimated the costs and cmpletion dates of these 19 projects. These 

estimates are presented in brackets or parenthesis in Table III A-i. 

The basic source for estimating the road project costs was a sample of 33 

road 	projects for which these data were available. The available costs 

were 	averaged for each type of project and this average cost was assumed 

as representative for the uncosted road projects. 

For construction and rehabilitation of primary roads, fram a sample of 

13 projects, the average cost worked out to approximately $89,000 per km. 

There was no significant difference between projects that were identified 

as construction projects and projects that were identified as rehabilita

tion projects, and the same cost of $89,000 per km. was applied to both. 
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ihe construction and rehabilitation cost of secondary roads, from a sarple 

As with primary roads thereof 9 projects, worked out to $31,000 per km. 

between construction and rehabilitationwas no significant difference 

cost of feeder road maintenance and rehabilitation, fram aprojects. The 

sample of five feeder road projects, worked out to an average of $3,800 

per kin. 

Project execution times were estimated fran an analysis of project ompletion 

These projects included roadtimes of 22 road projects funded by the IBRD. 

raintenance, rehabilitation, construction and upgrading of all types of roads. 

to affect the project completionThe most significant variable that seemed 

time was the project cost, and the following relation was derived fran the 

For projects that cost less than $5 million the execution tine
analysis. 


was estimated at three and one-half years; for projects costing between $5
 

and $10 million the execution time was estimated at five and one-half years.
 

may be of interest to note that the shortest project ocopletion time
It 

for a highway projec- in Senegal costing $2.5 million.
recorded was two years 

a national highway
The longest tine recorded was ten and one-half years for 


project in Ecuador costing about $70 million.
 

For the 9 uncosted water and multiTodal 	transport projects the available
 

too vague to permit development of

information on project 	description was 

as used abo-e for the road projects. Estimates werequantitative esti-v.tes 
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therefore made on a purely judgemental basis and, though lack

ing precision, should nevertheless be adequate for purposes
 

of approximating future funding requirements.
 

D. Data Sources
 

The information contained in Table III A-I was gathered from
 

a variety of sources. It was augmented and double-checked
 

for accuracy whenever possible through personal conversations
 

with USAID country desk-officers and IBRD loan officers.
 

Unfortunately, it was not feasible to contact directly other
 

Club du Sahel donors. The basic sources of information for
 

the data presented in this chapter were the following two Club
 

du Sahel documents:
 

1) Club du Sahel, Financing of First Generation Programme
 

Within the Overall Sahel Development Programme, 2 Vols,
 

OECD-Paris, November 1978. This document provides
 

detailed information on all Official Developmental
 

Assistance commitments made by Club du Sahel donors
 

to each of the 8 member states of the CILSS, and also
 

to regional activities under which such CILSS member
 

States benefit for the years 1975 through 1977 and
 

including partial and preliminary data for 1978. In
 

addition, this source includes information on projects
 

currently under consideration by donors, but subject to
 

further appraisal, negotiation and approval by both
 

the donor and recipient.
 

2) 	Club du Sahel, "Donor Transport Activities in the Sahel,"
 

Transport Meeting held at OECD-Paris on 27-28 April, 1978,
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This is essentially a list of projects and
mimeo. 


programs being implemented and under consideration
 

based on information provided by the donors as 
of
 

April 1978.
 

Additional data sources for this chapter were IBRD project appraisal
 

reports and USAID project papers.
 

E. Map III E-1 shows the existing major transport routes in the Sahel and
 

the following current and planned Club de Sahel projects in the trans

port sector:
 

1) Chad, feasibility study for the GUELENDENG-BANGOR primary road
 

(0.444 million).
 

2) Chad, Local rehabilitation of SARH-BANGUI primary road ($1.2
 

million).
 

3) Chad, Construction of the MOUNDOU-GUIDJIBA and BANGOR-LAI primary
 

roads ($139.0 million).
 

4) Chad, Study for the MOUNDOU-DOBA primary road ($0.4 million).
 

5) Chad, Modernization of secondary airport.($0.28 million).
 

6) Chad, Extension of N'DJAMENA International Airport ($0.785
 

million).
 

7) M LI Construction of the KOUTIALA-SIKASSO major road ($17.18
 

million).
 

8) MLI Study and design of BAMAKO-KAYES major highway ($0.401
 

million).
 

http:airport.($0.28
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9 ) 	 Mali, Construction of the SIKASSO-DIOIIA secondary 

road 	(250km. plus bridge over BAGJE River) ($5.5 million).
 

10) 	 Mali, Fourth Highway Project: maintenance and rehabili

tation including work on DICUIASSO-BOGOUNI trunk road 

($40.0 million). 

11) 	 Mali, Construction of the KAYES-NIOR0 secondary road 

linking into KAARTA CIDA IRDA area ($35.0 million). 

12) Mali, Construction of the MARKAIA-NIONO secondary road 

($15.0 million). 

13) 	 Mali, Construction and maintenance of GAO-MDPTI major 

road; work brigade; materials and experts ($50.1 million). 

14) 	 Mauritania, Construction of NOtJKCHOMI'-KIFFA major 

highway ($74.86 million). 

15) 	 Mauritania, Participation in multidonor financing of 

the 	N=AKCH0IT-NEMA road (section to link KIFFA-ATMUN EL 

ATROUSS) ($19.92 million). 

16) 	 Mauritania, 1NJADHIBOU Port expansion ($22.079 million). 

17) 	 Mauritania, Extension of ferry service and construction
 

of a pier at ROSSO ($1.469 million).
 

18) 	Mauritania, Construction of a domestic airport at NEMA
 

($6.753 million).
 

19) 	 Niger, Maintenaoce and rehabilitation program:
 



a) 4-year road maintenance program;
 

b) 	reconstruction and improvement of the ZINDER-NIGERIAN
 

BORDER and MARADI-NIGERIAN BORDER primary roads
 

($26.266 million).
 

20) 	 Niger, Modernization of the NIAMEY-ZINDER major highway
 

($29.95 million).
 

21) 	 Niger, Construction of the ZINDER-GOURE major road ($30.66
 

million).
 

22) 	 Niger, Construction of NIAMEY-UPPER VOLTA BORDER major road
 

($14.7 million).
 

23) 	 Niger, Study for the KANO-MARADI railroad ($0.821 million).
 

24) 	 Senegal, Construction of the 71 km. CAP SKIRRING-ZIGUINCHOR
 

major road in the Casamance area ($12.25 million).
 

25) 	 Senegal, Improvements and paving of the KOLDA-VELINGARA
 

major road ($12.55 million).
 

26) 	 Senegal, Construction of the TAMBACOUNDA-MALI BORDER
 

secondary road ($5.b million).
 

27) 	 Senegal, Construction of TAMBACOUNDA-KEDOUGOU secondary
 

road ($7.3 million).
 

28) 	 Senegal, Dakar fishing port extension; technical assistancE
 

($19.305).
 

29) Senegal, Expansion of Dakar Port ($10.0 million).
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3Q) 	 Senegal, Strengthening of Dakar International Airport
 

plus technical assistance for small airport development
 

($12.0 million).
 

31) 	 Upper Volta, Study for the section FADA N'GOURMA on
 

the NIAMEY road ($1.141 million).
 

32) 	 Upper Volta, Improvement and paving of the OUAGADOUGOU-


KOUDOUGOU major road ($14.3 million).
 

33 ) 	 Upper Volta, Construction of the DORI-DJIBO major road 

in the ORD du Sahel ($7.222 million). 

34) 	 Upper Volta, Construction of KONGUSSI-DJIBO SECONDARY
 

road ($1.2 million).
 

35) 	 Upper Volta, Reconstruction of the BANFORA-BOBO-HOUNDEE
 

primary ,oad; equipment; technical assistance ($22.1
 

million).
 

36 ) 	 Uppe;r Volta, Reconstruction of the SOLENZO-KOUDOUGOU 

primary road ($4.15 million). 

37 ) 	Upper Volta, Upgrading of the KOUPELA-N'GOURMA-NIGER
 

BORDER major road ($60.0 million).
 

38) 	 Upper Volta, Rehabilitation of OUAGADOUGOU-KAYA primary
 

road and KAYA-DORI primary road ($46.0 million).
 

39.) 	 Upper Volta, Reconstruction of the OUAGADOUGOU-KASOLO
 

link on major road to KAYA ($2.5 million).
 

40) 	Upper Volta, Study of DORI-SEBBA-GOROM GOROM road
 

($1.0 million).
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41) 	 Upper Volta, Development and paving of the section SAKDINEE-


HOUNDE on the main OUAGADOUDOU-BOBO road ($6.5 million).
 

42) 	 Upper Volta, Construction of HOUNDE-SAKOINCE primary highway
 

(2.2 	million).
 

43) 	 Upper Volta, Construction of a railroad line to link the
 

proposed manganese mine at TAMBAO with OLIAGADOUGOU ($90.0 million).
 

44) 	 Upper Volta, Construction of bonded warehouses for Upper Volta
 

at the port of LOME, TOGO ($0.69 million).
 

45) 	 Regional, Development of the regional road SABONGARI-GAYA
 

to link Benin and Niger ($5.168 million).
 

The 	total value of the projects shown on Map III-El is $855.944 million, or
 

52.4 percent of all the projects identified in Table III-Al. 52.7 percent of all
 

road projects and 57.5 percent of all road construction and rehabilitation
 

projects are shown. Other projects could not be shown on the Map because
 

of insufficient information regarding their location.
 



TABLE III A-1 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DOU SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-

AMOUNT CONSTRUCTION 

COUNTRY ODE ACTIVITY.DESCRIPTION DONORS (U.S.$million) ACTIVITY STATUS FUNDING STATUS DATEST 

APE VERDE Road Provision of eouipment, 
snare parts A technical 
assistance for road work IINSn .25 Peino implemented Financed N.A. /T978-797 

APE VERI)E Road Purchase of ten buses Relniim n.jli neina imnlemented Financed 1978- /-78-/ 

APE VERqE Road CILSS /IJNSO 401 Prooram: 
Construction of 1)0 km. 
of feeder roads 

Via..UKSO I.fl IlnAer active 
consideration Financino requested 

hy CILSS/Got. ofCape Verde. 

N 
N.A. 1T97g-R 

Participation is 
telno considered by 
Kuwait and the 
Netherlands. 

CAPE VERDE Road Furnishinq of road 
construction equipment FED n.7A inder consideration tinder consideration N.A. /TqRO-1QB/ 

CAPE VFR1E water Provision of a FRG n.gi Peino implemented Financed 1977-1980 

combination freiohter/ 
passenoer ship 

CAPE VERDE Water Trainina of maritime Norway n.nA3 Near comoletion Financed 1978-1978 

administrators and 
shiopino inspectors 

CAPE VERnE Qater Assistance for Norway n.n77 Reina implemented Financed 1978-78 

naviatonal aides(first tranche) 



TABLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-

CONSTRUCTION 

COUNTRY MODE ACTITY DESCRIPTION DONORS (U.S.Smillion)_ ACTIVITY STATUS FUNDING STATUS DATES 

CAPE VERDE Water Assistance for shipping Norway 0.109 Being implemented Financed 1978-1978 

reorganization (first 
tranche) 

CAPE VERDE Water Financing part of ferry-
boat requirements 

Belgium N.A. (5.0) U.nder consideration Under considera-
tion 

N.A. (1981-1983) 

CAPE VERDE Water Janela Harbor improve-
ments on Santo Antao 

Netherlands N.A. (12.0) finder consideration Under considera-
tion 

N.A. (1981-1985) 

CAPE VERDE Water Participation in the 
engineering, design and 
supervision for the 
extension of the harbor 

Netherlands 0.7 Under consideration u1nder considera-
tion 

N.A. (1980-1981) 

at Mindelo, and for 
establishinq a ship repair 
facility. 

CAPE VERDE Water Passenger and cargo ship for 
inter-island transportation 

FRG 2.0 Under consideration Under considera-
tion 

N.A. (1980-1983) 

CAPE VERDE Water Studies for Prala Port-
Phase III 

AfF 0.278 Under consideration Under considera-
tion 

N.A. (1980-1981)-" 

CAPE VERDE Air Development of National 
Civil Aviation Depart-

UNDP/ICAO 1.11 Beinq implemented Financed 1976-1981 

'-4 

U1 



TABLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB U SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-
CONSTRUCTION 

OMiNTM MODE ACTIVITY DESCRIPTION DONORS (U.S.$milion) ACTIVITY STATUS FUNDING STATUS DATES 

CAPE VERDE Inter- Artisanal fishina Abu nhahi Fund N.A. /7.0T "nAer consideration "ner consideration N.A. /T981-15 

modal project with maritime Possibly others 
transport components 
plus feeder roads to 
market center 

CAPE VERnE Multi- Technical assistance isAln I.A. /r.X/ inder consideration under consideration N.A. /T9.80-19 7 
modal for transport plannina 

CPAn Road Completion of road studies FED n.nl3 Near completinn Financed 1978-1978 

CHAn Road Minor rehabilitation for InA/IRRn 1.2 Peina implemented Financed 1977-198r 
1,200 km. of cotton feeder 
roads ( part of Rural Projects 
Fund) 

CHAD Road Five-year maintenance InA/IRRn 1.5 Reino implemented Financed Iq75-IQR0 
and rehabilitation of 
cotton feeder roads: 
maintenance of ferries; 
trainina 

CHAT Road - Road maintenance and I'qATn 11SAID 9.0 tpinn implenteO onmmitted 1978-1OR3 
rehabilitation program AnF 
for ahout 5,300 km. of IDA/IRRD
unpaved oads and tracks; 
1ecnicalTssistance; equipmen,.: 

IDA/lBRD
ADF
Total 

7.6
5.1

21.7 

,rinine 



TABLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DOiSAHEL 

IN THE TRANSPORT SECTOR 
AMOUNT CONSTRUCTION 

COUIRi RODE ACTIVITY DESCRIPTION DONORS (U.S.Smillion) ACTIVIT STATUS FUNDING STATUS DATES 

r4An Road Fpasihility study for FRG n.i4 Refino implemented Financed 1977-78 

the 'uelendenn-Panoor 
primary road. (1t18 km) 

CHAD Road Maintenance of asphalt FF9 3.757 Reina irplemented Financed 1978-1982 

roads- establishment of 
a hrinade for 200 Pm. of 
existinq hard-surfaced roads 

CI4') Road Local rehabilitation of 
Sarh-Pannui primary road. 

FAC 1.2 Reino inlemented Financed [1978-801 

(58n km, of which 12n km 
in Chad) 

CHAn Road rILSS/1INSn 40l Prooram: 
Construction and rehahilita-
tion of 470 km. of secondary 

IINSn vtimn 
Required 
Total 

7.41 
7.no 

14.41 

Uork on 2sn km. is 
heina implemented 

21n km. require 
financinq. 260 km. 
are beina financed. 

N.A. ?T978-83T 

roads. 

CHAD Road Road maintenance prooram in Fqr N.A. /_3.n / I'nder consideration 11nder consideration N.A. /T080-87/ 

Lake Chad area 

CHAD Road Construction of the Moundou-
GuidJiba(3n5 km.) and Rangor-
Lal (2M0 km. ) primary roads. 

llSA') 
InA/IRRn 
FF 

IISAIn 
FFn 
IfnA/IRPn 
oqired 

0.n0 

22.713 
i.(n 
q7.?R7 

"Inder consideration Under consideration. 
Cn-financino required. 

1979 -1984 

Total cost 11TtW7 

CHAnT Road Study for the Moundou- FAC 0.4 "1nder consideration Under consideration N.A. /T979-8?Y/ 

Doba primary road 

.4
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CHAD 


CHAn 


CHAD 


CHA) 


CHAnt 


CHAD 


GAMRIA 


1AMBIA 


TABLE III 	A-1 (Continued)
 

CURRENT ACTIONS AND PLANS OF AID AND CLUB 1U SAHEL
 

IN THE TRANSPORT SECTOR
 

A I E T_
CWTV OE____________________CONSTRUCTIlONftu.b.iimiionj
ACTIVITY DESCRIPTION UUMUK___ 
_ 

Road 	 Study for the Nemaya- AnF n.17T 

nintelo secondary road.
 

Road 	 Study of the rural road trans- Switzerland '.3 

port system in the Moyen-

Chari realon.
 

Air 	 Modernization of secondary FAC n.?g 

airoorts
 

Air 	 Fxtention of N'Djamena FAC 0.785 

International Airport
 

Air 	 Trainino of civil avaitien wIInp n.nOa 

personnel
 

Multi- Establish a transport develop- Switzerland 10.n 

modal ment oroaram as to he deter

mined by a study.
 

Road 	 Cnstruction of the 112 km. Krnwait It.7n7 

Soma-Yomherffunda primary
 
road.
 

Road 	 CILSS!INSO 401 Proaram: IINS' isn 2.82 

Construction and rehabilitation Libya FRG 

of 151 im. of secondary roads. FRG and 


Lihva 4.I'l 
Total A.2 

AmINTBEGINNING-ACTIVITY STATUS 


tinder consideration 


'Inder consideration 


Ppino implemented 


Reino implemented 


Relno imolempnted 


1nder consideration 


Reino imolemented 


Work under UNsf 
financino is hpino 
imolenmented 

FINDING STATS 


1inder Lu.:4 deration 


tInder consideration 


Financed 


Financed 


Financed 


tinder consideration 


Financed 


Partially 	financed. 
Libya and FRG con
siderino additional
 
required flnancinq
 
($.1 million) on
 
bilateral 	basis.
 

DTES
AE
 

N.A. /1979-81/ 

1979-1980 

1977-/T8T
 

1976-/_8I/
 

1978-1991
 

1981-1984
 

1077-1981
 

N.A.r1978-1983 

co 



TARLE III A-1 (Centinued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAMEL 

IN THE TRANSPORT SECTOR 
BEGINNING-

E ACTIVITY DESCRIPTION DONORS 
AMOUNT 

(U.S.$million) ACTIVITY STATUS FURUIRi 51A1Ub 
CONSTRUCTION 

DATES 

GAMBIA Road revelopmient of a FEn 1.n Uinder consideration t1nder consideration 1079-1982 
secondary road network 
in WestKiano to link 
into the Fastern IRn 
project financed by InA/ 
RAnFA/UK 

GAAMPIA Road Hiohway maintenance and 
rehahilitation oroqram. 

FRG 
IDA/IRln 
USAin 

FRG 
IISATn 
InA/IRRn 

5.4 
4.6 
3.n 

tUnder consideration Under consideration 1979-1984 

Total 13.6 

GAMBIA Road Construction of 56km. of FEn 1.775 Uinder consideration tinder consideration 1979-1982 

the major road Albreda-
Kuntair. 

GAMMIA Water Construction of wharves in 1nited Kinadom n.IR Near completion Financed 1976-1978 
rural are alono ramhia 
River. 

,ANARIA water Ferry service for Ranlul- FRG i.03 Rnina tiimlernented Financed 1977-1980 
Rarra. 

GAMBIA Air Expansion and moderniza-
tion of Yundum International 

U.A.E. 
Saudi Arabia 

II.A.E. 1.332 
Saudi Arahia f.61i 

Reino implemented Financed 1977-1980 

Airport. OPEC Special 
Fund 

OPEC Special 
Fund 1.650 D-
Total b-4 

14 



TARLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR 

ACTIVITY DESCRIPTION 
______________ 

DONORS 

AMOUNT 

(U.S.$milllon) 
ATTIVIT STATUS 
ACIIYSAh 

FUNDING STATUS 
UDN TTSDATES 

BEGINNING-CNTUTO 
CMOOTNTTION 

4AMRIA Multi- Preparation of a Kuwait 1.n2r 'fear completion Financed 1976-1978 

modal :omprehenslve survey 
of the transport sector 
and the identification 
of viable transport 
nroects. 

MALI Road Road buildinq and IISATn 3.25 Near completion Financed 1977-1979 

maintenance equipment; 
technical assistance. 

MALI R~ad CILSS/IINSn 4n1 Proqram; IINSn 15.281 Pelna implemented Financed 1976-1979 

Construction and 
rehabilitation of 480 km 
of secondary roads. 

MALI Road Construction of the 
Koutiala-Sikasso major 

FFn 17.19 Apinn implemented Financed lq78-l9R2

road. 

MALI Road Continuation of work IDA/IRRn 8.3 Ppino implemented Financed 1975-1979 
under Second Highwav 
PrnJect beoun in 1Q73: 
trunk' road improvement
technical assistance and 
trainina for onqoipa 
hiqhway maintenance and 
feeder road betterment 
pronram. 

Co 



TABLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB W SAHEL 

ACTIVITY DESCRIPTION 

IN THE TRANSPORT SECTOR 

DONORS ( A.S.$mllon). 

AMOUT 

ACTIVITY STATUS .NDING 
FNDIN 

BEGINNING-
STTUSCONSTRUCTION 
STATUS DATE 

MALI Road Rehahilitation and 
maintenance of 1,200 km. 

InA/IARlfl i.n Reina implemented Financed 197r-lq7q 

of feeder roads; traininq 

MALI Road Study for the construction FRG n.55R Reinn implemented Financed 1975-(19771 

of a second bridoe at 
Bamako. 

MALI Road Feeder roads within CIMA 1.j Reinn implemented Financed N.A.11978-19811 

Kaarta IRnP 

MALI Road rompaction trials at Gao 
to detertine construction 

itnP n.113 Reino imple"ented Financed 1977-1981 

material for the Trans 
Saharian.Road. 

MALI Road Study and desion of Rama'o IIsinp n.401 Ppinn implemented Financed 1976-1980 

Kayes mejor hichway 

MALI Road Provision of vehicles Janan 3.09 Peino implemented Financed 1977-[19811 

MALI Road Construction of the Sikasso- AnF 5.5 I1nder aos.delration UInder consideration 1979-1983 

Dioila secondary road (250 km. 
plus hridae over the Baooe River). 

MIALI Road Strennthenino of bituminous 
roads 

FFn 5,6 IUnder tm lderbt~ion ulnder consideration 1979-1081 



TARLE III A-1 (Continued) 

CURRENT ACTIONS AND iANS OF AID AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR 
BEGINNING

o E ACTIVITY DESCRIPTION DONORS 

AMOUNT 

(U.S.$mitlion) ACTIVITY STATUS FUNDING STATUS 

CONSTRUCTION 
DATES 

MALI Road Fourth Highway Project: 
maintenance and rehabilitation, 
including work on Dioulasso-
Rooouni trunk road. 

IDA/IBRD InA/IBRD 
required 
Total 

19.0 
30.0 
W 0.11 

Under consideration tinder consideration. 
Co-finarcinq required. 

1979-1984 

MALI Road Construction of the Kayes-
Nioro secondary road link

1SAID 15.0 tinder consideration Under consideration N.A. /T979-l9B8 

inq into Kaarta CIDA IRDA 
area. 

MALI Road Construction of the Mirkala 
Niono secondary road (72 km.) 

ADF AnF 9.44 
Required 5.56 

Total costl5.0 

tinder consideration tinder consideration. 
Co-financing required. 

N.A. /T979-198_9 

MALI Road Construction and maintenance 
of Gao-Mopti malor road; work 
briqade; traterial and experts 

FRG N.A. /-5n.l/ tinder consideration Under considerotion ?[.A./T98O-198'/ 

(51n km.) 

Inder consideration tinder consideration N.A. /T980-19831 

MALI Road Maintenance of FED-financed FED II.A. /-3.6-/ 

major roads. 

tinder consideration Under consideration N.A./Tg80-1915/ 

MALI Road Construction of Bamako-Seneqal 
border major road (525 km.) 

FRG N.A. /-46.7-/ 

P0



TABLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-

AMOUNT IUDOE ________ CONSTRUCTION 

CUNY - . I 
FOOE ACTIVITY DESCRIPTION DONORS (U.S.Smillion) ACTIVITY STATUS FUNRU iuDATES 

MALI Rail Railroad freight cars FRG 1.35 Near completion Financed 1976-1979 

for the Mali regional 
system. 

MALI Rail Material and equipment FAC 2.3 Being implemented Financed 1975-1978 

for the railroad. 

MALI Rail Modernization and rehabi- InA/IRRn InA/IRRn 19.50 Reina implemented Financed 1977-1982 

litation of railroad; 
training; technical ass-
istance; rolling stock; 

CIOA 
CCCE 
FKC 

CU)A 
CCCE 
FAC 

6.57 
5.30 
1.65 

track work; bridge repairs. 

MALI Water Supply of passenoer and FRG 3.068 Being implemented Financed 1978-1981. 

tanker ship. 

MALI Water Support for the Mali 
Maritime company. 

CIDA 2.19 Under consideration Under consideration N.A./T980-19T_/ 

ALI Multi-
modal 

Possible transport 
components within Senegal 

Kuwait 
Abu nhahi Fund N.A. /3.6-/ Inder consideration Under consideration N.A./fQ81-198T/ 

River Basin (OMVS) proqram. 

MAURITANIA Road Assistance for vehicle FRG 0.199 Near completion Financed 1976-1978 
repair center at Nouakchott. 

MAURITANIA Road Maintenance and rehabilitation CIDA CInA 4.5 Being Implemented Financed 1975-1979 

of major roads; equipment; 
technical assistance; traininq. 

Kuwait 
IDA/IBRO 

Kuwait 
IDA/IRf 

4.0 
3.0 

Total 11.5 
C.o 



TA I.F IIl A-1 (Cnntinued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL 

COUNTRY 
_________ 

OE ACTIVITY DESCRIPTION 
____--__DATE 

IN THE TRANSPORT SECTOR 

AMOUNT 

DONORS (U.S.Smillion) ACTIVITY STATUS unujrw o*nju 

BEGINNING-
CONSTRUCTION 

DATES 

MAURITANIA Road Construction of Nouakchott-
Kiffa major highway (582 km.) 

AFESO 
Kuwait 
FED 
U.A.E. 
France 
FRG 

AFES1) 
Kuwait 
FED 
U.A.E. 
France 
FRG 
Total 

23.94 
20.nO 
13.00 
1.02 
4.70 
3.20 
7*3 

Being implemented Financed 1975-1981 

MAURITANIA Road Additional funding for 
construction of Lake Arkiz 
road (previously funded for 
$21 million in 1974) 

Saudi Arabia 36.5 Being implemented Financed 1976-1980 

MAURITANIA Road CILSSIUNSO 401 Program: 
Construction and rehabilitation 
of 524 km. of secondary roads. 

UNSO 
USAI) 

UNSn 1.63 
IISAIn 3.110 

Required 12.60 
Total 17.2-3 

Work under IINSO financing Partially financed. 
is being implempnted USAIn fundinq under 

(110 km.) consideration. Co
financing is required 
for rehabilitation of 
about 302 km. 

N.A.11978-19831 

MAURITANIA Road Rural roads - linkage to 
South East. 

11SAIn IISAln 8.n 
Required 12.0 
Total 20.0 

Ilnder consideration Under consideration. 
Co-financing required. 

1981-1985 

MAURITANIA Road Upgrading of about 300 km. USAI 
of existing trails and tracks; 
formation of mobile briqades 
for construction and maintenance; 
traininq; studies.. 

4.5 Under consideration Under consideration 1980-1985 



TABLE III A-1 (Continued) 

CURRENT ACTIONS ANDPLANS OF 1'0 AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-
AOmr_ _ __ CONSTRUCTION 

MOD ACTIVITY DESCRIPTION DONORS (U.S.$rtllion) ACTIVITY STATUS FUNDING STATUS DATES 

MAURITANIA Road Participation in multi-
donor financing of the 
Houakchott-Nema road 

FFD 12.92 Under consideration tnder consideration 1979-1982 

(section to link Kiffa-
Atoun El Atrouss) 

MAURITANIA Water Nouadhibou Port expansion Kuwait 
IDA/IBRO 
CCCE 

Kuwait 
IDA/IBRD 
CCCE 

8.379 
8.000 
5.700 

Near completion Financed 1976-1979 

Total 22.07Q 

MAURITANIA Water Study for the expansion Kuwait 0.7 Being implemented Financed N.A./T979-79T 

of fishing ports. 

MAURITANIA Water Extensionof ferry service FRG 1.469 Being implemented Financed 1976-1981 

ar construction of a pier 
at Rosso. 

MAURITANIA Air Equipment for secondary FAC 1.038 Near completion Financed 1977-1978 

Airports. 

MAURITANIA Air Master plan for local air FRG 0.238 Being implemented Financed 1976-1980 

traffic service. 

MAURITANIA Air Construction of a domestic FRG F.753 Beinq implemented Financed 1976-1981 

airportat Nerna. 

MAURITANIA Multi-
modal 

Possible transport components 
within Senegal River Basin 

Kuwait 
Abu nhabi Fund 

N.A. /A._/ Under consideration Under consideration N.A./Fg8l-1984T 

(OMVS) program. 

Ln 



COUNTR 

NIGER 

NIGER 

NIGER 

NIGER 


NIGER 


NIGER 


NIGER 


NIGER 


NIGER 


?=E 

Road 

Road 

Road 

Road 


Road 


Road 


Road 


Roal 


Road 


TABLE Ill A-1 (Continued)
 

CURRENT ACTIONS AND PLANS OF AID AND CLUB D SAHEL 

INTHE TRAmSPORT SECTOR 


AMOUNT 
DONORS (U.S.Smillion)ACTIVITY DESCRIPTION 

Study of the Keita- FAC 0.305 

Ibohamane primary road.
 

Road maintenance program. USAID 2.458 


Maintenance and rehabilitation IDA/IBRD IDA/IBRO 15.600 

program: a) 4-year road BADEA BAEA 7.00n
 

ADF 3.666
maintenanice program; b) re- ADF 

Total 26.2F6
construction and improvement o. 


the Zinder-Nigerian border (113km)
 
and Maradi-Nigerian border (4g'km)
 
primary roads.
 

Study for the strengthening FAC 1.221 

of the TsernaOua-Tahoua major
 
road.
 

Bridge construction at Bailey. FAC 0.1 


Modernization of the Niamey- FED 29.95 

Zinder major highway. (815 km)
 

Maintenance and rehabilitation CIDA Q.0Bp 

of Route de 1'Unite.
 

Vehicle repair service center- FRG 1.141 

3rd and 4th tranches (continuation
 
of project begun in 1974) 

1.14
Provision of vehicles Japan 


ACTIVITY STATUS 

Near completion 


Near completion 


Beinq implemented 


Beinq implemented 


Being implemented 


Beinq implemented 


Beina implemented 


Beino implemented 


Binq implemented 


FUNDING STATUS 

Financed 


Financed 


Financed 


Financed 


Financed 


Financed 


Financed 


Financed 


Financed 


BEGINNING-

CONSTRUCTION
 

DATES_ 

1977-1978
 

1975-1978
 

1976-1980
 

1977-1979
 

11978-7B
 

1976-1979
 

1978-1983
 

1977-1980
 

1977-119901
 



TABLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DO SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-

COWOR oE ACTIVITY DESCRIPTION DONORS 
AMOUNT 

(U.S.$million) ACT! 

STACONSTRUCTION 
FUADUS DATES 

NIGER Road CILSS/UNSO 401 Program 

Construction or rehabilitation 
of 393 km. of secondary roads. 

UNSO IJNSO 
Required 
Total 

1.019 
9.700 
10.719 

Work under UNSO funding 
is being implemented. 
(70 km.) 

Partially financed 
(70 km). Co-financing 
required for construc
tion or rehabilitation 

1977-[19811 

of 323 km. 

NIGER Road Niqer -feeder roads USAID UISAII)
Required 

6.0 
10.0 

Under consideration Under consideration. 
Co-financina reouired. 

1980-1983 

Total cost 16.0 

NIGER Road Feeder road system deve-
lopment; technical assistance 
to Dosso Department. 

IDA/ISRO IDA/IBRD 
Required 
Total cost 

In.0 
2.0 

12.0 

Under consideration Under consideration. 
Co-financinq required. 

1979-1983 

NIGER Road Maintenance of 1,000 km. of ADB 2.0 Under consideration Under consideration N.A./Y979-198T/ 

feeder roads. 

NIGER Road Construction of the Zinder- CIPA In.66 tinder consideration Under consideration N.A./T979-198K/ 

Goure major road. 

NIGER Road Studies for feeder roads. ADF 0.444 Under consideration tinder consideration N.A./T979-1980T 

NIGER Road Construction of bridqe over FAC 0.7 Under consideration Under consideration N.A./T979-198Tf 

t;e Maggia River 

NIGER Road Strengthening of the Tsernaoua- FAC 4.4 Under consideration Under consideration N.A./T979-198/' 

Tahoua secondary road. 

NIGER Road Highway maintenance and IDA/IBRD 15.6 Under consideration Under consideration 1980-1985 

rehabilitation. 

NIGER Road Construction of Niamey-Upper USAID N.A./,4U. Under consideration Under consideration N.A.LT98O-198I/ 

Volta border major road (150 ki) FED 



TARLE III A-1 (rontinued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU 
SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-
CONSTRUCTION 

COUNTRY MODE ACTIVITY DESCRIPTION DONORS (U.S.$million) ACTIVITY STATUS FUNDING STATUS DATES 

NIGER Road Goulbi bridqe. F"" N.A./1.5_ Under consideration Under consideration N.A.LTg80-1981 

NIGER Road Feeder roads within pastoral Abu Ohabi N.A.. Under consideration Under consideration N.A./T980-198_V 

project. 

NIGER Rail Study for the Kano-Maradi CIDA 0.821 Under consideration Under consideration N.A./T98-gB1 

railroad. 

NIGER Water River navigation CIDA N.A.LB.q Under consideration Under consideration N.A.C98l-lga7 

(Phase II) .... 

NIGER Air Assistance to Directorate U9DP 0.154 Being implemented Financed 1977-1g80 

of Civil Aviation 

NIGER Multi- Transport plan FAC 0.4 Being implemented Financed N.A.[1979-791 

modal 

00, 



TABLE 1I A-1 (Continued)
 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL
 

IN THE TRANSPORT SECTOR 


AMOUNT 

ACTIVITY STATUS
DONORS (U.S.Smillion)


ACTIVITY DESCRIPTION
COUNTIY MODE 

ISB 6.25 Being implemented
SENEGAL Road 	 Construction of the 71 km. Islamic 


Cap Skirring - Ziguinchor Development ADB 6.00
 

major road in the Casamance Bank (ISDB) Total T
 

area. 
 ADB
 

FED 12.55 Being implemented

-SENEGAL Road 	 Improvements and paving of 

the Koled'-Velingara major 
road (128 km.) 

Being implementedUSAID 3.0Feeder roads within 

Casamance IRDP.
 

Being implemented 


SENEGAL Road 


Saudi 36.0

SENEGL Road 	 Project loan for con-


struction of highway 
 Arabia
 
system. 

Being implemented

SENEGAL Road 	 Improvement and main- IDA/IBRD 6.6 


tenance of about 1,250 km.
 
of feeder roads; equipment;
 
technical assistance.
 

Being implemented

SENEGAL Road 	 Pavement strengthening of IDA/IBRO 15.0 


204 km. of primary roads;
 
equipment for highway main
tenance; technical assistance.
 

- 8.0 	 Being implemented
Road Pavement reinforcement of IDA/IBRD
SENEGAL 


about 110 km. of primary 
roads; 4-year maintenance
 
program (Second Highway
 
Project).
 

FRG 0.666 Being implemented
SENEGAL Road 	 Study and engineering design FRG 

ADF 0.278
work for the Tambacounda - ADF 

Total O.9A4
Mali border major road. 


FUNDING STATUS 

Financed 

BEGINNING-

CONSTRUCTION 
DATES 

1978-1982 

Financed 1977-1981 

Financed 

Financed 

1978-1984 

1978-19931 

Financed 1976-1980 

Financed 1977-1980 

Financed 1973-1980 

Partially financed. 
ADF contribution is 
under consideration. 

1975-1980 

'-44 

I'-

In 



TABLE III A-1 (Continued)
 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL
 

ACTIVITY DESCRIPTION 


CILSS/UNSO 401 Program: 

Construction and rehabili-

tation of 426 km. of secon-

dary roads. 


Fourth Highway Project: 

maintenance and rehabili-

tation. 


Construction of the 

Tambacounda -
Mali border
 
secondary road.
 

Feeder roads within Ferlo 

IRDP.
 

Construction of Tambacounda-

Kedougou secondary road.
 

Fifth Highway Project: 

maintenance and rehabili
tation program.
 

Railway rolling stock 


Railway investment plan: 

track renewal (60 km.); track
 
maintenance equipment; train
inq; r1akar area improvements
 

Fourth Railway Porject: 

track renewal; technical 

assistance; equipment.
 

INTHE TRANSPORT SECTOR 


AMOUNT 

DONORS (U.S.Smillion) 


UNSO UNSO 1.2 

Required 12.2 

Total 7 


IDA/IBRD IDA/IBRD 20.0 

Required 30.0 

Total 50.0
 

FRG N.A.r._ 


CIDA 3.6 


FED 7.3 


IDA/IBRD 10.0 


CCCE 3.135 


IDA/IBRD 11.0 


IDA/IRRn 10.0 


ACTIVITY STATUS 


Work under UNSO funding 

is being implemented 

(90 km.) 


Under consideration. 


Under consideration. 


Under consideration. 


Under consideration. 


Under consideration. 


Near completion. 


Being implemented 


Under consideration. 


BEGINNING-

CONSTRUCTION
 

DATES
FUNDING STATUS 


Partially financed N.A.L1978-19817
 

(90 km.) Co-financing
 
required for construc
tion and rehabilitation
 
of 336 km.
 

Under consideration. 1980-1985
 
Co-financinq required.
 

Under consideration. N.A.L98O-1g837
 

Under consileration. N.A.LrT979-19857
 

Under consideration 


Under consideration 


Financed 


Financed 


Under considera-

tion
 

1979-1982
 

1983-1988
 

1976-1978
 

1978-1982
 

1981-1985
 

c:) 

COUNTRY 


SENEGAL 


SENEGAL 


SENEGAL 


SENEGAL 


SENEGAL 


SENEGAL 


SENEGAL 


SENEGAL 


SENEGAL 


MODE 


Road 


Road 


Road 


Road 


Road 


Road 


Rail 


Rail 


Rail 




TARLF III A-1 (Continued)
 

CURRENT ACTIONS AND PLANS OF AID AND 
CLUB DU SAHEL
 

IN THE TRANSPORT SECTOR 


DONORS (U.S.$millon) ACTIVITY STATUS 

ACTIVITY DESCRIPTION
COUNTRY MODE 


Being implemented
BADEA 7.200
BADEA
Water Dakar fishing port
SENEGAL 	 CCCE 6.105
CCCE
extension; technical 
 6.000
IDA/IBRD IDA/IBRD

assistance. 
 Total 19.3'5
 

Under consideration.
IDA/IBRD 10.0 

Water Expansion of Dakar Port.
SENEGAL 


Being implemented
0.085
UNDP
Civil aviation technical
Air 

training.
 

SENEGAL 


2.419 	 Being implemented
Technical assistance for CIDA 


aviation.
 

IDA/IBRD IDA/IBRD 6.5 Under consideration. 


SENEGAL 	 Air the development of civil
 

SENEGAL 	 Air Strengthening of Dakar Inter-
national Airport, plus tech- Reguired 5.5 


Total 12.0
nical assistance for small 

airport development.
 

1.0 	 Being implemented
SENEGAL 	 Multi- Transport master plan for USAID 


modal Casamance region.
 
Under consideration 


SENEGAL Multi-	 Possible transport components Abu Ohabi N.A.t3. 


within Kamobeu - Baila Dam Possibly Others
modal 
 perimeter.SENEGAL Multi- Transport components within 	 Kuwait N.A. _67 Under consideration. 

Abu Ohabi Fundmodal Senegal River Basin (OMVS) 
IMSAI
 

BEGINNING-


CONSTRUCTION
 
FUNDING STATUS
 

1977-1981
Financed 


Under consideration. 1982-1987
 

1978-1981
Financed. 


Financed. 1978-L980
 

Under considera- 1979-1983
 
tion. Co-financing
 
required.
 

Financed. 1978-1981. 

Under consideration. N.A.1-981-1983" 

Under consideration. N.A.I981-19BY 



COUNTRY 


UPPER VOLTA 


UPPER VOLTA 


IPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


UPPEiR VOLTA 


1IPPER VOLTA 


MODE 


Road 


Road 


Road 


Road 


Road 


Road 


Road 


Road 


TARLE I1IA-1 (Continued)
 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL
 

tenance of secondary 
roads.
 

Improvement and main- CIPA 


IN THE TRANSPORT SECTOR 

ACTIVITY DESCRIPTION DONORS 
AMOUNT 

(U.S.$mJ1lion) ACTIVITY STATUS 

Study for the section 
Fada N'Gourma on the 

FEr) 1.141 Near completion 

Niamey road. 

Improvement and pavinq 
of the Ouagadougou-
Koudouqou major road 
(120 km) 

FE) 14.3 Near completion 

Road Transport Planninq 1NUP n.0Qn Peinq implemented 

Construction of theDort-Djibo major road 
AnF 7.222 Reino implemented 

in the ORD du Sahel 
(200 kin) 

1Q.276 Reinq implemented 

!teina implemented
FAC 1.2
Construction of Konq-
oussi-nJtbo secondary
 

road (80 km)
 

Peinq implemented

fesign for a brldqe FAC 1.1 


over the Pendjart River.
 

Beinq implemented
InA/IRRf 7.15Improvement and main-
tenance of 1,200 km of rural 
roads; maintenance of about 
2,10o km of existino rural 
roads; technical assistance.
 

UK 


FUNDING STATUS 

FU ST 


Financed 


Financed 


Financed 


Financed 


Financed 


Financed 


Financed 


Financed 


T
rIN ULSIDA n
 

ATE
 

1977-1979
 

1976-1979
 

1976-1981
 

1978-81
 

1977-1982
 

N.A.(78-79)
 

N.A.(78-78)
 

1976-1979
 

L a
 



TABLE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-

COUNTRY MODE ACTI'MY DESCRIPTION DONORS 
AMOUNT 

(Ut.S.$mllon) ACTIVITY STATUS FUNDING STATUS 
CONSTRUCTION 

DATES 

UPPER VOLTA 

UPPER VOLTA 

IPPER VOLTA 

UPPER VOLTA 

Road 

Road 

Road 

Road 

Reconstruction of the 
Banfora-Bobo-Hounde 
primary road (183 km); 
equipment; technical 
assistance. 

Reconstruction of the 
Solenzo-Koudougou primary 
road (70 km) 

Rehabilitation and main-
tenance of rural roads in 
Eastern ORD 

Road maintenance equipment 

InA/IRRn 
OPEC Special 
Fund 

IOA/IBRD 

USAID 

FAC 

IDA/IBRO 
OPEC Special 

Fund 
Total 

4.15 

2.98 

0.87 

20.J 

2.1 

inmr:lmlemented 

Peinq implemented 

Beinq implemented 

Peinn implemented 

Financed 

Financed 

Financed 

F c/A 

Financed 

1976-1980 

1973-1q78 

1977-1980 

(1978-19/9) 

UPPER VOLTA 

UPPER VOLTA 

Road 

Road 

Establishment of 3 vehicle FRG 
repair service centers; 

experts; equipment; trainitnq 

CILSS/UNSO 410 Program: U'ISO 

Construction and rehabilitationUSAn 
of 464 km of secondary roads. 

1.122 

IINSn 2.8 
USAIO 11.0 
Total 13.8 

Being implemented Financed 1976-1980 

Work tnder U'ISO fundinq Partially financed. 1976-1985 

is being implemented. ISAID participation 
USAI) participation under consideration 
is under active consider
ation , includinq possible 
traininq of work brloades 
for feeder road maintenance 
proqram. 

UPPER VOLTA Road UIpqradinq of the Koupela-
Fada N'Gourma-Niger border 

major road (239 

USAInl USAID 10.0 
Required 50.0 
Total RE) 

Under ocnsideraton Under consideration. 1980-1985 
Co-financinq required. 

(a0 



TAPLF III A-1 (ontinued)
 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL
 

IN THE TRANSPORT SECTOR 


AMOUNT 

DONORS (U.S.JS0111on) 
 ACTIVITY STATUS 


InA/IRRO 	 InA/IBRD 20.0 u1nder consideration 

Required 14.0 

Total cost .0 


IfA/IBRO 	 IDA/IRRO 25.0 'lnder consideration 

Reauired 21.0 

Total cost 1F-.n 


ADF 


CIDA 


Netherlands 


FAC 


ADF 


FFD 


AnF 


0.222 tInder consideration 


8.212 llnder consideration 


2.5 tInder consideration 


0.6 1under consideration 


1.0 tinder consideration 


2.3 tinder consideration 


6.5 tinder consideration 


BEGINNING-

CONSTRUCTION
 

DATES
FUNDING STATUS 


Under consideration 1981-1986 
Co-financina re
quired 

Under consideration 1983-1987
 
Co-financinq requir
ed
 

Under consideration N.A. (lq7g-1980)
 

Under considera- N.A. (1980-1983) 
tion 

tinder considera- N.A. (1980-1983) 

tion 

Under considera- N.A. (1980-1980)
 
tion
 

Under considera- N.A. (197g-1980)
 

tion
 

Under considera- 1979-19R2
 
tion
 

tinder considera- N.A. (197q-1985)
 

tion
 

COUNTRY 


UPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


UPPER VOLTA 


MODE 

Road 


Road 


Road 


Road 


Road 


Road 


Road 


Road 


Road 


ACTIVITY DESCRIPTION 


Hithway maintenance 

program 


Rehabilitation of 

lnuaaadouoou-Kaya 

primary road (100 

km paved) and Kaya-Dori
 
primary road (174 km
 
gravel)
 

Study of the Fada-

nnnande-Taparko road-

Phase I
 

Roads in the Volta 

Valley Reqion 


Reconstruction of the 


nuagadouaou-Kasolo link 

on major road to Kaya
 

Road maintenance equipment 


Study of Dori-Sebba-Gorom 


Gorom road 


Maintenance 	of paved 

(primary) roads 


fevelopment and paving 

of the section Sakdinee-

Hounde on the main
 
flueqadou!ou Z~oho Road
 

l.-4 



TABLE III A-1 (rnntinued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-

COUTRY MODE ACTIVITY DESCRIPTION DONORS 

AMOUN r 
(j.S$mtlion) ACTIVITY STATUS FUNDING STATUS 

CONSTRUCTIONDATES 

tPPER VOLTA Road Construction of Hounde 
Sakoince primary hiqh-

FRG N.A. (2.2) tinder consideration Under considera-
tion 

N.A. (1980-1982) 

way (25 km) 

UPPER VOLTA Road Construction and reha-
bilitation of the Bilango-

ADF N.A. (2.5) Under consideration U1nder considera-
tion 

N.A.(1980-1982) 

Taparko-Korsimoro-Boulssa 
all weather road ( 80 km) 

UPPER VULTA 
Road Technical assistance for FRG FRG 0.153 tlear Completion Fina-vcod 1975-1978 

study of Oeqadouaou-Tamhao FAC FAC n.2n0 

Railroad Total T.353 

UPPER VOLTA Rail Equipment for the Abidjan-
Niger railroad system 

(IDA 13.164 Near completion Financed 1977-1979 

UPPER VOLTA Rail Regional Railways Project-
Ivory Coast/Upper Volta: 

IfA/IBRO 5.2 Reinn implemnted Financed 1978-1980 

track improvement; realirn
ment; maintenance equipment; 
technical assistance. 

IPPER VOLTA Rail Construction of a railroad FED FED 19.0 inder consideration 'Inderconsidera- N.A. (1931-1986) 
line to link the proposed 
manganese mine at Tambao 

ADF 
FAC 

ADF 
FAC 

12.0 
5.0 

tion. Co-financing 
required 

with fuaoadouqou FRG FRG 
Required 

n.a. 
54.0 

Total cost M" 

IIPPER VOLTA Water Constructinn of bonded FRG n.R q lear comoletion Financed 1975-1978 
warehouses for Upper 
Volta at the port of 
Lome, Toqo 

IIPPER VOLTA Multi- Transport Plan FAC 0.2 Reino implemented Financed N.A. (1979-1979) 
modal 

'--4 

(.J 



TARE III A-1 (Continued) 

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL 

IN THE TRANSPORT SECTOR BEGINNING-
CONSTRUCTION 

COUNTRY MODE ACTIVITY DESCRIPTION DONORS 
AMOUNT 

(U.S.$m!llionl ACTIVITY STATUS FUNDING STATUS DATES 

REGIONAL Road Study for the regional road FED n.078 Plear completit, Financed 1978-1978 

Madina-Ba-San Vicente on 
the Dakar-Banjul-Rissau 
Axis. 

REGIONAL Road Two road sections in Lake 1ISAID 1.55 Retnq implemented Financed 1977-1980 

Chad Basin area 

REGIONAL Road Development of the regional FED 5.168 Retna implemented Financed 1978-1981 

road Sabonqari-Gaya to link 
Benin and Niaer 

REGIONAL Road nevelopment of the regional 
road Mango-Upper Volta border 

FED 7.9R8 Beinq implemented Financed 1977-1980 

(109 km) connecting Upper 
Volta, NiqerMali and Togo 

REGIONAL Road Final technical studies UNt P 1.0 Beinq implemented Financed 1978-1981 

relating to improvement of 
Trans-Saharian Road seq
ment in Nioer 

REGIONAL Road Study of Liptako-Dori-Tera-
Niamey road development 

ADF 0.415 Under consideration Under considera-
tion 

N.A. (1980-1980) 

REGIONAL Road Studies for development 
of road areas of influence in 

AUF 0.171 11nder consideration Under considera-
tion 

N.A. (1980-1980) 

Gambia-Senegal 

REGIONAL Multi- Preparatory assistance to UNOP 0.65 Ilear completion Financed 1978-1978 

Modal study major transit corridors 
and trade routes of land-locked 
Sahelian countries. 

REGIONAL Multi- Reqional Transportation Plan- USAIO 5.0 tInder consideration Under considera- 1980-1984 

modal ninq tion c.. 



TARLE III A-?
 

Club du Sahel
 

Current and Planned Transport Investn-nts by Mod
 

Investments (millions of dollars)
 
Percent of Total
Total
Additional Funding
Funding
No. of Funding
Mode 


Investments
Required
Under Consideration
Projects Committed 


80.3
1311.305
313.347

1 116 517.1q2 480.766
Road 

9.9

""41 54.000 161.343 


1 60-%72 46.821 
5.4
87.751
0
38,168
49t.53
Wator 2 

2.1
34.547
5.500
* 6.50012 22-547
Air 

2.3
37.691
0
l .. 2.691 35.000W,,1t4amnA* 
100.0
1632.637
372.847 


Toi 172 652,535 607.255 


Include@ cost estimates by the DOT tea. for 19 officially un-costed projects
.7 
USAID,IBRD, Club du Sahel, U.S. Dept. of Transportation
Sources: 




TAiBLE III -A-3 

CUB DU SAHEL 

ADDITIONAL CO-FINANCING RI=JIR FUR TRANSPORT 

( Millions of Dollars I 

PWE= 

Mde 

Aitional CO-Financing 

Partially Cmitted Projects 

Required for: 

Projects Under Consideration Total 

RAIL 

WNTER 

AIR 

UKmTIDL 

GRAND IEUL 

41.5 

0 

0 

0 

0 

41.5 

271.847 

54.0 

0 

5.5 

0 

331.347 

313.347 

54.0 

0 

5.5 

0 

372.847 

Source: Club du Sahel 

CC) 



TARLE III A-4 

CLUB DU SAHEL 

CURRENT AND PLANNED ROAD INVESTMENTS 

by TYPE of ROAD WORK: 

CONSTRUCTION, REHABILITATION. MAINTENANCE 

TTPr OFo 

ROAD WORK FUNDING 

COHITTED 

FUNDING 

UNDER CONSIDERATTON 

o do nrM_ 

ADDITIONAL F1JNDING 

REOTREnNVE 

_ 

TOIA. 

TNE1NTS - p'.EER,"'X 

CONSTRUCTION 294.764 338.995 206.347 840.106 64.1 

REHABILITATION 184.813 94.600 83.000 362.413 27.6 

MATINNANCE 26.976 46.500 24.000 97.476 7.4 

OTHER 

TOTAL 

10.639 

517.192 

0.671 

480.766 

0 

313.47 

11. 

1ii1 

it1 

n 

n q 

1in n 

I/Includes cost estimte by the wcyr tean for iLu ottncially un-costed road projects 

Sources: USAID, IBRD, Club du Sahel, U.S. Dept. of Transportation 



TAKLE III A-5
 

CLUB DU SAHEL
 

CURRENT AND PLANNED INVESTMENTS by 

TYPE OF ROAD
 

INVESTMENTS
TYPE OF ROAD 

UNER CON IIATI C
COMMITTED 

NO. OF PROJECTS MILLION DOLLARS 
MILLION DOLLARSNO. OF PROJECTS 

271.483
20
384.425
31
PRIMARY 


142.528
14
78.357
13
SECONDARY 


63.215
12
38.380
8
FEEDER 


3.540
5
16.030
13
OTHER ROAD 

PROJECTS
 

480.766
51
65 517.192
TOTAL 


for 10 officially un-costed road projectsI_/Inludes cost estimate by DOT tes 


USAID, IBRD, Club du Sahel, U. S. Dept. 6f Transportation
Sources: 
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TAPLF III A-r
 

Timestream of Funding Committed, Under Consideration,
 

or Required for 'Transport Infrastructure Projects, 970-1990
 
(million dollars, 1978)
 

Required Total
Under Consideration
Year Funding Committed 


1970
 

1 

2 
1.692
 

3 1.692 


1.692
 
4 1.692 


18.677
 
5 18.677 


66.199
 
6 66.199 


102.400
 
7 102.400 


135.282
 
8 135.282 


41.863 217.150
44.641
9 130.646 


55.214 237.394
89.328
92.852
1980 

224.403
59.947
106.035
1 58.421 


54.957 187.612
102.785
2 29.870 


59.157 171.036
98.062
13.817
3 

51.890 129.510
76.911
.709
4 


30.676 87.165
56.209
.280
5 

38.640
14.943
23.697


6 

12.533
4.2
8.333


7 

1.667
1.667


8 

9
 

1990 


1632.638
372.847
607.254
652.537
Totals 




TABLE III A-7 

Distribution by Recipient Country of Club du Sahel 

Current and Planned Transport Investments 

(inU.S. $ million) 

Investments Disposition 

Country Total Value % of 
Sahel Total 

Modal Split runding 
Committed 

Funding Under!/ 
Consideration 

Funding 
Required 

CAPE VERDE 37.538 2.3 Road 11.391 2.82 34.718 0 
Water 2i.037 
Air 1.110 
Multi
modal 4.000 

CHAD 200.458 12.3 Road 
Air 

189.300 
1.158 

40.382 55.789 104.287 

Multi- 10.000 
modal 

GAMBIA 52.233 3.2 Road 
Water 

40.402 
1.213 

30.358 21.875 

Air 9.592 
Multi
modal 1.026 

MALI 279.521 17.1 Road 
Rail 

243.593 
27.670 

93.431 150.530 35.560 

Water 5.258 
Multi- 3.000 

MAURITANIA 213.986 13.1 

modal 

Road 
Water 
Air 

177.709 
24.248 
8.029 

156.9g6 32.420 
24 .600 

Multi- 4.000 
modal 



Investments Disposition 

Countri Total Value % of 
Sahel Total 

Modal Split Funding 
Committed 

Funding Underll 
Consideration 

Funding 
Required 

NIGER 19i!.767 11.8 Road 
Rail 

185-302 
9.821 

n,.2A2 95.8?5 21.70O 

Water .nnn 
Air 154 
Millti
modal n.onn 

SENEGAL 262.188 16.1 Road 
Rail 

184.244 
24.135 

132.21') 82.278 47.700 

Water 
Air 

2q.305 
14.504 

Multi- l0.0'0 
modal 

UPPER VOLTA 372.311 22.8 Road 
Rail 

262.704 
108.717 

105.277 128.034 139.000 

Water 9.69f0 
Mil ti - 0.200 

modal 

REGIONAL 21.635 1.3 Road 
Multi-

16.570 
5.065 

15.849 5.786 0 

modal 

TOTAL 1632.637 100.0 1632.637 652.535 607.255 372.847 

1/Includes cost estimates by the DOT team for 19 officially un-costed projects 

I1.S. Department of TransoortationSources: USAID. IRRO. Club du Sahel, 
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TABLE III A-B 

IDANS AND GRANTS FROIM SOCIALIST COUNTRIES 

CIISS MEMBER STATES 

1954 	- 1977
 

ASSISTANCE 
RCIPIENT DONORS (US $ Million) 

CAPE VERDE 	 USSR 1/ 

CHAD 	 USSR 2.0 
China 50.0 

GAMBIA 	 China 17.0 

MALI 	 USSR 86.0 
Eastern Europe 23.0 
China 68.0 

MAURITANIA 	 USSR 5.0 
China 85.0 

NIGER 	 USSR 2.0 
China 51.0 

SENEGAL 	 USSR 9.0 
Eastern Europe 35.0 
China 49.0 

UPPER VOLTA 	 USSR 1.0 
China 60.0 

TOAL . . . . . ............. 	 543.0
 

1/: 	 An econmic cooperation agreement has been signed, but information 
on the amount of assistance extended, if any, is not available 

Source: USAID, Congressional Presentation, FY, 1979, Annex A 
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Figure III A-3 	 All Funding for Road Construction, Rehabilitation and Maintenance,
 
1973-1988 (1978 dollars).
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TABLE III 9-1
 

USAID 

Current Actions and Plans in Sahel Transport Sector
 

Investments (Inmillions of dollars)
 

Committed Under Consideration Total Value
Country Mode No. of 

Projects
 

Cape Verde Multimodal 1 o 1.0 1.0 

9.0 9.0 18.0
Chad Road 2 


1 0 4.6 4.6
ambia Road 


15.0 18.25
ali Road 2 3.25 

Mauritania Road 3 0 15.5 15.5
 

2.458 13.35 15.808
Niger Road 3 


Road 1 3.0 0 6.0 

Senegal Rulttmodal - ... ..... .... 1.0 2.0 

2.98 20.0 22.98
Upper Volta Road 3 

Regional Road 1 1.55 0 6.55 

RuTtTm~dil T . . . . . . . . . . . . . . .0 . . . . . . . . . . . . ..- 5.0 

108.688
Total 20 23.238 85.450 


I/Includes cost estimates by DOT team for 3 officially un-costed projects.
 

Souces: USAID, Club du Sahel, U.S. Department of Transportation 

'-3 
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IV. LEGISLATIVE GUIDELINIES RELATING TO AID INVESTMENT IN
SAHEL
 

TRANSPORT INFRASTRUCTURE
 

A. 	 General 

In the Foreign Assistance Act of 1973, the 
Congress initiated the 

concept of "New Directions." This legislation mandated a shift in 

bilateral aid away from large-scale capital 
transfers to efforts 

critical problems in functional sectors which affect the 
focused on 

less developed countries: 
lives of the majority of the people in the 

and rural development; population
food 	production, nutrition, 

planning and health; education; public 
administration and human
 

Highest priority was given to undertakings
 resource development. 


which directly improve the lives of the 
poorest people and their
 

development.

capacity to participate in economic and social 


In particular, the legislation directs 
that U. S. development assis

tance resources be allocated primarily 
to countries and activities 

which most effectively involve the poor 
in development by making it 

possible for them to better their lives 
through their own efforts.
 

further guidelines on "New 
Legislation enacted in 1975 provided 

Policy language from the 1973-1977
 Directions" functional goods. 


legislations and from Committee hearings 
pinpoint the new thrust
 

of U. S. assistance efforts.
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B. 	Principal Elements of "New Directions" Legislation
 

The Target Group
 

o 	Development assistance furnished under this chapter shall be
 

increasingly concentrated in countries which will make the
 

most effective use of such assistance to help the poor
 

toward a better life (especially such countries which are
 

suffering from the worst and most widespread poverty and are
 

in greatest need of outside assistance). In order to make
 

possible consistent and informed judgements concerning U. S.
 

bilateral development assistance that assistance should give the high

est priority to undertakings submitted by the host government
 

which directly improve the lives of the poorest of their
 

people and their capacity to participate in the development
 

of their 	countries.
 

* 	The Committee intends for this assurance to go primarily to
 

those whose need is greatest. Particular consideration is
 

to be given countries which demonstrate the intent and the
 

capacity to place our assistance at the disposition of those
 

who wish to help themselves.
 

2. 	Project Orientation
 

Future U. S. bilateral support for development should focus
* 


on critical problems in those functional sectors which affect
 

the lives of the majority of the people in the develoFinq
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countries: food production, rural development and
 

nutrition , populat in planning and health; and education. 

public administration and human resources develupment.
 

" The priority area of concentration will be food production.
 

Bilateral development aid should concentrate increasingly on
" 


critical development problems, and less on large scale capital 

transfers, which when made should be in association with con

tributions from other industralized countries working together 

in a multi-lateral framework. 

" Provision of major transportation infrastructure is not to be 

ruled out as a form of U. S. assistance, despite the general 

policy for avoidance of major civil works in other AID activi

to be placed upon feeder roads (especiallyties. Emphasis is 

as part of an agricultural program) in the short-term, and 

upon agricultural storage needs in the immediate and medium

term future. 

Section 106 authorizes the appropriation to help solve
" 


economic and social development problems in fields such as
 

transportation and power -- The Committee is of the opinion 

devoted too much emphasis to financing thethat AID has --

building of large show-place projects -- dams, roads, power 

which often do not bring directplants and the like --
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benefits to the common people of the developina countries. It
 

isthe Committee's intent that the funds authorized under
 

local projects which will
this section be used for small 


be of greatest benefit to the local people involved. Show

place projects do not belong in the new aid program.
 

" Assistance provided "shall be used primarily for activities
 

which are specifically designed to increase the productivity
 

of the rural poor through" improvements of
and income 


marketing facilities and systems, expansion of local 
or
 

small scale rural infrastructure and utilities such as
 

farm-to-market roads, storage facilities and land tenure
 

arrangements.
 

Govern
"Growth in the gross national product is not enough.
" 


ments of the developing nations must actively attempt 
to dis

tribute income more equitably."
 

"U.S. bilateral assistance henceforth should be problem* 


solving, people-oriented.'
 

* "Section 106 authorizes (funds) to help solve economic and
 

social development prublems in fields such as transportation,
 

taking into account that many LDCs still need substantial
 

external resources to provide ddequate roads, power."
 



0 

iv-5 

"our policies and programs must be aimed directly at 
the
 

"must be
 poor majority's most pervasive problems.' (There) 


a recognition that labor-intensive technologies are generally
 

more suited to the developing world than the wide spread use
 

of capital equipment, which eliminates jobs and uses up
 

scarce foreign exchange. The Committee believes that policies
 

which encourage social justice and full employment can"
 

lead to greater economic growth then would be possible
 

through concentration on economic growth alone.
 

United States assistance should concentrate on the development
* 


of labor-intensive technologies suitable to the less developed
 

countries.
 

to 	help countries solve
 a 	Assistance "should be used 


development problems in accordance with a strategy that aims
 

to increase substantially the participation of the poor.
 

countriesAccordingly, greatest emphasis should be placed on 

and activities which effectively Involve the poor In develop

ment, by "increasing labor-intensive production, spreading 

productive investment and services out from major cities to 

small towns and outlying rural areas, and otherwise providing 

opportunities for the poor to better their lives through
 

their own effort. 
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0 the President shall establish" criteria (to assess 

: reduce rates of unemployment and underemployment;efforts to 

- The President shall specifically take into account 

"countries' actions which demonstrdte genuine concern
 

and effective action for materially improving the lives
 

of the poor and their ability to participate in develop

ment, including but not limited to efforts to"
 

promote greater equity of income distribution, includinn
 

measures such as more progressive taxation and mor2 c ita'lr
 

returns to small farmers ....
 

3. 	Multi-Donor Coordinated Effort
 

- Assistance furnished under this section shall be in accordance
 

with a long-term, multi-donor development plan which calls for 

equitable burdensharing with other donors and shall be furnished,
 

whenever appropriate, in cooperation with an international
 

coordinating mechanism.
 

report on the Sahel
"The President shall prepare an annual 


Development Program concerning the allocation of the United
 

States contribution to the Program, the extent of the contri

butions from other donor countries, the effectiveness of the 

du Sahel, and theintegrated effort through the Club des Amis 

progress made in achieving the objectives of the Program."
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v The plan is to call for equitable sharing of the assistance 

burden among donors, and whenever appropriate the U. S. assis

tance will be furnished in cooperation with an international
 

coordinating mechanism.
 

established 	mechaa This is 	 a multi-donor effort whichhas an 

nism, and requires the recipient nations to coordinate and
 

intergrate the development effort in the region.
 

* Rather than a fragmented approach to a given country's
 

program represents developmentdevelopment needs, the Sahel 

in the aggregate. Each donor participates in those project 

areas to which it is best suited. However, the efforts of
 

each donor are integrated into an overall development scheme.
 

4. 	Authorized Amounts.
 

Two hundred million dollars was made available for this pro0 


gram (in addition to funds otherwise available) beginning in 

Not 	over fifty million dollars was to be
Fiscal Year 1978. 


The funds so appropriated are to
appropriated for 1978. 


remain available in the future until expended.
 

* 	The LI.S. contribution to the overall Sahel Development
 

Program will not normally exceed 15 percent of total contri

butions in any year, and will not exceed 20 percent of total
 

contributions to the program.
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5. Timing
 

0 The President is authorized to furnish assistance, on such
 

terms and conditions as he may determine, for the lng

term development of the Sahelian region.
 

It shall be in accord with a long-tern multi-donor development
* 


plan.
 

* 	A long-term development plan for the Sahel is indeed a unique
 

approach to regional development efforts. The long-term
 

multi-donor approach to the problems of the Sahel was
 

mandated by the Congress in reaction to the drought which
 

brought such tragedy to this region.
 

near-term
The 	program is to be considered in three phases: 


(1982 thru 1989); and long-term.(1978 thru 1981); medium term 

In the near term, 1978
0 	-- A three-phase program is planned. 


to 1982, activities Ill be designed to use existing resources
 

and 	 technology for crop production, protection, and storage. 

Integrated rural development schemes --- feeder roads (among 

other programs including storage) ---will lie undertaken. In 

the medium term, 1982 to 1990, the program will continue and --

develop extensive storage facilities . . . . Over the long-term, 

the major resources of the region, particularly the river 

basins, will be tapped.
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AND THEIRCHAPTER V - ALTERNATIVE TRANSPORT MODES 
REIATION TO THE CONGRESSIONAL MNDATE 

A. 	 GENRAL 

in 1973 and 1975 the Congress directed, amongUnder legislation enacted 

other things, that the President should establish criteria to assess efforts 

at reducing rates of unemploymert and under-employment; and that assistance 

should be used primarily for activities specifically designed toprovided 

increase the productivity and in-cme of the rural poor through inprovement 

or small scaleof marketing facilities and systems, and expansion of local 

as farm-to-market roads, storagerural infrastructure and utilities such 

facilities and land tenure arrangements. 

Further, the rural poor should participate as much as possible in the develop

ment process to ensure program effectiveness and equitable distribution of 

AID (1) should therefore focus on programs emphasizing a
resulting benefits. 


strategy that includes the following broad objectives:
 

should benefit the poor primarily (a) 	 development programs 


with the objective of at least narrowing the relative
 

income gap between rich and poor; 

(b) 	 decisions about development programs should be made in 

cooperation with the poor to the fullest extent possible; 

input frcm the(c) development programs 	 require substantial 

poor 	who stand to benefit;
 

a learning experience(d) 	 implementing development programs becomes 

for participants, yielding lasting improvements in their skills; 

in Development Assistance, 	 Report to the 
(1) Implementation of "New 	Directions" 

Ccmittee on International Relations on Implementation of Legislative
 

Reforms in the Foreign Assistance Act of 1973, Prepared by AID, July 22, 1975.
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(e) participants can improve program performance by feeding back
 

information to program administrators directly or indirectly;
 

(f) participation of and benefits for women are addressed expli

citly and with a view to improving their condition.
 

The participation emphasis of the mandate reflects the congressional
 

view that AID expenditures should represent not consumer hai.douts with
 

temporary though beneficial impact but investment in people that pays
 

off in increased capacity to produce, the sine qua non of the developing
 

countries' own efforts to sustain improvements in living standards.
 

But AID recognizes that while it is extremely important, popular
 

participation alone will not move the poor majority above the poverty
 

level Other inputs ranging from seeds and fertilizer to dams, farm-to

market roads, and other essential infrastructure must be available to
 

complement labor, while health, nutrition, and training programs are
 

needed to strengthen labor's effectiveness. Moreover, policies ensuring
 

access for the poor to these labor-augmenting inputs and promoting
 

their most efficient use are essential if productive capacity is to be
 

increased. Curtailing population growth is extremly important in 

this process if scarce resources are to be used well.
 

most transport projects ar modes including those oriented tow-ard 

construction, improvement, maintenance, institution building and training 

will satisfy to a greater or lesser degree the above criteria. This 

Chapter presents the best currently available information on the extent 

to which various types of transport projects can help meet the objectives 

set by the Congressional Mandate. 
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The focus of this chapter will be on road projects because
 

roads, at this time, are of the greatest importance to the
 

economic development of the Sahel, and a large amount of
 

funds ($517 m) (1)have already been committed to this mode.
 

In addition, as explained in Chapter VIII, expenditures on
 

road infrastructure in the Sahel relate most closely to the
 

requirements set forth in the Congressional mandate. Considera

tion is also given to rail; since this mode is owned and
 

operated by the governments much of the impact on the rural
 

poor that can be expected from the mode will depend on govern

ment policy with regard to service levels, fares, and tariffs.
 

And in the Sahel, government policy is presently directed primarily txxr 

maintaining the railroads' financial viability and charging the
 

maximum fare that traffic will bear rather than minimizing the
 

cost of transport to rural areas. Thus, rail expenditures are
 

less likely to impact directly on the welfare of the rural poor
 

and therefore do not receive as much attention in this report
 

as do the roads.
 

Ports are included since the Sahel countries are vitally dependent 

upon ports for their imports and exports. As with rail, hoever, 

onimprovements in ports will probably have little direct impact 

the rural poor. Airports are also considered, since expansion of 

airstrips in otherwise inaccessable areas may facilitate omple

mentary regional investments. Finplly, Transport Surveys and Institu

tion Building will be briefly discussed because of the important 

(1)See Chapter III. 



V-4
 

role they can play in improving the planning, regulation and administration 

of the transport system, and in enhancing rural poor participation in trans

port improvement 	benefits. 

B. 	 ROADS AND ROAD PROJECTS 

on roads fall into three broad categories:Expenditures 


1) Invesbnents in construction of new roads and
 

upgrading of old roads, 

2) Expenditures on maintenance and rehabilitation 

of existing roads, and 

3) 	 General expenditures on studies such as transport 

surveys and on technical assistance aimed at 

improvement of the planning, administration and 

regulation of the road transport system. 

can have a differentEach of these expenditures, as will be discussed below, 

impact on the welfare of the rural poor. Furthermore, there are various 

is intendedclassifications of roads and the road type that an expenditure 

for has a bearing on the magnitude and distribution of benefits. The several 

road categories used in this paper are defined below. 

1. 	Definition of Road Categories
 

is greatly in need of standardization andThe terninology of road types 

meant by a primary road, aconsiderable confusion exists on what is 

secondary road and a tertiary (or feeder) road when applied to the 
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r.elrxli Tyj mintrip.-. Classifvina the road 

is an essential step because, as we shall see later, not all 

road expenditures (new construction, rehabilitation, maintenance, 

upgrading) for the three road types are equally effective in
 

increasing the welfare of the rural poor.
 

In this section we will attempt to define brietly the various
 

road categories likely to be encountered in the Sahel. This
 

categorization will be by function of the road rather than by the
 

physical characteristics and traffic levels encountered on the
 

road since, as we shall see, traffic levels and design standards
 

have been observed to vary widely under the Sahel conditions.
 

For example, in a very poor region in the Sahel a "primary" road
 

may be nothing more than a seasonal track carryint5 perhaps 10
 

vehicles per day, whereas in a richer agricultural region a
 

feeder road may be an all-weather gravel road with a traffic
 

level of 80 vehicles per day.
 

Tertiary Roads. The tertiary road (also called by names such as feeder
 

road, cotton road, farm-to-market road) is the most elemental type of road,
 

whose purpose is to connect the farmer with the nearest small town and with
 

other small villages in his neighborhood. Town isusually the center of the
 

smallest administrative unit such as a county or municipality. It contains 

the local market, scme basic agricultural, social, and health services, and
 

l/
is also the first assembly point for the farmers' cash crops

_/(see Figure V B-l) 
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Villages along the feeder road typically have a population of from 200 

are directly involved in the agricultural sector.to 2000, most of whom 

The municipality may have a population as high as 20,000, of which a 

small fraction may be involved in light manufacturing and services. 

Feeder roads, though usually of low standards of construction and with 

low traffic levels may, depending on the circunstances, be excellent 

For example, aall-weather roads carrying quite high traffic levels. 

study of 37 feeder roads totalling 450 km in the Philippines showed a very 

low of 9 v,'iclesskewed distribution with traffic levels ranging from a 

per &y to as many as 343 vehicles per day, with an average of 73 vehicles 

per day. It is of interest to note that a secondary road studied at the 

area as the feeder roads had a trafficsame time and located in the same 

level of only 117 vehicles per day. 

This large variation in traffic is due to several factors of which the 

most important are the population density in the zone of influence of the 

the length and quality ofroad, the agricultural productivity of the soil, 


and the extent of passenger
the road, the bulkiness of commdity carried, 

traffic. The traffic omposition on feeder roads consists mostly of trucks 

transporting unprocessed and therefore bulky agricultural products and also 

sae some passengers, and a few mini-buses transporting passengers and 


no private passenger vehicles will be encountered.
cargo. Almost 
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* FIGURE V B-I: Hierarchy of Roads 

00 

.. 9
 

small village in a municipality with population between
 

200 and 2000.
 

o Center of municipality with a population of about 20,000 

0 Center of province or district or region with population 

exceeding 100,000
 

SCenter of district or region with population exceeding
 
250,000.
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In most countries, maintenance of feeder roads is the
 

responsibility of local government.
 

These have the function of connecting the
Secondary roads. 


towns with the major urban centers in the province or region
 

such as the provincial capital. Typically, these centers are
 

small cities with a population of about 100,000, which
 

- such as hospitals
can provide the more sophisticated services 

and can supply major manufactured products such as refrigerators and farm 

machinery. The centers also are large consumers of the farmers' products, 

both for direct consumption and for processing into finished agricultural 

products, such as groundnut oil. 

Depending on the level of econcmic development, secondary roads can carry 

significant amounts of traffic with an average, perhaps, of 500 vehicles 

per day, and are almost always all-weather two-lane roads with a granular 

surface, or with a bituninous surface treatment, depending on the traffic 

level. In the Sahel, however, secondary roads that are nothing more than 

earth tracks with traffic levels of only 10 vehicles per day are observed. 

Even good secondary roads in the Sahel have traffic levels of only 10 to 

65 vehicles per day, as observed in Chad in 1978. 
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Traffic encountered on secondary roads will include more
 

passenger vehicles including a mall percentage of automobiles
 

and large buses that can carry 50 to 70 passengers. But more
 

than half of the traffic usually consistsof trucks loaded
 

with semi-processed agricultural products such as groundnuts
 

and raw cotton, and diverse manufactured products,including
 

consumer goods and construction materials.
 

Primary roads: These roids link the main centers of economic
 

activity in the country with each other and with the transport
 

networks and ports of neighbors. In countries that have
 

achieved a high level of economic development the primary roads
 

running through rural areas are at least two-lane paved roads
 

with traffic levels of 5,000 vehicles per day. Closer to urban
 

centers the primary roads may be multi-lane with traffic levels
 

approaching 30,000 vehicles per day or higher, though these
 

levels have not and will not be observed in the Sahel for some
 

time. The traffic composition on primary roads is usually much
 

like that of secondary roads, but with perhaps a larger per

centage of private automobiles (depending on the adequacy of
 

passenger rail service in the country) and other passenger
 

vehicles.
 

In the Sahel, the primary road traffic levels are presently
 

very low; for example,the estimated traffic on the 157-km two

lane primary road from N'Djamena to Guelengdeng in Chad, the Nost
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important road in the country, was only 117 vehicles per day in 1978. 

And the need for upgrading such a road to three lanes or higher would 

be far in the future. Assuming that traffic grows at a rate of 15% 

annually, a growth rate that would correspond to vigorous economic 

growth, even the need for videning that road would not arise until after 

the year 2000. 

Truck traffic on the primary roads can account for more than 50% of the 

and processed agricultotal vehicles. Trucks are loaded mostly with raw 

peanut oil; agricultural products, including cotton seed, cotton fibers, 


tural inputs such as fertilizer, pesticides, and fuel; and manufactured
 

products for consumption in the rural areas.
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2. Benefits fran Road Improvements Projects 

Benefits fron road improvement projects flow fran: (1)reduced vehicle 

wear and tear stemming fran higher quality road surfaces, and (2)the 

shorter travel times and reduced fuel onsumption due to the higher 

speeds that are possible on the improved driving surface and fran the 

removal of sharp curves, steep grades, or by realigning the road to 

shorten the driving distance. Improvements that make a road an all

weather road produce additional benefits by eliminating delays at-.asioned 

by mired vehicles or by waiting for roads to dry out and for water 

levels to drop at stream crossing points without fords or bridges. 

All these factors combine to lower, often significantly, vehicle operat

ing costs, and enable transporters to offer lower tariffs and a higher 

standard of service in terms of reliability and schedule frequency. 

However, the vehicle operating cost reductions or "savings" may be 

absorbed by the truck owner, rather than being passed on to the 

custnmer as lower tariffs, depenm ng on the degree of competition
 

within the trucking industry and the competency and objectives of
 

regulatory institutions.
 

As important to the user of transport as the possible reductions in
 

transport tariffs, the greater reliability of transport on the improved
 

roads, the shorter travel times, and the higher level of xinfort and
 

convenience that can be offered by the transportation service. Because of
 

these advantages there may be reduced losses of perishable
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crops, and farmers probably will be motivated to produce 

cash crops such as tomatoes and peppers that, without good
 

roads, would be too risky to cultivate. In addition, the
 

shorter travel times and improved comfort will encourage and
 

increase the number of visits tofarm villages that will be
 

made by agricultural extension workers, health teams, admini

strators, and others involved in rural development. Further

*more, the increased reliability of travel will enable
 

truck and bus operators to offer a more frequent and less 

variable schedule, thus eliminating the often long waiting
 

times.
 

cost savings may not be passedAs indicated above vehicle operating 

as lower tariffs to the farmers and consLners of the farmers'on wholly 


products. Only if transporters are campetitive will the savings be
 

passed on, enabling farmers to obtain higher prices for their products 

and to pay lower prices for their inputs such as fertilizers and fuel. 

If the industry is monopolistic, 1:wever, even thcagh the rural popu

notlation will still benefit fran improved access to markets they may 


benefits from reduced vehicle operating costs
participate fully in 


brought about by the road improvement.
 

Chapter II analyzes the structure of the transport industry
 

in the Sahel countries and assesses the amount of competition
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that ca be expected to exist in the transport industry. For 

countries such as Mali, where the degree of competition 

is not high, AID should enmurage the government to institute 

measures to promote the competition that is required for full parti

savings brought by road improvement.cipation by farmers in road user 

Even where the transport industry and tariffs are regulated by the 

government, the savings Atill may not be passed back directly to the 

faner. For example, the tariff structure may not be responsive to 

improvements in road quality if, for example, the regulated tariff 

for transport on a poor road is the same as the tariff for transport 

on a good road. AID should be alert to these situations and ihould 

provide assistance to the government in rationalizing its tariff 

a road improvements.structure, as condition for financial assistance in 

Other factors exist that may constrain the small farmer from
 

realizing the full potential benefit of a road improvement
 

project. For instance, farmers in a certain area who benefit
 

from road improvements may be predominantly larger farmers
 

(i.e., those who have some bargaining power vis-a-vi.s truckers 

or middlemen, or those who are able to expand production in 

response to lower transport costs). In such cases, the 

distribution of benefits may be improved by including in the
 

project complementary investments which would enable smaller
 

farmers to respond to the incentives created by the road
 

improvement.
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If transport savings derived from the road investment are
 

not transmitted to producers, either because of non-competitive
 

transport services or government controls, there may be
 

little incentive for producers in the area to increase output.
 

In Iran and Colombia the IBRD found that middlemen captured
 

a large proportion of transport cost savings derived from road
 

investments, so that the benefits to producers or consumers
 

*were minimal. Consequently, the incentive structure face by
 

producers was not significantly altered by the road improvements
 

and was conducive to increased productivity and output. In such
 

cases, the only benefits to producers may be in the form of improved
 

transport service, leading to timely receipts of inputs,
 

efficient movements of produce, and,possibly, access to new
 

markets. Reducod spoilage and storage requirements may result,
 

but benefits (and developmental impact) will not be as large
 

as would be possible if cost savings were passed on.
 

A similar pattern occurred in Brazil, according
 

to an IBRD analysis of the distribution of cost savings from
 

road improvements in three northeastern states. The
 

analysis revealed that the lion's share of the
 

benefits may in fact be captured by transport companies, which
 

exert a large degree of control over the distribution system.
 

land tenure and agricul-
In addition, it was observed that 


tural credit systems may decisively influence the distribution
 

of benefits accruing from feeder and secondary roads improvements.
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For example, land-owning farmers may benefit from a road
 

In all these cases, conimprovement while tenants may not. 


sideration should be given to policies (and complementary
 

investments) which will optimize the impact of the road
 

investment. Policy alternatives could relate to the modifi

cation of agricultural and transport price structures, the
 

promotion of competition among transporters, land reform, and
 

access to credit.
 

An ex-post evaluation by the IBRD of a feeder road project
 

in Senegal found that the benefits from reduced vehicle operat

ing costs were not directly passed on to the farmers. This
 

occurs because the farmgate price of groundnuts, the main
 

is fixed by
commodity traveling on the project feeder road 


the government. There is, accordingly, no immediate link
 

between reduction in transport cost on a specific road and
 

ground nut production in the area of influence of the roads.
 

On the other hand, transport cost savings which initially
 

accrued to the agency responsible for groundnut marketing,
 

prices.
are ultimately an element in the setting of farmgate 


Therefore, the farmers eventually will benefit from the
 

reduced transport cost though this may take a year or more
 

depending upon the efficiency of the agency's administration.
 

in the project agree-
In this situation it is recommended that AID 


ment stipulate that the farmgate prices immediately reflect the
 

reduction in transport costs brought about by the road improvement.
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Section Cof this chapter presents six case studies demonstrating how the
 

improvement and construction of secondary and tertiary roads improves
 

the incomes and quality of life of small farmers in the zone of influence
 

of the road through higher farmgate prices by encouraging increased production
 

throuqh the cultivation of additional land that %as marginal prior to road
 

improvement, and by providina improved access to and from rural
 

villages.
 

From experiences such as those reviewed in the six case studies, from
 

Dersonal observations of the determined efforts of farm communities to
 

construct their own roads using voluntary labor, and from discussions
 

with farmers, extension agents, and others involved in rural agriculture,
 

most workers in rural development have no doubt that roads, especially
 

tertiary roads, are a necessary (and up to a point also sufficient)
 

condition for increasing productivity and incomes in an agricultural area.
 

But in addition to the empirical evidence presented in the six case studies
 

mentioned above, there is also theoretical evidence that improvement in
 

transport in rural agricultural areas will increase the productivity and
 

incomes of the farmers. A model developed by A.A. Waltersl / deals with
 

a rural area with an agricultural sector producing high-bulk, low value
 

commodities that are particularly sensitive to transport prices, and is
 

therefore particularly relevant to the Sahel. The Walters model was empirically
 

justified by an ex-post evaluation study conducted by A. ChurchillY 
/ in the
 

1_/	Allarn A. Walters "The Economics of Road User Charge, World Bank Staff
 
Occasional Paper No. 5, 1968
 

"Road User Charges in Central America," World Bank
 
Anthony Churchill, 

Staff Occasional Paper No. 15, 1972
 



V-17
 

Western Region of Honduras, which is one of the six case studies
 

discussed in Section C.
 

The relationship predicted by A. A. Walters states basically that under a
 

number of reasonable assumptions, the incremental agricultural production
 

along a road running through a rural agricultural area is directly propor

tional to the decrease in vehicle operating costsbrought about by an improve

ment of the road. To illustrate, if the vehicle operating cost is reduced
 

by 10 percent, the incremental agricultural tonnage produced will be
 

10 percent. This rule of thumb enables us to broadly describe this impact
 

of various types of transport infrastructure projects on farm income.
 

This relationship was verified by Churchill, who stated,
 

"There can be little doubt that road improvement in the Western Region was
 

instrumental in bringing about the increase in production. The order of
 

magnitude of the demand elasticity for road transport (interms of tons) en

countered in the Honduran case is not far from what was predicted by the
 

model."
 

Table V B-i illustrates the reductions in vehicle operating costs that
 

can be expected from various types of road improvements. These estimates
 

are conservative in that only savings in vehicle operating costs and
 

depreciation are included.
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Time savings to the passengers, which can be very significant, are not
 

counted. This tatle provides a broad indication of the cost savings
 

that might result from various types of road improvement.
 

The table indicates, for example, that replacing a road having agravel surface
 

in bad condition with a good paved road would reduce the cost index from
 

260 to 100, amounting to a cost reduction of 61 percent. This would be reasonably
 

representative of the cost reduction associated with primary road con

struction or rehabilitation. Typical feeder and secondary road construction
 

and rehabilitation Droiects are such as those where an impassable
 

(except for 4-wheel drive vehicles) gravel or earth road with a cost index
 

of 500 is replaced by a gravel road in good condition with a cost index
 

of 145. This could reduce vehicle operating costs by 71 percent.
 

Upgrading of primary roads could correspond to improving a paved road with
 

a pavement in bad condition (204) to one with a pavement in qood condition
 

(100), with a reduction in vehicle operating costs of 51 percent. tain

tenance of gravel roads would be equivalent to replacing a bad gravel surface
 

(260) with a gravel surface in good condition (145), permitting a reduction in
 

vehicle operating costof 71 percent. Maintenance of earth roads by
 

replacing an impassable surface with a good surface would give a 33 percent
 

reduction in vehicle operating costs.
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- Index of Truck Operating Costs on PavedTable V %-1 

Good and Bad 	Conditionand Gravel 	Roads in 

Cost Index 	 Percentage Cost Reduction
Pavement 	 Pavement 

Fran Maintenance
Type 	 Corition (units per vehicle km) 

51
100
Paved 	 Good 

Fair 	 151 

204Bad 

Very Bad (2) 257
 
Not Passable 500
 

44
145
Gravel 	 Good 

189
Fair 

260Bad 


Very Bad (2) 334
 
Not Passable 500 

33334Earth 	 Good 

Not Passable(2 ) 500
 

For example: 	 For primary road rehabilitation fran very bad paved (257) 
to good paved (100) the cost reduction would be 62 percent. 
For secondary and feeder road improvement from impassable 
gravel or earth (500) to good gravel (145) the cost reduction 

would be 71 percent. aintenance of paved on gravel road 
is assumed to restore the pavement fran bad condition to 
good condition. Thus, the cost reduction fram maintaining 
a gravel road would lower the cost index from 260 to 145, 
a reduction of 44 percent. 

(1) Running costs only. 

(2) Passable only to 4-wheel drive vehicles. 

SOURCE: 	 Mindanao Secondary and Feeder Roads Project, Asian Develop
ment Bank. Manila, Philippines, August 1977. 
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By combining the relationships developed by A. A. Walters regarding the 


increasesin agricultural production that can be expected from reductions
 

in vehicle operating costs and the cost reductions shown in the preceeding
 

table, the effects of the various road transport projects on farm income in
 

the zone of influence of the road can be estimated. For example, the
 

largest impact on farm income (71% increase) would be generated by the
 

secondary or feeder road improvement projects. Primary road construction
 

would provide a 62% increase, followed by primary road maintenance (51%)
 

and secondary or feeder road maintenance (44%). (See Table V B-2)
 

A change in the assumption made by A. A. Walters of perfectly elastic demand
 

for the farmers' production and the supply of factors such as farm labor
 

will somewhat lessen the impact of the road. For example, the Western
 

Honduras case study indicated that the increase in production after
 

road improvement in the zone of influence after the 50 percent decrease in
 

transport cost was only 38% whereas ideally it could have been 50 percent.
 

Nevertheless, this still is a substantial increase.
 

It is worth noting that the Walters model deals solely with the impact of
 

transport cost reduction by road improvements and does not make any assumptions
 

about complementary investments or services provided by the Government. Thus,
 

the increased farm income is produced solely by the higher farmgate price and the
 

placing into cultivation of formerly marginal land. But even though the predicted
 

increases solely due to road improvement are substantial, the full development
 

potential of the road improvement project can be realized only if complementary
 

investments are provided in the area served by the road. The beneficial impact
 

of the road could be many times multiplied, and the rural development could
 

best be promoted through an integrated package of investments with roads
 

constituting only one of the elements.
 



TABLE V 8-2: POTENTIAL IMPACT OF THE VARIOUS TRANSPORT INFRASTRUCTURE PROGRAMS Onw THE
 

PARTICIPATION BY TIHE RURAL POOR
 

Roads
 
Primary road construction and 


improvement 

Secondary and feeder-road construction
 

3nd improvement 

Primary road maintenance 

Secondary and feeder-road maintenance 


Rail
 
Rail construction and improvement 


Rail Maintenance 


Ports
 
Port improvement and construction 


Airports
 
Airport improvement and construction 


Technical assistance in the planning, 

administration and regulation of 

transport 


Raising Income of 

Rural Poor. 


. 

Very High 

High 

High 


LOW 


editmn 


LOW 


Unknown 


Significant poten-

tial depending on
 
conditions in the
 
country.
 

AREA OF PARTICIWATION
 

Increasing Employment of 

Rural Poor throun' Labor 

Intensive Methods. 


Mdu
 
Medium 


High 

Very Hligh 

Very High 


Low 


Low 


None 


Low 


High 


Skill Development, Local
 
Decision Making, Woman
 
Involvement, and other.
 

Medium
 

High
 
Very High
 
Very High
 

Low
 

Low
 

None
 

None
 

High
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3. Benefit from Labor-Intensive Road Projects.
 

In addition to the benefits accruing from the improved access provided by
 

the-road project, the actual construction and subsequent maintenance of the
 

road may generate significant additional benefits if the proper labor

intensive methods are applied. In a region such as the Sahel where wide

spread unemployment and underemployment are a cause for increasing concern,
 

it is generally acknowledged that productive employment opportunities must
 

be created for large segments of the population to achieve economic develop

ment with distributional equity. The pool of unemployed and underemployed
 

labor in the Sahel is an important resource which could contribute
 

to real capital formation and income if the proper labor-intensive technology
 

could be found to employ the resources productively.
 

The technical feasibility of the substitution of labor for machinery has
 

been confirmed for a wide range of construction activities. (By technical
 

feasibilitywe mean that labor intensive methods do not require both more
 

labor and more equipment to produce the same output.) However, the economic
 

feasibility of labor-intensive methods, which depends on the relative costs
 

of labor and machines, has not yet been fully assessed because of the lack
 

of adequate information on the productivity of labor under various cir

cumstances.
 

Evidence collected to date. indicates that great care must be taken
 

to select appropriate labor-intensive techniques. Traditional labor-in

tensive methods often were not competitive with modern equipment even at ex

tremely low wage rrtes because of (1) the inefficiency of the technology
 

employed by the labor using inferior handtools; and (2)a lack of proper
 

organization and management resulting in low incentives and unproductive
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labor, Both of these faults stem from the fact that the emphasis of labor

intensive methods has been on employment creation using make-work techniques,
 

rather than on maximizing the productive use of labor.
 

With superior tools, high incentives, and good management, it is now generally
 

acknowledged that labor-intensive methods offer considerable potential to be
 

competitive with capital-intensive methods for wages under $1.00 per day at
 

present prices for equipment and fuel. For wages above $2.00 per day,labor

-intensive methods are unlikely to be economically justifiable. For wages
 

between $1.00 and $2.00 per day the economic viability of labor-intensive
 

methods will depend on a number of factors.
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Because of the potential for applying labor-intensive methods, the 

maintenance of primary, secondary, and feeder roads in Table V B-2 

is rated "very high" in terms of the use of underemployed and unskilled 

labor. As an eL'nloyer of labor, maintenance projects have an advantage 

over construction projects because they allow greater flexibility in 

scheduling. Unlike construction projects, maintenance need not occur 

at a steady pace throughout the year; it can be minimized during the 

harvest season when agricultural labor usually is in short supply, and 

can then be resumed at a high rate after labor again becxnes under

utilized. 

Secondary and feeder road construction and improvement are still rated 

high, while primary road construction and improvement are rated lower 

in their capacity to utilize unskilled labor. The lower quality design 

standards of low volume roaus, such as tertiary and secondary roads can 

more effectively use unskilled labor than the flexible pavenents of primary 

roads where capital intensive techniques are usually required to ensure 

adequate cmpaction and pavement surface of acceptable quality. While 

flexible pavements with low grade surfaces have been constructed under 

labor-intensive methods, losses from foregone savings in vehicle operating 

costs have been relatively high - and might be large enough to offset gains 

from using labor-intensive methods. Further research is required on this 

subject. 

Rail construction and maintenance can in princ.ple also utilize labor

intensive methods. However, rail lines are usually more distant from
 

village sources of labor and this may present a mobilization problem, making
 

these techniques less applicable to rail than to roads. Airport construction,
 

even for small airstrips, does not seem to offer potential for labor intensive
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techniques because of the large proportion of earth-moving, leveling,
 

aggregate application and compaction involved. Bulldozers, dumptrucks, loaders,
 

graders and compactors have a decided advantage in these tasks compared with
 

manual labor. However, no recent research appears to have been published on
 

the suitability of labor-intensive methods to airport construction. U.S.
 

military records may be a source of information concerning wartime construc

tion projects with labor intensive components.
 

Port projects do not offer great potential for labor intensive methods since
 

they consist largely of activities such as dredying and pile driving, that
 

are unsuitable for manual labor. Furthermore, ports are usually located
 

close to urban centers rather than rural villages making it less feasible
 

to rmbilize rural labor resources.
 

Finally, it should be noted that technical assistance projects in the
 

planning and administrating of transport can play a very useful role by
 

ensuring that labor intensive alternatives are considered during the early
 

stages of project preparation, rather than being included as an after

thought.
 

Opportunities for Other Forms of Participation by the Rural Poor.
 

Potentially labor-intensive activities such as road maintenance albc offer
 

excellent opportunities for the rural poor to participate in the
 

development process through: 1) learning experiences which would increase their
 

technical and organizational skills, 2) contributing to the activities
 

from which they benefit by assisting in project planning and implementation
 

and 3) involving the participation and contribution of women. Labor-intensive
 

much greater
i tivities involve substantial unskilled labor requiring a 


amount of supervision than capital-intensive projects. For example, one
 

bulldozer may be equivalent in output to 250 laborers working in groups of
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25 each, but it requires more than a dozen trained workgang
 

leaders and foremen to manage a job that, using capital intensive
 

techniques, would take perhaps two men and a bulldozer. For a labor
 

intensive project to succeed, it is therefore essential that large
 

numbers of site supervisors be trained in labor supervision and manage

ment. These training programs are usually "in-service," and subsequent imple

mentation of the project can produce experienced workgang leaders thereby
 

increasing the human capital resources in the country. If permitted by
 

the local culture, there is also ample opportunity for women to participate
 

in this work.
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C. 	 ECONaC!C AND SOCIAL WELFARE BEEFITS OF IADS: CASE STDIE-

Six case histories are provided to illustrate the impact of improved 

feeder and secondary road access on the lives of rural populaciuca-. 

The examples are from Malawi, New Guinea, Korea, the Philippines, 

Honduras, and Costa Rica. Findings frcm the case studies could 

generally be applicable in the Sahel, but caution is necessary. 

Though substantial benefits to the farmers were generated by each of 

the six road "rprovaeents, benefits of new access roads do not accrue 

autamatically; provision of better roads does not necessarily result 

in lower freight rates to the shipper. Th.,; is because government 

regulations and restrictions on road transport can reduce or distort 

crrpetition, and in the absence of ompetition savings in vehicle 

operating costs can be pocketed ly the vehicle owners and middlemen, 

rather tnan passed on to consumers and farmers. 

It 	 Ii of interest to note that a' 1 six of the road improvement 

projects were isolated projects, and not part of a planned rural 

development package. Nevertheless, as is pointed out in the case 

study on Costa Rica, the road improvent projects by themselves 

stimulated additional investnent in agriculture, produced substantial 

increases in rural inorne and, in addition paved the way for additional 

infrastructure investment such as for rural electrification and the 

construction of additional feeder roads. Furthernore, the improved 

access made possible significant upgrading of government services 

such as the provision of agricultulal extension and credit. These 

services reinforced the benefits that would have followed from road 

improvent alone. 
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1. Malawi Case Study
 

Statistically controlled studies of the effects of feeder road access
 

to markets on the social, financial and technologic a;pects of farm life
 

in developing nations are rare, Such a study was made inMalawi in 1965
 

in connection with the feasibility investigation of 3nD miles of new roads
 

into a hinterland with little access to the main roau system for the small
 

farmers.L An agricultural census of the area was about to be undertaken
 

and the road investigators were able to obtain and stratify the newly
 

available, raw census data according to whether or not the farm had access
 

to the road system. A total of 110 farms were sampled for this purpose, with
 

55 in each category. At the time, the average annual per capita income was
 

12 pounds, or U.S. $30, with 40 percent of that in equivalent subsistence
 

income (food produced and consumed by the same people), so that the monetary
 

increment effected by road access was small in absolute terms. Yet, as
 

will be seen, the difference brought by road access to markets on the lives
 

nf thp farmers was tremendous.
 

The Table below shows the cash incae distribution in Malawi pounds of
 

the farm operators living in the two general study areas.
 

Farm Operator Categories
 
Income in Ma~awi pounds, annual
 

Area 1 L I 1-Ir 11-25 26-50 51+ 
Lake Littoral area 

Area 2 (isolated), % 35 40 20 5 0 

On North-South Road 
(or not over 5 miles 
from a road to it),% i; 58 19 6 0 

V/Some large estate growers of the area produced tea for export, using
 
a lake steamer for transport to market.
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f road access to markets was to
 
In cash income terms, the apparent effect 

o


reduce by half the proportion of small 
farmers with cash incomes of under
 

Most of the shift was into the next bracket 
of one
 

one pound per year. 


This effect may seen small, but in the 
lives of the farmers
 

to 10 pounds. 


it was notable that at least 19 percent 
of the farmers left subsistence
 

farming and entered the cash economy 
under conditions of better access.
 

More striking are the statistics that 
40 percent of the farmers in the
 

Lake Littoral area reported no cash 
farm expenditures whatsoever, whereas
 

only 12 percent so reported in the more 
accessible area. The comparison
 

and/or commercial) was similarly striking: 
of the use of fertilizer (animal 

2 percent versus 31 percent.
 

operator on the Lake Littoral (poor 
access) reported any kind of
 

No farm 

power other than human In working the farm, and none reported 
owninQ a plow.
 

In the more accessible area, on the 
other hand, 47 percent of the farm
 

operators reported using oxen, 5 percent 
reported a plow, and 47 percent
 

The tools used where there were no 
plows were
 

reported "other equipment." 


the short-handled hoe for breaking 
the ground (to a deoth of 7.5 to 10 

cm),
 

machete)
 
and the hand axe or the panqa (a

broad-bladed tool similar to a 


for clearing ground or cutting stalks.
 

Onlyin the means of obtaining water. 
Another technologicaldiffere-ce was 


27 percent of the farmers in the 
lake area obtained water from bore 

holes,
 

The alternative to obtaining
 
compared to 55 percent along the 

road area. 


water from bore holes was hand-carrying 
or head-carrying it from available
 

streams or the lake.
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Though the amount of shillings 
or pounds was small, the mecian
 

amount spent for farm operating 
needs in the accessible area
 

The expenditures
 
was over 2 1/2 times as great as 

in the lake area. 


were-for fertilizer, insecticide 
spray, seeds and plants, labor, 

work
 

These are the
 
animals, livestock, equipment, 

and local transport. 


kinds of essentials that help 
raise the small farmer's existence
 

An important element in all 
this
 

up from the poverty level. 


is not just the farmer's access 
to markets, but also agricultural
 

improved access to the farms, 
allowing them to
 

extension agents 


advise and assist small farmers 
in adopting improved agricultural
 

The effect on the next generation, 
the children of
 

technology. 


facilitating their access to 
schools and health
 

the farmers, 


centers was perhaps the most 
important impact but was incalculable
 

from the census data used 
in this study.
 

The statistics fail to show 
the true effects on human 

life of the
 

road connection to the market 
economy of this southeastern 

African
 

Consider the fact that only 
human labor was employed in
 

nation. 


the area without road access; 
whereas in the area with 

access,
 

virtually all the farmers 
used animals, some with plows, 

and the
 

rest used equipment additional 
to the short-handled hoe 

and panga
 

Consider the human effort 
saved by the additional 28
 

(machet6). 


percent of the farmers in 
the road area whose families 

no longer
 

Finally,
 
carried water from streams 

for personal and farm use. 


the use of insecticides 
and fertilizers, virtually 

unknown in
 

the inaccessible area, but 
used by about a third of 

the farmers
 

in the road-connected area, 
represented crop insurance 

and
 

These are the basics of 
life for the small
 

assurance of yield. 


For much of this difference, 
we have to credit the effec

farmer. 
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tive agricultural institutions of Malawi in terms of its
 

administration, demonstration and research programs, and for
 

its outreach in terms of field advisers, many of whom traveled
 

to the field on bicycles. These efforts helped achieve the full
 
I/ 

potential of the road improvements.
 

1_/
 
Source: Economic and Engineering Survey of the Proposed
 

A report to the Government ot
Lakeshore Road, Malawi. 

Malawi and USAID, 1966, Contract AFR-278. H.S. Lapin, et al,
 

Washington, D. C.
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Philippines Case Study
1 /
 

This study strongly supports the conclusion that where agri

cultural potential is good but roads are poor, improved access
 

will result in substantial increases in agricultural production.
 

There are many reasons for this: First, the road improvement
 

exposes traditional farmers to the attractions of higher living
 

He is
standards usually found in nearby towns and small cities. 


motivated to intensify agricultural production in order to earn cash
 

to purchase more consumer goods. Secondly, the road improvement
 

reduces risks associated with farming. Crop-spoilage in the
 

fields or after harvest, which frequently occurs in remote areas
 

when rain makes the roads impassable for a prolonged period,is
 

virtually eliminated with all-weather roads. Further, provided
 

adequate extension service is made available (a complementary
 

investment) the risk of cultivating modern high-yielding crop
 

varieties is reduced by the closer contact between farmers and
 

technicians. Today iminy roads in rural areas of the Sahel are
 

so bad that agricultural technicians are disincline,' or unable
 

to visit the farms. Consequently, small farmers are not exposed
 

to improved agricultural technology, access to credit, or other
 

necessary agricultural inputs.
 

1/ Villanueva, Patrocinia S. "The Value of Rural Roads" Community
 

Development Research Council, University of the Philippines, 1968
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response to 
The Villanueva study quantitatively analyzed the producers' 

(small village)
The author investigated changes in barrio 

road improvements. 

productivity and living conditions after the rural roads leading to the 

Among the benefits she attempted to measure were: 
barrios were improved. 

(2) changes in production volume and (3) 
(1) 	 changes in farmgate prices 


A total of 46 barrios were included in the
 
changes in transport cost. 

the Philippinesevenly distributed over
study, and the locations were 


in general, the study

and represented both level 	and mountainous terrain. 

supports the proposition that farmgate prices will increase measurably
 

The volume of products sold also
 
to a barrio are improved.whenever roads 

increased measurably and showed the lArgest increases for crops such as
 

sales
C-I shows the percentage increase in 
corn and tobacco. 	 Table V 

for the major farm crops covered in the survey. Signifi
volume (by weight) 


also observed. Table V C-2
 
cant changes in transportation prices were 


for major crops produced by a

in freight ratesillustrates the decrease 


transport price after improvement
 
barrio. In general, thereductions in 


a 33 percent reduction for
 
of the road were appreciable, ranging fron 

And this involved only those 
bananas to a 60 percent drop for root crops. 


available before the road inprove
barrios where motorized transport was 

cases where animal transport or porters only were 
vent. In those 

and where motorized transport
(the "without" road 	improvement case)used 

could be used with 	road improvements, reductions in transport prices would 

be even more substantial. 

where roads 
the barrios provided q.litative evidence that 

The surveys in 

farmers had a reasonably wide choice available 
were reliable and passable, 


There were very few
 
between transporters, suppliers, and middleme. 
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TABLE V C-i 

CAVERAM PpREN TAGE INCREASES IN SALES VOLUME 
NE YEAR AI'IER STR0JCTIO1

XM2ARJNG CNE YEAR B-ORE AND 
OF TIE RAD 

Percent Increase
Unit of Measure

Number of Barrios 
24cavan22Rice 

104cavan shelled20Corn 
96kilogram10Tobacco 
12pieces14Bananas 
30thousands9Coconut 

Value of Rural Roads,"Source: 	 P. S. Villanueva,"The 

Univ. of the Philippines, 1968
 

TABLE V C-2 

AVERAGE DROP IN TRANSporuATION COST OF FARM 
OF THE KAD

PRODUCTS AER OONST-CrION 

percent Reduction 
Price Unit Transportation Price 

Product YearYear 
A-
BeYore 
(pesos~)(pesos-) 

50.10.20Rice Cavan/Km 

40
.30.50Corn Cavan/Km 

40
.30 . .50Truckful/EMTobacco 
60
.20
.50
1ootcroPS Sack/Km 

33
.10
.15
Bananas Jeepful/Km 


10.0 5.0 	 so 
Coconuts Truckful/Rm 


"The Value of Rural Roads,"
Source: P. S. Villanueva, 
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complaints concerning exploitation by transporters or middlemen that could 

be attributable to the road, and there were a sufficient rtmber of inde

pendent truckers to offer a oompetitire environment. On the other hand, on 

lonq unimproved roads and trankc ihere were generally fewer transporterF 

and middlemen to service remote barrios; both transporters and middlemen 

had sae degree of monopoly power. But after road irproveent and after 

the barrio became more accessible this situation tended to correct itself, 

and increased omipetition between transporters helped ensure that the savincs 

-in transport were passed on to faners via higher faxrgate prices. 
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3. Korea Case Study 

This study of feeder roads is a conparative analysis of the impact of 

access on two upland villages between Kangning City and Seoul. The 

enviroment and point in tine are similar in most respects, except that 

one has a road and the other does nmt. One village, Hwangeke-ri (H-ri) 

is on the main east-west route between the cities, the other Yonsan-ri 

(Y-ri) is seven km off the road. Agriculture has been very similar 

in the two with a growing season shorter than average in the country. 

In general, H-ri,on the road, is developing a canrcial agricultural 

industry while Y-ri shows less possibility of meeting food demands 

fran other areas. 

Omrercialization
 

Table V C-3 compares the range of crops and degree of camercializa

tion inthe two villages.
 

Lee K. K. "Some Effects of Roads on Agricultural 
Production


I/ 

and Rural Life", M.S. Thesis, Seoul National University,
 

Department of Agricultural Economics, Seoul, 
1969
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: Degree of Comercialization by Location

Table V C--i/ 

H-ri (On road) 	 Y-ri (7 Jgn off road) 
Crop Category 

Cminercial 

Potatoes 
Radishes 

Cabbages 

Chinese Cabbage 

Celery 

Lettuce 

Carrots 


Total 


Subsistence
 

Corn 

Soybenas 

R. Beans 

Millet 

Buckwheat 

Rye 

Others 


Tbtal 


(Hectares) (%) (Hectares) (%) 

65.21 40.0 25.05 24.5
 
39.22 23.2 14.05 13.8
 
2.36 	 1.4 1.14 1.1 
3.18 1.9 	 .93 .9
 
1.06 .6 0 	 0
 
1.63 1.0 0 	 0
 
1.21 1.7 	 .09 1.0 

113.87 69.8 	 = 41.2 

20.35 12.5 29.18 28.6
 
18.76 11.5 14.95 14.7
 
1.59 	 1.0 3.78 3.7
 
.25 .3 .54 .5
 

3.14 	 1.9 5.00 5.8
 
1.75 	 1.1 3.28 3.2
 
3.28 	 1.9 2.38 2.3
 
49.12 30.2 59.11 58.8
 

Overall, fanners inH-ri are producing seven cawrodities for sale, 

totaling 70 percent of total hectares in production. Farmers in Y-ri 

are selling five ccomodities grown on 41 percent of a smaller total 

acreage. The other 58.8 percent of hectares in Y-ri are in subsistence 

crops, nostly corn and soybeans. H-ri isconcentrating on perishable
 

coTImodities with higher gross value product (GVP) per tanbo. 

In order of decreasing GVP: 

1. Celery. 

2. Lettuce. 

3. Chinese Cabbage. 

4. Potatoes. 

5. Carrots. 

6. Cabbage. 

7. Rice. 


8. Radishes.
 
9. Corn.
 

10. Millet.
 
11. Soybeans.
 
12. Red Beans.
 
13. Buckwheat.
 
14. Rye.
 

I/ Lee K. W. "Some effects of Roads on Agricultural Production and Rural Life",
 
M.S. Thesis, Seoul National University, Department of Agricultural Econnlics, 
Seoul, 1969. 

2_/ 1 hectare - 10 tanbo 
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There is no celery or lettuce in Y-ri, and nuch less Chinese cabbage, 

potatoes and carrots. The different rates of ommercialization are in 

,part due to availability of farm-to-market transport, but roads also 

permit better comunication of market information and new production 

onpractices essential to canercial operation. With greater erphasis 

high value crops, farmers obviously can earn more return per hectare. 

Average GVP in H-ri is 11,90(7; in Y-ri it is 6,80N. Table V C-4 shows 

road prmximity in relation to farm size. 
2/ 

TABLE V C-4 2/ Farm Size Related to Road Proximity 

Size Farm2 / H-ri: Y-ri:
 

(tanbo)- H useholds) (%) (Hseholds) (%) 

<5
 
6 3 65-10 3 

16 16 3210-20 8 
38
34 19
20-30 17 

1418 730-40 9 
8
5 10 4
40-50 


1 2

50-60 3 6 


10 ....>60 5 100
100 50
Total 50 

I/

10 tanbos = 1 hectare 

In H-ri, 10 percent of the farm huseholds have more than 60 tanbo 

(6hectares), and 26 percent greater than 40 tanbo (fear hectares). In 

Y-ri, only 10 percent are greater than four hectares, and none over six. 

Farmers in H-ri are renting productive uplands and rdising perishable
 

cxxrdities.
 

are higher in H-ri than in Y-riNet Return: Prices paid to fanmers 

same oomodity because of the lower costs of transportation forfor the 

farms on the road, adding to the comparative advantage in H-ri. Transpor

tation osts are an important consideration inKorea, in -any cases 

2/
-bid, p. 29.
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half the wholesale cost. Price comparisons appear in 
amounting to over 

Table V C-5. 

(1967)ative C-,rcdit Faiquate PricesTable V C-5 
H-ri price Y-ri priceCrop Unit 

(won) (won) 

1,400
100 Liters 1,617
Corn 
 54
56
3.75 kg.
White Potatoes 3,460
100 liters 3,540
Soybeans 
 14,900
4 tons 16,400

Radishes 


on farm inputs, and acquired more produc-
Farmers i H-ri spent rre 

as shown in Table V C-6 suggestingY-ri,tion credit than did those 	in 


the former.
mre intensive cropping in 

for I ts and Credit (1967)ExpendituresTable V C-6 
!.-ri
H-riExpenditure (Thousand Won)(Thousand Nbn) 

1001.2215.7Fertilizer 
 100.8
693.0
Insecticides 3
 
Credit 
 36.5
131.3
Private 
 12.6
60.5
Cooperatives 


H-ri and more farmhired labor per farm inValue: There was more 

the village with good transportationinFarms are worth moremachinery. 

more and the productive capacity
facilities, because the farmer invests 

.
of the land increases, as shown in Table V C-7 
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Table V C-7 Value of Farm Assets 

Item H-ri Y-ri 
(Thousand Won) (Thousand Won) 

Farm Buildings 161.5 29.4
 

Arable land 724.0 275.0
 
51.7
Cattle 60.1 


Total 963.6 357.6
 

Further, one pyong (approximately equal to 1/3000 hectare) of rice 

land costs 68.5 Won in H-ri and 50.3 Won per pyong in Y-ri. Uplands 

were 75.8 and 36.5 Won respectively and forest land d'2, 0 and 6.0. 

Outside Employment 

Cther social characteristics further demonstrate the differences 

between the two villages. Of samples of 50 farmers in H-ri and Y-ri, 

15 in H-ri had off-fanm jobs and 20 in Y-ri, bat off-fanm income totaled 

.,043,000 Won in the former and only 192,660 Won in the latter. With greater 

diversifization of activity near the road, the range of job alternatives 

was greater. 

Frequency of Travel to Larger Cities 

Availability of transportation to both Seoul and Kangnung influenced 

the freque y of visits by residents of H-ri. As noted in Table V C-8 

Y-ri. Effectivefarm-related trips were much more frequent there than in 

response to market conditions for inputs, retail sale, processing and 

other production activities requires dependable transportation. 

No attempt is made to argue that the presence or absence of a road 

is the only factor causing the econcmic and sccial differences between 

athe two villages. But transportation can facilitate and encourage 



V-41 

wole series of institutional changes that became the substance of 

ecoru-nic development. Without roads that permit frequent trips with 

large trucks year-around, agricultural development is unlikely to 

proceed very dramatically. 

Table V C-8 Number of Trips - Two Rural Villages, Jan. - Aug. 1968 

Purpose H-ri 	 Y-ri
 
To Seoul To Kangnung To Seoul To Kangnung 

To get 

4credit 1 14 	 0 

0 36BB]y inputs 8 68 

Non-farm 
3business 1 28 	 1 

2 13Recreation 8 8 

Education 1 72 0 10 

Sell 
0 	 1Products 39 7 

Public 
Affairs 0 5 0 0 

0 18Hospital 0 14 

Mkt. Into. 1 0 2 0 

Home 
1 	 62206Affairs 5 

Other 2 0 0 0 

Total 66 449 6 47 

4. 	 Hornuras Western Highway 

This study is one of the earliest examples of research condut-cted to 

masure increases in agricultural production that can be expected fru 

the improvement of a highway; it is discissed in "Road User Charges in 

Central America", by Anthony Churchill, World Bank occasional Papers, 
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to test the validity of a 
No. 15, 1972. The purpose of the study was 

Lf Road User Charges""The EcornmiCS
model developed by Alan A. Walters, 

1968. This model describes the rela-
World Bank Occassional Paper No. 5, 


tionship between road improvement and 
increases in agricultural production
 

It also describes charres that can
 
within the road's zone of influence. 


be expected in the extent and shape of the road's zone of 
influence.
 

model predicts, under reasonably realistic 
assumptions,


Briefly, the Walter's 


a proportionate increase
 
that a decrease in transport price will induce 


and will increase the area 
in the tonnage of agricultural production, 

ifbecause of road improvement
of the road's zone of influence. Thus, 

the transportation cost per kilameter is
reduced by 10 percent, one can
 

expect a 10 percent increase in the tonnage production of agricultural
 

production. 

ex - postcarried out by the 
An empirical test of this model was 


evaluation of incremental agricultural 
output and its spatial distri

bution along the Honduras Vastern Highway 
improvement. Since 1955 the
 

Western Highway has been improved in
various stages fran an earth road
 

Agriculturalto a well aligned Travel road. seasonuseable only in the dry 


covering the periods both before and after improvement in the
 
censuses 

road were available, and the census 
units were small enough to yield
 

meaningful results. 

For most of its length the road follows a valley of varying width 

The land is about equally
sizeable mountain range.

and twice crosses a 

suitable throughout the entire length 
of the road for cultivation of
 

orn and beans, the two major agricultural commodities produced in the area. 
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Transportation fran the farms to the Western Highway is mainly by donkey, 

and in sane cases by 4-wheel drive vehicles, since only a few feeder 

roads existed in the area of influence of the road before road improve

ment. The improved portion of the road extends for about 200 kJgs. 

Table V C-9 demnstrates that the rate of growth is consistent with the 

pattern of cultivation predicted by the model. Groth rates are low close to 

the market town of San Pedro and increase rapidly up to about 126 kms. 

fran the market town. After that poi-t there is a predicted "trailing off" 

of the growth rate until the end of the road is reached. These observa

tions and other evidence discussed in the study tend to support the 

theoretical soundness of the model, and increase the confidence that can 

be placed in the theoretically predicted values of the producer response to 

road improveent. 

The study indicates that one can expect a substantial reduction in truck 

operating costs of the Western Highway after improvement. In addition, 

trucking in Honduras is very compe''ucrve; there is free entry and most 

truck operations are the owner-operator type. Hence, one could expect 

that a substantial proportion of costs should be passed on in the form of 

lower freight rates. In the case of the Western Highway, reductions in 

vehicle operating costs were estimated to be quite large. In 1950 the 

road was not an all-weather road, while the present gravel road is of a 

very high standard. The improved road is also shorter than the old road, 

and savings in vehicle operating costs were estimated to be on the order of 

50 percent. 
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Table V C-9 

PF0UCTION OF C0R AND BEANS IN M WSTMN 

REGION (HONDU.RAS) BY IMNICIPALITY GROUPS 

Average Distance Production 
in Krs from 	 in PercentMmicipality Group San Pedro Quintales Increase 

San Pedro 
 1950 	 1966
 

(rarket) 1 
 0-21 51,885 53,297 
 2.7
2 	 60 67,651 97,092 43.5
3 
 72 	 87,516 173,032 97.7
4 
 126 
 72,461 155,023 113.9

5 129 117,948 201,090 70.5

6 131 45,442 76,147 65.6
 

Santa Rosa
 

(market)7 
 170 90,669 123,983 36.7
8 185 61,210 63,542 3.8
 

594,782 943,206 58.6
 

Source: 	 Anthony Churchill, Road User Charges in Central 
America, World Bank Staff Occasional Paper No. 15, 1972 
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The proportionate increase in the production in corn and beans (frau 

594,782 quintales in 1950 to 943,206 quintales in1965) amounted to 

58 percent. However, it was estimated that about 20 percent of this 

additional agricultural production would have occurred anyway, even 

without the road improvement, and therefore the peroentage increase in 

production that could be attributed to road improvement would have been 

on the order of 38 percent. Thus it can be seen that the percentage increase 

in agricultural production was approximately equivalent to the, peroentaae 

decrease in vehicle operating costs of the improved road. 

In sumTary, there can be little doubt that irprovement of the Western 

Highway was instrunental in facilitating the increase in production. The 

order of magnitude of the increase in produc+ion is not far frmn what 

was predicted by the mdel. 

. The Canas-Upala Road in Costa Rica
 

The canas Upala road is one of the longest and most expensive in the 

second stage rural road program in Costa Rica funded by the Inter-American 

Development Bank. The 60-kn long earth road was difficult to negotiate in wet 

weather and was reconstructed to all-weather gravel standard. Reconstruc

tion of the road was completed in 1977 and a socio-econmic survey was 

carried out in the area of influence of the road. 

The City of Upala, located at the end of the road, serves a mrket center 

and is a focal point for the distribution of goverrent scrvioes to at 

least half the area of influence of the project. The survey indicated 

that the socioeoonic impact of the road was favorable. With construction 
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of the road, total production and the level of govenrent services 

applied to Caras-Upala and to the srounding area increased substantially. 

These services included agricultural extension services, credit, farm price 

support, water, health care, education and electrification. A malaria 

eradication program was introduced. Intensive agricultural extension 

courses in the production of rice, beans, and sorghum were provided. A 

secondary school was established. 

Purchasing agents fran the government price support program began to go direct

that the classicly to Upala from surrounding communities (this means 

role of the intermediary/transporter associated with the isolated rural 

community was largely eliminated). A rural telephone project was planned 

for the area, and parallel investment in 23 local agricultural feeder 

roads is taking place. 

New agricultural crops (perishables)have been introduced which are very 

sensitive to transportation since they can be damaged in transit or can 

deteriorate quickly if a vehicle breakdown occurs. These new crops include 

In total, productiontaratoes, sweet chili peppers, and green peppers. 


of these vegetables increased frn 73 tons in 1975 to 154 tons in 1977.
 

Extraction of lumber has increased frem 667:000 board feet per year in 

1974 to an estimated 1,600,000 board feet in 1978. This activity is 

new land opened to agriculture.associated with the clearing of 

The slaughter of cattle was up from 1,000 head in1973 to an estimated
 

8,000 head in 1978.
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are indicative of 
The sale of fertilizers, insecticides and herbicides 

changes in technology and productivity brought about in part by these 

The use of insecticides and herbicides requires more
iproved roads. 

complex technology than fertilizer. Prior to 1975, there were no local 

brought frcrn another town 60fertilizer wassales of fertilizer in Upala; 

loal sales from one represen
to 70 )a away fron Upala. While in 1975 

tative included 7,000 sacks of fertilizer,by 1978 the estimated amunt 

Insecticides went from three 55-gallon 
was approximately 30,000 sacks. 

30 drixrs in 1978. Herbicides increased from 
dnins in 1975 to approximately 


to about 40 drums in 1978.
 
approximately 10 drns in 1975 

Agricultural seminars which indicate the acceptance by the local population
 

1976 and 1977. About 60 people

of changes in technology were held in 

In 1977, aroxi
attended the 1976 conference, dedicated to rice and beans. 


a similar intensive course.
200 people attendedmately 

and 1977 the small farmer credit portfolio of the National 
Between 1973 


Bank of Costa Rica in Upala increased its loans from $44,000 to $270,000.
 

were for rice, corn and bean production. Loans for breeder
 
These loans 


$29,000 to US $1,650. This
 
cattle during the period declined fron US 


being converted t0 the production
 
seens to indicate that grazing land is 

of cash crops. 

no crop insurance was avail-
Prior to the completion of the road in 1977 


can be associated with the present

able; the oumpletion of the road 

availability of crop insurance. 
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In sumrary, the area of influence of the road has been firmly incorpor

ated into the national econmy of Costa Rica. The population has 

experienced a rising standard of living and enjoys access to surpervised 

credit, crop insurance, health services, markets and education. The 

area has experieced a mini-boan during the past 5 years, the effects of 

which appear to be widely distributed among all the socioeconomic strata 

of the area. 

1/ 
6. 	 -The New Guinea Case Study 

A careful socio-econmic study was conducted in New Guinea several years 

after the completion in 1965 of the 38-mile stretch of road from Port 

Moresby to Rigo. (The road continues for another 12 miles to a point 

called Kwikila). The 38-mile section was estimated to cost about A$17,000 

per mile, and the identifiable B/C ratio (employing projected cargoes and 

discount rates of 6 percent for public capital and 6.5 percent for private 

about 4.9. This B/C ratio does not take account of socialcapital) was 

both in which forms of benefit arebenefits or savings in travel time, 


judged to be considerable by the several Australian social scientists
 

who conducted the detailed study.
 

Effects of the new road in stimulating agricultural activity by small 

greater than originally anticipated.farmers for cash-crop purposes were 

Most of the expansion in village agriculture by indigenous small fanrers 

occurred with almost no assistance or encouragement frcm government 

1/ The Rigo Road: A Study of the Econcmic Effects of New Road Construc-
New 	Guinea Research Bulletin No. 33.tion. Marion W. Ward. 

The 	Australian National University, CanberraNe-wGuinea Research Unit, 
and 	P. 0. Boc 1238, Port Moresby, New Guinea. Jan. 1970 
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agencies (unlike the case in Malawi). The few European farmers remaiing 

in that they began cattle and poultry
in the area benefited considerably, 

stores. Their example provides an
raising and some established general 

argument for cattle raising by New Guinea small farmers, which 
would
 

further raise their potential irncme. (This potential is not included 

in the enefit/cost calculation). 

A further finding was that economic effects (increased income) extended 

which could be an 
to an area "several miles" beyond vehicle access, 

argument for additional tributary roads to the Rigo Road. 

(and ocean port) of
The inproved transport fran the regional capital 

Port mresby is believed to have encouraged trained teachers and health 

(the outlyingto work in the various villages and in Kikilaofficers 

market town) thereby assisting in raising levels of health and education 

for the small farmers and their families. 

in terms of road transport prices. The
Other measures of change were 

difficult to generalize
scant data indicated a drop in such prices, but it is 

the increase in numbers of owned
the proportion. More measurable was 

vehicles in the road's service area. Eventually a number of jobs will 

such(run by the local people)in terms of small service unitsbe created 

restaurants and perhaps scme small 
as gasoline stations, repair garages, 

motor lodges for travelers. 

can be said that, three years after ampletion of theIn summary it 

Port Moresby38-mile stretch, the value of village garden produce sold in 

fram the service area of the road increased manyfold, and that about 
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18,000 people benefited by greatly increased accessibility to the health,
 

cultural and eonomic facilities of Port Moresby. The peoples' lives are
 

being imreasurably changed, in terms of entering the money eo=my, and
 

in teuns of becoming a part of the world outside their villages. 

The success of the Rigo Road project has opened up new possibilities for 

development in New Guinea, and provides a model for broader planning on 

a regional scale in agricuilture. 

Note: It was not possible to learn frum the report the formation or 
road width of the Rigo Road, nor any aspect of its design other 
than average cost per mile. 
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D. 	 RAIL PRf3E=IS 

No empirical evider-ce nor theoretical models appear to have been developed 

the impact of railline improvement on the incmes of the rural poor. In on 

the role of the railroad in the transport sector is quite differentaddition, 

as in Mali and Senegal (Mauritania',fran that of roads. Where rail is available 

rail system is not really representative since its sole purpose is to serve 

means for carryingan iron mine), the railways usually provide the major 

to and fran the ports while at the same time aocmiwinternational traffic 

'This is a
dating significant domestic passenger and bulk freight traffic. 

and it is thereforesam-what different function from that performed by roads, 

difficult to generalize fram the experience gained from roads. 

However, rail improvement could have a significant impact on the ir ne of 

For example, Table V D-1 shows that agricultural productsthe rural poor. 

than 88 percent of the ton-km of the Mali railline export moveconsitute more 

ments. And, the imports of fertilizers (10% of ton-km) and foodstuffs (20% 

(some ofof ton-km) and other commodities largely purchased by the poor 

which may be urban poor) are significant. Furthermore, very substantial 

are possible in rail transport costs through proper maintenance and
savings 

more efficient operation. For example, the internal rate of return measured 

by the IBRD for railway projects conpleted between 1964 and 1972 ranged 

an average of 15.3 percent, and indicating
fram 10 percent to 23 percent with 

be quite efficient in increasing national inxme.
that 	rail projects can 

However, this additional income may not directly accrue to the rural poor 

because savings in
in the form of lower fertilizer prices for example, 

Instead,
operating oosts do not necessarily lead to lower freight rates 

are usually contributed to the Government's general fund or to 
these savings 
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TABLE V D-1
 

FREIGHT TRAFFIC CARRIED ON THE MALI RAILWAYO 1976
 

1976 
PRODUCTS ton ton-km 

(000) (mil.) 

NATIONAL TRAFFIC 97 34.1
 

1C.9
Cement 45 

Other carload 40 11.5
 

3.7
Miscellaneous 12 


94 45.8
EXPORTS 


14 8.2
 
Cotton seeds 5 3.1
 
Cotton fibers and textile
 

Cola nuts 


3.5
materials 6 

Groundnut 22 6.8
 
Groundnut oil 
 4 2.4
 
Groundnut cakes 
 11 6.8
 
Karite products 1 0.6
 
Cereals 18 8.7
 
Other carload 13 5.7
 

159 74.5
IMPORTS 


12 6.9
Cement 

Machinery, vehicle, materials 12 6.1
 

7.5
Fertilizers 14 

14.8
Foodstuff 35 


Petroleum products 48 21.8
 
21 8.6
Salt 


Other carload 
 16 8.3
 
Miscellaneous 
 1 0.5
 

TOTAL FREIGHT TRAFFIC 350 154.4
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Technical assistance to the 
reducing the railroad' s operating deficit. 

railway in the formulation of a pricing policy that will pramote ine
 

directly in

distribution may enable the rural poor to participate more 


rail improvements.
 

Irnprr ets ProjectsE. Port and Airport 
on the ir=Ms of the rural poor as 

Even less is krim concerning the impact 

in ports and airports than is known for railroads,
generated by improvements 

Traditional airport iTnrverent rroiecbs 

not have much impact on the inrcTs of the rural poor. However, themay 

of small airstrips located in livestock areas 
construction and improvement 

could have a significant regional income producing impact. In addition, the 

airstrips would facilitate access by persons involved in planning, imlementing 

and administrating rural development, and this might increase the rate of 

development in formerly remote areas and consequently the rate at which the 

welfare of the rural poor increases. 
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to Transport Inst-itutions s ard Technical AssistanceF. 	 Transport 

munts of further capital investments in trans
.ale Sahel needs large 

order to achieve transport efficiency in the Sahel more 
portation. However, in 

required: Transport effeciency also requires
than capital investment is 

before 
the operation of existing facilities. Therefore, 

an improvent in 

should be ascertained wethier 
considering additional investment projects it 

reduceoptimal fashion. This can 
existing facilities are operating in an 

a conar4 moreover, is
investment requirements

the aomut of additional 


new invpzstent.
 
dition for realizing the full potential of any 

FormulAting policies and measures 
to achieve efficient operation 

of trans

function of the transportation institutions and 
an importantportation is 

Operational improvements in the main

operating agencies in the Sanel. 

ports* or in restructuring of the management 
of roads, railroads, ortenance 

staffing or procedures for 
the operation of ,a railroad 

often indicate a
 

new projects.

then similar size investments 

in 

much higher benefit/cost ratio 


Therefore, the identification 
and analysis of physical infrastructure pro-

jects must be undertaken with 
concurrent analyses of trade-offs 

for opera-


Moreover, in several of the 
Sahel countries the present
 

tional improvements. 


regulatory practices must 
be reformed in order that 

the benefits of free
 

Unfortunately,
 
competition can make transport 

industries more productive. 


many of the present regulatory 
functions have a tendency 

to stifle, rather
 

encourage competition, such 	
as road transport tariff 

fixing, or restric

than 


tion of entry into the road 	
transport industry.
 

As
 

The enforcement of traffic 
regulations is also an important function. 


in many of the developing 
countries, overloading and 

violation of vehicle
 

size and weight regulation, 
and the lax enforcement 

of safety regulations in
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the Sahel will work together to give undue advantage to highway transport 

over other modes. Practices such as overloading and operation of trucks 

whose size and weight are beyond the design strength and capacity of the 

countries' highway systems not only result in wasteful expenditures because 

of the need to repair the damage caused by these vehicles, but also adversely 

affect the operation of other transport modes due to uneconomic traffic 

diverson (trucks carrying cement over large distances). There is also a 

tendency for small truckers to neglect vehicle maintenance to realize lower 

operating =sts with which to capture traffic, but the total public resource 

cost woald be greater due to frequent accidents involving loss of lives and 

property damage. 

The setting of appropriate pricing policy is also an important function of the 

transport institutions. Transport prices are a powerful tool for the proper 

also assure adequateallocation of the traffic awng the modes and they can 

revenues for operating, maintaining and expanding transport facilities. 

Moreover, they can help achieve redistribution of income, and prcmte growth 

of particular regions or industries in the countries. At present, it does 

not appear that the potential of pricing policy tools has been adequately 

exploited in the Sahel. Technical assistance in the regulation of transport 

as tariff setting, licensing, taxation and subsidation, willactivities such 

serve to make the operation of transport modes wore efficient and cxmpli entary 

to each other, and will provide clear cut transport policy objectives within 

which well-timed priority investments can be planned and implemented and 

coordinated regulatory measures can be formulated. 

Again, there is no empirical or theoretical evidence
 

indicating what the impact of a more efficient transportation system might
 

have on income of the rural poor. However, the impact could be
 

substantial considering the reductions in transportation prices that the
 

more eff-cient transportation system may make possible.
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VI. TRANSPORT INFRASTRCIURE NEEDED IN THE SAHEL AND AID OPTIONS 

FOR INVESTMENT 

Fran the point of view of "ernomic efficiency", or the supplying 

oftof those transport services that meet the eormic growth needs 

least cost to the Sahelian ecortxy, forulation of athe Sahel at 

coherent development policy for transport in the Sahel must take into 

account the following: (i) the need to minimize overland transport 

costs of imports and exports; (ii) the obligation to determine the 

priority which should be 	given to eoonmically less important but 

routes providing regional connections; (iii)nevertheless significant 

the problem of allocating available resources between expansion of 

and maintenance the existing infrastructure;national route systems 	 of 

(iv) the choice of transport modes; and (v), reflecting the new 

directives' mandate, any AID transport investment must have a direct 

and beneficial impact on the welfare of the rural poor. 

A. TRANSPORT INFRASTRUCIUJ CONSTRUCTION, IMPROVEMENT, MAINTEANCE 

Roads
 

The status of economic development, the geographic concentration 

of econcmic potential in specific areas, the extent of the present 

primary and secondary networks, and the number of network extensions 

to the desirability ofcurrently planned (See Chapter III)point 

limiting further new construction of primary and secondary roads. 

We would instead focus on maintenance to design standards of the 

current system and the improvement of selected tertiary roads 

and tracks to all-weather service. 
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As discussed in Chapter II, Problem Identification, the
 

existing network of roads within the Sahel Region and of
 

access routes to the sea is reasonably adequate for needs in
 

relation to present population distribution and traffic levels.
 

However, because there is insufficient capacity to main

tain existing roads to their design standards, the system
 

is in disrepair. Weakness inmaintenance stems from in

sufficient technical and management expertise, equipment
 

and local funds for recurrent expenditures. The IBRD and
 

other donors have provided assistance with the first two
 

elements, but the success of these efforts has been limited
 

by a chronic shortfall in local budgetary support.
 

Most Sahelian countries do not have the technical expertise
 

and equipment to maintain their road networks to anywhere
 

near design standards; moreover, even when adequate technical
 

assistance and maintenance equipment are supplied through
 

foreign aid, provision of the recurrent local currency con

tributions required often places a formidable strain on the
 

country's budgetary resources. Although the road systems in
 

these poor countries are limited, there is already the danger
 

of over-expansion of the infrastructure in relation to the
 

countries' ability to maintain infrastructure to acceptable
 

standards.
 

Care should be exercised in assessing justifi

cations for extensions or inrovements to the existing 

infrastructure to ensure, first, that the proposed expendi

ture, whether met fran local or foreign aid sources, represents 
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an investment of top priority in the Government's development
 

plan; and second, that the proposed investment will contri

bute to real economic growth and social equity. An invest

ment that meets these criteria would be a project for con

structing roads forming a component of an integrated rural
 

development scheme.
 

In light of the above, and in recognition of the fact that
 

every additional kilometer of road constructed increases
 

the maintenance load, attractive economic returns can be
 

realized from investments directed to proper maintenance
 

of the existing system. At this stage of road development
 

in the Sahelian countries, AID should direct the largest
 

portion of its transport support to integrated area develop

ment and to improving maintenance organizations (including
 

financing of recurrent local costs). Consistent with "New
 

Directions" efforts to create employment for the unskilled
 

rural poor, AID should continue to promote maintenance pro

jects which incorporate substantial labor-intensive elements
 

and require village involvement.
 

Road Maintenance
 

The recent diagnostic study prepared by a consultant firm for
 
1/
 

the Club du Sahel noted that ntarly all the 80,000 kilometers
 

of classified roads in the Sahel region are improved tracks,
 

a great majority of which have fallen into extensive disrepair.
 

The classifed roads, including, all the primary and secondary
 

roads, receive maintenance attention to the exclusion of
 

Louis Berger International, Inc., Road Maintenance Diaqnostic Study 
for the Sahel , Vol. 1,Synthesis, (1977) 
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feeder roads inthe recamendations of the study. The
 

reason for excluding the approximately 44,000 km of
 

unclassified feeder roads is that the consultan't study
 

approach used the method based on transport cost effects.
 

"Itdoes not takes into account other anticipated benefits
 
fram rehabilitation programs and road maintenance which 
can be very useful in creating new links where traffic is 
very low. In a diagnostic study of the present type, such 
roads have an unknown potential and have low traffic levels. 
The traffic levels are often below the threshold at which
 
rehabilitation or even a minimal, level of maintenance is 
econcically justified. In addition, these are usually 
rural roads where maintenarrc' is always difficult for 
existing maintenance organizations due to lack of resources. 
National road maintenance services cannot devote many 
resources to rural roads with low traf'_ic levels while the 
primary road network is still deteriorating. This is the 
case inmost of the Sahelian countries. The ecornmic 
benefits to be derived fran an efficient road maintenance 
program are larger and more commonly derived for the primary 
network than for rural roads. Local maintenance organizations 
other than the national organizations should assume sane 
authority for the maintenance of rural roads. Such an 
action could possibly be connected with the implementation 
of labor intensive maintenance techniques". 

We agree with the consultant's finding that the vast unclassi

fied road system poses a much greater problem in the planning, 

implementation, and financing of maintenance than the classified
 

system. Immediate preparation should be made to set their 

recriended road maintenance and rehabilitation programs in
 

motion. Though the piogrin does not officially recognize the 

unclassified road systen, we note that a substantial portion
 

of the classified road systen by the consultant's own findings
 

(See tables IIC-2 to II C-9) are nothing more than unimproved
 

seasonal dirt tracks. And, many of these probably are the
 

equivalent of farm to market and low volume rural roads which 

serve the interest of the small farmers and villages. Thus,
 

this program probably does not neglect the rural poor.
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Concurrant with the above program, however, steps should 

be taken to identify the priorities for improvent and 

maintenance of the 40,000 km of iuclassified roads in the 

Sahel. Althought these roads have low traffic levels, and 

improvement or maintenance of many of these roads cannot be 

economically justified, it is important to take into account. 

The low level of traffic might be because, even though the 

road serves an area with significant productive potential, 

it has deteriorated to such an extent that it is an unreliable 

and highly expensive access route, and has discouraged pro

duction of cash crops by farmers. 

Analysis of roads in this category, with low traffic levels, 

must follow procedures based on the principle of "producer 

supplies" (See Carnxak, Bidernan and Bovet, The Economic 

of Rural Road Projects, World Bank Staff Working Paper No. 241, 

IBRD, August 1976). 

Road Improvement and Rehabilitation 

The next road improvement level above normal mai!, enance 

constitutes wrks which involve the upgrading of existing 

route sections, either to return a road section to its original 

state (called rehabilitation) or to improve the surface quality, 

allignment, and drainage of a trail or track to all weather service 
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(called improvement or upgrading), where subsequent routine
 

maintenance can suffice for traffic requirements. Often,
 

road rehabilitation is required primarily because normal rou

tine maintenance was not performed; in many instances planned
 

road investment consists simply of restoring a poorly main

tained road to its original design standard. In other cases,
 

there may be a need for upgrading from track to tertiary road
 

in support of increased or expected agricultural production,
 

as in a rural development plan.
 

As a general rule, upgrading works has been beyond the capa

city of the usual force account staff and equipment, and there

fore required the employment of contractors. While larger
 

works may be beyond the current capabilities of national ex

pertise and may require foreign contracting services, there
 

is scope for local entrepreneurs to participate as subcon

tractors or on smaller operations as,3rimecontractors ercurage

ment of such participation by national authorities and by
 

donor countries alike will help develop a local capability
 

and create employment. Contract terms should specify what
 

functions are to be performed by labor intensive means.
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B. AMW N OF FI1ANCIAL RE0UWS 

Long-term policy regarding road maintenance must aim both at
 

generating enough resources through economic development to allow
 

adequate operations, and at improving government budgetary 
and ac

counting procedures to permit the cost-based functional control which
 

To this end, it is recommended
 
a Road Fund theoretically provides. 


that:
 

(i) all Sahelian countries establish "rolling" five-year
 

projections of their road maintenance budgets;
 

(ii) government budgetary and accounting systems be modified
 

to introduce cost controls; and
 

(iii) financial procedures be simplified.
 

The planning of road maintenance budgets as proposed 
above
 

should present no major difficulty. Modification of a government
 

accounting system must of course be considered a longer-term 
objective;
 

man
however, the private sector in the Sahel countries has adopted a 


datory modern accounting system oriented towards production 
of eco

no persuasive

nomic (added value) and financial data, and there 

is 


reason why this system could not also be adopted in
Qovernment offices.
 

Once these recommendations have been implemented, interested
 

should seriously consider providing also some local 
currency


donors 


support to the recurrent maintenance budgets of the 
Sahel countries.
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Rate Structures
 

Road Sector
 

Many of the difficulties in the road transport sector 
in the Sahel
 

Sahel originate frcn inappropriate pricing. Fates are in scme
 

cases excessive because a monopoly situation has developed, and on
 

the other hand, they are often maintained at artificially 
low levels.
 

In both cases, the distortions introduced into the 
system lead to
 

increased inefficiencies and economic losses, 
to which governments
 

tend to react by over-regulation, establishment 
of state-owned com-


Even if rates cannot be left
 
panies and expanded bureaucracies. 


entirely to market fr ces, rates must not be fixed below operating
 

costs, including depreciation, renewal, and adequate user charges
 

This applies to all branches of the
 for the use of infrastructure. 


cost components, including credit, insurance,
industry and to all 


and repairs.
 

the road transport sector should be 
Agreents on external aid in 

and, if appropriate, consider 
conditioned on the provision to examine 

user charge policies in the host country.
nodification of tariff road 



communities which generate very low traffic volumes, and
 

therefore warrant only small investments in transport services.
 

These roads are likely to upgraded tracks constructed of lo

cal materials with a substantial element of local unskilled
 

labor, improved to minimum all-weather standards. AID has
 

approved plans for the design of a pilot project in Mauritania,
 

which will develop a Mobile Brigade to improve approximately
 

300 km of trails and tracks to minimum all-weather service.
 

The project will remove "bottlenecks" from what constitute
 

secondary road links in areas of agricultural potential.
 

The project will directly impact rural life by first pro

viding employment in road upgrading efforts. Improved access
 

to markets, in combination with other agricultural inputs,
 

is expected to induce further agricultural production, sales
 

of cash crops, and additional income to the small farmer.
 

Some track sections, due to their natural drainage and
 

satisfactory surface, may require minimal improvements from
 

the natural state. :Upgrading will he largely through
 

surfacing. As a consequence of this modest approach we
 

expect to hold costs to a mch lower level than otherwise
 

could be anticipated.
 

Routine maintenance of improved links will be performed by
 

the villages under maintenance contracts with the government.
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Road Construction
 

Primary and Secondary Route Investments
 

As discussed above, principal AID emphasis should be on the
 

maintenance of the existing primary and secondary networks
 

and the upgrading of trails and tracks in areas of integrated
 

development concentration. Moreover, "secondary roads" in
 

the Sahel, contrary to an inference contained in the legis

lation, starkly contrast with the U.S. concept
 

of the term. Insome areas, dirt tracks constitute so called
 

"point-to-point" routes. 
 Inregions suitable for increased
 

agricultural production these roads will be necessary to
 

evacuate farm produce from production areas to rural mar

ket centers and collection points. Their improvement in
 

conjunction with agricultural development programs is
 

essential; the method of their improvement should incorporate
 

labor-intensive elements.
 

Existing primary roads should be maintained. Not only are
 

they largely essential national integrating links but they
 

act as principal arteries for the movement of agricultural
 

production from rural collection points to national urban
 

centers and to export markets. The quality of the national
 

road system is a determinant of the competitiveness of pro

ducts produced for export markets. Likewise, the cost of
 

agricultural inputs (such as fertilizer and pesticides) to
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the small farmer directly reflects national road conditions.
 

If the construction of a new primary road link can be econo

mically justified on the basis of its beneficial effect
 

on the welfare of small farmers, then AID as one of a number
 

of donors should consider partial financing. The s;election
 

criteria prescribed in this report will provide guidance in
 

making an appropriate. 

Regional Routes
 

Recently, considerable emphasis has been placed on developing
 

transport routes linking the Sahelian countries, with primary
 

attention directed to the, proposed Trans-African and Trans-West
 

African Highways. However, since trade between the countries
 

is negligible, these regional links are of low economic signi

ficance. Very poor rates of return have resulted from feasi

bility studies to upgrade lightly- travelled east-west trunk
 

road sections such as the Niamey-Fade-N'Gourma road (300 km)
 

in Niger, or the Sakounce-Hounde road (240 km) in Upper Volta.
 

Simple maintenance would be much more efficient.
 

A major reason for the limited scope for east-west movements 

in the region is that climatic zonal orientation and agri

cultural production vary little among these agrarian oountries, 

none of which is industrialized. While there are same sur

plus producing and other deficit food producing areas, sur

pluses as a basis for regional trade are not substantial. 

Dwnand on transport facilities for intercountry trade is also 

modest; while export and import flows to and from the ports 

are the more significant. 
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Special Vehicles
 

The Asian Utility Vehicle (AUV) is a specialized small general
 

purpose vehicle that is extensively used over primitive
 

roads and tracks in Asian countries. The vehicle is quite
 

simple and therefore inexpensive to operate and maintain, and
 

its high ground clearance enables it to operate over roads
 

that cannot be negotiated by regular cars and trucks (non-four

wheel drive). For example, the Ford Fiera, assembled in the
 

Philippines, a 60 hp engine, a rated payload of
 

885 kg and a GVW of 1600 KG. It comes in a pick-up trutk and
 

also a mini bus (10-passenger ) configuration.
 

These vehicles are presently being assembled in Asia by several
 

of 'he large manufacturers, including Ford, Toyota, General
 

Motors, and Volkswagen, and the body design is such that the
 

body can be manufactured in the developing countries using
 

manual labor rather than expensive sheet metal lies and stamping
 

machine.
 

It has been suqgested that rather than incur high capital and
 

maintenance costs for conventional road building in the remote
 

areas of the Sahel, these specialized vehicles could be intro

duced to provide service over the primitive road systems This
 

proposal has considerable merit provided that 1) the vehicle
 

is cheap to operate and simple to maintain., 2) the market
 

for these vehicles is sufficiently large to afford low acquisi

tion costs.
 



These conditions areprevalent in theAsian developing
 

countries and there does not appear any prima facie evidence
 

that these conditions could not be met in Africa, especially
 

for the Sahel. It is therefore suggested that AID support
 

investigations to test the suitability of these vehicles
 

to Sahel conditions, and on evaluating the possibility of
 

manufacturing or assembling such vehicles for use in the Sahel.
 

A useful test could perhaps be made by providing the AID missions
 

in several of the Sahel countries with a few Ford Ficras for .trial
 

use in the field.
 

Repair Facilities
 

The small transport entrepreneur and the repairman can play
 

a most important part in developing reliable transport services
 

by introducing mechanical expertise at the village level and
 

by training apprentices. These people use simple and well

adapted techniques, and their productivity is high; the respect
 

which a good mechanic enjoys in his communities is clear
 

proof of his economic importance. Means should be found to
 

develop repair and ancillary facilities by assisting small
 

entrepreneurs through development finance bank loans or through
 

tax incentives. Easily maintained vehicles such as the AUV
 

discussed above will assist in developing these facilities.
 

2. 	Rail
 

As a consequence of small, scatterea populations in the Sahelian
 

countries, the low level of economic activity, and the vast distances
 

to be covered, road transport is seen to offer the cheapest and most
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versatile means of transit. Chad, Niger and Cape Verde have no
 

railways; Mali and Upper Volta have a single line connection to the
 

ports of Dakar and Abidjan respectively; Mauritania's railway is
 

largely an enclave operation serving the iron ore industry; only
 

Senegal has a railway system of significant national consequence.
 

All the existing rail systems (except Mauritania's)were conceived
 

and developed well before modern road transport services came into
 

their own; today, largely as a result of bad management and the im

pact of road competition, the railways are all in a precarious
 

financial position.
 

While there is considerable interest in constructing new railways
 

or extending lines, there is little case for such proposals. As a
 

general rule, railway construction is considered justified only when
 

annual traffic is forecast to reach, at the very least, about 500,000
 

tons per km. of line. In comparison with this figure, the total
 

volume of principal agricultural products carried by rail in the
 

Sahelian countries amounted to only 8 million tons in 1970, the last
 

year before the drought condition area. The only significant export
 

crops were groundnuts and cotton, and of the one million tons transported,
 

one-half originated in Senegal, relatively near the port of Dakar.
 

Even if the total freight volume were to include import commodities
 

(of which petroleum products are a principal item), the volume of
 

traffic available would still be insufficient to warrant new railway
 

construction in the foreseeable future, except in special cases where
 

ore deposits might provide significant amounts of specialized bulk
 

traffic.
 



A Carparison of Pail ar3 Rad .. 1970Oerating Costs based on 

±igures is shown in Table VI B-i 

TABLE VI B-i
 

Road vs. Rail Operating Costs
 
(inCFAF per ton-km)
 

(1970)
 

Asphalt Road Railway 
Annual Infrastructure Operations Total Infrastructure Operating Tot, 
Tonnaqe Cost Cost Cost Cost 

100,000 22 6 28 20 9 39 

200,000 11 6 17 15 6 21 

500,000 4 6 10 6 4 10 

800,000 2.5 6 8.5 4 3 7 

For low density movements, road transport costs are lower than those
 

for rail- however, where existing railways can be utilized over long
 

distances, the marginal cost of rail transport should be lower than
 

for road services. Railways which cater to such traffic should be
 

maintained, while avoiding investments in new line extensions and
 

pursuing a policy of closing unprofitable branchline services.
 

The CILSS investment program includes two railway developments. On
 

the extended Abidjan-Ouagadougou railway to Tambao (340 km of line
 

which is proposed to serve the manganese ore mine at Tambao), CILSS
 

proposes to construct two branch linec to Ansongo (142 km), and from
 

Dori to Niamey (245 km). Justification of the Ansongo extension
 

is based on the manganese ore potential of the area, but this is 

yet unproven. The Doi'i-Niamey line would have little general traffic 

(60,000 t/year), and is not justified; further, its expected operating
 

deficit would jeopardize operations on the main line, as shown by
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the 	experience in Senegal where branch lines were operated at a chronic
 

deficit. Nowhere else in the Sahel does projected traffic make a
 

railway project a viable venture.
 

3. 	River and Lake Transport 

While this mode holds promise in terms of low operating costs (ranging 

from 2.5¢ to 4¢ per ton-km on annual volumes of 1 million to 50,000 

tons), there is limited scope in the Sahelian region for such services. 

Notable expections are the following:
 

(i) The Senegal River from Saint Louis (Senegal) or Rosso
 

(Mauritania) to Kaedi (Mauritania). This once active ser

vice was operated by a small fleet or shallow draft craft
 

when Dakar was the main port of entry for Mauritanian traffic.
 

However, the port of Nouakchott around 1974 has become the
 

entry point for this traffic, and the river transport has
 

dwindled to service by a few old craft since road transport
 

direct from Nouakchott is now the cheapest transport mode.
 

It is unlikely that river service can be economically revived 

on any scale until the Senegal River is dammed and substantial 

volumes of mineral ore and agricultural produce are generated 

in its basin. The earlierst this could occur would be around 1985. 

(ii) The Niger River fron Bamako to Gao in Mali during the seven

month navigatic- . season. This route is the principal dcrestic 

artery into northeast Mali and is estimated to provide the 

required transport at a cost 70% less than road service. Rapids 

on the river prevent service beyone Gao. 
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Considerable investments are required to modernize the
 

existing fleet.
 

(iii) 	Lake Chad. A number of small private operators service
 

points around the lake, but it is not known at this time
 

what the actual and potential demand for this service is
 

(though it appears minor) and what would be required to
 

improve the service.
 

Considerable efforts have been expended on attempts to develop per

manent long-haul river services on the Niger from its mouth north
 

to Niamey. Trials have been completed, but commercial development
 

of the route is not promising because of the operational difficulties
 

and cost involved in negotiating the locks of the Kainji dam, and
 

because of the existence of rapids in the north. It therefore appears
 

that the scope for water transport services is very limited, and
 

planning for further investment in the mode for the time being should
 

be restricted to the Niger River in Mali, and on a lesser scale,
 

to the Lake Chad area.
 

4. 	Ports
 

Improved results could be obtained from existing storage installations
 

if the following lines of action were implemented by port authorities,
 

and adopted by donor countries when dealing with port projects;
 

(i) the achievement of specified productivity targets, quantity
 

of equipment, and storage facilities (including temporary
 

covered storage and bagging equipment) should be made manda

tory for port users;
 

(11) 	port authorities should be adequately staffed with specialists
 

in port operations whose background is in the private sector,
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for example, with national shipping lines.
 

5. 	Air transport
 

There is some scope for the further development of domestic air
 

services, particularly because of the long distances to remote areas
 

in the Sahelian region, as well as the high cost of building and
 

maintaining roads. However, the appropriate level of air service
 

development should be the subject of detailed study in order to
 

establish the overall as well as the specific justification for such
 

an approach.
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C. Integrated Area Development
 

AID should particularly support rural road improvements that are
 

- either as an element of an inte'part of a larger development plan 


grated rural area development scheme or as a supplement to 
other
 

agricultural inputs which are in place or contemplated, such 
as
 

This
 
agricultural extension service, credit and price 

support. 


requirement should be a principal criterion in 
the rural road screening
 

process.
 

D. 	Technical Assistance
 

In the Sahel the proportion of technical assistance 
to economic aid
 

likely should be higher than in other geographic regions. Management
 

CILSS
 
and technical capabilities are inadequate to 

manage development. 


In the limited period

members need technical support for a long time. 


(4-5 years) of a transport improvement project 
implementation period
 

we cannot expect to create the necessary capability. 
We can establish
 

the organization and strive to engender progressive 
attitudes among
 

host country officials, to lay foundations 
for permanent change.
 

Advisory assistance, short term in the form of particular studies
 

of problem areas, or long-term for improvement 
of planning, management,
 

a necessary component of the assistance
 and operating techniques, is 


These efforts should be addressed to improving human resource
"package". 


capabilities which)in the final analysis, are at the root of 
Sahel
 

transport problems.
 

1. Transport Planning
 

Establishment of a central Transportation 
Institute for
 

This could be a fois under consideration.
the Sahel 


cal point for the exposure of rfational 
economic planners
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and Ministry of Transport and Public Works planners
 

from the Sahel countries to national transport planning,
 

intermodal choices, national road inventories and mainte

nance scheduling. Initially, records keeping techniques
 

providing data in machine readable form for road system
 

maintenance control can be introduced, in anticipation
 

of future computerization of the data.
 

2. 	Infrastructure Improvement and Maintenance
 

In-service training under the tutelage of techniral advi

sors 	should be an element of every transport improvement
 

and 	maintenance project. Advisors should be carefully
 

selected and acceptable to the cognizant ministry. Ad

visors operating in a vacuum., without steady counterparts,
 

and with no authority should be withdrawn until arrange

ments for their effective utilization can be reconfirmed.
 

Delivery of the "hardware" element of modernization pro

jects should be contingent upon the firm agreement of
 

the host country to meet its commitments and to act on
 

proposals for change.
 

3. 	Equipment Maintenance
 

USAID Chad is investigating the feasibility of utilizing
 

at
the Itraining facilities at the heavy equipment school 

Lome to train Chadians. If,as reported, the calibre of 

training has degenerated since the termination of US aid 

to that faclility, it might be wise to consider reesta

blishing lines of support. To establish another school
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in the Sahel for the same purpose would be excessive,
 

when the Lome school has a French-language curriculum and
 

over 10 years of operating experience.
 

Further training in heavy equipment maintenance can be in
 

the form of in-service trainina in Droipct fipll 
wnrk. A
 

.USAID project proosed for MaRiritania trail and.track 
im

as a mainr mnm,provement will feature in-service trainina 


ponent. Starting with one mobile brigade they hope to ex

pand as trainees become trainers, broadening the effort.
 

4. 	Labor Intensive Technology
 

an under-

Agricultural labor in most Sahelian countries is 


utilized resource, and with the introduction 
of improved
 

Where
 
agricultural techniques, more labor may be released. 


alternative employment options are limited 
opportunity costs
 

will be low and economic justification will 
be likely, pro

vided the labor is organized and managed efficiently. AID
 

should continue its efforts in the direction 
of labor-inten

sive construction and maintenance, particularly 
with 	pilot
 

efforts as elements of funded maintenance 
and improvement
 

road projects.
 

5. Special Studies
 

a) Seneral
 

studies should be a part of
 Problem-oiented special 


most transport project assistance. Dbnorg should con

.tinue to obtain assurances from host 
governments that
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findings will receive serious consideration and that
 

government will take measures to implement acceptable
 

recommendations.
 

b) Analyses of Training Requirements
 

Should preferably precede project authorization rather
 

than after loan or qrant authorization.
 

c) Mannement of Financial Resources
 

Studies of road user charges, the feasibility of
 

establishing highway maintenance trust funds, and
 

means for implementing such actions are under con

sideration in at least one Sahel country, with
 

expectations of other similar undertakings. Findings
 

and organizational studies leading to improvements in
 

budgeting and financial control are recommended.
 

d) Rate Structure Analyses
 

Important, to encourage agricultural development and
 

ensure reasonable compensation to the carriers.
 

e) 	Mobilization of Rural Labor
 

In view of inadequate tax bases, for a long time to
 

come the Sahel countries will be short of resources
 

for development and for the maintenance of in-place
 

infrastructure. Studies of user charges and road funds
 

are one avenue to generate funds for infrastructure
 

to determine means of
maintenance. Another avenue is 


mobilizing the underutilized rural workforce to main

tain and improve infrastructure. Projects will be
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developed in the Sahel calling for extensive involve

ment of the rural populations in the project planning
 

phase and in project works programs and in subsequent
 

system maintenance.
 

f) 	Road Regulation, axle loading limits and enforcement.
 

To save existing roads from destruction restrictions
 

on vehicle loading must be enforced. Appropriate
 

load limits should be determined for existing road
 

These studies are recommended for execution
designs. 


at such time as there is a reasonable chance that
 

enforcement measures can be introduced and maintained.
 

E. 	Conclusion
 

In response to the general view that the lack of transport 
facilities
 

or the high cost of transport impedes economic development 
in the Sahel, the
 

Sahel Special Office Paper on a transport strategy 
for the region stated:
 

it must be noted that the unfavorable climatic and
 "... 

hydrological factors would not be improved by 
having the
 

a perfect system
best 	possible transport system. Even if 


existed, much would still remain to be done in 
the produc

tion sectors before it could be utilized fully. 
Packages
 

of services such as agricultural extension, credits, input
 

supplies, marketing, and above all, education 
and training
 

in modern aqricultu~re and livestock 
manaqement are needed
 

to help lift the region's thin, widely-scattered 
population
 

from a subsistence to a money economy. The major need in
 

to fully utilize and
 
the transport sector in the region is 


maintain the existing infrastructure, both 
within the Sahelian
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countries and in their neighboring transit ountries."
 

As costs of energy, food, and manufactured itens rice and resources
 

become mre scarce, the logic of this conclusion should be evident to
 

all -conerned with transport improvement in the Sahel. 
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CHAPTER VII
 

FIELD GUIDELINES FOR SCREENING TERTIARY RURAL
 

ROAD PROJECTS IN THE SAHEL
 

A. Introduction
 

The purpose of these guidelines is to provide AID field personnel with
 

a relatively easy procedure for identifying and screening tertiary rural road
 

projects prior to PID documentation.1 These personnel are often faced with a
 

bewildering number of road project proposals, many of which are poorly
 

described and totally inconsistent with AID development ogjectives. This
 

screening procedure is designed to cull out, using information that can be
 

collected during a brief survey of the roads, those roads that would not
 

meet the social and economic development objectives of AID and the host
 

government, and those roads that would probably not be economically desirable.
 

Thus, typical roads that would not survive the screening process would be
 

those that serve areas where the rural poor cannot participate in the benefits
 

of the road project due to inadequate land tenure provisions (such as roads
 

leading through large privately owned planatations), roads that do not have
 

a large rural poor population in a zone of influence (such as roads leading
 

to a mining project), roads that are controlled by a monopolistic transport
 

industry that would not share the savings in transport cost with the peasants,
 

and roads that would be economically unviable due to poor soils in the area of
 

influence or with inadequate market access due to deteriorated secondary or
 

primary road links.
 

The general procedure consists of first reviewing the proposed tertiary
 

road projects to assure that they are indeed high priority projects from the
 

point of view of the 'nst government, that the improvement will consist of an
 

1Primary and secondary roads are not eligible for evaluating under the
 

methodology preposed in this chap-ter.
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all-weather tertiary road, that the improvement falls within one of several
 

clearly defined standard iriprovement categories, that the road will be main

tained-after improvement, and that the road will connect with an adequate
 

secondary or primary road. The roads that pass the first screening level are
 

then subjected to a second screening to assure that they have significant
 

potential to contribute to AID's economic and social development objectives.
 

B. GENERAL DESCRIPTION OF THE SCREENING TECHNIQUE
 

The objectives of the guidelines printed in this chapter are quite
 

modest, and aim only at identifying a promising collection of rural road
 

projects for PID documentation, and that are likely to meet AID's develop

mental objectives. Full scale economic and social evaluation would be
 

accomplished in the subsequent Project Paper.
 

In contract to the modest procedure proposed here, several other
 

screening procedures1 that are being seriously considered by AID and the
 

Club du Sahel for application to transport infrastructure projects in the
 

Sahel are more ambitious, and aim at rank-ordering a set of road projects
 

in accordance with socioeconomic criteria with sufficient precision to obviate
 

full-scale social and economic evaluation.
 

However, though it would be highly desirable to have easily applied
 

screening techniques that can rank-order projects, it appears that these
 

techniques will not be available for at least several years. As discussed
 

in reference one (The Economic Analysis of Rural Road Projects, World Bank
 

Staff Working Paper No. 241, August 1976, Curt Carnemark, et al), there are
 

a number serious and unresolved questions regarding the development of these
 

I 	"Gudelines for AID Rural Roads Project Selection in the Sahel Region", AID/
 

Louis Berger International Inc., November 1977 (DRAFT)
 

- A Framework",
Asif Faiz, "Preliminary Screening and Selection of Rural Roads 


World Bank, August 1976.
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screening devices. The most serious question is whether screening criteria
 

and weights can be developed that correlate well with indices derived from
 

full scale economic and social analysis. If it is possible to develop these,
 

then the screening procedures can be reduced to application of a set of
 

screen road projects for
inexpensive and easily operable rules which will 


later indepth analysis, beter than random selection. These rules are not
 

yet available, though plans are underway by the IBRD for testing alternative
 

screening procedures to, if possible, these rules.
 

Until validated screening procedures are developed that will rank-order
 

a serious mistake to attempt
projects better than random choice, it would be 


to apply these unproven techniques to the Sahel or any other region in the
 

world. Such procedures would permit a costly number of socially and econo

mically unfeasiable road projects to be implemented. For example, a simple
 

areas of the Sahel is expected to
road rehabilitation project in the rural 


with an average of perhaps
range in cost from $10,000 to $50,000 per km. 


$25,000 per km. Thus, each km of road erroneously identified as feasible
 

would cause a loss of $25,000 -- an amount sufficient to do a full scale
 

It is because of the high cost associated with
analysis of 33 km of roads.1 


unproven screening procedures that this chapter carefully avoids recommenda

tion of the rank-ordering techniques discussed earlier.
 

It is of interest to note that, even though validated screening procedures
 

for rank ordering can perhaps be developed, the application of these pro

cedures may not be cheap compared to full-scale economic analysis required
 

the data required for rank-ordering is
by the project paper. First of all, 


1 This assumes a cost of $750 per km as the cost of a full-scale analysis
 

using the "producer surplus" technique presented in World Bank Staff
 

working Paper No. 241. (See also next page)
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very substuntial and approximates the data required for a full-scale social
 

and economic analysis. For example, the two screening procedures discussed
 

above require an estimate of the additional agricultural production that
 

can be expected from the road project, and estimates need to be made of the
 

distribution of income in the project region in order that equity can be con

sidered. Therefore, once these data have been collected, the additione,
 

expense of the full-scale economic and social evaluation over the rank-order

ing procedure may be relatively small.
 

It is of interest to note that full-scale economic evaluation in the
 

past has been very effective in identifying feasible transport projects.
 

Annual Review of Project Per-
According to the IBRD project reviews, (Ref: 


formance Audit Results, World Bank, November 1978) of the 25 transport pro

jects representing a total project cost of almost three billion dollars,
 

o.ily five had a re-estimated economic return less than estimated in the
 

original appraisal, and e a precision cf .80. Taking the cost
 

I and the precision with which that
of full-scale evaluation at $750 per km


approach identifies feasible projects at 80%, the effective cost of that
 

analysis is ($25,000 + $750) / .8 = 32,187 per kilometer of road. Compared
 

to this we can calculate the effective cost of a screening technique as
 

We assume that the technique is 50% effective in identifying
follows. 


no better than random selection.
feasible projects, i.e. the technique is 


This is the approximate cost of the full-scale feasibility study of the 850
 

km Mindauao Secondary and Feeder Roads Project, Asian Development Bank,
 

This study, in addition to preliminary engineering, included an
 November 1978. 

economic analysis as outlined in World Bank Staff Working Paper No. 241, "The
 

Economic analysis of Rural Road Projects", August 1976, and by Curt 
Carnemark
 

et al.
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Even at a zero cost for the screening technique, the total effective cost
 

of road per kilometer would be $25,000/.50 = $50,000. This is almost 60%
 

higher than the effective cost for the full-scale analysis. In order to
 

bring down the total effective cost of the screening approach to the level
 

of the full-scale analysis, the precision of the screening approach would
 

have to be at least 77.7%, or practically equal to that of the full-scale
 

analysis. And, it is doubtful that screening techniques will ever achieve
 

that level of precision.
 

C. 	ROAD IMPROVEMENT LEVELS
 

Vague statements that the road project consists of "improvement" will
 

hinder effective screening because of inability to judge the project cost
 

and possible project impact. It should be possible to classify the improve

ment project into categories, such as defined below, with which approximate
 

costs can be associated. In addition, each of these improvement levels will
 

have associated with it a possible impact on the incremental agricultural 

production in the area of influence of the road. The magnitude of the impact 

will of course vary with the agricultural potential of the land and the 

level of agricultural services (credit, extension, etc.) provided. In goad 

agricultral areas a poor road is usually such a constraint on agricultural 

production -- it prevents farmers from marketing their production and keeps 

out agricultural extension agents and social services -- that road improve

ment by itself can result in a substantial (20 - 35%) increase in production.
 

In poor agricultural areas the impact of the road improvement is of course
 

smaller.
 

http:25,000/.50
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The required improvement of the roads will vary with the condition of
 

the road. The improvement costs presented below were appropriate for the
 

Mindanao Secondary and Feeder Road project discussed earlier. They are
 

presented only as indicative values of the order of magnitude of the improvE
 

ment cost that might be incurred. The same holdstrue for the expected
 

increases in agricultural production that might be attainable from the four
 

improvement levels. For purposes of the screening, four improvement levels
 

have been defined as follows:
 

1. Improvement Level 1: This improvement level will be used where
 

there is only little improvement required of the existing road.
 

The work will consist of shaping and compaction of the existing
 

road and the placing and compaction of a gravel layer, together
 

with the cleaning out and clearing of culvert and drainage
 

channels. The improvement cost may run about $2500 per km,
 

excluding structures. This type of improvement will usually
 

have little impact on increasing agricultural production, though
 

savings in vehicle operating cost can be significant.
 

2. Improvement Level 2: The work will include that of level 1
 

described above, together with the shaping and cleaning-out
 

of road-side drainage channels, and the placing and compaction
 

of a gravel surfacing. Generally, the thickness of the gravel
 

surfacing will be somewhat greater than that applied under
 

improvement level 1. Local improvements to drainage may also
 

be required. The approximate cost of this improvement level
 

may run about $4000 per km, excluding structures. Inareas
 

with good agricultural potential a 10 - 15% increase in agri

cultural production could possible be expected from this type
 

of road improvement.
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3. 	Improvement Level 3: This improvement applies to roads that
 

have become impassable to standard vehicles due to lack of
 

maintenance and other causes. Reconstruction will be required
 

of these road sections, but the reconstruction will usually be
 

over the existing width of the roadway. The work will consist
 

of excavation and filling as required, the shaping, grading,
 

compaction of the existing road, together with the construc

tion of longitudinal drainage channels and, where necessary,
 

the provision of adequate culverts. The placing and compaction
 

of gravel surfaces will be as under improvement level 2 described
 

above. The estimated cost of this work might be about $18,000
 

per km, excluding structures. In good agricultural areas, both
 

improvement level 3 and 4 could possible produce a substantial
 

i-provement (20 - 35%) in agricultural production and personal
 

mobility.
 

4. 	Improvement Level 4: This work consists of essentially new
 

construction where there is no existing road or track, or 

where there is a track but with inadequate formation width. 

Earthworks will be kept to:a minimum, however, and the existing 

horizontal and vertical alignments will be close followed. 

The maximum gradient in hilly terrain will be 8%, and the 

maximum gradient in rolling terrain will be 6%. The work will 

be detailed as described under improvement level 3. The approxi

mate cost of this work could be about $20,000 per km, excluding 

structures.
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At small streams concrete pipes or box culverts will be provided.
Structures: 


Rivers crossings will be provided with fords, except where site conditions
 

Bridges will be single-lane and of reare more appropriate for bridges. 


enforced concrete construction or of the Baily type where available. The
 

cost of structures will vary considerable with terrain conditions, but an
 

average cost of $1500 per km might be sufficient with roads in areas where no
 

For roads that require several river crossings,
river crossings are reouired. 


the cost may reach as high as $12,000 per km.
 

D. 	SCREENING
 

The first screening
Each candidate road must pass two screening levels. 


level is designed to ensure that the candidate road is endorsed by the host
 

government and that maintenance resources for the road are in the governments
 

minimum amount of information must have
development plan. In addition, a 


been collected on the roads present condition and its desired improvement
 

This information can be collected during a single-visit field survey.
level. 


Roads that pass the first screening level can then be considered viable
 

from the point of view of host-government support, the minimization of
 

chances of investment loss due to lack of maintenance, and the availability
 

of a minimum amount of information on road condition to allow rational
 

decision making.
 

The second screening level aims at verifying the existence of the basic
 

Roads

potential for economic and social feasibility of the candidate road. 


that pass this level can then be included in the PID. Subsequent full-scale
 

economic and social evaluation must be then applied in preparing the project
 

for tie Project Paper to confirm the socio-economic feasibility, and to
 

prioritize the candidate road projects.
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First Screening Level
 

1. The road improvement has the endorsement of one or more ministries
 

other than the ministry directly involved in implementation of the
 

construction, such as the Ministry of Public Wotks.
 

2. 	The road must be a candidate for construction or upgrading to the
 

standard of an all-weather gravel-surfaced tertiary rural road
 

according to clearly defined improvement levels such as those defined
 

earlier (levels 1, 2, 3, or 4).
 

3. There must be a firm plan and available funds plus manpower to
 

maintain the road at a satisfactory level.
 

4. 	The road must connect to an existing all-weather secondary or
 

primary road in good condition, leading to markets for agricul

tural products and to local administrative and social centers.
 

If the existing secondary/primary road is not in good condition,
 

there must be firm plans for putting it in good condition by the
 

opening year of the candidate road.
 

5. 	The candidate road must be at least 3 km long and must not be
 

a parallel road within 5 kilometers.
 

If the candidate road meets the above criteria it can be considered for
 

further screening in the next level.
 

Second Screening Level
 

1. 	The road must serve rural farm areas, and a large proportion, say
 

75%, of the population served must consist of farm families. Roads
 

serving mines or urban areas not eligible for evaluating under this
 

methodology.
 



VII-10
 

2. There must be assurance that the benefits from road improvement
 

are passed on to the small farmers by meeting the following three
 

conditions:
 

a) The road industry must be competitive;
 

b) The majority of farms are small, say less than 10 hectares; and
 

c) The land is owned by the farmers.
 

3. The population density along the road must be at least 10 persons
 

per square kilometer.
 

4. The agricultural potential for increased production in-the zone
 

of influence of the road must be attractive. This may be assumed
 

to be true if the road ispart of an integrated rural development
 

package, and complementary investments in agricultrual extension,
 

credit, marketing,and other services are provided.
 

If the road improvement project is not part of an integrated rural
 

development package, the agricultural potential along the road may be
 

deemed as sufficient if the following istrue:
 

a) A 10 to 15% increase inagricultural production would result
 

from a level 2 improvement; or
 

b) A 20 to 35% increase in agricultural production would result
 

from a level 3 or 4 improvement.
 

5. The improved road must provide access to existing or planned educational
 

secondary school, primary school, or vocational
facilities such as a 


training institution.
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6. 	The improved road ...must provide access to existing or planned rural
 

health clinics.
 

7. 	Employment generation through labor intensive method must be applied
 

where the potential exists.
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VIII. 	 A FPAM DRA FOR EVALUATING TRANSPORT INFRASTRJCURE 
PROJECTS IN D EWPING COLUTIES 

A. BASIC APPROACH 

This chapter proposes a technique for combining both the economic 

impact and the quantifiable and unquantifiable social welfare 

aspects of transport projects in prioritizing investments. It 

shows first how the benefits of transport investments in terms of 

increased national inccme can be taken into account by the tradi

tionally derived Economic Rate or Return (ERR). Then the chapter 

describes how the techniques suggested inrecent but well-known 

publications by the UN 1/and the IBRD Z/ can be employed to account 

for the quantifiable considerations of equity and inccme distribu

tion through the derivation of a Social Rate of Return (SRR). Finally, 

the chapter discusses now the non-monetary elements of values implicit 

in non-econcmic factors, such as education and health benefits, 

can be taken into account by ranking the socio-econonic merits of 

the projects. This isdone by assigning weights (about which a 

great deal is still to be learned) to the non-econamic factors so 

that they can be cambined with the social rate of return into a 

single overall indicator for each project. 

While this approach is hardly new in theory it is relatively
 

innovative in terms of actual field application. The approach
 

1/ United Nations Industrial Development Organization "Guidelines
 
for Project Evaluation," New York, United Nations, 1972.
 

2/ 	 Squire and Vander Tak, "Ecoinmic Analysis of Projects," John 
Hopkins Uniersity Press, 1975. 
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recognizes thit the irpact of a transport infrastructure project 

can be partly quantified, and that this part of the impact can be
 

represented in the project's rate of return. Indirectly, such
 

benefits reflect the econormic value associated with the improvements 

in the socioeconomic living conditions as represented by reduced 

travel times, lower cost of travel, and increases in income various 

income groups. For example, the impact of improved access to health 

facilities should be partly reflected in the implicit higher growth 

rates in the region as brought about by healthier people after the 

road is improved and access to health facilities is provided. 

However, these quantifiable elements do not reflect the value of the 

improvements in the "quality of life" resulting from the improved 

accessibility brought about by the project. For example, better 

health will significantly improve the quality of life of the rural 

poor. In order to reflect these non-quantifiable elements a weight

ing schene must be applied to the non-quantifiable impacts produced 

by a project, such as the improvemnent in the quality of life 

created by better access to health facilities. 

The approach suggested in this chapter corrects a major weakness of 

other project evaluation techniques that prematurely include the 

quantifiable aspects of project impact in a subjective weighting 

schenme. This leads to double-counting, confusion, and lack of 

consistency, and that can be avoided if the quantifiable dimensions 

of the project such as the contribution toward inccne distribution, 
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reduction of under-4r1-nloyment, or better health are incorporated 

in the economic or social rate of return. It is only in the final 

step, the socio-economic ranking, that subjective weights 

(scientifically derived to the extent possible by, for example, 

using the Delphi technique or other technique developed by the 

social science) are applied to 

B. PRINCIPAL PHASES OF PROJECT EVAIUATION 

In the case of tertiary rural road project analysis an initial screening
 

process is followed in the preparation of a candidate road list
 

for consideration. This screening stage, which precedes project
 

evaluation described below, is outlined in Section VII.
 

The proposed methodology for transport project evaluation,
 

applying to all transport modes, consists of four phases:
 

1. Project Identification
 

2. Economic Evaluation (ERR)
 

3. Social Evaluation (SRR)
 

4. Socioeconomic Ranking
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C. 	 PR=EC1 IDEIFI-TIOb;, PHAS I 

The screening techniques deqcr-ie in Chapter VII 

are applied to identify praeising tertiary road options. 

D. 	 ECONY.IC EVALUATION (ERR), PHASE II 

The econauic evaluation phase determines the project's economic 

rate of return (ERR), the traditional indicator of the project's 

contribution to the econoaic growth of the country. It does not 

take into consideration equity (income distribution) and other 

social considerations included in the project's social rate of 

return (SRR) calcaulated in the next phase; nor does it take into 

account the "quality of life" improvements accruing to th rural 

poor, considered in the final phase, socio-economic ranking. 

Calculation of the ERR, a well established technique, is based on 

caqraring the tine streams of project benefits and project costs. 

Determination of the FRP i r 3--tant ster since a principal 

acriterion of project selection should be that the project meets 

predetermined standard of econcrmic efficiency. 

The 	project's ERR should have a minimun cut off value 

determined as a matter of policy. Given that the ERR is at least equal
 

to the minimum acceptable rate of ecnnomic return, the project will have
 

passed the Phase II analysis.
 

Does the requirement that only those projects be identified that have
 

a favorable ERR place an undesirable bias against the interest of
 

the rural poor? No, because the economic evaluation phase ensures
 

that 	only economically viable projects remain to be further analyzed;
 

http:ECONY.IC
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projects that are not economically viable and that do not contribute
 

to the country's sustained economic growth cannot in the long run
 

benefit ihe poor. While the remaining list may contain projects
 

that favor the higher income groups, the list islikely also to contain
 

projects that have substantial impact on the welfare of the rural
 

poor. Subsequent phases of analysis "weight" the various dimensions
 

of each project so that unly those projects are selected that meet
 

at least minimum standards for income distribution as prescribed by AID and
 

the host government, and that also rank high in improving the quality
 

of life of the rural poor. Projects that satisfy these criteria are
 

responsive to the mandate of the Congress.
 

It may be mentioned at thi.s point that, for certain projects sponsored 

by AID where the objective is one of providing emergency relief, such as 

a draught area or other area suffering a catastrophe, or other special 

projects, the minimum cut-off value for the ERR may be set quite low or 

ignored all together. 

E. 	SOCIAL EVAMATION (SRR) , PHASE III 

During this phase the equity considerations of the projects surviving 

the previous phases are addressed more closely. This is accamplished by 

using social pricing techniques, and involves attaching scientifically 

derived weights to the various caponents of benefits f. tn the project 

that accrue in different forms (such as increases in incone, savings in 

travel time, savings in vehicle operating costs) amn to different 

beneficiaries (rich, middle inomne, poor). 



VIII-6
 

Implementation of the SRR phase should not present a problen to AID 

because theoretical foundations have been developed to a considerable 

Aegree. However, there are several technical and institutional con

straints that may delay implenentation and that should be recognized 

by AID. The methodology of social benefit/cost analysis is new to AID, 

and there may be considerable inertia to be overcome before the 

principles are accepted. In fact, it is not yet extensively applied by 

the other international lending institutions such as the IBRD and the 

UN that .re so instrumiental in its development, through ncaentun 

appears to be picking up. In addition,
 

the lack of relevant data implies that project analysis in accord with the 

new methodology can be undertaken only on a gradual basis after the 

country parameters for shadc pricing, such as the incame distribution 

weights, have been estimated. However, a good start can be made because 

a considerable amount of information has been developed on the more 

important parameters, and sound rules of thumb have been proposed for 

estimating parameters on which data are lacking, with reasonable accuracy. 

1hus, all major considerations such as income distribution can be included 

in the analysis, though in a crude fashion and by the judicious application 

of short cuts. And this, even though the degree of accuracy is far from 

perfect, would be a major improvement over the traditional approach 

where the quantitative aspects of equity objectives are often ignored. 
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Ingeneral, the effect of Phase III analysis isthat itproduces a
 

systematic bias intransport project decisions favoring projects that
 

benefit the poor rather than the rich. 
Such an outcore represents
 

a desirable distortion since the extent of the bias in favor of the
 

poor reflects the concerns expressed in the Congressional Mandate.
 

Transport infrastructure projects will be selected with due regard
 

to their impact on income distribution, which likely will result in
 

a pattern of investment quite different from that which would emerge
 

if distributional considerations were ignored.
 

In Phase II and III almost all of the factors that can be quantified have 

been quantified. "here necessary to include distributional aspects 

the proper weights were applied, and by comparing the weighted cost 

and benefit time streams the "weighted" economic rate of return was 

calculated. This weighted rate of return is called the
 

Social Rate of Return (SRR) in the Squire/Van de Tak reference because 

it is responsive to the social aspects inherent in the consideration of 

income distribution. 

The SRR for a specific project may be higher or loer than the ERR 

depending on the project's impact on the target group and the extent 

to whk(-h the target cpoup represents the rural poor. For example, a 

container berth project may have an ERR of 25 percent because of its 

reduction in harbor congestion costs. But since the target group 

rect iying the direct benefits in the form of savings because of lower 
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harbor charges and reduced spoilage of their merchandise are the
 

high-incame middle-men and merchants with a im.: "income distribution 

weight", these savings will be considerably discounted. Consequently,
 

since the benefits are in effect reduced in magnitude when considered 

from the social point of view, the SRR may be only 18 percent as cam

pared to the 25 percent ERR. 

Scientifically derived weights are also assigned to the various cost
 

components of the project (cost of skilled and unskilled labor, the
 

fuels and equipment used in construction), and can in practice make 

labor intensive projects much more attractive than they would be under
 

the traditional ERR approach alone. For example, it was found that the
 

social cost of unskilled labor on a project in Thailand was only 25
 

percent of the market price.!/
 

The weights can be derived with a reasonable degree of scientific objecti

vity within the context of the theory of welfare economics, and frcm 

underlying notions of the welfare function of a country. They likely
 

will be different for each country and for regions within the country,
 

and the principal burden of estimating the Country parameters nust 

therefore be placed on host goverment planners and donor economists. Por
 

several countries, agencies such as the counzry's national planning office
 

and the country desks of international lending agencies are already involved
 

in this work. Table VIII E-1 presents an example oi such weights.
 

1/ Social Cost-Benefit Analysis: A Guide for Country and Project Economist
 
to the Derivation and Application of Ecornmic and Social Aocounting
 
Prices, World Bank Staff Working Paper No. 239, August 1976.
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Table VIII E-1 

Values of the Income Distribution Weinht (d) for Small 

Changes in Income. 

Relative Poverty Level 	 Level of Equity Desirecl, M 

R 11:0 M=:. 5 14=,1 M=1:. 5 M=12 

Very poor .10 1 3.16 10.00 31.62 100.00 
.25 1 2.00 4.00 8.00 16.00 

-Poor .50 1 1.41 2.00 2.83 4.00 
.75 1 1.15 1.33 1.53 1.77 

Average 1.00 1 1.00 1.00 1.00 1.00 
1.52 1 .81 .66 .54 .44 

Rich 3.00 1 .57 .33 .19 .11 
5.83 1 .47 .17 .07 .03 

Very rich 10.00 1 .32 .10 .03 .01 

R = Per 	capita income of target group 
Average per capita income for the country
 

Source: 	 Economic Analysis of Projects, Squire and Van der Tak, The John
 

Hopkins University Press, 1975.
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F. SOCIOECONM RANKING - PHASE IV 

The quantifiable socioeconanic impacts from the transport infrastructure 

projects have at this point been represented in the social rate of return. 

Indirectly, these benefits reflect the economic value associated with the 

improvements in the socioeconomic living conditions as represented by reduced 

travel times, lower cost of travel, and increases in income gained by various 

income groups. However, they do not yet reflect the value of the improvements 

in the "quality of life" resulting from the improved accessibility brought 

about by the improved transportation infrastructure project. For example,
 

improved access to health facilities has been 

reflected in the implicit higher economic growth rate in the region
 

brought about by healthier people after the road is improved and access
 

to health facilities is provided. The impact of the improved access
 

provided by the road is quantified in projections of a higher rate of
 

growth and economic activity through the reduction of human constraints
 

caused by lack of health facilities, lack of education, credit facilities,
 

general public services; such as post offices, police stations, and
 

district administration; the local employment office, the educational
 

institutions, and agricultural extension offices. However, though it
 

is possible to quantify the socioeconomic impact partially, it is
 

not possible to completely quantify these impacts. The main reason for
 

this is that socioeconomic impact has two main aspects: one is the purely
 

subjective evaluation of the importance of social, educational, health,
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camunity contacts, etc. The other aspect which is less subjective and
 

therefore easier to quantify can be allowed for by the higher rate of
 

growth in econonic activity generated by the reduction of the human
 

constraints, as discussed above.
 

The best way to assess these impacts is first to list the
 

socioeconmnic impacts resulting frcn the transportation infrastructure
 

*project that appear to be of importance to a particular country and 

a particular region. The factors to be considered may vary fran 

one country to another, but the following eight are t.-pical: 

Does the project provide access to: 

a) Alternative markets and specialized shops (outside nearest 

village market). 

b) General public services (post, telephone, police, district 

administration).
 

c) Social services (local office for social services administration). 

d) Post primary schools.
 

e) Vocational training facilities. 

f) Health (other than local or visiting health clinics), including 

some level of medical specialization, such as dental services. 

g) Other public transport services to larger urban centers, such 

as a bus stop or train station. 

h) Recreational and sport facilities (cinema, park, football fields, 

etc.). 
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The list given above is illustrative and should be adjusted to conform
 

to Jocal values. The best way of doing this isto use the same type of system
 

as is practiced in regional planning and classificatios of various 

village centers by their service levels. In a nunber of countries 

extensive work has been done in classification of regional centers and 

they nay provide useful guidelines in establishment of criteria and factors 

to be used for classification purposes. It should be noted that those road 

projects located in an area where complimentary investment in health facilities, 

schools, extension offices and other facilities are taking place will obviously 

rate higher than roads without these advantages. It should also be noted 

that access to credit facilities and extension services are not included 

in the list, since the quality of access to these facilities should be in

puted into the projections of agricultural productivity used in calculating 

the EF2. 

Weighting coefficients must then be applied to each of these criteria: 

The weighting coefficients must be derived subjectively-preferatly using
 

interaction between AID, and national, regional and local officials 

involved in rural development. Several procedures developed by the 

social sciences appear applicable to ensure the systematic and consistent 

development of these weighting factors with the maximum involvement of 

all participants. One promising technique that has been applied invarious 

forms to several projects is the Delphi technique developed by Olaf Helmer 

of the RAND Corporation.

l/ Olaf Helmer "Analysis of the future: the Delphi method," The RAND 
Corporation, Paper-3558, Santa Monica, California, 1967. 
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G. 	 EAMPLE OF SOCIOECON IC RANKING 

Table VIII G-1 presents a hypothetical example of tie socioeconomic 

ranking of three transportation improvement projects: a feeder road, 

a secondary road, and a rail line. All three projects have ERR's 

above the assigned cutoff value of 10 percent and are therefore 

acceptable for further consideration. The rail line improvement has 

the highest ERR (24%) and the feeder road project the lowest, 12%. 

Application of social pricing techniques provides the SRR for each 

project, with the secondary road having the highest, 20% and the rail 

line project dropping to the lowest, 14%. The weighting of the SRR 

in this example is assumed at 60% with the eight socioeconomic factors 

collectively weighted at 40%. Individual weights of the socioecoomic 

factors vary - fron a low of 4%, applied, for example, to the factor 

measuring degree of access provided to general public services such as 

the post office and police station to a high of 8%applied to the 

factor measuring the degree of access provided to health service. As 

discussed earlier, these weights should be derived jointly by AID and 

government officials involved in rural develpnent. 

Values for the socioeconmic factors cannot be quantified, and 

are therefore left blank in the table. However, their qualitative 

rating on an arbitrary scale from 0 to 100, as estimated by the 

project analyst, is presented. For example, the feeder road rates 

0, 40, and 100 for the factors measuring the access provided to 

facilities providing vocational training, social services, and health 

services respectively. 



TADLE VIII G-I Application of Soclo Econmtic Ranking Procedre to Three Prnects (x__Ple) 

Fre c.r Riwl Secondary Road Railline Improvment
 

Weiqht Value Rating Weighted Valie. Rating Weighted Value Rating Weiqhted

Factor (R) Rating Ratinq Rating 

ERR go-no go 1l acceptable - 18% acceptable - 24% acreptable -

SRR 60 16% 70 42 ?Z 80 4R 14. 60 36 

a) Access to alternative mrkets 
and shops "4 50 2 100 4 0 

b) Access to General Public Services 
(Post Office, Police, etc.) 4 100 4 0 0 0 0 

c) Access to Social Services 8 40 3.2 100 8 0 0 

d) Access to Prfmry Schools 4 0 0 100 4 40 1.6 

e) Access to Vocational Training 4 0 0 100 4 30 1.? 

f) Access to Health Services 8 100 8 ion 0 40 3.2 

9) Access to Primary Transport 
(bus or rail station) 4 1nn 4 100 4 10 .4 

h) Access to Recreation 4 1on 4 100 4 10 .4 

Total Rating Points 100 67.2 84 
Ranking !I I 42.8III 
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Weighted rankings can then be calculated for each project and, when
 

aggregated,.indicate that the secondary road ranks highest (84),
 

followed by the feeder road (67.2) and the rail line project (42.8).
 

Using the results from this ranking combined with other considerations,
 

AID would be justified in providing assistance for the secondary and
 

feeder road project, while leaving the rail line improvement for other
 

donors.
 



D77"2 

V.a OFFICE OF THE SECRETARY OF TRANSPORTATION 

- , WASHINGTON, D.C. 20590 

&C',
 

THE ROLE OF AID IN THE DEVELOPMENT
 

OF
 

SAHEL TRANSPORTATION INFRASTRUCTURE
 

A Strategy Proposed by the
 
Office of International Transportation Programs
 

VOLUME II
 

Department of Transportation
 
Washington, D.C. 20590
 

March 1, 1979
 

(Review Copy)
 



OFFICE OF THE SECRETARY OF TRANSPORTATION 
WAS.INGTON, D... 20590 

9141t o0 

THE ROLE OF AID IN THE DEVELOPMENT
 

OF
 

SAHEL TRANSPORTATION INFRASTRUCTURE
 

A Strategy Proposed by the
 
Office of International Transportation Programs
 

VOLUME rI
 

Department of Transportation
 
Washington, D.C. 20590
 

March 1, 1979
 

(Review Copy)
 



ANNEX I 
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CLIMATIC ZONE CHARACTERISTICS
 

1. 	General. Figure 1 illustrates the four climatic bands of the
 

Sahel, which are individually described herein.
 

2. 	Sahara Zone. The Sahara Zone accounts for about 50% of the total
 

area of the Sahel states. Hot and extremely dry, it covers sub

stantial portions of Chad, Niger, Mali and Mauritania. Apart from
 

its oases, this desert is of little economic importance as an
 

agricultural resource.
 

In Chad, the Sahara Zone covers most of the northern half of the
 

country. The area receives only traces of rain during the entire
 

year. Scattered small oases and a few small wells provide water
 

for a few date palms or a small plot of millet or garden crops.
 

Average daily maximum temperature is 90 degrees F. during the
 

coolest month of the year; absolute maximums are above 115
 

degrees F. Strong winds from the northeast create violent
 

sandstorms. See Figure 2
 

In Mauritania, the Sahara Zone comprises the northern two-thirds of the
 

country, with the boundary generally corresponding to the isohyet 
(aline
 

on 	the earth's surface along which the rainfall is the same) that represents 

annual precipitation of 300 millimeters (11.7 Inches). Rain usually falls 

during the bivernage, or rainy season, lasting from July to September 
and
 

is 	the result of fortuitous storms that dump large amounts pf water In 

short periods of time. Annual variations In rathfall are also an important 
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factor. Temperature has extreme diurnal variations but minimal annual 

variations. During the winter, variations may range from an early morning 

low of 32 degrees F to a mid-afternoon high of 100 degrees F. During 

the summer, temperatures range from 60 degrees F. in the morninq to more 

than 120 degrees F. by the afternoon. The coolest months are December 

and January; the warmest, May, June, and July. Throughout the year the 

prevailing wind is the hot, dry east wind, the harmattan, which often 

causes blinding sandstorms. See Figures 4 and 5 . The Sahara Zone
 

is not represented in Cape Verde, Senegal, the Gambia or Upper Volta.
 

3. 	The Sahel Zone. South of the Sahara Zone is the Sahel Zone. It
 

comprises about 20% of the total Sahel area. The rainy season begins
 

earlier than in the Sahara Zone, about June, nd lasts until October.
 

Again, annual rainfall variations are of significance: Kiffa in
 

Mauritania, had 7.2 inches in 1951, but 21.5 inches in 1936.
 

Although temperature extremes are somewhat less severe than in the
 

Sahara, diurnal variations do range from 60 degrees F to 70 degrees F.
 

Maximum temperatures above 100 degrees F. occur frequently, especially
 

during April and May. The prevailing easterly wind is hot arnd dry,
 

but here in the Sahel Zone it has a slightly higher moisture content
 

than in the Sahara and thus slows rapid evaporation of surface water.
 

In this zone of steppes and savanna grasslands, the natural
 

vegetation includes drought-resistant grasses, thorny shrubs, scattered
 

acacia trees, and small areas of woods. Towards the northern edge of
 

the zone there is a thinning out of trees and shrub until the
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desert fringes are reached, and here the herbaceous cover
 

However, 	 cereals, and garden crops
is of short-lived annuals. date palms, 


and widely

may be grown inwell-kept oasis plots. Outside these small 


separated oases, nomads tend their flocks on the otherwise 
unpopulated
 

desert during the wet season, then move southward as forage 
and surface
 

Southward, there is
 
water disappear early in the dry winter season. 


a gradual trAnsition to taller grasses, with a higher proportion 
of
 

perennial species, and the incidence of trees Increases. 
Millet and
 

Pastoral operations

groundnuts are grown here, but yields are very low. 

are the Sahel Zone's most Important economic activity. 
Great herds of 

by nomadic pastoralists across 
cattle, sheep, goats and camels are moved 


For the nomadic
from 	north to south following the season.this zone 

a bise which provides adequate forageZone 	representsgraziers, the Sahel 

for 	their herds for the four or five rainy months 
of the year; thereafter
 

the herds are moved southward to graze in better 
watered areas during 

the dry season. However, a substantial number of breeding females 
and young 

stock remain in the Sahel in a nomal dry season. 

The 	next climatic band southward is the Sudan 
area,
 

4. 	The Sudan Zone. 


characterized by an annual rainfall of between 
20 to 40 inches and
 

average temperatures of between 75 degrees 
and 86 degrees F. In this
 

zone there are localized forest corridors 
along its southern borde" and
 

The rest of the area is covered with savanna-type
in the river valleys. 


The incidence of trees
 
vegetation, open grassland and scattered trees. 
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the Sudan Zone merges with the Sahel. The Sudan
 
decreases inthe north as 


support relatively intensive systems of agriculture, and since
 Zone can 

health conditions are favorable Incomparison 
with the Guinea Zone lying
 

supports the bulk of the population of the Sahellan countries. 
to its south, it 


are the principal food
 
Over most of the zone, millet, sorghum and cowpeas 

There are substantial p 
crops, and cotton and groundnuts the cash crops. 

sibilities for further diversification Into 
crops such as maize and soybeans
 

mixed farming is feasiblebetter than In the Sahel,and, as pasture growth is 


is being developed.
and in some areas 

south is the Guinea Zone, which iswell
 5. The Guinea Zone. Furthest 

The rainy season 
within the northern edge of the equatorial rainbelt. 


extends from April through October, bringing from 40 to 60 inches 
of
 

Humidity during this time isoften about 80%, and temperatures
rain. 


Daytime maximum temperaare relatively high throughout the year. 


- the coolest
 
tures are generally above 80 degrees F. inJanuary 


month of the dry season - and inAugust, when the rains have some cooling 

effect. Temperature maximums during the hot months 
of March, April, and
 

May are frequently above 100 degrees F.
and official temperatures above
 

places In the months of February,
113 degrees F. have been recorded in some 

March, and April. Humidity is usually higher along the rivers and the air 

The natural vegetation inthe Guinea Zone
 
is often clouded by dense mists. 


a mixture of tropical or subtropical grasses 
is very diverse. It includes 

Much of the 
and woodlands, producing lush growth during the rainy season. 
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area, especially in Chad and Senegal, is farmland, with the natural
 

savanna vegetation replaced by cotton, rice, peanuts, sorghum, millet
 

or to
and other crops. See Figures 2, 6 and 7. In areas lying in 


the south of Mali and Upper Volta, the Guinea Zone has the problem of
 

a year-around incidence of trypanosomiasis, a high incidence of
 

See Figure 8 . Historically,
river-blindness and other diseases. 


barrier to the permanent movement of
disease problems have acted as a 


people and livestock into the more fertile and better watered areas
 

InUpper Volta, for example, the geographical
within the Guinea Zone. 


distribution of the population does not generally correspond with the
 

distribution of natural resources; the less productive central
 

plateau, occupying about one-fourth of the land area, supports nearly
 

half of the total population, while the fertile southwestern
 

corner of the country, lying wtthin the Guinea Zone, is relatively under

populated. ThIs distribution has persisted, despite considerable demographic
 

pressure for migration, due to the high incidence of diseases in the areas
 

with more adequate rainfall and water supply in the Guinea Zone. The Wdrld 

Health Organization has recently launched an ambitious river-blindness 
eradica

tion program in Upper Volta to open vast tracts of land to cultivation.
 

Figure 9 illustrates the locations of the four
 

Sahelian climatic zones. Figures 10, 11,-11o 12 detine annual 

zonal precipitation characteristics, and Figure 13 shows the nature of 

vegetation typical of the respective zones. 
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6. Drought and Desertification 

The Sahel nations were seriously affected by drought during the late 1960s 

and early 1970s. Drought in the eight countries is more frequently the result 

. fall, althoughof poorly distributed rainfall than of inadequate total 

In 1972 rainfall was deficiert inboth quantIty and distribution. Thus
 

5' N, has a four-to-fiveZiguinchor in Senegal, which lIes at about 12 degrees 
of
 

month rainy season with 64 Inthes/annual rainfall; that isnearly three
 

times the rainfall rqceived by Dakar (14 degrees 496. N), whose rainy season 

islittle more than three months In length. The situation worsens as one
 

moves from south to north.
 

serious the consequence% of any cironm-The briefer the humid period the more 


stance that shortens It. Such circumstances could be a delay In the onset
 

Inareas with short humid periods
of the rains or an early end to the rains. 


andlow total rainfall, a decline in total rainfall from the average usually 

means a reduction in the humid period. Variability of rainfall Increases 

from south to north and thus with diminishing total rainfall. Consequently, 

the low .rainfall areas of the Sahel countries have nat only low total rain

falls and short rainy seasons, but also are osf susceptible to the variations 

In rainfall that are likely to bring about drought conditions. These variations
 

often occur at the beginning of the rainy season and typically involve rains 

which are adequate for land preparation, sowing and germination but which 

then followed by a period of dry weather sufficient to desiccate theare 


the loss of this first sowing
nearly germinated crop. In southern areas 
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areas - where the humid period is shorter
Is not disastrous, but In northern 

when the crop has insufficientrainfall lower - catastrophe occursand total 

time to-mature before the end of the rains.
 

is terribly fragile, and less is known abhitThe Sahel's ecological balance 

It than about gentler. more densely populated, more 
Intensively exploited re

at once more likely and more 
means that ecological errors aregions. This 

The effects of over-

There is less margin for error in every sense.
costly. 


grazing on plant cover are perhaps the most 
commonly cited examples, but there
 

seem to.'have dis-
For example, small reductions In rainfall 

are many others. 

This derives from the rainfallproportionate effects on plont growth. 


evaporative demand relationship; where tho 
amount of rainfall is small relative
 

to evaporative demand for water, even minor 
changes in rainfall tend to
 

have magnified consequences. A similar-phenomenon has recently been noted:
 

rainfall patterns in recent years have had a kind of multiplier 
character in
 

the northern parts of the Sahel; in years of good rain these regions seem to
 

than their expected "normal", and in bad years they 
get a far larger amount 


In this sense the ecological system is extra
are much drier than "normal". 


subject to, uncommon hazards,

ordinarily delicate and Saheltan society is 

beyond the effective control of the people. 
many of them weather-related, 

Such 
a single dry year but a succession of such years.

Real drought is not 

a marked tendency of bad and 
not occur randomly; there Issuccessions do 

good years to occur in cycles. Drouaht is a relative phenoenon; hy the 

of most other countries the Sahel is in perpetual drought. Even 
standards 



ANNEX 1
 

Page 8
 

locally It is relative, for the population is likely to compare the dry
 

years with the abnormally wet ones. Furthermore, they are likely to have
 

adopted practices during the abnormally wet years which end indisaster during
 

the dry years.
 

This was certainly the case inthe recent drought, which at least temporarily
 

came to an end with the good rains of the 1974 rainy season. TIe 1940s
 

experienced average rainfall for the decade as a whole. But the 1950s 

were bonanza years with the Sahel Zone averaging about one-fifth more rain
 

than average and the Sudan Zone about one-tenth more. As good.years followed
 

each other In succession, both nomadic pastoralism and sedentary farming
 

moved north. The northward shift was facilitated by technical aid from abroad 

which increased dramatically the number of water points inthe Sahel. So
 

moist was itthat the Fulani pastoralists of northern Nigeria and southern
 

Niger drifted as far north as the Air plateau beyond Agadez in the Sahara 

Zone. Better than average rainfall extended throughout most of the 1960s. 

The break came with the 1968 wet season, when rain was one-ftfth below normal 

and one third or more below that of the 1950s. In 1969 there was a better 

wet season, but thereafter a masstve drought developed. The .!ainfall deficit 

over the 1970-73 four-yearperiod was approximately one-third in the.Sahel 

Zone and one-quarter inthe Sudan Zone.
 

In the recent drought, as in prevtous droughts, the proportional deficiency 

In rainfall has been greatest in the driest areas. The monsoon falls to 

penetrate as far. The monsoon advances northward at an average of 8kW. per 
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at 16km. per day, so that the length of the rainyday and finally retreats 


one moves nortward. Nomally
season decreases by one day for every 5.51n. 

far north as 18 degrees 30' N (the Saharan slopes
In Niger, some rain falls as 

failed to pass 15 degrees 40' N
of the Air Plateau); In 1972, however, it 

(Just north of Taouah in southern Niger). Rainfall Is extremely variable 

few miles apart may

both geographically and chronologically. Places only a 

monsoon - hence the importance of nomadism be treated very differently by the 

in looking for pockets of good pasture resulting from 
fortuitous showers. 

Some of the discussions about permanent weather 
change in the
 

- 73 drought was
 
Sahel start with the assumption that the 1970 


The assumption is highly questionable, and it
 the worst ever. 


most of the older people in the area. Centain
is not believer' by 


ly the drought was the first of its magnitude 
since the Second
 

World War, following which the people of the 
Sahel became citizens
 

of independent countries, with the attention 
of United Nations
 

concern

It occurred in a period of technical aid and 

of 

agencies. 


about the world's resources and received massive 
attention from
 

While most of the area's people believe
 the world's news media. 


that the drought centering on 1913 was the 
worst in memory; in
 

some areas the droughts 
of the early 1920s and early 

1940s appear
 

to have been almost as bad.
 

At best
 
The cause of the recent cycle of dry 

years are unknown. 


it can be said that they are related 
to anomalies in the general
 

There is yet little evidence
 circulation of the atmosphere. 
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to indicate to that there is any
 

Rather,rainfall records give

secular trend affecting the area's climate. 


24, wetter;
15, drier; 1916 
eqidence of short-term fluctuations- 1912 

1925-28, drier; 1929-39, wetter; 1947-49, drier; 1950-61, 
wetter; 

Perhaps the most 
1962-67, fluctuating around normal; 1968 onward, 

drier. 


one can say is that itwould be unwise to assume a future 
Sahellan rainfall
 

pattern very different from that 
which we have known inthe past.
 

concern that the Sahara is
 
The 1970-73 drought conditions have led 

to a 

advancing southward and that this is
adversely affecting weather patterns. 

recent findings by the World Metereological Organization (WMO) 
However, 

indicate that: 

a) a general trend inaverage rainfall, since 
the beginning of the century, 

either upward or downward, was not discernible 
despite the progress of 

desertic conditions; and
 

b) the observed vroqress of desertic 
Conditions was apparently not caused 

but by human interference as a consequence of 
by climatic conditions, 

growing population.
the increasing needs of a 


The WMO study concluded that all 
activities influencing the delicate 

water
 

balance in the transition zone between desert 
and cultivated land should be
 

very carefully planned and coordlnted, 
- especially any measures involving
 

afforestation,the extension of dry farming,
of groundwater,the additional use 

and increased grazing intensity.
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POPULATION DISTRIBUTION
 

BY COUNTRY
 

the nature of populations, their 
distribution, and
 

Specifics on 


present migratory features are 
contained inthe Individual country
 

studies which follow.
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1. 	Cape Verde
 

is 4,033 sq. km. (1,557 sq. miles) and the administra-
The total area 


tive capital if Praia, (population 21,494 in 1970) on Sao Tiago
 

272,071 inhabitants. While an
 
Island. The 1970 census figure was 


explosive birth rate forced a significant number 
of islanders to
 

emigrate to Angola, Guinea-Bissau, Sao Tome and 
formerly to other
 

west African countries, most of the Cape Verdeans 
living in Angola
 

The main destination in
 and Sao Tome were repatriated in 1975. 


recent years has been metropolitan Portugal 
where Cape Verdeans
 

The main center
 
replaced Portuguese migrants to Western Europe. 


(Sao Vincente), with 28,797 inhabitants
 of population is Mindelo 


in 1970, the foremost port and economic capital 
of the archipelago.
 

Sao Tiago is the most populous of the ten 
islands, with 129,358
 

(44,916), Fogo (29,592),

inhabitants in 1970, followed by Santo Antao 


Sao Vicente (31,462). (See Table 1)
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Table 1
 

CAPE VERDE
 

Area: 4,033 sq. km, 1,557 sq. miles)
 
272,071 (census of December 15th, 1970).
Prefectures: 


Total: (1975) 299,842.
 

PREFECTURE POPULATIONS
 

1975 
(estimates)
 

Boa Vista . . . . 3,943 

Brava . . . . . 8,659 

Fogo 
Maio 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

32,342 
3,942 

Patti . . . . . 8,467 

Porto Novo . .. .14,257 

Praia . . . . . 46,049 

Ribeira Grande 
Sal 

. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
25,455 
6,619 

Santa Catarina . . . . . 44,614 

Santa Cruz 
Sao Nicolas 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

23,045 
17,859 

Sao Vicente . . . . .36,433 

Tarrafal . . . . . 28,158 

299,842Total ----------------------------------



ANNEX 2
 

Page 3 

2. Chad 

The Republic of Chad, the northernmost of the four independent
 

states which emerged from French Equitorial Africa, is the
 

largest in terms of size (1,284,000 sq. km.). The population
 

was 4,030,000 in 1975.
 

The population is markedly concentrated in the southern half of
 

the country. Even there, however, population density is only
 

3-persons per sq. km. Densities and settlement patterns were
 

determined primarily by the level of precipitation. The southern

most prefectures of Logone Occidental, Logone Oriental, Mayo-Kebbi,
 

Moyen-Chari, and Tandjile and the adjacent areas of Chari-Baguirmi
 

receive enought rainfall to encourage a lush savanna vegetation
 

and a variety of agricultural crops. Approximately 1.66 million
 

people, almost 45 percent of the population, live in this area of
 

about 50,000 square miles (about 10 percent of the country).
 

Population density is about thirty-three per square mile in
 

these southern prefectures.
 

zone of about 96,000 square miles inc'ludes
The Sahelian central 


Lac, nothern Chari-Baguirmi, Guera, Salamat, and Ouaddai pre

of Batha and Biltine prefectures.
fectures and adjacent areas 


About 1.93 million people live in this semiarid zone, with an
 

average density of about nineteen persons per square mile.
 

Densities in the Sahelian zone vary widely.
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The sparsely settled northern deserts and 
the northern part
 

zone - Borkou-Ennedi-Tibesti and Kanem
 of the semiarid central 


prefectures and the majority of Batha 
and Biltine prefectures
 

Borkou-Ennedi-Tibesti Precover some 350,000 square miles. 


fecture, with nearly half of Chad's 
land surface, contained
 

fewer than 100,000 persons in 1971, or 
less than 2.5 percent
 

of total population. Roughly four-fifths of the population 
are
 

- farmers
 
Of these, a minority are semisedentary 

people

farmers. 


who also kept livestock and were away 
from their home villages
 

About one-fifth
 
during part of the year on seasonal 

migration. 


of the population are nomadic or seminomadic 
herders, migrating
 

As the
 
either continually or seasonally with 

their livestock. 


rains advance northward during the 
spring and summer wet season,
 

many of these migratory people follow 
along, searching for new
 

pasturage, and then move southward 
as the rains recede during
 

Nomads generally pay little attention 
to
 

the autumn months. 


1971 population was
 
national boundaries, about 8 percent 

of the 


considered urban.-
/ Eight population centers had populations
 

exceeding 10,000 but many nominally 
urban residents still derived
 

Only a handful of these
 
their living directly from the 

land. 


centers had developed the political 
structure and services general

ly associated with modern cities.
 

The northern edge of the central 
area of mixed farming and grazing
 

Movement of grazing animals from 
permanent
 

is near 15 degrees N. 


- pastures is a well
home bases to temporary-usually 

seasonal 


The combination of crop production 
and
 

established practice. 


herding generally necessitates 
several forms of seasonal movement
 

1/ This percentage has increased 
since the last great drought.
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but not permanent migration. In some families both men and
 

women tend subsistence crops in locations some distance away
 

from the permanent home, making periodic trips to such crop
 

areas.
 

In the south, typical village locations are in or near flood
 

plains of rivers, just above the level of the average annual
 

flood. Many are surrounded or partially surrounded by stagnant
 

swamps during the dry months.
 

Two internal village arrangements are common: a loose grouping
 

of huts on ground above the average level of floods; or a linear
 

unit consisting of a single or double row of closely spaced huts
 

along a road or stream. Some loosely grouped villages are built
 

around at least three sides of a plaza or market area. In
 

Muslim areas, some villages are constructed in a rough circle
 

around a mosque. In other areas - for example, in Moyen-Chari
 

Prefecture - some family compounds include several huts surrounded
 

by a fence woven of reeds, and villages are simply clusters of
 

such compounds. Linear v illages sometimes adjoin others end-to

end, particularly in the more densely populated southern provinces;
 

several such units often appear to be one large village.
 

East of Lake Chad, in the semiarid central prefectures, villages
 

Much of
average less than half the size of those in the south. 


the population is primarily sedentary, the remainder either mixing
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sedentary crop production with 
seminomadic herding or
 

moving with their herds throughout 
most of the year as true
 

Among the sedentary peoples, 
village locations are
 

nomads. 


likely to have been determined 
by the existence of groundwater
 

Their villages are usually
 
sources that make crops possible. 


formless groups of huts, adapted 
to the terrain near a source
 

a few cases they are laid out 
in squares, possibly
 

of water; in 


Nomadic and some
 
a new location near a road. 
after a move to 


family members move north with 
the
 

seminomadic families or 


spring and summer rains, retreating 
southward with the rains as
 

autumn approached; the availability of drinking 
water for them

selves and their herds and 
forage for their animals determines
 

their location
 

in 1971 even the relatively
 
Large population centers are 

rare; 


productive and densely populated 
-)uthern prefectures and the
 

Lake Chad area had only seven 
centers c ntaiDing more than 

10,000
 

These centers were Fort-Lamy 
(150,000), Fort-Archambault
 

people. 

Doba (12,500), Pala
 

(32,000), Kelo (16,000),
(40,000), Moundou 


The central prefectures had
 (10,500).
(12,000), and Koumra 

30,000
 

developed only one sizable 
center, Abeche, estimated 

at 


Prefecture contained
 
In the north, Borkou-Ennedi-Tibesti
people. 


only a handful of settlements 
numbering no more than a 

few hundred
 

people.
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Nomadism in the north and seasonal or seminomadic movement
 

in the central prefectures are thus highly visible lifestyles,
 

but m,)st seminomadic people in the central area have a specific
 

home village or area to which they return whenever possible.
 

There are more than 9,000 villages in the country, with an
 

average of about 260 people per village. Nearly two-thirds of
 

the population live in villages of less than 200 peo le, and
 

less than one-third (30 percent) live in villages ranging from
 

200 to 1,000 residents. Only 4 percent of the people in the
 

southern prefecture and less than 1 percent of those in the
 

central prefectures live in settlements of more than 1,000
 

rersons. The following tables and figures reflect the above data.
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Table 2 

CHAD
 

PREFECTURES
 

Area Population Density 
(sq. kn..) (1972) (per sq. km.) 

Batha 88,800 335,000 3.8
 
Bitinne 46,850 146,000 3.1
 
Borkou-Ennedi"Tibesti (B.E.f.)* 600,350 82,000 0.1
 
Chari-Baguirmi . . 82,910 490,000 5.9
 
Guera ... 58,950 181,000 3.1
 
Kanem 114,520 193,000 1.7
 
Lac 22,230 131,000 5.9
 
Logone Occidental 8,695 252,000 29.0
 
Logone Oriental 28,035 280,000 10.0
 
Mayo-Kebbi 30,105 555,000 18.4
 
Moyen-Chari . . . . 45,180 427,000 9.4
 
Quadal . .. 76,240 352,000 5.6
 
Salamat . . . . . 63,000 9E,000 1.5
 
Tandjile .. . . 18,045 272,000 15.1
 

Total . . 1,284,000 3,791,000 2.95 

*The Borkou-Ennedi-Tibesti prefecture was abolished in September 1972 and the
 

three constituent sous-prefectures attached to neighbouring prefectures.
 

CHIEF TOWNS
 

(Population--1972 estimate)
 

N'Djamena (capital)* 
Sarh* . . 

. 

. 

179,000 
43,700 

Kelo 
Bongor 

. 

. 

. 

. 

161,800 
14,300 

Moundou 
Abeche 

. 

. 
. 
. 

. 
. 

39,600 
28,100 

Doba 
Pala . 

. 

. 
13,300 
13,200 

Koumra . 17,000 
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Table 3
 

COMPOSITION OF POPULATION IN CHAD (1964) PERCENTAGE OF 

GROUP 
POPULATION TOTAL POPULATION 

Nomads 
613,650 18.6 

Sedentary and Semi-Sedentary 
People of the Sahel 

902,000 27.3 

Sedentary People of the South 
1,139,000 34.5 

Others 
645,000 19.6 

TOTAL 3,300,000 100.0 

POPULATION DENSITY IN THE
 
VILLAGES OF CHAD
 

PERCENT OF VILLAGES
VILLAGE POPULATION 


60%
200 or less 


30%
200 - 1,000 


40 (Southern)
1,O00 or more 


1% (Central)
10,000 or more 
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3. Gambia.
 

The Gambia is a narrow Enclave of 10,000 km2 inside Senegal
 

along both sides of the Gambia River. The population of
 

540,000 is growing at an annual rate of 2.4%. Owing to urban
 

migration, the capital, Banjul, is growing at 4.2% per year.
 

The population is predominantly illiterate (90%). The annual
 

birth rate 43.0 per 1000 and the death rate is 25.7 per 1000.
 

4. Mali.
 

Although the second largest country in Francophone West Africa,
 

Mali has a low population density (4.3 inhabitants per square
 

mile). The country is landlocked, and most of the land is
 

desert or semi-desert, with the economically viable area con

fined to the Sahelian-Sudanese regions irrigated by the Niger.
 

The population of 6,308,000 (1976 census) is estimated to be
 

growing at a rate of 2.3%. The drought, affecting the Sahelian
 

Region since 1971, new a significant part of the nomadic popula

tion to the settled areas. Of the total workforce estimated
 

at 2.8 million inl!)70, 2.5 million were engaged in Agriculture.
 

5. Mauritania.
 

The Islamic Republic of Mauritania, with an area of 1,030,700 sq.
 

km., is approximately the size of France and Spain combined.
 

Moors, heterogeneous groups of Arab/Berber stock, make up
 

three-quarters of the 1.3 milliorn population.
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The country's Negro population is mainly sedentary cultivators
 

concentrated in a narrow ban in the south, especially along the
 

White moors account for 54 percent of the total
Senegal River. 


The remaining 18.5 perpopulation; black moors 27.5 percent. 


cent are black Fulbe, Touc 3uleur, Soninke, Wulof, and Bambara.
 

though some 20 percent are
The moors are essentially nomadic, 


sedentary in the oases and cities of the north or in the capital
 

The Fulbe are also predominantly nomadic, some-
Nouakchott. 


times undertaking the care of livestock owned by sedentary
 

The black minorities are mainly sedentary cultivators
peoples. 


and are concentrated in the Senegal River valley, the cities,
 

and the southwestern region of the country.
 

Nomads account for 70 to 75 percent of the country's 
total popu

lation - one of the highest percentages anywhere in the world.
 

urban
Rural sedentary inhabitants account for 17 percent; 


90 percent live in the southern quarter of
 residents, 10 percent; 


This yields

the country, and 80 percent in the southern seventh. 


densities varying from less than 1 per square mile throughout
 

much of the north to upwards of 22 along the Senegal 
River. The
 

overall density is approximately 2.8 per square mile, 
compared
 

to 6.8 for Africa as a whole (See Tables 4, 5, and Figure 2).
 

Nomadism in much of Mauritania is such that, when 
a group begins
 

to spend enough time in one place to harvest a millet 
crop it
 

returns each year to spend several months harvesting. 
Depending
 

on the season, these groups tend to be somewhat 
larger than
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those of the pure nomands of the north, encampments numbering
 

from 30 to 100 tents. Another stage in this gradual sedentazi

zation process is transhumance or seasonal movement of livestock.
 

Groups begin to move like a pendulum between only two places
 

following the seasons. For example, the population of TichiL
 

in the eastern Tagant near the southernmost limits of the Saharan
 

Zone, which has 750 permanent residents, is regularly swelled by
 

the presence of 4,500 transients who annually spend several months
 

there during the winter season.
 

Perhaps the greatest impetus to sendentarization and urbaniza

tion has been direct government policy and action. The establish

ment of a new capital at Nouakchott as an expression of national
 

unity expanded the urban population. The 1968 population of
 

the district of Nouakchott was 32,000, comparising more than
 

30 percent of the urban population and over 2 percent of the
 

total population. The present population of Nouakchott city is
 

The vast iron mining complexes at F'Derik and the
 

related transportation facilities at Nouadhibou hav.e increased
 

the populations of those two towns by 700 percent and 500 per-


A similar mushrooming of
 cent, respectively, in eight years. 


The
population is expected at Akjoujt in the next few years. 


urban population has grown from less than 5 percent in 1956 to
 

6.1 percent in 1967, 10 percent in 1971, and 14 percent in 1974.
 

he trend is, however, not universal. In 1939 Tidjikdja, the
 -.


central oasis in the Tagant, was the largest city in Mauritania,
 



with a population of 8,000; today its population is only
 

5,000. Such old and important towns as Chinguetti, Quadane,
 

and Oualata are rapidly dying.
 

The government has encouraged rural sedentarization by build

ing dams in the Sahelian Zone to trap rainwater and create
 

small artificial lakes capable of supporting agriculture. In
 

the far southeast and Hodh-Occidental, the Government is build

ing "new world" villages in an attempt to stop seasonal and
 

permanent shifts of population across the Malian border. Begun
 

in 1960, the plan had produced 19 villages in Hodh-Oriental
 

and Hodh-Occidental by 1964.
 

The end of the role of the warrior, the declining importance
 

of the caravan trades, the increasing number of animals per
 

acre of usable land, and the lure of town life have all tended
 

to bring Moors south to the cities or to the greener pastures
 

of the Sahel, and into consequent closer contact with the black
 

peoples of the South.
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TABLE 4
 

Table Y. Administrative Regions of Mauritania
 
Area
 

Region Former Cercle(s) Administrative Center (in square miles)
 

I. Hodh-Oriental ............ Nema ................. 64,076
 

Ii. Hodh-Occidental .......... 'Ayoun-el-Atrous..... 22,002
 

III. Assaba and Guidimaka ..... Kiffa ............... 18,065
 

IV. Gorgol .................... Kaedi ................ 5,443
 

V. Brakna and Tagant ........ Aleg ................ 50,643
 

VI. Trarza and Inchiri ........ Rosso ............... 43,643
 

VII. Adrar, Tiris-Zemmour ...... Atar ................
 

193,849
 

Baie du Levrier .......... Nouadhibou ..........
VIII. 


386
Nouakchott ..........
District ............................ 


397,850
Total ............................................... 




--

Estimate of the Mauritanian Population Region, 1969
 

Region Population Density
 
(Jan. 1969 estimate) (per square mile)
 

3.0
I ........................... 192,000 


II ......................... 104,000 4.7
 

III .......................... 184,000 10.2
 

16.9
IV .......................... 92,000 


4.1
V .......................... 207,000 

VI .......................... 210,000 4.8 

VII and VIII 111,000 0.6 

District (Nouakchott) 32,000 

Total
 
1,132,000 2.8
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Table 5
 

MAURITANIA
 

REGIONS
 
(1972)
 

Population
 
Chief Town Area (July 1972
 

(sq. km.) estimate
 

I Nema 166,000 190,000
 
II Alous El Alrouss 57,000 99,000
 
IIl Kifla 46,800 190,000
 
IV Kaedi 14,000 95,000
 
V Aleg 131,200 210,000
 
VI Rosso 112,400 220,000
 
VII Atar 471,200 89,000
 
VIII Nouadhibon 31,000 29,000
 
District Nouskchott 1,000 48,000
 

Total 1,030,700 1,180,000
 

*397,950 square miles.
 

Mid-year population (revised estimates): 1,257,000 in 1973;
 
1,290,000 in 174; 1,318,000 in 1975.
 

PRINCIPAL TOWNS
 
Population (1975 estimates)
 

Nouskchott (capital) . . . 103,500 Kaedi . . . 20,000 
Nouadhibou (Port-Etienne) . 23,000 Atar . . 19,000 
Zouerate . . . . 20,800 Rosso . . . 18,500 
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6. Niger 

Niger's population in 1968 was estimated at 
3.8 million, more than half under 

19 years of age; the average density was 
3.2 Inhabitants per square kilometer. 

Besides
 
The annual rate of population growth is

estimated at 2.5 percent. 


are Zinder, Maradi, and Tahoua, each with a popu-

Niamey, the largest towns 


lation of-20,O00 - 31,000.
 

The economically active population, 
estimated at 1.7 million, is mainly
 

Although the literacy rate
 
engaged in agricultural and pastoral activities. 


is among the lowest in French-speaking 
Africa, it has improved in recent
 

The primary school population doubled between 
1962 and 1967, and
 

years. 


children of primary school age
 
the ratio of primary school pupils to all 


Students In high
 
rose from 4 percent in 1957 to nearly 9 percent 

in 1966. 


schools, technical schools, and foreign institutions totaled 
about 3,500 in
 

1966.
 

Niger's population comprises a number 
of ethnic groups; the Hausa, residing
 

mainly in south-central Niger, make up 
49 percent of the total population.
 

Other important ethnic groups are the 
Djerma-Songai (22 percent), living
 

mainly along the Niger Valley, and the 
predominately nomadic Peuhls, Touaregs,
 

Arabs, and Bellas (19 percent), living mainly in the Saharan region.
 

Although no detailed data are available 
on migration, the sample survey
 

of 1960 indicates that about 50,000 
Nigeriens were living abroad, mainly
 

as seasonal agricultural workers in Nigeria, or as workers on plantations
 

African immigrants are relatively
 
and in industries in Ghana and Ivory Coast. 


few (1,645 at the end of 1967) and 
consist mainly of skilled workers 

from
 

in Niger are employed
estimated 6,000 Europeans

Mali, Senegal and Guinea. The 


mostly in education, trade and public 
administration.
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7. Senegal
 

Senegal, the most westerly state of Africa, has an area of
 

75,750 sq. miles, and in 1976 had a population of 5,085,000.
 

The primary determinants of settlement patterns, reflected in
 

Figure 3 and Table 6, have been the following:
 

1) The level of rainfall
 

2) Availability of drinking water
 

Because the lower reaches of the river basins in Western Senegal
 

flood every year, these areas have been densely populated for
 

centuries. Since the 14th century, cultivation has flourished
 

in the Sine-Saloum basin, which became the area of greatest
 

population growth. By the time of independence in 196 the more
 

productive lands in the Sine-Saloum area were settled and
 

exploited. The urban centers including the capital city of Dakar
 

owe their growth to this development and exploitation of the
 

lower reaches of the river basins.
 

Senegal's population is predominantly rural. Some 75% of the
 

country's inhabitants make their living in agriculture and live

stock and another 5% in fishing. Almost 75% of the.total popula

tion live in villages of less than 10,000 inhabitants. The rural
 

population still follows a traditional way of live.
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Despite the rapidity of the shift to the towns most Senegalese still live
 

in villages. Projections for the late 1970s and the early 1980's indicate that
 

the majority of the population will continue to live in rural settings removed
 

for the most part from whatever amenities may become available in the larger
 

towns. Nationwide, villages average about 200 people each. They usually have
 

fewer than 200 residents in the Sine-Salou region and adjacent t) t.e 

main groundnut production area, and they are also small in eastern Casa

mance Region. They range from 200 to 500 or more people in central Casa

mance, where soil conditions in some river bottoms are more favorable. 

Still larger villages, ranging up to 1,000 or move people, exist on high 

ground in or near the floodplain of the Senegal River. Flood-borne silt 

from far upstream enriches the soil in the bottomlands every year. The 

subdesert areas a few miles away, beyond the reach of floods or irrigation 

projects, are visited by nomadic herdsmen but support only a few scattered 

small villages. On average, there are three dependents per active man 

(15 to 65 years old). While overall population pressure is not very high 

54 per square mile - and many of the best agricultural regions are still 

sparsely populated, population is unequally distributed: over half of 

Senegal's inhabitants live in the three central regions which constitute 

only 16 percent of the country's total area. In the last decade, popula

tion in this area has quickly approached the saturation point, based on 

the manpower needs of present cultivation techniques. Even excluding 

urban population, density in these three regions reaches almost 90 per 

square mile, while in the two most southern regions, despite much better 

agricultural potential, it barely reaches 20 per square mile. 
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Table 6 

A. Rgoal Totals 

Population 

1960 

Cap Vert h!0 
Fleuve 350 
Diourbel 500 
Th±is 10 
Sf.ne-Saom 730 
Senegal-Oriental 150 
Cas;iance 530 

Total 3,110 

1970 

680 
390 
600 
520 
610 
220 
610 

3,830 

Densit7 

1960,17 

807 
8 

118 
62 
30 

2.5 
19 

16 

1,236 
9 

79 
34 

4 
22 

19 

B. Rural ad Urban Population 

Urban 
Semi-urban 
Rural 

Total 

1970 

540 
2,150 

3,830 

31,1400 percent 
24 perent 
56 perent 

100 percent 

/I 

/3 

Persons per k, 2 

mission etiate, based on 1970 sample IUrvey eorre6Ctd. 

Towns of 10,000 inhabitants and more. 
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Ten Largest Urban Centers, Senegal, 1973
 

f73Estimated 1980
 

Town 


Dakar ...... 

Kaolack .... 

Thies ...... 

Saint-Louis. 

Ziguinchor .
 
Rufisque ... 

Diourbel ... 

Louga ..... 

Mbour ...... 

Tambacounda. 


Geographic 

Location 


West-central coast 

West-central ..... 

....do ......... 

Northern border .. 

Southern ......... 

West-central coast 

West-central ..... 

Northwest ........ 

West-central coast 

Inland, southeast
i 


Estimated 1973 Percent Annual 

Fopulatton Growth Rate 


600,000 6+ 

113,500 4 

105,000 5 

99,000 4 

57,000 4 

54,000 4 

43,500 4 

40,000 4 

30,000 4 

24,500 4 


Population
 
(000)
 

302
 
149
 
148
 
130
 
76
 
71
 
57
 
53
 
40
 
32
1,658 
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see Table 6. The urbanization
Urban concentration is high inSenegal; 


rate mounted to 30% in 1970, compared with 18% in the rest of Africa. Urban 

migration mounted after World War IIand accelerated after independence;
 

only Dakar and a few other cities had populations of more than 10,000 people
 

This change has its roots in Dakar's former position as capital
in 1946. 


Nearly 80% of industrial enterprises, 66%
of colonial French West Africa. 


of all salaried employees and 50% of civil servants are still concentrated
 

By 1973 about 25% of the nation's population were urban
in the Dakar area. 


More than half of them were inDakar and most of the remainder
residents. 


Almost all towns were growiny
were in the ten largest towns. (Table 7.) 


at rates of at least 4% per year; approximately half this rate was attributed
 

to migration. Most of the large towns are located within 100 miles of the
 

Atlantic Coast and hae grown primarily on the basis of commercial agriculture
 

and related activities. The town of Tambacoundor is an important exception
 

it is located some 250 miles inland along the Dakar-Mali railroad line.
 as 


Near the coast, Kaolack and Diourbel are among the largest towns whose growth
 

is based entirely on agriculture. 

If urban population continues to grow at double the national growth rate 

This total includes an increase of
it will reach 1,790,000 in 1980. 


nearly 200,000 in the urban labor force; employment in the urban areas,
 

however, is not expected to increase by more than 100,000. About half of
 

or partthe increment in the urban population will be either unemployed 

the urban increase will make itparticularlytime workers. Moreover, 

Consequently, every effort should
difficult to provide suitable housing. 


be made to reduce urban migration to raise the level of rural incomes
 

and to increase nonrural employment opportunities in villages. 
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8. Upper Volta
 

Upper Volta has an area of 274,200 sq. km. and in the 1975 census
 

had a population of 5.9 million. Althourh under one

quarter the area of Meli, Upper Volta has about the same population.
 

Population density (19 persons per square ki'lometer)
 

i's high compared wi'th that of neighboring countries (e.g.,
 

3 in Niger and 12 in Ivory Coast). It ranges from only 4 per
 

square kilometer in the eastern and northern regions to some 35
 

persons in the central plateau area, peopled mostly by the Mossi.
 

Geographical distribution of the population does not generally
 

correspond with the distribution of natural resources; the less
 

productive central plateau, occupying about one-fourth of the land
 

area, supports nearly half of the total population, and other
 

regions - especially the fertile southwestern corner-are relatively
 

underpopulated. This distribution has persisted, despite
 

considerable demographic pressure for migration, mainly because
 

of the cohesion of the Mossi group but also because of the high
 

incidence, until recently, of epidemic diseases such as sleeping
 

sickness in the areas with more nearly adequate rainfall and water
 

supply.
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Table 8 

UPPER VOLTA 

PRINCIPAL TOWNS 

(1975 estimates) 

Ouagadougou (capital) 168,607 Ouahigouya . 25,101 

Bobo-Dioulasso . 112,572 Kaya . . 18,402 

Koudougou . .. 35,803 Banfora . 12,281 
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A fairly large part of the population migrates to neighboring countries
 

in search of employment. In recent years, about three-fourths of the 

migrants are believed to have gone to Ivory Coast and one fourth to Ghana, 

where most find work as plantation laborers. Some migrants go for less 

A few
than six months and return for the crop season; others stay longer. 

have settled abroad permanently. Migrant's earnings returned to Upper 

Volta represint an fi.portant element in the country's balance of payments. 

Some internal migration also occurs, mostly from the densely populated
 

Mossi area to the cities or to less populated agricultural areas.rural 

The 1973 drought has brought out more clearly than ever the basic problem facing
 

Upper Volta's rural sector: excessive population pressure inthe center,
 

resulting from the uneven population distribution with respect to land
 

About 61 percent of tbe population, or 3.5 million people,
resources. 


live on the Mossi plateau which has only 32 percent of the total area. 

Although the average population density on the plateau is36 per square bi.-

by African standards -- , many of the 13 districtus,a high level 

("cercles") with a population of 1.6 million have a density of 40 or more.
 

This is generally considered by agronomists to be the maximum that the
 

land on the plateau can support at subsistence food levels, with existing
 

cultivation techniques, without over-exploitation of soils and decreasing
 

yields.
 

plateau offers very mediocre natural conditions.In addition the Mossi 

First, average rainfall of 600-800 mm concentrates over a short period -

which limits the choice of crops tw the 
three months from May to August --

growing and drought resistant ones. Secordly, rainfall 
ismore irregular than
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In areas where the average ts hfgher; for example, whereas, normally, 

populatton living tn the area of 600 m ratnfall or less is about 270,000v
 

in the recent drought years the mumber increased to 1.5 million, because
 

the 600 mm isohyet moved southward. Third, with already cultivated land
 

covering about 1.3 million hectares or 61 percent of the country's cul

tivated,area and 15 percent of the plateau's total area, finding additional
 

1and of suitable quality appears extremely difficult under the traditional
 

system of extensive cultivation. As a result of these factors, average
 

productivity of land on the Mossi plateau is only about one-fourth that of
 

the western and southwestern regions. These conditions explain the mediocre
 

results of massive efforts, technical and financial, devdted to the agricul

tural development of the Mossi plateau in the past. It also explains that
 

the bulk of the migrants, now probably exceeding half a million people per 

manently abroad, comes from this region. Since those who leave are the
 

younger elements of the population, emigration, while alleviating population
 

pressure, also results in a loss of productivity and dynamism among those
 

left behind.
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CURRENT AND PROJECTED ECONOMIC ACTIVITY
 

-A. CAPE VERDE
 

1. 6nera1 

Poverty Is prevachI in ,,,ma .. . ,. 

hinges on the vagaries of the rainfall and Is threatened by local over-


The flat islands (Sal, Malo, Boavista),
population in the wetter islands. 


where the wind blows almost all the year, have little farming, livestock

breeding being the people's main occupation. The other seven islands
 

suffer from poor agricultural technology, a lack of incentives, erosionv
 

and, above all, sparse rainfall. About 100,000 people depend on agricul

ture for their livingbut only 5% of food consumption ismet by local 

Food crops are maize, beans, cassava, sweet potatoes, suppleresources. 

wherever soils, terrain and rainfall permit, with bananas, vegetables
mented 

Sao Tiago
sugar-cane, and fruits, The main staples are beans and maiie. 


Cash crops,
is the main agricultural producer, followed by Santo Nicolau. 


such as bananas (7,000 tons in 1975), sugarcane (9,000 tons), arabic
 

coffee, peanuts, castor beans and pineapples are grown, but poor 
inter

paucity of
Island communications, general ignorance and conservatism, a 


government funds, and the lack of suitable land militate 
against
 

the development of more prosperous agriculture. In 1972 Cape Verde
 

castor beans and tomatoes, but quantitiesexported bananas, coffee, 

are minimal owing to the prevailing climate. 
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The tourist business is In its Infancy. A tourist complex was 

planncJ on Boavista with Belgian capital; it included three hotels 

with accoun.odations for 1,200 people. German capital was also 

i'nterested intourism on Sao Tiago, but uncertainties as to the 

political future are not conducive to large-scale development in 

this sector. 

In1975, according to FAO estimates, about 19,000 cattle, 7,000
 

asses, 24,000 goats, 3,000 sheep, and 19,000 pigs were raised for
 

food and milk. About 15,000 horses, donkeys and mules are the main
 

form of transport inrural areas. Within two years, livestock
 

numbers were reduced to a quarter or a tenth of their pre-drought 

levels, but they are slowly recovering. Fishing could be Important, 

and is being slowly developed with modern gear and boats. The 

catch in 1975 was about 3,900 tons, with a value in 1972 of 

32,143,000 escudos (more than the total value of agricultural
 

exports). About 2,600 local fishermen take part inthis activity,
 

which has ample opportunity for growth (mainly tuna fish and 

lobsters). Mining isof little significance, pozzolana clay 

in 1975) and salt (20,941 tons) being the main products,(684 tons 

In 1972, the main port of the islands, Mindelo
albeit decreasing. 


on Sao Vicente, which still plays a transatlantic role, received
 

189 Portuguese ships (913,747 d.w.t.) and 755 other foreign ships
 

(8,794,000 d.w.t.). Traffic declined dramatically in 1975 when
 

491 vessels entered all harbours and when cargo loaded
 

(170,469 tons) was less than half the earlier figures.
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B. CHAD 

1. General
 

ChAd isone of the least developed of the Sahel countries and Its
 

geographic isolation, climate and meager physical resources have resulted
 

in an economy of very narrow breadth. Crop farming (sorghum, millet and 

groundnuts, cotton, gum arabic), nomadic cattle grazing and fishing occupy 

most of the population and account for most of the domestic product. In 

1968 these activities were reported to be the chief or sole livelihood 

of some 95% of the population. Most of those In trading, transport or 

industry are engaged in the further processing or handling of crops and 

livestock products and are thus indirectly dependent on the primary sector. 

The country is landlocked and its major economic centers are situated at 

distaces varying between 1,449 and 2,898 km from the sea. Its immense 

prob:cms of economic development have been rendered still more acute by the 

Traditional
differences between north and south and by severe droughts. 


cultivation methods still prevail inmost areas despite the growing
 

number of modernization projects; these methods permit small holders to
 

cultivate barely enough for their own family's subsistence during the year.
 

About 75% of the value of Chad's annual crop production isaccounted for
 

by subsistence farming. 

The country probably has the resources for self-sufficiency inbasic food

stuff, as well as for exports of an eventual crop surplus and increased
 

exports of livestock products; the prevalent low level of development,
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however, results in periodic food shortages, usually of brief duration,
 

and a generally poor level of nutrition.
 

2. 	Sectoral Analyses
 

a) 	Agriculture: Data on agricultural production ard presented in Table 1. 

Cultivation areas are shown in Figurer 2 and 3 The most importat 

croDs are the following: 

1. 	 Millet and Sorghum: These two crops are the foremost staples; 

they 	constitute the cereal diet of both cultivators and nomads.
 

Grown principally for subsistence use, millet and sorghum in 

1970 occupied an estimited 15% to 20% of all culti

vated agricultural land and contributed 12% of GDP. Millet is
 

grown everywhere outside the desert zone, which has been encroache
 

Ing south of 160 N lat, and iscultivated in the oases within the
 

northern desert zone. Fine pennisetum millet Iscultivated north
 

of 120 N., wherever there are light sandy soils and an annual
 

rainfall between eleven and thirteen inches it isthe principal
 

crop of the Sahelian Zone. It isalso grown inthe south, wherever
 

soils are too light for good sorghum yields.
 

2. 	Cotton
 

Chad's principal commercial crop and its only sighificant export
 

crop is cotton. Ingood years itaccounts for 20% of the total 

area under cultivation. More than 95% of cotton output Is grown 

In the area of maximum production, embracing the five southernmost 

ppefectures of the country. Commercial production has also
 

begun somewhat farther north, in the southern districts of the
 

Central Region. Cotton output statistics from the period
 

1935-1975 are presented inTable 2.
 



ANNEX 3
 
Table " 

CHAD 

AGRICULTURAL PRODUCTION
 

AREA PRODUCTION *YIELD
 
('000 hactares) ('000 metric tons) (kg. per hectare)
 
1973 1974 1975 13 1974 1975 1973 1974 1975
 

Wheat 4 5 5* 3 3 4* 
 650 700 720*
 
Rice (paddy) 55 50 53* 33 
 35 37* 600 700 696*

Maize 9 9 9* 7 8 8 800 900 900*
 
Millet and sorghum 832, 851, 900* 464 359 450* 558 657 500*
 
Sweet potatoes and yams 14 14* 15* 45 46* 46* 3,214* 3,250* 3,143"
 
Casava (Manioc) 18* 18" 19* 50* 52* 53* 2,778* 2,889* 2,824*
 
Pulses 185* 190 204* 70* 70* 71* 378* 368* 346*
 
Groundnuts (inshell) 60 53 56* 48 45 45* 800 850 810*
 
Sesame seed 30 28 28* 10.5 9.8 9.8* 350 350 350*
 
Cottonseed 68* 88* 101* 253* 324* 338*
 
Cotton (lint) 269 272 299 43 53 65 160 195 217
 
Dates 
 n.a. n.a. n.a. 25 25 25.9* n.a. n.a. n.a.
 

*Estimated
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Table 2 

CHAD
 

Cotton Fraductfen 
1000]1 metrtc tons 

PERIOD AMOUNT
 

1928 34 

1940 24 

1950 41 

1962 - 66 86 

1966 - 70 122 

1970 - 71 104 

1972 - 73* i05 

1974 53 

1975 26 

The target was 157but due to poor rainfall the target was not met. 



ANNEX 3'
 
Page 5 

3. 	 Groundnuts 

Despite official efforts to promote the cultivation of groundnuts 

as an export and industrial crop inthe mtd-1960's, some 97% of
 

the annual crop was still absorbed by subsistence consumption and
 

to a 	lesser extent, by localized barter or cash trade. Production
 

tends to follow the pattern of population density, with the largest
 

quantities grown in the prefectures of Mayo-Kebbi, Chari-Baguizme,
 

Moyen - Chari and Logone Oriental. South of 10 degrees N. ground

nuts 	are generally grown for family consumption in association 

with 	sorghum or millet and pulses in the third year of cultivation.
 

4. 	Livestock
 

The five prefectures of the south, which have 50% of the popula

tion, accounted for only 8% of the country's cattle herds; 21% of
 

the sheep, goats and horses; 8% of the donkeys; and 61% of the
 

pigs. Beef consumption inthe area is low. The raising of
 

cattle for eventual slaughter, rather than for draft purposes in
 

the cotton-growing zone totaled 50,000 head in1970, and is
 

increasing by about 25% a year. Figure 4 shows where live

stock raising takes place inChad. Table 3 indicates livestock
 

production for 1973-1975.
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Table 3
 

CHAD
 

LIVESTOCK
 
('000 head, year ending September)
 

1973 1974* 1975*
 

Cattler . 2,970 2,800 3,200 
Goats 2,450* 2,000 2,100 
Sheep 2,450* 2,000 2,100 
Horses 160 140 140 
Asses 350 300 307 
Camels 330* 300 303 
Chickens . 2,700* 2,767 2,833 

*Estmted
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b) Industry
 

Chad has the least developed Industrial sector of any of the Sahel
 

qountries. Its principal industry iscotton ginning,
 

undertaken in20 mills, which accounts for nearly half of the
 

output inthe industrial sector.
 

Inthe late 1960's, about 32,000 people of a total population of
 

4.03 million were employed inIndustrial activity. Indus

trialization isstill largely inthe planning stage. A number of
 

factories have been established, mainly with foreign aid funds,
 

under government ownership.
 

The potential for industrialization appears quite limited for the 

following reasons: 

1. 	 Cmruercially exploitable mineral deposits and ecornmic 

sources of fuel or power are lacking. 

2. 	 The great distance from seaports and the climate, with its 

seasonal floods, and dry periods, Inhibit road building and 

water transport and make shipment of goods both time-con

suming and costly, with the danger of spoilage of perishables,
 

pilferage, and inadequate storage.
 

3. A sparse and scattered population, with minimal purchasing
 

power, does not offer a substantial market for the products
 

of mass production.
 

4. Subsistence demand and traditional trading channels have
 

absorbed the entire domestic production of most agricultural, 

livestock and fishery products and ambitious industrial
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development projects promoted by government investnent and 

foreign aid have been obliged to rely inwhole or in part
 

on imported materials.
 

to the southern
The existing Industrial 2stablishments are all confined 


half of the country and, because of transport and population factors, 
the
 

government does noc now plan any industry inthe remainder of the territory. 

A number of industries established during the 1970's were automated 
and use 

little labo The agricultural processing facilities in operation during 

The competitive stature of the new 1970's are suninarized in Table 4. 


industries relies heavily on low raw material costs, since 
the cost of
 

transport, power, and other'inputs other than labor are 
high in relation to
 

Despite the fact that most of these industries
those of other producers. 


depend on imported inputs, they were able to generate 
some savings in foreign
 

exchange, and by the end of the next Five-Year Plan the 
government expects to
 

obtain an adequate supply of domestically growth groundnuts, wheat, sugarcane,
 

and tobacco. Similarly, it is planned to organize cattle raising in the area
 

of Fort-Archambault to adequately supply the existing slaughterhouse, 
cannery,
 

tannery and shoe factory there.
 

The relatively few industrial establishments that are 
not involved inagricul

tural product or fish processing include a transistor 
radio assembly plant; a
 

bicycle and motorcycle assembly plant; two brickyards; a plastic footwear 

woodworking establishment; and several
 factory; a tire retreading plant; a 


construction establ ishments.
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CHAD's AGRICULTURAL PROCESSING FACILITIES
 

AREA 


Southern Part 


Fort Llny 


Fort Archambault 


Mundou 

AND THEIR LOCATIONS ,(970's) 

INDUSTRIES
 

1. 25 - Cotton gins
 

2. 2 - Large oilseed mills
 

3, 1 - Soap factory
 

4. 2 - Smaller Oil Mills 

1. Sugar refinery
 

2. 2-Slaughter houses with refrigeration factilties
 

3. Oil mill
 

1. 2 - Slaughter houses with refrigeration facilities
 

2. Meat cannery, tannery
 

3. Shoe Factory
 

4. Cotton textile mill 

1. Soft-drink plant 

2. Cigarette factory
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Current industrial activity is-shown in Table 5
 

c) 	 Exports 

Cotton isthe most important export crop and small amnounts of 

gum arabic are also exported. In 1970 exports still consisted 

almost entirely of agricultural products-principally cotton, 

meat, livestock, and fried or smoked fish. Apart from ginned 

cotton and a few assembled transitor radios, there were 

scarcely any manufactured or processed exports. 

d) Development Planning 

The thrust of efforts in Chad's first Five-Year Development Plan 

(1966 to 1970) has been on seleciivc development. Industrial 

and educational development are to be concentrated inN'Djamena 

(Fort Lamy), Sarh (Archambault) and Mondou. Similarly, in 

agriculture, efforts will be focused on a limited number of 

areas and crops. The agricultural programs have suffered over 

the years from: 

a) Too wide a dispersal of efforts; 

b) Deficiencies Inpersonnel and inbureaucratic organization; 

c) National setbacks such as droughts; 

d) Inadequate knowledge of local customs and social values, on 

the 	part of foreignassistance entities;
 

e) An inadequate infrastructure system. 

Water resources remain one of the principal limiting factors, but increased 

amounts of government investment and foreign aid have been devoted to water 

exploration and well drilling projects such as the Lake Chad Irrigated 
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CHAD 

INDUSTRIAL PRODUCTION 

1970 1971 1972 

Flour 
Groundnut Oil 

metric tons 
hectolitres 

686 
10,700 

937 
2,970 

874 
n.a. 

Cottonseed Oil 
Oil Cake 
Beer 
Soft Drinks 

. 

. 

. 
metric tons 
hectolitres 

6,000 
1,491 

70,920 
13,820 

5,010 
1,367 

87,470 
13,000 

n.a. 
1,380 

89,620 
14,400 

Sugar 
Cigaretes 
Printed Textiles 
Plastic Shoes 
Bicycles 

.000 
• 

metric tons 
packets 

000 metres 
pairs 

number 

13,065 
1,660 

13,350 
175,900 

5,770 

15,400 
11,850 
15,120 

102,930 
7,390 

15,760 
12,606 
14,790 

129,770 
5,700 
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Agriculture Project, which alms to increase food production in Chad. Project 

activities are underway and include crop and irrigation research, the repair 

of old polders, and the construction of new ones. 

ProductionApproximately 8,000 farming families will be helped directly. 


of basic cereals will be increased by about 17,000 tons annually by 1985.
 

The 	Regional Food Crop Protection project includes Chad. This project supports
 

a comprehensive research and development program for Integrated pest 

management in the Sahel. 

Two projects have been undertaken by AID for the Improvement of livestock
 

production:
 

a) A Chad Range and Livestock project, which provides technical
 

assistance in range management at the national level.
 

b) 	The pegional LCBC Livestock and Mixed Farming project designed to
 

develop and test resource management techniques inthe Lake Chad area
 

for cultural, political and economic acceptability to the area's
 

population.
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C. GAMBIA 

1. 	 General 

The 	economy consists mostly of traditional smallholder rural activities; 

agriculture, livestock and fisheries account for 60% of the country's
 

total GDP and employ about 85% of the active population. 

2. 	 Sectoral Analyses 

a. 	 Agriculture 

Agriculture ismainly rainfed, c.aracterized by a short production
 

period - six months - during the rainy season and isdominated by
 

groundnut production which is the, only cash crop in the Gambia. 

Groundnuts are the main source of foreign exchange and constitute
 

the basis for the country's major industrial activity. Groundnut
 

exports have risen from an average of about 70,000 long tons /yr
 

inthe 1960's to 120,000/yr. in 1975-76.
 

b. 	Industry
 

Modern industries are concentrated in the Banjul area although 

other urban centers (Farafenni and Basse) are growing In commercial 

importance. Tourism isone of the fastest growing activities in 

Gambia. The number of tourists rose from 500 in 1967 to 25,000 in 

1977. Most tourists come from the Scandirivian countries,
 

particularly Sweden. 

c. 	 Development Planning 

Development programs have been concentrated on transport and communi

catiorland on increasing the yields of groundnuts and rice. A
 

cotton development project is financed by the African Development 
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Fund; and operation of a ginnery was expected by 1977. A target 

of 10,000 acres under cultivation has been set for 1979.
 

An Agricultural Development project financed by the World Bank will develop 

over 1,900 acres of irrigated rice production along the Gambia River. 
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D. MALI 

1. 	General
 

The Republic of Mall is landlocked; Dakar inSenegal and Abidjan in
 

the Ivory Coast are its principal outlets for both road and rail to
 

the 	sea. The northern part of Mali is almost uninhabited. The areas 

under cultivation include the Niger River Valley and the southern

most region.
 

The country suffers from several development constraints:
 

a. Distance from the sea; the closest seaports (Dakar and Abidjan)
 

are 1,200 km. from Bamako.
 

b. 	Lack of mineral and other natural resources.
 

c. 	Shortage of skilled manpower.
 

d. 	 Problems of communication due to the large size of the country, 

and its inadequate road and telecommunications systems. 

2. 	Sectoral Analyses
 

a. 	Agriculture and Livestock
 

Agricultural production, which rose 1.5% a year inthe first five
 

years of independence, has been badly affected since the late 1960's
 

by the drought. After declines from late 1960 levels, the produc

tion of millet, sorghum, maize, and rice showed recovery in 1974-75
 

and 1975-76. Millet, sorghum, and maize reached about one million
 

tons and rice 300,000 tons. (See Table 6).
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MALI 

LIVESTOCK 
(000's) 

LIVESTOCK PRODUCTS 
(metric tons) 

1973 1974 1975 1973 1974 1975 

Cattle . . . 4,500 
Sheep . . . 3,900 
Goats . . . 3,800 
Pigs . . . 20 
Horses . . . 120 
Asses . . . 320 
Camels . . . 150 
Poultry . . 9,000 

3,700 
4,100 
4,000 

21 
121 
340 
158 

9,400 

3,886 
4,000 
3,800 

23 
123 
340 
160 

9,667 

Cows' Milk . . . 52,000 
Sheep's Milk . . 20,000 
Goats' Milk . . . 38,000 
Butter . . . 1,062 
Beef and Veal . 24,000 
Mutton and Lamb . 11,000 
Hen Eggs . . . 4,860 
Cattle Hides . . 6,000 
Sheep Skins . . . 3,480 
Goat Skins . . . 1,800 

52,000 
20,000 
38,000 

991 
24,000 
11,000 
5,076 
6,000 
3,625 
1,900 

52,000 
20,000 
38,000 

920 
24,000 
11,000 
5,220 
6,354 
3,919 
1,936 



ANNEX 3 
Table 8 

MALI 

INDUSTRIAL PRODUCTION 

1P71 1972 1973 

Raw Sugar _ . . Metric tons 6,0-00 8,1 10,000 
Sugar Confectionery . to 1,000 1,305 1,450 
Beer . . . ... hectolitres 2,000 2,000 n.a. 
Soft Drinks . . . 20,000 22,000 n.a. 
Cement . .. . . metric tons 35,000 42,000 47,000 
Soap . . . . . . " 4,917 4,589 n.a. 
Electric Energy. . million kWh. 45 52 61 
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Cash crops have been doing well. Cotton and groundnut production 

has increased. In 1973-74 cotton production was 55,000 tons, and 

Mali now isthe second largest producer in Francophone Africa; the
 

production in 1975-76 reached 113,000 tons. In1975 the groundnut
 

crop reached 120,000 tons,compared with 95,000 tons in 1968. Sales
 

to neighboring countries, mainly Mauritania, range between 10,000 and
 

30,000 tons a year.
 

Sugarcaneis another commercial crop under developmentwith an annual
 

output reaching 80,000 tons in recent years.
 

The drought has al?) affected livestock; numbers of cattle were down 

to 3.7 million in 1974 and sheep 4.1 iiTlion from 5,350,000 and 

5,750,000 respectively in 1969-70. These were easily the largest 

herds in Francophone West Africa. (See Table 7 ). 

Until the drought started to cause major losses in 1972, livestock
 

numbers had increased substantially. Between 1960 and 1972, live

stock exports more than doubled, reaching a yearly level of 220,000 

cattle and 210,000 sheep and goats, or about 30% of annual livestock
 

production and 40% of all exports. The main customers are the 

Ivory Coast and Ghana, though exports to the latter have decreased
 

considerably due to import and currency restrictions. Carcass meat
 

exports have been insignificant, - 500 to 1,000 tons per year - and
 

are mainly air freighted to Liberia and Libya.
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b. Industry 

Manufacturing activity, largely directed to meet local demand, Is 

on a small scale, mainly inthe form of agricultural product 

processing and the manufacture of consumer goods. Inaddition there 

are cement plants, an industrial gas plant, and metal working 

installations (See Table 8) . Under the 1974-78 Development Plan, the 

goenhent hopes to reach 12% annual groth with manor expansions in tex

tiles, canent, metal manfacturing, sugar, cotton and groudmt processing. 

c. Mining
 

No significant mineral resources have been located, despite explora

tion. The only important operations at present are for marble, at
 

Bafoulabe and limestone quarrying at Diamou. A project for joint
 

iron ore exploration with Senegal, if developed, would yield an
 

estimated 65,000 tons.
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E. MAURITANIA
 

1. 	 G~eneral
 

Mauritania has few natural resources otnernan minerais, vu viir
 

development since the early 1960's has supported this country's rapid
 

The 1973 GDP was 13,043 million ouguiya (US $290 m llion)
economic growth. 


per head and a per capita
representing some 10,300 ouguiya f228') 


year since 1960. Subsequently, growth eased, owing
growth rate of 5% a 


fall inworld demand for minerals since 1975.
to drought and a 


The economy is sharply divided into the traditional sector of agricul

modern sector based on mineral and fish
 ture and animal husbandry and a 


resources. Agriculture, labor-intensive, employs age-old methods of
 

Roughly 90% of the population
crop cultivation and livestock husbandry. 


is engaged in traditional economic pursuits and production isat a
 

subsistence level.
 

2. 	 Sectoral Analyses
 

a. Agriculture 

Agriculture is largely concentrated along the Senegal River, although
 

there are some small-scale agricultural activities scattered
 

throughout the country wherever there issufficient water 
to support
 

crops. The availability of water also influences raising livestock;
 

sufficient pastureland isfound principally south of the 
17th
 

parallel. Camels are the predominate herd animals in the northern 

areas, andare raised in the middlepasture areas; camels and sheep 


chttle are found in the more moist southern region.
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Most agricultural settlements are located in a relatively narrow fertile 

strip along the northern bank of the Senegal. This area includes about
 

350,000 hectares of viable land of which 260,000 hectares are under millet.
 

Although the region along the Mali River has ample rainfall - up to 20 inches
 

a year - production is limited because the region is isolated from potential 

markets by Inadequate roads. The central and northern parts of the country 

are dotted with a few oases, where dates and some vegetables are grown. 

(See Figure . ). Agricultural growth has been limited inMauritania 

because of: 

a) Physical limitations 

b) Poor marketing and distribution facilities 

c) Rudimentary modes of cultivation 

d) Lack of adequate roads connecting the main agricultural production 

areas with existing markets. 

Production of major crops has changed little during recent years except for
 

9 ).fluctuations brought about by droughts. (See Table 


1. Millet and Sorghum
 

They are the most important crops and an estimated 111,000 metric
 

tons are produced annually. Roughly 75% of these two crops is
 

grown in the flood plain where growth depends upon moisture remaining
 

in the soil after the annual flood has receded. The Brakna-Gorgol
 

area accounts for some 40% of the flood plain production and the
 

Guidimalaa region, for about 15%. (See Figure 7 1. Although the 

yields in the flood plain are the highest in the country, the
 

estimated average of about 357 pounds per acre isquite
 

low. Despite the need to import millet, a considerable portion of the
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MAURITANIA 

MAJOR CROPS 

(FAO estimates, '000 metric tons) 

1973 1974 1975 

Millet and sorghum .................... 
Maize.............................. 
Potatoes ............................... 
Sweet potatoes and yams................ 
Cow peas ............................ 
Dates............................ 
Groundnuts ............................. 

30 
3 
2 
4 
8 
13 
1 

30 
3 
2 
4 
8 

13 
1 

40 
3 
2 
4 
8 
13 
1 
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flood plain crop is exported to nearby markets in Senegal, 

where prices are generally higher than those prevailing In local 

markets. It is not transported to the more distant markets in 

central and northern Mauritania. 

2. Rice
 

Since the mid-1960's, considerable attention has been given to the
 

cultivation of rice, but rice imports have
 

averaged around 12,000 tons annually. Because 

domestic production has amounted to only 700 tons 

annually, the Government has undertaken several experimental ricp 

growing projects, which are discussed in a separate part of this
 

report.
 

3. Livestock
 

Traditionally the most important occupation of the rural population, 

the raising of livestock, is still the main source of rural wealth. 

Nearly all the Moors and the nomadic Fulbs are stockralsers, and
 

sedentary people also raise animals. Cattle, sheep, goats, and
 

camels are important animals from the conercial standpoint.
 

(See Table 10) ) 

In terms of the domestic market for livestock products, in non

monetary rural trade milk ismore important than meat; while 

in commercialized trade, meat isthe more important. The Government 

has been trying to improve conditions in the stockraising segment 

of the economy by attacking the problems that severely hamper pro

duction4 the lack of water, and diseases. Under the first Iour-

Year Plan, some CFAF 600 million was invested in activities related
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MAURITANIA 

LIVESTOCK 
(FAO estimates; '000) 

LIVESTOCK PRODUCTS 
(FAG estimates; metric tons) 

Cattle . . 
Sheep . . 

Goats . . 
Asses . . 

Horses ... 
Camels . . 

Poultry . 

. 

. 

. 

. 

. 

. 

. 

1973 

1,900 
3,000 
2,200 

230 
24 

700 

2,700 

1974 

2,800 
2,800 
1,900 

251 
26 

711 

2,800 

1975 

2,900 
2,800 
2,000 

271 
28 

722 

2,900 

1973 

Cows'milk 60,000 
Sheep's Milk 30,000 
Goats' Milk 54,000 
Hen Eggs 2,295 

Mutton and 
Lamb 3,000

Cattle Hide 1,620 

1974 

60,000 
30,000 
54,000 
2,380 

3,000
1,620 

1975 

62,000 
31,000 
55,000 
2,465 

3,000
1,681 
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to livestock --mainly the digging of wells and the provition of
 

a well maintenance team. In January, 1968 an abattoir and cold

storage facilities were opened In Kaedi. This processing facility
 

has the capacity for an annual production of 2,500 tons of meat.
 

It is expected that 75% of the output will be exported and that the
 

remainder will supply domestic urban consumption. At present there
 

azeno major roads connecting the abattoir at Kaedi with the major 

urban centers, nor with the capital from which the exports will be 

transported to their destination. The Senegal River can be used 

also, as a transport route which will connect Kaedi with the 

urban centers. 

b. 	Industry
 

Industrial development inMauritania has been limited entirely to
 

activities related to mining and to fish processing at Nouadhibou
 

(See Table 11), Most of the existing power facilities and a con

siderable proportion of the transportation system are connected with 

the mining operations and the few urban centers which have been creatc 

by the mining developments. Other industries, of secondary importance, 

are as follows: 

1) 	A flour mill in Nouakchott
 

2) A sugar refinery, a match factory and a cement works 

3) An oxyacetylene plant in Nouadhibou. The annual capacity of the 

plant is 1,200 cubic meters of gas -- enough to meet all the 

country's requirements. 

Construction was begun on the country's second largest capital investment,
 

a $65 million oil refinery at Nouakchott. It is entirely financed by the
 

Government and came on stream in mid-1977 with one million tons capacity. 
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Reflecting needs for iron and copper smelting, electric power genera

tion was expanded rapidly in the late 1960's, from 38.4 million kwh in
 

1967 to 95 million kwh in 1974.
 

c. Mining 

Mining is the most important element of the modern sector of the 

economy; iron and copper resources have provided the main thrust 

to the country's recent development. Production of these two mineral 

resources is shown in Table 12 . The iron ore mines at F'Derik 

began operating in 1963, and the copper development at Akjoujt opened 

in 1970. Mining operations account for a relatively large percentage 

of the modern sector employment. The iron ore company employs 20% 

of the modern sector labor force, but on 'he national level the 

mining industry employs only 3% of the total labor force. The 

importance of mining to the development of the country isessentially 

indirect; the constructicn activities connected with their 

initial development provides many more jobs for Mauritanians. 

The main mining sites of Mauritania are the following:
 

MT Annually
 
(millions) 

1) Tazadit deposits 1.5 

2) Original F'Derik deposits 

3) Rouessa deposits 

4) The new FLDerik deposits IA 

(See Figure 9 ) 

The production of the new F'Derik mine has reached 1.5 million tons annually. 

The port of Nouadhibou was expanded to meet the existing needs due to the 

Increase of tonnagesfrom this mine. Other mining sites of less Importance 
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Table 11, 

MAURITANIA 

INDUSTRY 
SELECTED PRODUCTS 

Frozen fish . . . . . . . 
Salted, dried or smoked fish 
Electricity . . . . . . . 

Metric tons 
" 
million kWh. 

1972 

3,252 
4,336 

79 

1973 

2,303 
3,476 

94 

1974 

15,650 
1,713 

95 
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Table 12 

MAURITANIA 

(000 

Iron ore: gross weight 
metal content 

Copper ore: metal content 

MINING 

metric tons) 

1971 

8,600 
5,497 

4.5 

1972 

9,257 
6,017 

14.8 

1973 

10,445 
6,773 

24. 

1974 

11,10u 
7,582 

16.7 
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have been discovered in the following areas: Oum Azouagen, El Rheim, El Aiouj, 

Atomai and Bou Bergu. These may require suporting transport in the future.
 

Under the First Four-Year Plan the following discoveries were made: 

1) NIigh quality gypsum near Nouakchott 

2) Sizeable deposits of phosphate in Kaedi and Aleg that could
 

be utilized for fertilizers.
 

Estimated iron ore deposits have reached 200 million tons of 65% ore. Estimated
 

deposits of copper have reached the 27.6 million ton level (Akjoujt).
 

Exploration of this site began in1971 and it is expected to operate for a
 
(1)
 

period of 18 years. The annual production has reached 90,000 tons annually.
 

A road is connecting Akjoujt and the Port of Nouakchott, which can be improved
 

to accommodate the future transportation needs of this mining site. Also,
 

Work has started on- the improvement of Nouakchott Port. 

d. Development Planning
 

1. Agriculture 

a) Rice Project 

A 9,880 - acre project on the plains of Mpourie inthe 

vicinity of Rosso is planned. Some 4,940 acres will be 

devoted to rice; the annual production isexpected to be 

6,000 tons. The entire Mpourie area (Including other rice
 

projects) Is expected to be producing 12,000 tons of rice
 

annually.
 

b) Agricultural Education and Training Center
 

The Center has been established at Kaedi and the Government
 

is planning to develop it into an institution with a four

year course in agriculture and animal husbandry.
 

(1) It is believed the mine has been closed by the new Gcvennnt. 



c) 	 Cooperatives 

Cooperatives will be established to facilitate the purchase of 

equipment, the marketing of agricultural products, and the pro

duction of certain agricultural products. These cooperatives will 

be established in the following areas: 

1) In Hodh-Orental, for the purchase of equipment and marketing 

of agricultural products.
 

2) In the region adjoining the Senegal, for the storage and
 

marketing of millet and sorghum.
 

3) Atar Region, to encourage date and vegetable production.
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F. 	NIGER
 

1. General 

Wit) very limited resources and only 3%of its territory under culti

a0on the Ni.ger economy is barely viable. The annual per capita income 

Is 25,000 (1970) francs (U.S. $ InO.R ) which isone of the lowest levels 

in the area, and it has been declining by 5%while the population is rising 

at the rate of 2.8% a year.
 

2. 	Sectoral Analyses
 

a. 	Agriculture (Fig. 9)
 

1. Agricultural output accounts for 90% of Niger's export receipts.
 

Land suitable for cultivation is limited and yields per hectare
 

are generally low. This attributable to:
 

The 	lack of irrigation
 

Poor soils
 

Primitive cultivation methods
 

Inadequate road system to serve the needs of
 

the cultivated areas.
 

2. 	Millet and Sorghum
 

Ninety percent of the cultivated area isdevoted to the production of 

these two crops. Output Isadequate for domestic needs; In 

good years small surpluses are exported. The small-scale 

exportation of onions and other vegetables isbeing promoted.
 

(Table 13). 

3. 	Groundnuts 

Groundnuts represent about half the value of marketed production 

and about 75% of export earnings. Groundnuts are cultivated in 

the narrow strip of land inSouthern Niger along the border of Nigeria. 
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The area under groundnuts is more than 356,000 hectares. Output of groundnuts 

dropped in recent years (See Table 13 ) from its peak of 191,000 MT, 

due 	to insect damage.
 

4. 	Cotton
 

The cultivation of cotton has gained in importance in recent
 

years, while It accounted for only 3%of total export earnings
 

In 1967-68. Cotton is produced on small farms -- mainly in dried
 

up-river beds in the savanna region, where the soil issuitable.
 

The area for the cultivation of cotton has reached 16,000 hectares.
 

In recent years, continued improvements in yields were Offset Dy
 

contraction in the cultivated area.
 

(See Table 13 ).
 

b. 	Industry
 

As In most other West African countries, manufacturing takes the
 

form of agricultural commodity processing and import substitution.
 

(:ee 	Table 14 ).
 

1) The textile industry consists of three cotton ginning mills
 

operated by the French Company CDT, with a capacity of over
 

7,500 tons per year.
 

2) 	The manufacture of construction materials Includes the country's
 

largest industrial enterprise, a cement company which produces
 

20,000 tons per year; other construction material facilities are:
 

) A brickyard at Niamey with 12,000 tons output per year
 

ii) A tile factory with a capacity ol 120 sq. meters of tile
 

per 	day.
 



NIGER
 

AumiUULTURAL PRODUCTION
 

('000 metric tons)
 

1973 1974 


Maize . . . . . . . . . . . 3 3 

Millet . . . . . . . . . . . . . 627 883 

Sorghum . . . . . . . . . .... 126 219 

Rice f . . .. . . . . . 46 30 

Sugar Cane .. ...... . . 78 75 

Sweet Potatoes and Yams . .... 16 16 

Cassava (Manioc) . . . . .... 156 201 

Onions . . . . .............. 29 44 

Beans, dry .......... . 90 133 

Dates . . . . . . . . . . 5 5 

Groundnuts (unshelled). . . . . . 77 129 

Cottonseed . . . . . . . .... 5 5 

Cotton Line 1.2 2.5 
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Table 13
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Table 14
 

NIGER 

INDUSTRY 

1971 1972 1973 1974 

Beer ('000 hl.) . . . . . . . . . . . 29 33 n.a. n.a. 
Woven cotton fabrics (million sq.metres) 9 12 n.a. n.a. 
Cement ('000 metric tons) ....... .. 25 33 73 73 
Electricity (million kWh) ....... .. 42 50 57 65 



ANNEX 3
 
Table 15
 

NIGER
 

MINING
 

1971 1972 1973 1974
 

Cassiterite metric tons 126 136 136 127
 
of which: Tin " " 80 91 93 84
 

Uranium* " " 441 867 948 1,228
 

* Uranium oxide content of ores. 
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3) 	Other manufacturing isas follows:
 

i) 	A factory near Niamey which utilizes plastic material
 

for the manufacture of shoes; its capacity is 600,000
 

pairs of shoes a year.
 

ii) Soap and perfume plants, with a capacity of 3,600 - 4,000
 

tons of soap and 1,000 bottles of perfume a year.
 

iii) A paint factory with an annual capacity of 600 tons of
 

paint.
 

iv) The metal industry includes two plants:
 

a. A public manufacturing enterprise engaged in the
 

production of metal furniture and agricultural tools. 

b. 	 A private enterprise producing about 480 tons of iron 

scaffoldings a year. 

c. Mining (See Table 1h ) 

Various minerals are found in Niger. Few, however, have been exploited 

and one of the principal obstacles has been the high transportation cost 

nf movino tho minerals from the minina site to processing locations. 

Improved transport infrastructure will contribute to the exploitation 

of mineral resources. The only mineral so far developed on any 

significant scale is uranium, whose resources are estimated at 70,000
 

tons of ore. A processing plant at the Arlit uranium mine reached
 

1,306 tons in 1975. Additional reserves estimated at 30,000 tons
 

have been located at Akoura near Arlit.
 

Other minerals found but not yet exploited, include:
 

I) Three iron ore deposits inthe Niger Valley, each amounting to
 

100-200 million metric tons.
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ii) 	Coal deposits of 30 million tons and cassiterite are
 

found in the same area. Early exploitation seems unlikely
 

because of presently high transportation costs.
 

iii) 	 Significant deposits of manganese have been discovered
 

northwest of Niamey. To make exploitation possible,
 

railwy feeder line, from the Niger Valley to Ouagadougou
 

would be necessary.
 

iv) 	Deposits ot lithium and molybdenum have alsu been found
 

in this area, but exploitation" appears to be uoeconomical 

because of high transportation costs. 

v) 	Cassiterite, mined at Air (output 136 tons in U75), trIt, 

ore at Say, gypsum and phosphate at Tphoua, oil and further 

phosphate deposits were discovered in 1975 but their extent 

isnot 	yet known.
 

d. 	Development Planning
 

1. Niger River Development Planning 

The 	objective of this project isthe development and exploitation
 

of the 	Niger River Basin resources. 

2. 	Niger Cereals Production II
 

This project is aimed at the small farmer, who will receive the 

benefits of improved technology and services. 
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6. SENEGAL 

1. 	 General 

Senegal has the most advanced economy of former French West Africa. 

The 1960 breakup of this federation and of Senegal's federation with 

Mall caused considerable dislocation of trade and transport (the 

Dakar-Bamako railway was closed for three years), and resulted in 

a great contraction in the market for Senegalese industrial manufac

tures. The GDP has risen gradually at an average of 3%per year, 

one of the slowest rates inthe area. A major factor was the wide
 

fluctuation inthe agricultural output. which still remains the base
 

of the 	economy.
 

2. 	 Sectoral Analyses
 

The Government is now involved inalnxist all parts of the economy. It 

owns all of the major public services - water, electricity, urban trans

port, railways and ports. In the agriculture sector there are now 

seven public enterprises and six mixed companies providing essential
 

agricultural inputs and services handling the marketing of products
 

and the development of agro industry.
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a. Agriculture
 

The lower reaches of the river basin inWestern Senegal flood
 

annually. These areas have fostered agriculture for centuries.
 

The cultivated area amounts to 60% of the country's total land
 

area. (See Figure 10). Most of the cultivated area is inthe
 

overpopulated groundnut basin of the west, where only 10% of
 

the country's land surface, and 60% of the population lives and
 

isengaged infarming. Growing population pressure on the land
 

inlarge portions of this region has resulted in badly depleted
 

soils and declining yields:
 

1) Groundnuts (See Figure 11)
 

Some 170,000 farm families are engaged in the production of
 

groundnuts for export, usually incombination with subsistance
 

production of drought-resistant sorghum and millet. Groundnuts
 

have been cultivated for centuries inthe northwestern portion
 

of the basin.
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During the early 1970's most agronomists agreeed that relatively
 

drought-resistant groundnuts, sorghum, and millet are the only
 

suitable crops for rain-fed cultivation in the central and northern
 

parts of the country. Even with these crops, average yields are low.
 

In the northern third of the country, groundnut yields attain an
 

average of 450 pounds per acre; in the central third, the average
 

yield is 670 pounds per acre; in the southern third, the average
 

yields are 750 to 850 pounds per acre. The total and projected
 

production of groundnuts are indicated in Tables 16 and 17 respec

tively.
 

2) 	Rice
 

In its campaign to increase domestic food supply the Government has
 

emphasized the need to increase the production of rice, the customary
 

diet of the urban population. During the 1960 - 1971 period, annual
 

domestic production of rice averaged about 1100,00 tons, whereas
 

annual domestic consumption was 250,000 tons. The target of Govern

ment production programs is to attain self-sufficiency. Most of the
 

rice comes from Casamance Region (See Figure 11) which provides about
 

80% of the national production. Total and projected rice production
 

are 	indicated inTables 16 and 17.
 

3) 	Vegetables
 

Truck farming of vegetables for the urban markets of Dakar and Thies
 

and for export was expanded in the 1960's. In 1972 an additional
 

9,890 acres were devoted to truck farming, and about 80% of it was
 

around Dakar in the Cap Vert Region. Some 40,000 people are employed
 

in this activity, which will provide a livelihood for more than 200,000
 

people. About two crops a year produce, on average, more than 100,000
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tons of vegetables a year. The industry is subject to numerous
 

problems:
 

a) Lack of water for irrigation and encroachment of the
 

desert
 

b) A road system that is inadequate to connect production
 

areas with main urban markets.
 

4) 	Millet and Sorghum
 

Both these crops are grown chiefly in association or in competition
 

with groundnuts since all three crops require similar soil and
 

More than 90% of all cultivated land is devoted
climatic conditiocs. 


to these three crops (2.5 million acres for groundnuts and 2.5 million
 

Millet and sorghum profor millet and sorghum - See Figure 11). 


duction for 1973, 1974, and 1975 are indicated in Tables 16 and 17.
 

5) Cotton
 

Because the rainfall requirement for cotton growing (34-44 inches
 

i year) is too great for most of the center and north, production is
 

concentrated in three regions:
 

a) In the south of the Sine-Saloum Region near the border of
 

Gambia
 

b) In Western Senegal; Oriental Region
 

c) In the Casamance Region
 

Recent and
The cultivated areas consitute more than 25,000 acres. 


projected outputs are indicated in Tables 16 and 17, while Figure 11
 

indicates the areas under cultivation.
 



ANNEX 3
 
Table 16
 

SENEGAL
 

Principal Crops
 
(000 metric tons)
 

1973 1974 1975
 

64 114 145
Rice (paddy) 


45 42 50
Maize 


Millet and Sorghum 514 685 651
 

5* 5* 5*
 
Potatoes 


6* 10* 10*
Sweet potatoes 


Cassava (manioc) 122* 171 171*
 

15 23 23*
Cow peas 


675 1,000 1,476
Groundnuts (inshell) 


21 26 24
Cottonseed 


12 15 
 16
Cotton (lint) 


7.0* 7.5* 7.5*
Palm kernels 


6*
1* 3*
Tomatoes 


25* 25* 27*
Mangoes 


*estimated
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Table 17 

SENEGAL 

1Dm&=CrED GOWM 07 R30RAGRICULT'URAL ?KDDUCTS TO 1980 

rate of 
Grovth 

Prices 1960-70 1971-80 

Groumdnuts current -0.9 0.5 
Millet/orghum constant 3.8 4.6 
Rice constant 3.5 17.5 
Vegetables constant 2.7 5.3 
Sugar constant - -
Cotton constant infinite 16.Z 
Others constant 2.0 1.9 

Agricultural 
sector 0.8 3.8 
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b. 	Industry
 

Senegal has the most developed industrial manufacturing sector in
 

Fra:cophone West Africa. Some 360 enterprises exist (See Figure 12).
 

Total production is indicated inTable 18. Over 60% of output
 

by value comes from food, beverages, and tobacco (five plants produce
 

1 million tons a year of groundnut oil per year). Import substitute
 

enterprises include soft drinks and refined surgar. Senegal's textile
 

industry is the most important in Francophone Africa, with 3 cotton
 

ginning mills, (32,000 tons capacity). An 800,000-ton oil refinery
 

exixts. Dakar area has been the center of all the industrial acti

vity, which has been oriented mainly toward export.
 

c. Mining
 

The mining sector contributed about 1% to GDP in 1971 but its share
 

has grown since the,.. It is dominated by phosphate production.
 

Phosphate reserves at Thies are estimated at 30 million tons. In 1975,
 

1.6 million tons were produced. Output is expected to rise by 2 million
 

tons to 3 million tons annually. Output of the two phosphate deposits
 

mined by foreign -owned firms began in 1960 and by 1971 was contri

buting 12% of export earnings. (Table 19).
 

Some of the most important and newly discovered mineral deposits are
 

listed below:
 

1) 	An offshore petroleum deposit of about 100 million tons located
 

off Casamance Region
 

2) 	An extensive iron ore deposit located on the Falene River in the
 

southeastern corner of the country, more than 400 miles inland
 

from Dakar. Efficient commercial exploitation of the iron ore
 

may be achieved if an adequate infrastructure network can be
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Table 18 

SENEGAL 

INDUSTRY 

1973 1974 1975 
I p 

Groundnut oil 000 metric tons 129 142 251 

Wheat flour 81 81 n.a. 

Canned tuna 8.7 14.4 14.2 

Sugar " " 30 22 33 

Cement " " 296 332 359 

Beer 000 hectolitres 118 113 192 

Soft drinks ,, ,l 194 223 269 

Cigarettes " million " 1,970 2,041 n.a. 

Cotton fabrics 
(pure woven) metric tons 600 800 n.a. 

Footwear 000 pairs 3,588 4,640 5,172 

Jet Fuel 000 metric tons 88 96 n.a. 

Motor spirit (petrol) " " " 103 117 n.a. 

Kerosene of , 12 14 n.a. 

Distillate fuel oils " " 1 239 206 n.a. 

Residual fuel oils " " " 203 195 n.a. 

Liquefied petroleum gas Is 4 4 n.a. 

Electricity (consump- million kWh. 353 364 384 
tion 
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Table 19 

SENEGAL 

MINING 
(000 metric tons) 

1972 '973 1974 1975 

Aluminium Phosphate 166 219 405 201 

Lime Phosphate 1,250 1,533 1,472 1,682 

Sea Salt 135 122 150 n.a. 
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developed. Proposed related transport projects are the following: 

a. 	 A road system which will connect the mineral site with Dakar. 

b. 	Extension of a spur of the railroad line from Tambacouda
 

to the border. 

c. 	 Construction of new port facilities at Mbour, or imroving 

the waterway between Keyes, Mali to the Senegal River, 

thus allowing shipments to be transported to the river port 

of Keyes, and shipments from there down to the Senegal 

River. A dam isalready planned for construction at Manatali, 

at some distance on the Mali side of the border. This dam 

can provide needed, low-cost energy. 

3. 	Development Planning
 

a. 	 Agriculture 

Agricultural improvement projects include the following: 

I) Groundnut/Millet Productivity Project - located in the Groundnut 

Basin.
 

ii) Terres Neuves Resettlement Pilot Project-located in the Western
 

portion of Senegal Oriental region.
 

Mii) Casamance Agricultural Development Project.
 

iv) 	Casamance Rice Project.
 

v) Sine-Saloum Project.
 

vi) Louga-Kebemer Agricultural Development Project
 

b. 	Industry
 

The following industrial development projects are included in the
 

Fourth National Development Plan:
 

1) Constructioh of an oil refinery with an annual capacity of
 

20 million tons of crude petroleum.
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ii) 	 Construction of an Industrial complex at Cayar with a six
 

million-ton oil refinery and a petrochemical plant.
 

Mii) 	 Establishment of a free trade zone in Dakar. The development 

planners are emphasizing programs for promoting the local 

processing of crops, livestock products and fish. There are 

also plans for more Intensive industries, and for the production
 

of semi- inished products.
 

c. 	 IDA is financing a project to support a +'hree-yearprogram aimed at 

strengthening and improvin.) government monitoring, and performance 

inthe para-public sector as a whole. The project is intended tp 

improve the efficiency of government organizations charged with 

analysis,operational supervision, and f6rmal control. Various 

enterprises affected include the railways and the ports.
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H. UPPER VOLTA
 

1. 	 General 

This state, tUi 1947 a colonial administrative unit, has so far 

shown no evidence of resources needed to be, its stagnant 

subsistence economy. One of the worst sufferers in the Sahel drought 

of 1969-74, it is still recovering from disastrous losses of livestock 

herds 	and crops.
 

2. 	 Sectora) Analyses 

a. Agriculture and Livestock 

The Government has approached rural development and expansion of 

agriculture on a regional basis. The country has been divided into 

10 regions; rural development in each region Las been entrusted to a 

specialized agency.
 

Agricultural production is indicated in Table 20.
 

Livestock is a leading source of money income in the rural sector
 

and constitutes the principal economic activity in the eastern and
 

northern parts of the cnuntry (see Figure 13 ), where rainfall and 

crop production are minimal. The livestock sector is the source 

of about 33.4% of the country's export earnings. 

The livestock population is ind ated in Table 21 . In the last 

few years herds have been increasing at an average annual rate of 

2.3%; the expected growth rate for the next 15 years will not exceed 

5%. 

The activities of a number of recently established companies will 

foster the development and export of livestock. These companies
 

include two cattle raising farms, one plant for the treatment and 
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Table 20
 

UPPER VOLTA
 

AGRICULTURAL PRODUCTION
 
(000 metric tons)
 

1973 1974 1975
 

Maize 58 62 62
 

Mi.llet 253 370 350
 

Sorghum 481 705 650
 

Rice (paddy) 31 36 40
 

Sweet Potatoes 40* 27 35
 

Yams 45* 45 48
 

Cassava (Manioc) 20 30* 35
 

Tomatoes 1* 1* 1
 

Cow Peas 90* 7'n* 75
 

Other Pulses 85* 80* 85
 

Groundnuts (inshell) 63 65 80
 

Cottonseed 20 16.8 14
 

Cotton (lint) 12 9.8 11
 

Sesame Seed 5.3 8 8
 

Tobacco 0.8* 0.6* 0.6
 

*est6imatton
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UPPER VOLTA
 

LIVESTOCK
 
(FAO estimates - 000 head)
 

1973 1974 1975
 

Cattle 1,800 1,600 1,700
 
Sheep 1,050 1j,000 I,1qO
 
Goats 2,200 2,000 2,100
 
Pigs 120 120 140
 
Horses 50 80 90
 
Asses 150 150 165
 
Camels 5 5 5
 
Chickens 7,500 6,700 7,200
 

LIVESTOCK PRODUCTS
 
(FAO estimates - metric tons)
 

1973 1974 1975
 

Beef and veal 9,000 8,000 11,000
 
Mutton and lamb 3,000 3,000 3,000
 
Goat meat 6,000 6,000 6,000
 
Horse meat 2,000 2,000 2,000
 
Poultry meat 5,000 4,000 4,000
 
Edible offals 3,444 3,368 4,035
 
Cows' milk 42,000 38,000 45,000
 
Goats' milk 15,000 14,000 15,000
 
Butter 700 650 750
 
Hen eggs 2,100 1,876 1,960
 
Cattle hides 1,620 1,512 1,800
 
Sheep skins 534 506 561
 
Goat skins 1,218 1,103 1,155
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tanning of hides and a slaughter house in Ougadougou with an annual 

capacity for processing from 7,500 to 10,000 tons of meat and for 

refrigerating about 3,500 tons of meat a year. 

b. Industry
 

The manufacturing sector in Upper Volta accounts for only about 5% 

of GDP. In 1966 there were 36 industrial plants, located in Bobo
 

Dioulano and Doudougou. Most of them are engaged inprocessing
 

domestic agricultural commodities and in producing imort substitutes 

(Table 22 ). 

The first industrial project of any significance isthe textile plant
 

at Koudougou. Itbegan production in1970 with an annual capacity of
 

500 tons of yarn and 760 tons of woven material, using local supplies 

of cotton. Another project recently completed is a sugar refinery at 

Banfora which produces 40,00 tons of refined sugar from local culti

vation. Other industrial projects under consideration include a new
 

vegetable processing plant, a bicycle tire plant, and a ?'Jsti.,:1-izing 

plant for dairy products. 

Production in some cases has fallen below capacity for the following 

reasons: 

1. Neighboring countries have established .-milar industries.
 

2. Limitations of resources and skilled labor.
 

3. High transportation costs reflecting an inadequate infrastructure.
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UPPER VOLTA
 

INDUSTRIAL PRODUCTION
 

1972 1973 1974 1975
 

Soap metric tons 2,854 3,101 3,374 3,633
 

Groundnut oil " 852 971 426 607
 

Refined Sugar 000 metric tons 13.7 12.C n.a. n.a.
 

Beer hectolitres 77,840 117,649 132,972 120,524
 

Soft Drinks " 39,344 52,239 63,476 58,218
 

Footwear 000 pairs 982 1,145 1,182 1,531
 

Cotton Yarn metric tons 800 605 540 465
 

Bicycles, Motor
 
Cycles and Scooters 000 29 33 n.a. n.a.
 

Bicycle and Motor 926 1,282 1,161 n.a.
 
Cycle Tyres
 

Electric Power 000 kWh. 34,538 42,177 46,177 52,502
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c. 	Mining 

There are indications of some mineral resources but so far a 

limited amount has been discovered, and less isexploited. A 

main problem is transportation between the mining sites and the 

processing centers. 

The 	 major project under consideration is the development of the 

manganese reserves at Tambao, near the border with Mali and Niger. 

Reserves of some 13.3 million tons support an annual production 

of around 500,000 tons and could be exploited for about 20 years. 

Development of this resource would raise the value of exports by 

some CFAF 3.3 billion annually or about 60% above the present level. 

The main problem facing the exploitation of this mining site isthe 

lack of transportation between the mining site and the center of
 

processing the minerals inOuagadougou. An answer to this problem
 

is the extension to Tarubou of the present railway link between
 

Abidjan, Ivory Coast, and Ouagadougou. However, since the manganese
 

deposits are relatively small and construction of the required 

railway link would entail .considerablecost, the project would be 

feasible only if other economic activities develop In the area. 

Nearby, at Tin Hrassan, limestone which could supply a cement plant 

with a capacity of 70,000 to 15,000 tons has been located.. This
 

project would also require an extension of the Abidjam-Niger Rail line
 

either to Tamboa (inwhich case the above proposed railway extension
 

project may be justified) or to Niamey inNiger, with a branch to
 

Tamboa and Gao inMali.
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Other mineral resources are currently being studied, as listed 

below: 

& Vanadium-bearing magaiLite at Oussi 

b Bauxite at Kongoussi 

Zinc at Tiebete 

d Lead at Gam 

e Nickel near Dori 
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THE 	RURAL POOR
 

1. The spirit of reform reflected in the "New Directions" legistation 

was considered by AID in prescribing indicators 6f poverty. These 

Indicators apply to varying proportions of country populations -

not to countries as a whole. 

To characterize the rural poor, AID uses several rough benchmarks
 

or standards of poverty. Falling short of any one benchmark is
 

enough to place an individual in this mass group, which totals over 

800 million people or about 3/4 of the total population of AID

assisted countries. In the Sahel more than 90 percent of the 

population are in this group. The following benchmarks are used: 

a. 	 per capita income below $150 per year; 

b. 	daily diet of less than 2,160 to 2,670 calories, depending oia
 

the country;
 

c. 	life expectancy at birth below 55 years;
 

d. 	Infant mortality over 33 per 1,000 children ages 0-1;
 

e. 	birthrate over 25 per 1,000 population;
 

f. 	accessibility to broadly defineshealth services available 

to 	less than 40 percent of the population.
 

Though AID financed projects identify with large numbers of the
 

poor, the primary target group for a given project will often be a
 

limited portion of the poor majority in a country, depending on Its
 

economic and social conditions, its capabilities and priorities
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and 	other considerations which determine the most Impressive
 

benefits to the rural poor at least cost. AID programs are
 

designed to yield secondary benefits to as many as possible among
 

the poor and to avoid worsening the plight of the poorest. AID
 

assistance in the Sahel focuses on:
 

(1)concentrating on sectors-- food and nutrition, population
 

and health and education afecting the basic well being of
 

the poor.
 

(2)providing key components in concert with other bilateral
 

and international donors of development packages designed
 

to involve and affect broad segments of the poor majority,
 

thereby multiplying the impact of AID assistance.
 

(3)supporting pilot programs which test new approac!4es with
 

potential for affecting many people, thereby encouraging
 

the research needed to advance the aft of development.
 

Participation of the Poor
 

Programs which receive the highest priority emphasis under the
 

congressional mandate and AID policy are those involving the active
 

and effective participation of the poor in all facets of the development
 

process. Ideally:
 

1) 	economic benefits are widely and significantly shared by
 

the poor with the objective of narrowing the relatively
 

income gap between .he rich and the poor. For example:
 

the 	c66p which benefits small farmers; 
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2) 	 decisions concerning the activities to be carried out are 

made preferably by those benefited - the rural poor - or, 

if not, the least with effective consultation and substantial 

acceptance by those benefited. 

3) 	 the activity in which they participate is ideally a learning 

experierce for benefited persons which can be translated into 

other aspects of their lives, 

Source: 	 U.S. House of Representatives, Coarittee on International Rela
tions. Implementation of "New Directions" in Develoment
Assistamue. Prepared by the Agency for International Development,
(GPO: Washington, D.C., 1976). 
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TERRAIN EVALUATION OF RADS
 

Work in the United Kingdom and in other parts of the world, has shown that
 

terrain evaluation can be used for both classifying and mapping the engineering
 

features of the ground. The system is flexible enough to handle information
 
can
 

at all levels and thus/be used to store data accumulated during road-building
 

projects, or any other civil engineering work.
 

The following points have emerged:
 

(1) The extent and nature of roadmaking materials and of associated
 

road-building techniques can be displayed more effectively by land classification
 

than by interpretation of geological and pedological mapping units. The
 

relation of the soil properties, and of engineering problems and solutions
 

to land classification, is the basis of terrain evaluation.
 

(2) At the level of the 'rnd system, broad but useful 6 neralizations can
 

be made about the availability of mL 'ertals, suitable construction methods
 

and costs of construction or maintenance.
 

(3) Land facets and land elements classify information in the detail
 

required for road projects and thus provide a means of recording data in such
 

a way that they can be used to design roads on similar ground elsewhere.
 

(4) As terrain evaluation is based on a classification of land form, it
 

is particularly suited for use with aerial photographs viewed stereosconically.
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The initial Identification of land systems isoften established from single
 

photographs or photomosaics.
 

(5) The storage of information from road projects, in 3 manner allowing
 

reference when similar ground conditions are encountered, should lead to a
 

decrease in the amount of survey work and an increase inits effectiveness.
 

(6) The frequency of soil sampling and testing inmany site investigations
 

Is often disproportionate to that necessary for adequate design purposes.
 

A terrain evaluation can be used to decide the appropi late places and
 

frequency of sampling. Studies made so far have shown that 4n some cases
 

survey effort could have been reduced by as much as 70 per cent if such infor

mation had been available.
 

(7) Terrain evaluationfor engineering purposes uses a classification similar
 

to that widely adopted inagricultural and land-use surveys. This leads to
 

the possibility of integrating engineering surveys with surveys for land
 

development.
 

In addition to the types of data referred to terrain evaluation can be used
 

to record other kinds of engineering information. An example that is directly
 

related to terrain is the quantity of earthworks associated with road building
 

to different geometric standards. There isinterest In the use of terrain
 

evaluation as the basis of a highway sufficiency rating; If a highway sufficiency
 

survey were combined with a land-use survey, which is also a form of terrain
 

evaluation, this would form the foundationfor an economic feasibility study.
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Road location and materials surveys are often carried out 

without reference to variations interrain conditions. Terrain evaluation
 

relates the soil's properties and the associated engineering problems
 

and solutions to a land-classification scheme, thus establishing a system
 

for storing and relating information from one project to another. The basic
 

unit of classification is the land facet which by definition is reasonably
 

uniform in properties and behaviour in road engineering.
 

Land facets recur together in larger units called land systems which are
 

usually identified on air-photo print lay-downs at scales above 1:80,000.
 

At this level, the land system can store more general information relating to
 

availability of materials, suitable construction methods and costs of construc

tion or maintenance. A terrain evaluation can lead to a more logical soil

survey procedure, concentrating effort on problems relevant to the project.
 

This can often lead to a decrease in the amount of survey work, together
 

with an icrease in its effectiveness.
 

In developing countries, especially the newly independent ones, trans

portation is one of the key factors for major economic and social advancement,
 

Inmost, tr.'nsport development receives a generous share of the national
 

development budget and of foreign aid.
 

However, because the financial resources are never quite sufficient,
 

there is always a pressing need to spread the invsstment as effectively as
 

possible. For this reason, it is always desirable that tran3port development
 

should be undertaken within the framework of over-all economic planning and
 

in close coordination with other economic sectors.
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In highway engineering, economic feasibility studies are being
 

increasingly used to provide a basis for effective policy decisions and for
 

planning investment.
 

In most developing countries, road distances tend to be great and site
 

access often proves difficult. The ground is very often unmapped, and geo

logical information, if available at all,.is often too general to be of much
 

assistance to engineers. Again, the environment generally poses problems that
 

are unfamiliar to engineers whose training and experience are limited to
 

conditions in the more temperate regions of the world.
 

In road-building, perhaps the most important difference between developed
 

and under-developed countries is that, in the latter, there is often more
 

freedom to choose the route of the road. It is also important to make effective
 

use of local engineering material resources. Both of these factors affect
 

costs and it is in response to the need o make early and _ffective planning
 

decisions that rapid methods of terrain appraisal and of methods for storing
 

engineering experience and data connected with terrain are important.
 

In spite of the intimate connection between all forms of civil engineering
 

and the natural materials of the earth's surface,and in spite of the obvious
 

benefits that can be obtained from prior knowledge of the engineering condi

tions of terrain, few attempts have bean made to systematically record data for
 

future use.
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The most suitable method for classifying the engineering features of
 

terrain lay in adopting the principles of land classification. These involve
 

the recognition of distinctive patterns of landscape, brought about by the
 

interaction of the many different components that make up the natural environ

ment, such as rocks, soil, topography, vegetation and climate. Th most important
 

principle of land classification is that, in any number of different situations
 

where these components have the same character and operate together in the same
 

manner, the physical form of the landscape will be essentially the same.
 

Most engineers are aware of the repetitive nature of ground and, in
 

countries that they know well, would easily recognize associations between
 

certain roc': types, hill shapes, soils and vegetation. Land classification
 

simply sets out to define and record these relationships more accurately.
 

When the various features of landscape have been described, the next step is
 

to obtain values for the physical attributes of different portions of the
 

landscape. In this way, a land classification becomes a land (or terrain)
 

evaluation and, when the values obtained are concerned with soil strength,
 

.plasticity or any of the other properties on which the design of roads is
 

based, the ground can be said to have been evaluated for engineering purposes.
 

To the engineer the importance of terrain evaluation lies in its ability
 

to deal with a wide variety of enqineerina consi.dt-r-tlons which aren
 

restricted to soils, but, in addition, include information about rocks, relief
 

and hydrology. Moreover, because patterns of landscape can be easily identified
 

using aerial photography, large areas of ground can be examined quickly.
 

Ground can be stbdivided into distinctive patterns of landscape. Each
 

pattern is made up of several components, which are generally interrelated,
 

and recur together to give a pattern its characteristic form. These patterns
 

can be picked out readily from aerial photographs of the appropriate scale.
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Units of landscape which have a reasonably high degree of homogeneity
 

for most practical purposes and can be readily identified in aerial photo

graphy at scales between 1:10,000 and 1:80,000 are termed land facets.
 

They are significant units of landscape in terms of engineering and agricul

tural land use. Land facets are themselves comprised of smaller units called 

land elements. These are generally small components within the landscape and
 

a number of related elements are linked to form a land facet. Restricted
 

outcrops of lateritic ironstone, which may form a useful source of building
 

material, and small, incised watercourses are two examples of land elements.
 

Generally, land elements are too small to be idenfitied easily in aerial
 

photography at conventional mapping scales. It can be seen, however, that
 

they may have considerable significance in engineering terms.
 

Land facets recur together to form larger units called land systems.
 

These form distinctive patterns, and are usually identified,in the first
 

instance from air-photo print-laydowns (or photo mosaics) at scales above
 

1:80,000.
 

Thus, the terrain of a region is conceived as a series of recognizable
 

distinct land systems, each of which contains typical land facets which have
 

similar features wherever they occur and which can be readily identified on
 

aerial photographs. Land facets usually include a number of smaller land
 

elements which are Invariably more homogeneous than facets in engineering
 

character. Some of these may be of special significance in road construc

tion, especially where they present a problem or provide a source of building
 

material.
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A number of examples have been selected to illustrate the way in
 

which terrain evaluation can be applied in different environments in Nigeria
 

and Malaysia.
 

In Nigeria, an investigation was made of 30,000 sq.,are miles of the
 

North-East State (formerly Bauchi and Bornu Provinces). It covered an
 

extensive range of soil types derived from a wide variety of parent materials,
 

including Basement Complex granites, Cretaceous sandstones and shales, and
 

Tertiary sandstones, tegether with more recent aeolian, lacustrine and alluvial
 

sediments. Lateritic ironstones associated with a number of separate
 

erosion surfaces were also encountered. Climatically, the area falls within
 

the West Africa savanna zone and is characterized by a brief rainy season
 

in the summer months with a long dry season in the winter. The vegetation
 

has been ascribed to the Sudan and Sub-Sudan vegetation zones.
 

The engineering material datd were obtained from a number of road
 

projects undertaken by the fonier Northern Nigeria Ministry of Works and com

prised measurements of the particle-size distribution of plasticity charac

teristics including Atterberg limits and linear shrinkages, of maximum dry
 

densities at different levels of compaction, and of the soil strength at
 

optimum moisture content expressed in terms of the California Bearing Ratio.
 

In accordance with conventional site-survey practice, samples were mostly
 

obtained at fixed intervals along the centerlines of roads.
 

Initially, print lay-downs (photo-mosaics) were used to identify
 

provisional land-system boundaries. Later, a more detailed interpretation
 

was made using aerial photography at scales between 1:10,000 and 1:40,000.
 

This enabled revisions to be made of the land-system boundaries where these
 

were required. The component land facets of each land system were identified
 



ARNEX 5
 
Page 8 

and described. Supplementary information was obtained from geological
 

sources and agricultural reconnaissance soil maps where these were 

available.
 

Field information obtained during the course of a number of engineering
 

surveys was used to check the results of the photo study.
 

Subsequently, land-system classification of the same area was carried
 

out by the Land Resources Division of the Directorate of Overseas Surveys,
 

an extension of an earlier survey that had been undertaken inAdamawa Province.
 

These results have been used to revise the land classification carried out
 

by the Laboratory and the land-system boundaries now employed are substantially
 

the same.
 

In all, some twenty land systems were defined and mapped. Each of the
 

land systems was described in terms of its main environmental features, such
 

as climate, geology, relief and altitude; a brief account was also given of
 

the geomorpholoqy, soils and vegetation. The individual land facets were
 

described and block diagrams were prepared to illustrate their position
 

within each land system.
 

The first example of a land system from Nigeria is shown diagrammatically
 

in -he block section in Figure 1. This is the Lugge land system located
 

near Bauchi. It forms a distinctive inselberg landscape consisting of rock
 

domes and while backs separated by gently sloping plains and river valleys.
 

The underlying parent rock belongs to the Basement Complex and comprises
 

granite gneisses and migmatites. More basic gneisses occur infrequently.
 

A summary of the environmental features of a land system is essential for
 

classification purposes and an example for the Lugge land system is given in
 

Table 1.
 



ANNEX 5 
Figure 1 

~~~y ,.,dot...mI~~ ~ :i Wa.p" 

'~t.~'a~- . m ,o 

' . ... *, VV 

~ M91m;tig 



ANNEX 5
 
Table 1
 

LU OGE WID 	 SSTEM 

Climate: 	 Semi-erid to hot equatorial tropical (Sudan 
savanna zone transitional to Sub-Sudan and 
Northern Guinea zones), four humid months, 
June-September. Average daily maximum 
temperature above 33.59C. 

Rock: 	 Granite gpeisses and migmatites of the Pre-
Cambrian Basement Complex. 

Landscape: 	 Inselberg landscape with exYoliated granite 
rock domes and whale backs. Less resistant 
migmatites often underlie plains. Lateritic 
ironstone corresponding to the Upper African 
Surface is developed on upper pediment 
slopes. 

Soils: 	 Ferruginous soils developed on gently sloping 
ground with local occurrences of weakly 
developed soils which include a subsidiary 
group of lithosols. Basic peisses give rise to 
occasional areas of vertisolic soils. Coarse. 
bouldery tals forms waste mantle to rock 
domes. Generaly well drained, stony soils 
developed on pediment slopes, with sandy 
alluvium in valleys. Clay soils patchily dis
tributed in small valleys and areas of locally 
impeded drainage. 

Vegetation: 	 Mixed Northern Guinea Savanna woodland 
with transition to Sub-Sudan zoue. 

Altitude: 	 650 m. (approx.). 

Relief: 	 350 m. 
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The Lugge land system comprises six land facets which recur together
 

throughout the area occupied by the land system. One of these, land
 

facet 3, characteristically contains extensive deposits of lateritic
 

ironstone which form a useful source of roadbuilding gravels. During the
 

course of a road survey, samples were obtained from four widely separated
 

sites within the same land facet. Laboratory testing subsequently proved
 

the homogeneity of the lateritic gravel deposits for most road-building
 

purposes. Some of the values obtained from the four sites are shown in
 

Table 2. A similar investigation into the engineering properties of the
 

remaining land facets indicated that these in turn showed considerable
 

homogeneity. Major valleys were often associated generally with coarse
 

sands, while minor valleys were often associ3ted with weak clays.
 

The second example from Nigeria is of the Gombe land system developed
 

over Cretaceous sandstones. In this example, considerably more detail is
 

provided. Tables 3 and 4 give a brief summary of the environmental features
 

of the landscape, including a description of the soils, hydrology and
 

vegetation of each land facet. A diagrammatic block section of the land
 

system is shown in Figure 2. Tables 5,6 and 7 show the types of information
 

that can be collected and stored for future use. These include laboratory
 

test data on representative soils, and engineering material resources. Table 7
 

shows how an assessment can be made of the suitability for road location of
 

each land facet within the land system.
 

The work in West Malaysia covered an area approximately 200x30 miles
 

ia the south of the peninsula. The area is backed by mountains parallel to
 

the coast, which are mostly formed of granite. The lowlands are more commonly
 

formed on sediments, which may be slightly metamorphosed, but the arer also
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SOME VALUES OF LATMC RONSTONE GRAVELS 

OITAIND FROM FOUR WIDELY SEPAIATED SIT. WIM THE 

SAME LA )D FACET- LAND FACET 3 LUOGE LAND SYSTEM 

No. Smplte No. 

Untot 
fri.agl 

% 

(NJS.Aay
e.mpaaov) 

Mb/. is. 

Moilaire 
ces.: 

% 
CIR 
% 

1 191 4 133 9.0 80 
190 7 133 9.0 104 
189 5 134 8.9 70 
186 - 129 9.4 84 
183 - 134 7.7 117 
184 - 130 10.8 66 

2 131 4 134 9.1 82 
129 12 134 10.4 44 
126 7 135 8.4 109 
125 8 134 94 64 
124 5 139 9.3 106 
123 8 136 8.6 64 
110 4 137 10.5 63 

3 102 2 140 8.4 88 
101 8 132 9.8 82 

IA 
IB 

-
6 

136 
132 

8.0 
10.5 

72 
94 

2 - 133 9.7 96 
14 4 135 8.2 78 

4 30 8 133 9.4 116 
29 
27 

8 
6 

137 
135 

8.5
3.8 

94
94 

26 - 134 10.2 82 
25 10 138 7.9 80 
22 7 134 10.9 96 



Climate: 

Rock: 

Landscape: 

Soils: 

Vegetation: 

Altitude: 

Relief: 

Reference: 
Bull. No. 21, 
of Agriculture, 

I. e FSoil. 

Lateritic ironstone surface 
Flat to gently undulating mesa 
surface with uneven micro relief. 
Size may vary from 100 m, to 
5 kul'. 

Hill slope 
Moderate steep slopes usually less 
than 35, locally steepening below 
caprock and occasional mid-
slope rock outcrops. Gentler 
lower slopes, sometimes with un-
even bouldery micro relief. 

3 	 Major valley 
Flat to gently sloping valley 
floors, of large size. 

4 	 Minor valley 
Flat to gently sloping valley
floors, often deeply dissected. 

GoMwZ LAM nTM' 	 Table 3 

Semi-arid equatorial tropical (Sudan mvainna 
zone): three humid months (July-September), 
750-850 mm rainfall. 
Average daily maximum temperature above 
33.51C. 

Upper 	 Cretaceous Gombe Sandstone com
prising flaggy tiltstones, generally fine-grained 
sandstones often heavily ferrugiized especially 
adjacent to lateritic caprock. 

The Gombe Sandstone hills from a buried 
land surface and are overlain by the Palae
ocene Kerri Kerri Formation. Flat-topped 
hills are capped by a thick lateritic ironstone, 
pan of an old erosional surface which dips
beneath Quaternary sediments of the Chad 
Formations. The topography comprises 
moderately steep, rubble-clad stopes separated
by flat-floored valleys. 

Thin, stony soils on hillslopes, with fine 
sandy colluvium and alluvial material forming 
the flat. valley floors. More coarser-grained 
sands have been washed in from the adjacent 
Kerri-Kerri Formation. 

Sudan 	 savanna woodland. 

400-630 m. (apprc,x). 

150 m. 

Klinkenberg, K. et al, Soil Survey Section,
 
1963. Regional Research Station, Ministry
 
Samaru, Zaria, Northern Nigeria.
 

FAcEls oF GoMim LAND SYSTm 	 Table 4 

"OMJid' hy"iro 	 Lend ta 

Flat, hill-crests capped with hard Detarium woodland occurs in 
lateritic ironstone and/or heavily soil pockets.

ferruginised sandstones which
 
underlie caprock. Bare ironstone,
 
ferruginized sandstones which
 
shallow, stony soils. Reasonably
 
well-drained sites, with only local
 
impedance.
 

Thin, boulder soils up to 0.5 in Detarium woodland on upper
 
thick form a conspicuous protec- slopes. Mixed Anogeissus wood
tive sheath to underlying finer- land r.; lower slopes.
 
grained soils. Erosion proceeds
 
rapidly where this armour is re
moved, perhaps by sliding.
 

Fine sindy colluvium and allu- Heavily cleared and cultivated.
 
vium forming valley floors and Else.here, mixed Anogeiisus
 
derived in part from adjacent Savanna woodland occurs.
 
Kerri-Kerri Formation. Juvenile
 
soils developed on recent allu
vium. Rock occasionally exposed

in valley walls and floors. Colu
vium tends to be coarser in areas

adjacent to land facet 2. Inten- As above.
 
aive erosion produces deep dis
section of river channels. 
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EMoMEElUNO PROPERTIES OF HATVIIALS - GoMIE LAND rtTEo 

l" tome Da~im" taIif ug
MR em. (USCS) L* wa5r d " rwPrwutim mpICs 

Me. Hem& Hm MI~nCky (2$COMPM140 AMW plTlponkcClS m(r d(rhiee% 

I. Katerilic 
eonstone 

surface 

2. Hillslope 

(a) 

(b) 

(a) 

Ironstone 
rock 
Residual 
surfac 
gravel 
bouldery 
gravel 

GW 
GW/GC 

L ,qid
i 01 

33 
46 
40 

P-k* 
idArx 

15 
20 
20 

U -
Jfrisut 

% 

8 

12 
a 

MeWrim.m Opiftm-W CBMDOIio 
ry ol~e , ofIs (Amy)

du.ifi t*eer,4 CmOP dM , 
l%01.18 % j 

135.7 10.9 92 
138.5 10.6 82 
126.7 11.5 82 

1%%u% 

100 68 

100 63 
100 91 

dudue IS isrm 

" JI/ l 2S .M 

55 36 26 20 18 17 
54 38 29 26 26 26 
83 72 65 63 62 62 

12 

16 
26 
62 

0G 

IS 
25 
60 

NM 

2.5m 

13 0.5ir 
24 Im 
33 

generally well 
drained but with 
short-lived 
local impedance 

well drained. 
but strace 

Mb sandstone
(ferrusinized) 

scour occasion
ally results in 
erosion 

3. maim 
Valley 

4. Minor 

Valley 

(r.) 

(b) 

(d) 

sand/silt 

fateritic 
gravels 
sand/silt 

SW/SF 

OW 

NP 

23 

44 

NNP 

10 

21 

5 

12 

108.6 11.4 
(RS standard) 

121.7 11.0 
(BS standard) 

135.7 8.5 

114.8 9.8 

29.5 

11 

100 

22 

100 84 57 

100 99 99 

99 99 

24 14 11 

100 98 

9 

96 

9 

91 

98 

93 

1 

83 

98 

98 

8 

69 

97 

96 

7 

25 

35 

56 

5 

9 

Well drained 
permeable sur
face soils 

Well drained 

Crui 



EomrEumo nEsontcts: GOmee LAND Sysres 

N c. .RNd 

maj *eirmwe Tje.Atr 

i. Lateritic Iron- Very feeble. Suitable but 
stone surface Supply uti- uneconomic 

Important doe 
to restricted 
situation Surface gravels are 

suitable 

2. Ifillslope Limited supply Suitable. but usually 
of medium-hard ill-sorted and with 
flogly. sandstone 
rock and boulder 

clay lines 

gravels suitable 
for crushing and 
screening 

3. Major Valley Perennial supply 
from relatively 

Limited supply 
from alluvium 

Orchard-bush 
suitable for 

Sands are suitable, 
if better-graded. 

shallow surface 
wells in perme-

kindling but 
not for ccn-

materials are selected. 
Laterites are suitable 

able sand struction 

4. Minor Valley Perennial Suitable If better-
supply from graded materials 
smaller wells are selected 

wwts 

B.4ir8. CMIpJ-rs 

suitable after crushing Suitable after 
and screening screening. it no 

better materials are 
available 

Suitable but may Suitable after screening. 
require stabilization if no better materials 
with lime or cement .re available 
Not generally suitable 
unless stabilircd 

Not generally suitable. 
Would require stabi
lization if used. 
Low-lying laterites 
suitable. 

Suitable but would 
require stabilization 

ocn 
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SUZTAIILY FOR ROAD LOCA1ON: GOMIu LAND SYSTEM 

YSa. 
Lead Ar: 

A4PIrAisal Farw 

I Lat..ritic ironstone surface Unsuitable, owing 
facet situation. 

to isolated Flat to gently undulating topo
graphy. Generally well drained 
with abundant supplies of gravel. 

Hill slope Generally unsuitable. Moderate steep slopes, character
istically armoured with bouldery 
talus overlying heavier soils. Hill 
wash, slidin; and erosion are 
possible hazards. 

3 Major valley Suitable Flat to gently undulating topo
graphy. Well drained owing to 
permeable nature of the sandy 
soils. Spring lines developed at 
boundary with clay sols. 

4 Minor valley Suitable Gently undulating topography. 
Gullying owing to erosion from 
hill wash may cous problems. 
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Includes lowlands developed over granite rocks.
 

An initial division of the terrain was made from contoured 1:63,360
 

maps. When air photographs became available, more detailed division was
 

possible, and a more intensive analysis was made.
 

From the first analysis, sites were selected for soil sampling to cover
 

the main variations of rock type and terrain. Small samples for classification
 

tests and larger samples for more detailed analysis were collected from bore

holes, borrow pits and cuttings. A copy was also made of the test results
 

produced over the past ten years by the Malayan Public Works Department.
 

Examples of Malaysian land classification are shown in the block
 

diagram of the Galla and Labu land systems (Figure 3). A characteristic
 

feature of the Malaysian topography in the abrupt change from mountain to
 

lowland as shown in this diagram. Details of the environmental features
 

of the Labu system are given in Tables 8 and 9.
 

The main difference between the two systems to the engineer, apart
 

from the obvious topographical differences, is the depth of the bedrock.
 

For road engineering purposes it can be assumed that solid rock will not be
 

encountered in the Labu system. Weathering continues to a great depth, and
 

low hills and gentle slopes lead to moderate depth of cut. In the Galla
 

system, rock is prescnt in stream channels and is often encountered
 

in road cut. Thus this system is likely to provide good quarry sites,
 

often with negligible overburden. However, on the end of spurs, cuttings
 

often show 15 to 20 metres of soil and weathered granite.
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LAo LI 
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Wthiwe UW1230601 

Block nction showing Labu land system, iMalaY,at Junction with Caill land sysoit. 



Table 8 

LABU LAMD SySTEM 

Climate: Monsoonal. N.E. monsoon November.March,
S.W. monsoon May-September. Mean ,.nualrainfall about 2200 mm. p.a., mean annualtemperature about 278C. 

Geology: Weathered granite of Jurassic or Cretceous 
age. Depth to bedrock may be at Ing15M.
 

Landscape: An undulating landscape of low, regular,straight-sided interfluves, with a dendriticnetwork of thin fairly straight stream coursesand broad fliat-bottomed major valleys. 
Soils: Deep brownish and yellowish silty clays withquartz grains (Rengam and Jerangau Series)Vegetation: Mostly rubber plan:ations, with occasional 

patches of jungle and scrub. 
Altitude: 30-60 m. 
Relief: Up to j0m, but may be up to 50 I inthe
 

vicinity of isolated hills. 



Fo 

LI inierfyuves Slopes very gentle to 
gentle (2-5"), more or less 
straight; sides about 100 ,m long 
meeting in a conwax elongated 
interfluve crest; up to about 
10o m high. Margins with Facet 
L4 may be very gently concave 
or abrupt. 

12 	 Isolated bills Straight, moderate 
to steep slopes (up to 30"), 
u~ually elongated in plan sides 
meeting in narrow ridge crest; 
up to 600 In long and 10-30 m 
high; occur locally at N. end of 
land system. 

LI 	 Minor valley floors Flat, more 
or less straight, narrow, but 
sidih may suddenly varied be-
tween 10 and 100 m; valley 
heads often about 50 m across; 
abrupt margins with facet 12. 
Sinuous stream course a few m 
side. 

L4 	 Major valley floors 
(a) 	Floor. Level, fairly straight, 

150.500 m across; margins 
with facet LI Sinuous in 
plan. 

(b) 	 Footslopes. Level to very 
gently sloping; strai ,t or 
slightly uneven slopes; 150
600 m wide, 400-1.200 m 
long, irregular out-line in 
aho Upper margin with 
Facet LAa may be 
steep bluff up to 2 
or gently merging. 
locally only in N. 
land system at the 

a short 
m high, 

Occurs 
part of 
foot of 

the adjoining granite hills 
4Galla land system).

1C) Small stream. Very narrow 
(few metres wide), and 
sinuous. 

FAclS 	or Luu LWD sYT=. 

mew ndkiitr 

(i) Rengam Series. Up to 15 cm 
of dark greyish-bro"wn friable 
sandy clay loam over brownish-
yellow sandy clay which may be 
2-15 m deep. 
(ii) Jerangau Series. Similar to 
Rengam except that subsoil is 
strong brown to yellowish red 
sandy clay loam. 

As Facet Li, but depth to bed-
rock may be less. 

Perak 	 Series. Grey, mottled 
yellow silty clay loam over blue-
grey silty clay loam over 
alluvium; iron concretions may 
occur. Imperfectly drained; 
streams flow for short periods 
after rain. 

(a) 	As Facet L3 (Perak Series). 
(b) As Facet Li (Rengam 
Series). 
(c) 	 Perennial flow, 

ANNEX 5 
Table q 

Lded ftv 

Almost entirely planted with 
rubber; small patch of jungle 
remains in the south. 

Sundry tree cultivation; rubber 
on less steep slopes. 

Mostly rubber, with occasional 
small patches of grassland. 

(a) Flattest areas under paddy 
fields, better drained parts.mostly 
sundry tree cultivation; small 
areas of rubber and acrubland. 
(b) 	Rubber plantations. 
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The soils in both of these systems are very similar as all are
 

derived from the weathering of granite rocks. In the Labu system the
 

soils have highly plastic fines, with liquid limits ranging frem 55 to
 

over 100. The range is normal for this soil type as a single soil-profile
 

may show great variation. In the upper layers of these soils, plasticity
 

increases with depth, and this leads to the presence of perched water tables
 

after heavy rainfall. Ingeneral, these soils are permeable and free
 

draining and tend to have low in-situ densities. At Kuala Lumpur airport,
 

the weathered granite soil had a relative density of 85 percent B.S. heavy
 

compaction, and in construction, two feet of soil was excavated and recom

pacted to achieve a suitable foundation.
 

In the Galla system, a typical soil profile consists of a red granite
 

soil overlying decomposed granite over fresh granite. The properties of
 

the soils are very similar to those of the Labu system and, in both systems,
 

the soils are influenced by the texture of the parent rock. The results
 

of plasticity and compaction tests on soils derived from fine and coarse
 

grained granite are shown in Table 10.
 



Table i0
 

PLASTicITY AtwD DENSITY CHAACTfISTICS CF 
GIRANITIC SOILS 

LOWLANDS (LABU)
Coarse granitic soil 85 34 51 
 16 109.5 16.0Coarse granitic soil 88 40 48 18 108.5 16.4
Fine granitic soil 64 30 34 16 
 89.5 28.8 
MOUNTAIN (GALLA)

Coarse granitic soil 36
69 33 15 111.5 16.0
 
Decomposed coarse 

granite 39 
 29 10 5 108.2 17.1
Fine granitic soil* 62 35 27 15 
 93.0 22.5
Samples taken outside area shown in Fig. 5. 



AE 5
 

Page 12
 

It can be seen that the soils derived from fine granite have a lower maximum 

dry density and tend to be of lower plasticity than those derived from the
 

coarse granite. The decomposed granite isof much lower plasticity, reflecting
 

the lower degree of weathering.
 

These soils have a high rating as subgrade material, combining good strength
 

with a free draining soil profile. Laboratory tests show that the addition
 

of cement or lime can produce base-quality material, and soil stabilization
 

has been used in airfield construction at Kuala Lumpur and Singapore.
 

Discussion
 

One of the most important aims of these investigations was to prove that,
 

with the assistance of aerial photography, it was possible to extrapolate the
 

information gained from one land facet to another area where the same land
 

facet occurred. Thus, it enabled survey effort to be reduced in those areas
 

where the soils were known to present few problems and little variation, so
 

permitting greater survey activity inthe more difficult situations.
 

In current survey practice, the frequency of sampling seems to bear little
 

relationship to the complexity of terrain; terrain evaluation can therefore
 

do much to improve existing methods of survey.
 

By examining a wide range of soil types, it became apparent that much of the
 

effort put into soil surveys iswasted. Under some roads, the variation in
 

subgrade conditions isso small that the design can remain unchanged in
 

essentials for many miles. 
 Often the sources of borrow materials are restricted.
 

Any information, therefore. which can identify the available engineering material
 

resources 
inadvance of surveying on the ground can produce substantial savings 
in tire and costs. 

Landscape classification is being carried out by a number of organizations 
throughout the world. 
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ROAD NEEDS OF IRRIGATION PROJECTS
 

Assuming that about 2 million hectares of land will be developed in
 

future irrigation projects, we roughly estimate that road requirements
 

will be of this order: 

length, 
0 

cost 
per km $ 

total cost 
$ millions 

service roads within projects 
(low class dirt surfaced feeder 
road) 

19,500 6,000 117 

access roads to dam, dike and 
(gravel surfaced access road) 
spillways 

500 15,000 7.5 

main connecting roads (all 
weather secondary) 

4,000 25v000 100 

total ............. 24,000 $224.5 

These figures are derived from the study of polder projects inMali,
 

and Morocco. Additionally,figures for a large Peruvian project were consulted.
 

In general, we observed for internal project roads a ratio of about .01 km
 

per hectare of irrigated area. The roughest part of the estimate is for the
 

cost of main connecting roads, since this figure cannot be derived using the
 

ratio rule.
 

In all, a total cost of $200 million to $225 million is estimated for
 

the road needs of the projected 2 million hectares of irrigated land inthe
 

Sahel.
 

Example A. (Mali)
 

two poldersserving
 

4,000 hectares of rice
 

entire project area 11,000 hectares
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All weather road network on top of dikes in polder area - 70km. 3.5 m. wide
 

32 kW. to be Imp oved to all-weather or the existing Lai-Banga road making
 

all Kather access to the project area. Access provided to all villages
 

within the poldered area.
 

Total road construction 102km.
 

The accompanying map indicated the polders will be completely surrounded
 

by a road system .0175 km/hectare for dike area, however no dikes go across
 

the polder area for this small an area so large areas may increase the kn/
 

hectare.
 

Access to the area from the villages would need to be provided in Mali and
 

possible upgrading of the existing road between Mopti and Kona.
 

Example B. (Viet Nam)
 

Tieng Irrigation Project 1978; (#1987 a VN) 42,000 ha
 

20 km of new roads for access to dam, dike and spillway and quarry areas
 

6.5 m width; no shoulders
 

30 cm crushed stone for heavy traffic along dam, dike and spillway.
 

+ 200 km of all-weather inspection and access roads in the irrigation service
 

area. 50 km along the diversion and west main canal and 150 km along the
 

large secondary canals.
 

6.5 m
 

20 cm gravel or crushed rock for road along the main canal
 

4.5 m
 

20 cm laterite or crushed rock for road along large secondary canals.
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-.005 km of road/ha for the 200 km of road and 20 km of access to the
 

dam, spillway and dike.
 

Examole C (Morocco)
 

Doukkala II Irrigation Project
 
Kingdom of Morocco Project 14312-MOR 1977 

20,000 Tons/yr 6m asphalt 

6,000- 20,000 4m gravel 

6,000 tons/yr. 4m dirt 

Dirt farm roads at 76km/ha - .016km/ha
 

Ref. L-7 World Bank Debi-Lampsar Irrigation Project
 

Debi perimeter 1,100 ha.
 

Lampsar perimeter 2,220 ha.
 

Roads built inside the perimeter to provide access 0 each plot.
 

Main roads 13.6km 7m with 5m of laterite
 

Tracks 43km 4m-3m of compacted soil and Im of berms.
 

.013 km/ha. of perimeter orads
 

The southern side of Lampsar has a paved highway alcrig its perimeter and
 

secondary all-weather roads mostly on dike crests already serve all populated
 

points within the Delta.
 



Examles 

3, 

A. 

C. 

Irrigated 

Hectares 

42,000 

4,000 

3.320 

TABLE 

ROAD NEE)S fF PROJECTED IRRIGATED AREAS 

M sin Access Roads 

Roads to ima, dixe and spill-
way in km 

Existing 20 
90km - sufficient 

30km Existing * 
3Z km new 

Service Roads 

h p Li MaiWith-i' Ject 
tlVlcleT areas, 

to .lain and Secondary 
canals In km 

200 

70 

57 

Access Roads 

in km/lOOha 

0.52 

1.75 

1.3 

inRoad 
in k 

.2 

1.5 

Estd. Future 
Consequent 
Sahel Road Re
gions 

,M000,0 4,000 500 *19,500 1.0 .2 

at $25,000/b r.Xlil1ion 

at $15.000 

$117 j11lfon 

at $6,000 

Access roads vary
from dirt compacted
roads to 30 cm of 
stone and from 3 m 
to 7 m wide 

OEstimated 

Examples from selected countries and Projected needs of the Sahel. 

M 
0j
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Heaviest Rainfall 

Ceuntry 
Months (in general):
June or Jhly toSept. aa Oct. 

Usual Rad 
ConstructionPeriod Availability --Unskilled Labor Use of IntensiveLabor Technology GovermentCapabilities PrivateContractors 

WAGERATES 

MinimmNon-Agr Agr Shadow Problems 

Cape Verde uly-October Unskilled labor Labor Intensive Lack spare No contractors 
available saint. parts for In country 

Use labor In- equip. 

tensive Maint. 
and meergency 
rehab. 

Chad &une-txtober n e8 *f Unskilled Lialted bodget 
21.00 I8.. labor 301 Idea equip. 
CIA CIA min. wage tow moral 

Skilled tow training 

Gabia (See Senegal ) 
labor 151 
r.in.rage 

Kell Rainy iso"lLc4-Sanas 
June-Sept. 

peqLack spo-0 salUsually enew Inadeq. mint. budgets 
parts forequip. const. 

may" expand
Maybe espnd 

Under cltfcllod equip.
staff 

inappropriate eant. 
to maint. role pol iciet 

Mauritania Jone-Sept. VerY high Illiteracy -equip. uti- 69 *g9 

rate a" 
persemnel. 

saint. 
Trained 

1lition Is 
very low 

37.00 
CFA 

3S.00 
CFA 

personnel leave. 

-does not measure 
truck matIbts 

-org. a mgmt. weak 

-poor qquip. 
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SOE SALIIPT FACTORS-- 1978 Page 2 
Heaviest Rainfall 

Country 

Iaths (Ih general):June or July to 
Sept. or Oct. 

Usual Road
Construction 
Period 

Availability of 
Unskilled Labor 

'Jso of Intensive 
Labor Technology 

Goverment 
Capabilities 

Private 
Contractors 

Ninimur 
Non-Agr Agr Shadow Problems 

Rier hoe-Sept. 2 years for -Centralizied 
Fads N'Gourwa 
Nlamey primary supply too 

concentrated Lack of and poor cond. of equi. 
-Insufficent2ndwrkshops Lack of data on traf. & Rd. co 

Lack funds 

Senegal 3-S math 
met season 
(months not given) 

-not enough
aint. 

Personnel * 

PIv. con-
tractors 

do 43Z oc 

50.50 
cA 

43.8S 
CFA 

Lack skill training 

Lack mechanics 
they need 
training 

Saint. 
Lack spare parts 

Upper Volta July-October 2 years for Financial 23.00 27.00 
FaWe O'Gor1m 
flamy prlmary 

limlts CFA CFA 

(priv. con-
tractor) 

Lack qualified 
personnel 

Tools I euip.
shortage 



ANNEX 8 

Page 1 

TRAINING 

1. A Current Case History
 

The difficulty of maintaining a road network isnot limited to the poorer
 

African countries; these problems are common to others as well. 
 For 

example, one of the more prosperous and technically advanced countries 

in Africa, Nigeria, is faced with considerable road maintenance problems. 

Consideration of the maintenance program InNigeria confirms the need
 

for qualified practical assistance for developing an ongoing effective
 

program. 
Over the past four years, this country, with the assistance of
 

a 
European management con-ulting firm, has conducted pilot maintenance
 

programs in two of its States. The plan was to develop effective pro
grams in the two States which would then serve as prototypes for the
 

rest of the country. However, after the considerable expenditure of
 

funds on capital facilities and classroom training, very little has been
 

accomplished interms of an effective highway maintenance program. 
The
 

World Bank plans to allocate part of the proceeds from a highway loan
 

it is presently negotiating to correct this problem. The Bank has
 

proposed that DOT recruit personnel and administer a program to provide 

practical maintenance assistance. 

Ina recent visit to Nigeria, our DOT representative concluded that 

while physical facilities for training and field operations were 

impressive, the quality of practical technical assistance was lacking. 

What is needed are fewer advisors in theory and more at the operating 

level, able to provide in-service training to their counterparts until
 

local counterparts are capable of assuming full responsibility.
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Too often, over-sophisticated approaches have been introduced in developing
 

countries where sound basic practical approaches would be preferable. This
 

applies to road maintenance and construction as well as to other phases of
 

technology, administration and development.
 

2. The Regional Center for Training in Highway Maintenance 

(CERFER), Lome, Togo 

Training courses for highway foremen, mechanics, equipment operators and 

road laboratory assistants are given by the Regional Center for Training 

in Highway Maintenance (CERFER) in Lome (Togo). The Center was created 

with the technical and financial assistanc3 of USAID, FAC and EDF 1/ and
 

operated by Togo on behalf of the five countries belonging to the Conseil
 

de 1'Entente: Benin, Ivory Coast, Niger, Togo and Upper Volta. The
 

Center's facilities and services are also open to other African countries
 

and, since 1964, hundreds of West Africans have attended the nine-month
 

training sessions of CERFER, most of them as Government employees.
 

In conversations with USAID and World Bank staff members we determined
 

the following regarding CERFER's past record and current situation:
 

1) The Center receives no USAID or international donor assistance
 

now; it is currently on its own;
 

2) Its record of performance was very good up to the early 1970s;
 

then USAID assistance ended;
 

3) Because of financial constraints, the Center has reduced its 

English programs, though francophone instruction has remained 

unchanged; 

1/ FAC (Fonds d'Aid et de Cooperation, France)
 
EDF (European Development Fond)
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4) Technicians presently graduating from CERFER are not well
 

recognized even by their own Governments due to the
 

Center's current poor reputation;
 

5) Poor training of local administrators and instructors seems
 

to be the main reason for the Center's present deteriorated
 

situation;
 

6) With new equipment and technical assistance the Center could
 

regain its previous good record of performance.
 

Conclusions:
 

1. It appears that technical assistance was prematurely withdrawn; that
 

indigenous personnel had not been trained to competently replace their
 

instructor/counterparts; the outcome supports that conclusion.
 

2. If CERFER were upgraded with financial and technical assistance from
 

USAID and/or other donors, the Sahel countries might utilize its
 

facilities to meet their training requirements for public works
 

personnel up through the rank of foreman, or at least benefit by
 

drawing on their organizations, curricula, shop tools lists, inventory
 

techniques, repair manuals already in French, etc, - rather then
 

"re-invent the wheel". Also, Frederick R.Harris consultants are
 

preparing instructional materials for AID in Francophone Haiti. See
 

them for cross-feed.
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We note that a 1968 IDA loan to Chad for the Highway Maintenance and
 

Engineering Project, #TO-645a, called for the training of Chadlan
 

equipment operators and mechanics at the Lome training center, so
 

this facility may have been used by a number of Sahel countries for
 

training their personnel In the past.
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ANNEX 9 GEOGRAPHY OF THE SAHEL 

A. Location and Size
 

The Sahel countries lie between Lat. 8M!. and Lat. 28N, a central
 

band of Africa approximately 1,725 km wide stretching from the Atlantic
 

Ocean to the western frontier of the Sudan, a distance of 4242 km.
 

The Cape Verde Islands, with a total land 
area of 4033 sq. kin, lie in
 

this band, approximately 402 km off the coast.
 

To comprehend the spatial characteristics of the Sahel and the consequent
 

magnitude of its transportation problems, one should be mindful that the
 

total Sahelian area amounts to nearly 3/4 the area of the continental
 

United States. Table A-l indicates the respective sizes of the Sahelian
 

states.
 



Table A-1
 

AREAS OF
 
THE SAIIEL AND THE UNITED STATES
 

COUNTRY 
 AREA (Sq. Km.)
 

Sahel Countries
 

Cape Verde 
 4,033
 

Chad 
 1,284,000
 

The Gambia 
 11,295
 

Mall 
 1,240,000
 

Mauritania 
 1,030,000
 

Niger 
 1,267,000
 

Senegal 
 196,192
 

Upper Volta 
 274,200
 

TOTAL Sahel ------- 5,306,720
 

Continental U.S.---------------
 7,687,200
 
P 

0 
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B. Climatic Zones and Their Prtncipal Characteristics
 

The climate ischaracterized by a rainy season (summer) from July to
 

October and a dry season (winter) from November to June. In summer, 

rain-bearing southwesterly winds blow from the South Atlantic. and In 

winter these are replaced by dry northerly or north-easterly winds blowing 

from the Sahara. There isa very close correlation between latitude and 

total rainfall, latitude and the length of the rainy season, and iatitude 

and the variability of rainfall. The pattern becomes less favorable as 

one goes northward from the coast. four principal climatic zones are 

represented in the area. They are, from north to south: 

a) the Sahara Zone, with less than 10 inches of rainfall; 

b) the Sahel Zone, 10 - 20 tnches; 

c) the Sudan Zone, 20 - 40 inches; and 

d) the Guinea Zone, with over 40 inches. 

Table B-i and Figure B-1 show the zonal composition of the respective
 

countries, while Table B-2 indicates the principal characteristics of
 

the respective climatic zones.
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Table B-1 

OMPrOSITtOrI.- OF SAIIEL COUNTRIES 

CLIMATIC ZONE
 
... 

SAHMR SA IML SUDAN 

-- () () ()0 100 0 

S1 10 .s 


0 0 20 


44 27 20 


71 1s 4 


60 30 10 


0 21 61 


0 8 77 


S1 21 23 


_ 

GUINEA 

()
0 

4
 

80
 

9
 

0
 

0
 

18
 

1s
 

5
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CLIMATIC ZONE 
nnl 

Precipitation 

SAHARA 

SAHEL 

Less Than 

, 10 

10ses. 

SUDAN 20 - 40 

GUINEA 40 - 60 

Table B-2 

PRINCIPAL amcn.Risncs OF smaum cLDMTiC ums 

Rainfall Average Iily Natual MeiJor Envircnmetal Aricltural Signiicace Other
 
Nbfths . Veettion AWicas to Ecraaa, 
 &A P n cntsF I5dlaptcncl A Poai igifitsctntal 

(inches)_ nDe velopment 

WMin outputs: livestock 4 inhabited primarily byJuly Desert.Scattered eceivesoases with palms of only trace oases products. nomds.rain during rainy Little agricultusl sigld
and drought - - season. Vcry inho. ficacehruush 40 and very poor110 resistant shrubs pitable awvirunment ptential.
 

Aust1Auutvariations. a grasses. Extrem temperatu o .
"
 

thin outputs: livestock, sub Represits a bass forDrought-geistent Droughts. etra sistence agricultur., low- madic pasterallststhrugh temperature varl-so 100 shrubs, scattered atln yield cereals. Pastoral during rainy season.. "erations are most Important
acai trees, mid ecomic activity. 

Sqptemr smll areas of 

Cn sulp ot relatively inten- Suports thealk ofCycles of drught. sive systan of agriculture. the population.June Open grasulsnd Good pasture land. illet,and scattered Sous.-. Ce
thruugh 7S 36 trees. grouehut. Substantial pos. 

bilitoes for further diersi-|fication into other crops such 

Apll Diseases: river- Msjor pert of area is farm-Tropical-Sub- blindnss, trypemlso- lend. Cotton, ateddity about 801rice. peanuts, ,.iFiiig rainy season. 
I%0 0 
07S Tropical Orasses alass, malaria, etc, sorgtm, millet, etc. Sub- ni l ched major 

t 
95 am Nodlds. especialty in Uppr stantial possibilities for river-blindness eradi-

Volta and Mali. further diversification into cation progrm inOctober Tropical F___t cover, other crops. . Upper Volta. 

M 

to 
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Figure B-2, a vegetation map, provides a graphic view of the types of
 

Sahel vegetation. For road construction purposes there is no wood available
 

except in the Sudan and Guinea zones.
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C. TOgraphy and Soils 

1. General 

With the exception of the Cape Verde Islands, the topography of the Sahel 

countries is generally flat and soil variation is considerable in the 

south but slight in the north. 

2. Ca*e Verde 

Except for the low-lying islands of Sal, Boavista and Maio, the Cape Verde 

Islands are mountainous, craggy and deeply furrowed by erosion and volcanic 

activity. The highest point is 2,614 meters high. 

3. Chad
 

In Chad, the primary landscape consists of sub-arid plains and plateaus. 

A broad western and central bowl rises to uplands and minor mountains in 

the south and east, while the Tibeste Mountain Range of extinct volcanos 

in the north - a major landmark of the Sahara Desert - reaches elevations 

above 2,700 meters. The only large permanent lake, Lake Chad, receives 

a heavy flow fran the wet southern border area via the Chari-Lagone river 

system. The associated flccd plains and swamps of this river systen are 

economically important. Soils in the southern half of the country vary 

considerably, but broad areas of the old Chadian Basin are primarily 

alluvial layers deposited by ancient lakes and rivers associated with them. 

The alluvial soils and sand left behind when the former lakes and swamps 

disappeared are potentially good farmland, providing cotton, peanuts, and 

several cereals. In the central basin the older soils were originally 

deposited by water, but they have been shifted about by the desert wind 

and mixed with sands blown in from the northeastern plateaus. Although the 
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mixee soil is potentially productive, little %ater is available. At the 

edge of Lake Chad sandy but productive soils are found among the old sand 

dunes, which are held in place by vegetation anO are no longer subject to 

erosion and ovent by the desert winds. These ancient dunes extend for 

miles into the lake. Other areas along the lake shore are shallow lagoons 

during the wet season, with dense, waterlogged clay soils. Eastward, away 

from the lake there are sane swampy areas of clays and dark alluvial soils, 

but rost of the central area of Chad is sandy and relatively unproductive. 

On the plateaus of eastern and southeastern Chad much of the soil is thin. 

The north is mostly desert, concaining little or no useful soil. 



INNEX 9-11
 

4. The Gambia
 

The Gambia is essentially the flat valley of the navigable Gambia River,
 

one of Africa's best waterways. 
 Mangrove extends 160km. upstream, the
 

limit of the tide in the rainy season, although in the dry season the
 

tide penetrates upstream another 60km. 
Some mangrove on the landward
 

sides has been removed for swamp rice cultivation. Behind it are
 

seasonally flooded marshes with fresh water grasses, and then on the
 
.upper slopes of tertiary sandstone there is woodland with fallow bush and
 

areas cultivated mainly with groundnut and millet, the important cash and
 

food crops. Ocean vessels up to 19 feet indraft can always reach Kun

taur, 242 km. upstream, and those of lesser draft, Georgetown, 283 km. up

stream River vessels reqularly call at Fatoto, 464 km. upstream, the last
 

of 33 wharf towns served by schooners or river boats. 
 The Gambia River
 

is underutilized as a navigable waterway, however, because it is largely
 

cut off from its natural hinterland by the nearby boundary with Senegal.
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5. Mali 

Nearly one-half of Mali is occuoied by desert. The ancient Basement Complex
 

rocks of Africa have been uplifted to form the Adrar des Iforas mountains 

of the north-east, whose dry valleys are evidence of formerly wetter conditions. 

Otherwise the Precambrian rocks are often covered by primary sandstones with 

told erosion escarpments. Where the Niger River crosses a sandstone outcrop 

below Bamako, rapids obstruct river navigation, giving an upper navigable 

reach above Bamako, and another one below it from Koulikoro to Ansongo,
 

near the border with the Niger Republic. Loose sands cover most of the rest
 

of the country, and are very atensive on the long border with Mauritania
 

and Algeria- The Niger River, a vital waterway and source of fish, flows
 

across the heart of the country. As the seasonal flows retreat, they leave
 

pasture for livestock and damp areas for cultivation. The Inland Niger
 

Delta, located in the central part of the country, is the remnant of an
 

inland lake in which the upper Niger once terminated. The eastern part of 

the delta is criss-crossed by "live" flood-water branches of the river,
 

while the channels of the slightly higher western part of the delta are
 

never occupied naturally by flood water and so are "dead". However, the
 

latter channels are now used in part for irrigation water retained by the
 

Sansanding Dam, which has raised the Niger by an average of 4.3 meters.
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6. Mlauritania
 

Geologically, Mauritania is part of the vast western Saharan shield of
 

crystalline rocks, but these are overlain in parts with sedimentary
 

rocks. 
 40% of the country has a superficial cover of unconsolidated sand,
 

which varies in color and composition. Fixed dunes are composed of coarse,
 

fawn-colored sand, while mobile dunes 
are composed of fine, dustlike, red

dish-colored sands that can be carried by the winds. 
Heavier blue, gray,
 

and black sands form a crusty surface over soft, loose sand in the plateaus,
 

Relief has a general northeast/southwest trend, and a series of westward

facing scarps separate monotonous plateaux. which only inwestern Adrar
 

rise above 500 meters. Some of these plateaux have been eroded, so that
 

only isolated peaks remain. 
These are often minerally enriched, the most
 

famous being the "iron mountains" of the Kedia d' Idjil, where 8 - 10
 

millior tons of high-grade iron ore are now mined annually. Copper is mined
 

at Guelb-el-Moghrein, near Akjoujt. Battering surf 
and shifting sand banks
 

mark the entire length of the shoreline that sweeps in a great smooth arc
 

from Cape Blanc to the mouth of the Senegal River. The Cape Blanc penin

sula is 48 km. long and 13 km. wide; it forms one of the largest natural
 

harbors on 
the West Coast of Africa, Levrier Bay, which measures 43.5 km.
 

long by 32 km. wide at its broadest point.
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Most of Mauritania has typical desert soil with little or no vegetation.
 

Sands begin to give way to clay as one approaches the Senegal River valley
 

in the southeast. The valley, a narrow belt on the north bank of the river,
 

is rich in alluvial and clayey soil and is Mauritania's most fertile
 

region.
 

7. Niger
 

.Two thirds of Niger is desert, with most of the northeastern part of the
 

country being uninhabitable. The country is
a plateau, with altitudes
 

ranging from 200 to 500 meters, except for the partly volcanic Air Massif
 

and the Plateau du Djado in the north. 
 Niger's water resources are scarce
 

and poorly developed. The Niger River traverses the extreme western part
 

of the country for only 500 km. The Komadougou Yobe, which flows into
 

Lake Chad in the 
east is the only other river within Niger's boundaries.
 

A number of depressions also provide water for limited periods after the
 

rainy season. In the north-central part of the country many dry water

courses remain from earlier wetter conditions.
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8. Senegal
 

Most of Senegal's land area is a flat plain, a western s$pent of the broad
 

savanna that-extends across the continent at the southern edge of the Sahara.
 

The country is mostly an ancient - sedentary.'basin. Most ridges or other 

highly visible physiographic features have long since been smoothed by erosion 

into a gently unzulating plain and ancient valleys or depressions 

have been filled with alluvium and windblown sand. Volcanic action created 

the Cap Vert peninsula and the nearby islets. Metamorphic and igneous rock 

formations appear only in the southeast.ern part of the co.untry. Except for 

several hills near Thies, a few miles inland from the Cap Vert peninsula, thp 

southeast is the only area with elevations of more than 90 meters above sea 

level; even there, only a few ridges exceed 350 meters. Because gradients 

are so shallow, all the largest rivers - the Senegal, Sine, Saloum, and 

Casamance - are sluggish, marsh-lined streams emptying into ill-defined 

estuaries along the Atlantic Osan. The various types of soils in the country 

are distributed in zones extending approximately east and west, correlating 

loosely with the level of rainfall and the density of the vegetation from 

which the necessary components of soil are derived. Most soils are acidic, 

especially in the south. The red-brown soils extending across the northern

most area of the country have a fatrly good organic content but are likely to
 

become very hard during the dry season. The soil of the Senegal River valley
 

the northern border area Is benefited by annual deposits of alluvium borne
 

by the annual flood. The Savanna types of soil lyinq in a broad belt
 

across central and southern Senegal vary considerably, but all of them are
 

I 
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thin soils, low in organic content. North of tile Gambia the soil is 

sandy and permeable, except for accumulations of clay in swamps and flood

plains. The coastal belt dunes and swampy areas north of The Gambia extend 

inland as much as 25km. Some dunes are as much as 30 meters high and are
 

Interspersed with depressions of clay soil. 
 No streams reach the sea in
 

the coastal belt, but during the short rainy season temporary watercourses
 

empty into these depressions to form a series of freshwater swamps or lakes.
 

During the dry season these damp, fertile bottomlands are green oases of
 

luxuriant growth, surrounded by subdesert conditions. Along the tidal
 

reaches of all the estuaries salt water invades the land during the dry
 

season and, unless controlled by dikes, creates sterile salt flats unsuitable
 

for cultivation. In the southern part of the country, the soil is strongly
 

acid and heavily leached, contains much free iron, and tends to laterize.
 

Impermeable and very weak laterites are common in southeastern Senegal, where 

heavy rains penetrate subsurface soil layers,leaching out all kinds of nutrients
 

and organic compounds and carrying them to levels below the reach of root
 

systems. As a result, the soil lacks plant nutrients and contains a high
 

proportion of iron, aluminum oxides, and hydroxides. Such lateritic sofl
 

becomes acidic, tends to harden, and is difficult to work. At its worst it
 

can form a barren, hard crust several feet deep.
 

9. Upper Volta
 

In Upper Volta the land is generally flat. Towards the southwestern border 

with Mali there are primary sandstones, terminating eastward in the Banfora 

escarpment. As in Mali, where there are also great expanses of these rocks, 

their residual soils are poor and water percolates deeply within them. 
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Although most of the rest of Upper Volta is underlain by granite, gneisses
 

and schists, there is much loose sand or bare laterite; consequently, there
 

are extensive infertile areas. 
 The poor soil has been subjected to erosion
 

by heavy downpours in the rainy season 
(from July to October), aggravated,
 

in populated areas, by destruction of the natural vegetation. The most
 

fertile areas of Upper Volta are in the southwest and along the rivers; semi

desert conditions prevail in the northeast. A shortage of water limits
 

agriculture over much of the country, and rivers and wells often run dry
 

several months before the annual rains begin. 
The southwest is drained
 

by branches of the Komeo River; the central part by three branches of thp
 

Volta (Volta Noire, Volta Rouge, and V.Ita Blanche); and the northeast by
 

branches of the Niger. 
These rivers reach the sea to the south, but none
 

navigable to the sea. 
 By the rivers, the simulium fly, whose bite leads
 

to blindness, is common. 
In the Gourma swampy area 
to the east the tsetse
 

fly transmits sleeping sickness.
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D. Population Distribution
 

In 1975 the eight Sahel countries contained over 27 million people. Of these,
 

3.24 million'(or 12.5%) were nomads and a similar number lived in towns;
 

the remaining 23.80 million were sedentary agriculturist. At current
 

growth rates, the population will approach 51.5 million inhabitants by the
 

year 2000. (See Tables D-1, D-2, D-3).
 

The nomadic sector of the population constantly moves with the climate. Such
 

migration is particularly prevalent among young men in the 15 to 34 age group;
 

in the farming areas of the southern savannah, the proportion of males
 

15 to 34 years of age migrating during the dry season is in the range of
 

20 -50%. Not all migration is to destinations outside the savannah; some
 

is within the savannah to towns --even small towns--as demonstrated by the
 

increase of population of Mopti in Mali by about 20% every dry season.
 

Some long-term movements are less obvious; as modern roads penetrate the
 

Sahel, there are shifts of people and whole villages to their vicinity.
 

Those who make such a move tend increasingly to become part of the modern
 

economy, while those who remain in relatively inaccessible villages live
 

in much the same way as their parents did. There is also a net migrational
 

movement from the north to the south in the savannah countries. The exis

tence of large-scale migration accompanied by flows of wealth in the opposite
 

direction, and the recognition by the community of migration as a possible
 

alternative way of life provides a counter to the effects of drought.
 



OXU RM 

Cape Verde 

Chad 


The Gambia 

Mai 


Muritania 

Niger 

Senegal 

Upper Volta 

7UTALS 

1975 
POPULATION 

(000's) 

294 

4,035 

519 

5,677 


1,322 


4,562 


5,000 


5,.900 


Z7,309 

Table D-1
 

SAIIEL POPULATION PROFILE
 

(1975)
 

ANNUAL
 
GRO'n SEDENAY* 

RATE 

1.9 100 

2.1 60 


2.2 I 90 

2.3 70 

2.7 20 

2.6 60 

2.7 88 


1.8 75 

2.3 69.5 

SEDENTARY* INODIC* 

0 0 

21 19 

10 0 

20 10 

10 70 

20 20 

10 2 

22 3 

17.8 12.5 

Rough Estimates 
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Table D-2 

CURRENT AND PROJECTED 
POPULATION IN THE SAHEL 

Country, 

197E 
Mid-Year 
Population 

(000's) 

Rate 
of 

Growth 

UN-Median 
Projection 
for 2000 

Crude 
Birth 
Rate 

Crude 
Death 
Rate 

Life 
Expectanc 

at 
Birth 

Chad 4035 2.1 6900 44 -24 39 

Niger 4562 2.6 3600 52 26 39 

Upper
Volta 5300 1.8 11000 48 26 38 

Mali 3677 2.3 11000 30 2C 36 
Senegal 5000 2.7 3300 48 21 40 
Mauritania 1322 2.7 2400 45 25 39 
Gambia 519 2.2 900 43 21 40 
Cape VerdE 294 1.9 400 2 9 50 

Total 27,309 2.3 51,500 .... 
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Table D-3 
SAHEL COUNTRE 

MAJOR URBAN/MARKET CENTERS 

Country 
Cities and Town!. 

Estimated 
Current Population (000's) 

Geographic 
Location 

Annual 
Growth Rate% 

Cape Verde 
Praia 

2 
40 Sao Tiago Is. 

1._ 

Mindelo 28.7 Sao Vincente Is. 

Chad 4035 District 2.1 
N'Djamena 
Sarh 

179 
43.7 

Chari Baguirmi 
Moyen Chari 

Moundou 39.6 Logone West 
Abect-e 28.1 Ouaddai 
Kelo 16.8 Logone West 
Bongor 
Doba 

14.3 
13.3 

Mayo Kebbi 
Logone East 

Pala 13.2 Mayo Kebbi 

The Gambia 519 District 2.2 
BanjuF 
Georgetown 
Farafinni 

9.I 
MacCarthy Is. 
Lower River 

5.0 

Basse Santa Su Upper River 
Kour 
Yundum 

MacCarthy Is. 
Western 

Mali 5677 Geographic Area 2.3 
Bamako 
Segou 
Kayes 
Mopti 
Sikasso 

M 
31 
29 
-

SW (Central) Region
SW (Central) 
W Region 
S (Central) Region 
SW Region 

San S Region 
Tombouctou - Central Region 

Mauritania 1322 District 2.7 
Nouakchott Tearza 
F'Derick 25 Tiris-Zemmour 
Nouadhibou 23 Bale Du Levrier 
Zouerate 20.8 Tiris-Zemmour 
Kaedi 20 Gorgol 
Atar 19 Adcar 
Rosso 18.5 Trarza 

Niger 
Niamney 
Maradl 
Zinder 

4562 

42 
40 

Re ion 
SW egion 
S Region 
SE Region... 

2.6 

Tahoua 30 NW (Central) Region 
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Table D-3 (cont'd) 

Country Estimated Geographic Annual Growth 
Cities & Town!. Currernt Population (000's Location.. 

Senegal 5000 District 2.7 

Daki:r 
Kaolack 
Thies 

436 
96 
91 

Cap Vert 
Sime-Sal oumThies 

Saint-Louis 81 Fheuve 
Ziguinchor 46 CFsamance 

Upper Volta 5900 District 1.8 

OuagadoLgo,Bobo-Dioulasso 168.6
121.5 Centre 

Hauts-Bassins 
Koudougou 
Ouahigouya 
Kaya 
Banfora 

35.8 
25.1 
18.4 
12.2 

Volta Noire 
Volta Noire 
Centre 
Hautes-Bassins 
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Movement to the south toward the Guinea coast is an annual event among
 

many sedentary farmers and possible fallback in times of emergency for the
 

Sahelian nomads. Migration from the north to the south occurs in every
 

Sahel country, in a general pattern: nomads and semi-sedentary farmers move
 

south for about four months durinq the dry season; the time of migration
 

from the north to thesouth takes approximately one month each way. The
 

remainder of the year these people live in their settlements to the north.
 

Such migratory movements do not occur beyond a certain latitude (e.a.,
 

in Upper Volta they do not happen beyond the Yako area).
 

Cattle raising has been the main economic activity of nomads in the south.
 

These migratory movements have a positive effect on the area's economic
 

activity by enlarging the existing market of foodstuffs and basic goods.
 

Overall, though, such southward movements imply increased demand for basic
 

ingredients of livestock-raising which are scarce in this area. Consequently,
 

the government does not favor such migratory movements. International migra

tion was also on a large scale: from Mauritania to Mali and Senegal; from
 

Mali to Senegal, Ivory Coast, Upper Volta, Dahomey, Togo, Nigeria and
 

Ghana, in spite of its restrictive immigration policy; form Upper Volta to
 

the Ivory Coast, Ghana (where Mossi, who are found on both sides of the
 

border, can easibly enter), Dahomey and Togo; from Niger to Nigeria and Sudan.
 

From northern Mali and Niger pre-existing small-scale movements into Algeria
 

grew in volume (as they presumably also did from northern Chad into Libya),
 

encouraged by the good seasons that North Africa has been enjoying as well
 

as by employment in the oil and other industries. Some of this northerly
 

movement went further north to the Common Market, thus supplementing a small
 

direct migration from francophone West Africa which had been increasing in
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magnitude during the 1960s.
 

Nomadic movements also appear to be focusing on the towns more than in
 

the past, partly because many are no longer moving with animals and partly
 

because the drought-stricken countryside has few jobs to offer. 
This may,
 

however, be an indication of future trends, for nomads, like food gatherers
 

and hunters in other parts of the world, are often happier, if forced to
 

take the leap from their kind of life to urban employment rather than to
 

-farming which is
a far more specialized way of life with a 
mystique all of
 

its own. In 
some places the refugee camps tended to operate as sectors
 

of the town and as bases for both urban relief and urban employment (the
 

camp at Nouakchott, the capital of Mauritania, was developing this way
 
by mid-1973). 
 In the Sahelian countries, the towns increased considerably
 

in population, most of the refugees apparently being able to claim accom

modation with relatives (thus demonstrating the importance even to nomads
 

of having family members as permanent migrants to the towns forming
 

beachheads there). 
 Among the larger towns most affected were Nouakchott,
 

Bamako, Mopti, Gao, Ouagadougou, Niamey, Zinder and N'Djemena, but the
 

impact was also considerable on such smaller Sahelian towns as Akjoujt
 

and Atar in Mauritania, Agadez and Iferouane in Niger and Moussoro and
 

Fada in Chad.
 

An unprecedented number of nomad family groups moved southward from the
 
normal 
area of seasonal cyclic movement into the towns of the savannah or
 

even the better watered areas nearer to the coast. 
A large number of nomads
 
still with animals either failed to move north at all during the 1973 wet
 

season or moved only far enough to reduce the impact of the tsetse fly
 

on their cattle.
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E. Effect of Agro-climatic Conditions on Transport
 

The cumulative effect of climatic and soil conditions on transport
 

in the Sahel-is demonstrated in the citations provided below, and in
 

Table E-1.
 



-------- ------------------------- 

Table E-l 

EFFECTS OF AGRO-CLIMATIC conditions 
ON TRANSPORT REOUIREPIE'ITS

S-------------------------------------------------------
----------- a-----------

DailyTemperature 
Zone ClmtcRange Max.°F Miia. 

*Rainfall 
Annual Period 

Veeato 
Erosion 

Aqricultural Output 

Comu'odlity (N4T) 
Lot Size 

Major 

Roads 

Effect On: 

Vehicles 

S A NA R A 
110 40 

Less than 

f54mm July-
August 

General absence. 

desert, scattered 
oases with p-lms &drought--resistent
shrubs and grasses 

Landslides in 

mountainous 

areas, winderosion-
drifting sand 

hater shortage for 

compactio sand on 
roads, loose sand-

erheating and 

excessive engine 
ear from heat 

and moving sa d 5hortaqe for 
sand dunes zonstrUction 

S A H E L 

100 50 254=. to 
S08M 

June-
Oct 

Drought-resistent 
grasses, shrubs, 

scattered acala 
tres.ansdwoos 
areas of woods 

Some wind 
erosion 

Millet. cotton. 
5orqhium, 

cattle. sheep
goats 

(water shortage for 
compaction) some 

sand drifting onroads; loose sand-unstablewater ero-sion-deteriow-rtes 

Oerheading A 
excessive engine 

wear from heat. ear & tear onres asuspension 

road; wood shortage 
for const. poor dral -

S UD A N 

86 75 508m to 
1,016Me 

June-

Oct 
Open grassland and 
scattered trees 

Millett. sbr-
ghum. ground-
nut. rice. 
cotton, cattl 
sheep 

age-saturates road. 

rainy season de * Wear and tear 
black clays-unstabi on tires and 
high water table- sn ion 
unstable, wood shor  suspension 
age for const., wat r 
erosion-deteriorate, 
road; poor drainage
saturates road 

6 U I K E A 
95 75 over 

1. 
April-
Oct 

Tropical-subtropical 
grasses and woodland 

illett. Sorg-
m. groundnut 

rice. maize. 
:otton 

(high water table. Overheating & exce. swamps, black clays- sive engine wear 
unstable rainy sea- fro heat, wear & 
son- delay, pour dra n-tear on tires I 
age- saturates road suspension 33 

summary_/ See . There Is a mixture of these soil groups threeTableEtfor Air photo interpretation of tropicalin allsoils climatic zones E-3 -'	 r71 

(See also Figure F_-a61416m a 39:4" o r
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Sahel Soils
 

Table E-2 shows the wide range of soil groups inAfrica, each with its own
 

characteristics; all of these categories are 
present in the Sahel. 
 Within
 

some groups there can be a wide range of engineering properties related to
 
their suitability for road construction. No. 4 Lateritic soil
-
 for instance,
 

can range from poor to excellent for roadway subgrade.
 

Figure E-l indicates the locations of black clay soils, considered the most
 
troublesome group with respect to raod construction. These clays also vary
 

in engineering properties; 
some can be utilized at much less expense than
 

others for road construction. The very troublesome soils must have special
 

engineering treatment to support a roadbed under normal traffic. 
The figure
 
indicates that the lower third of Chad has considerable amounts of these
 

clays in the areas where agricultural activity is concentrated.
 

Figure E-2, a moisture map of Africa, indicates the relative differences
 

expected in drying time for soil to be compacted and the time lag to be
 
expected after the rainy season until equipment would be able to traverse
 

the clay and silt type soils.
 

Table E-3 indicates the geological products of the weathering which takes
 

place in the Sahel.
 



Sol Gos 

I. 	Laterte Cua 
LC 

2. 	 lake Gravl 
LG 

3. 	Laterlte (liar-
dening upon 
exposure) 
LU 

4. Latehile Sol 
US 


On 

S. Red and Brown 
(Clys 
CR 

6. Bieck (lys 
CO 

7. Dei Soils 
SD 

U. Saubr SoIls 
SS 

9. Swanp 
SW 

10. Alluvium 
SA 

1I.	Rock and Thin 
Soils 
SR 

Topopaphy land Form) 

(p rock (relatively flat 
hilltops): Ladges on 
slopes 

Fli hiltops to goling 
pound 

Subdued to roling pound 

intervened by flat val-

leys at high to inter-

mediate slopes 


loUng pound. at high 
to intermediate dopes 

Variable; allforms 
except inbasins 

Gentle lower slopes and 
nat depressions 

Vaiable 

Low. coastal land; water 
tablnear suwface 

tow.flat land; water 
table at susface 

tow., nat land bordering 
irnam 

Rolling to hlily, at 
high slopes 

Table E-2 

Airpisoto Interpretation ot ,opical Soils-Summary (after Liang. 19641 

Drainage Irosim Gray Tone Vrga-lion Remarks 

Little suface Ltle: rockfalh Light 	 Grass or low 
drainage on edges of cap 	 shrubs 

Little surface Little; guilying Light Grass or low $hfubs
 
drainage erosion -tarts
 

an slopes below
 
the pavcl
 
layer 

LUt!e surface Lit Ilerosion Light Variable: General absenceof bad
drainage 
 Plantations. slides; suitable for palf

Swidden agriculture course or cemetery develop
ment; posmbilily of exca

valion pits
 
Variable; less Variable: leU light to medium 
 Variable; Plantations: Termite hills are common
 
surface 
 erosion with 	 Swidden agrculture
drainage with more advanced common- Intenuve
 
more advanced stage ol and agriculture in high

sage Of and dcpcr Later- rainfall area 
deeper laer- ization 
Buaton
 

Considerable Gullying Medium to dar L 
V.riable; intensive

surface drain- erosion; deith ariculture common 
age develop of gullying 
sent ind:.atio of 

depth of sol
 
to rock; slides
 

Little suuta'ce Little erosion )irk 	 istenhve agriculture Quality of day depends
drainage; high on source of material 
water table and mode or deposition 

Dry drainage Wind crolon Light 	 General Jbsence 
chsannels 

Tidal drainage Little erimOon Light patches ida:k in General absence 
channels specal ases) 

Tidal drainage Liell ersuion DaIL 	 hlanroe and other M 
channels 	 'a amp vegetation >< 

Little surface Little erosion Light to medium Recent -little vegetation;
drainage Old -intenuve agriculture 

Variable Variable Light to medium 	 Variable: no agriculture 
developmnent 

32 
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DISTRIBUTION OF BLACK CLAY 3OIL IN AFRICA 

DISTRIBUTION DES SOLS ARSILEUX NOIRS EN AFRIGUE 
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Floure E-2 
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Table E-3 

Waatwfring Products in Relation To Enwlermamnts 

Envisoment pH (mean) Eh Dhhavior of Metallic Ions Mineiaiogy 

Nonleaching, hot 
rainfall 0-12 in 

Alkaline Oxidizing Some loss of alkalies, 
iron present in ferric state 

Partly decomposed parent 
ninerals. Mle,. chlorite 

nontmorillonite, and mixed 
layered clay minerals, 
Hematite, carbonates and 
salts. Organic matter 
absent or sparse. 

FERRUGINOUS-
Moderate leaching 
hot climate 
rainfall 24.72 in. 

6.3 Oxidizing Lou of alkalies and 
alkaline earths. Some loss 
of silica. Concentration of 
alumina, ferric iron and 

Hematite, goethite, and 
kaolinite. Organic 
natter abnt or sparse. 

titania 

FERRISOLS 
Intense leaching 
hot climate 
rainfall over 50 in. 

5.9 Oxidizing Loss of alkalies, alkaline 
earths and silica. Concen. 
tration of alumina, ferric 
oxide and titania. 

Predominantly kaolinite 
with goethite; hematite 
and gibbsite less common. 
Organic matter sparse to 

abundant. 

FERRALUTIC 
Intense leaching 

4.7 Oxidizing 
to 

Loss of alkalies, alkaline 
earths and silica. Concen. 

Gibbsite, goethite with 
kaolinite. Organic 

hot climate 
rainfall over 60 in. 

Reducing tration of alumina. Iron 
may be lost under 

nutt may be abundant. 

aeducing 
Eh and concentrated under 
oxidizing Eh. 
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ANNEX 10: 'THE ECONOMY OF THE SAHEL
 

A. Current and Projected Economic Activity
 

1. Introduction
 

The Sahel countries are recognized as among the ,verypoorest and least
 

developed economies in the world. This is true by measures of development 

such as: 

a. GOP per capita
 

-/b. Social facilities per person
 

c. Energy use per person
 

d Share of labor force outside agriculture
 

e. 	Road mileage per kni2
 

f. High Inflation Rate (See Table A-i)
 
Sahelians are among the world's most dependent people:
 

a. 	On weather for their existance;
 

b. 	On a basic and delicate ecological balance for survival;
 

c. 	On imports of fuel for energy and food for human consumption;
 

d. 	On investment capital imports for economic modernization;
 

e. 	On imported manpower for the performance of many specialized jobs.
 

They are dependent also in the sense that they lack control over major
 

aspects of their economic welfare because of:
 

a. 	Large and uncontrolled frontiers;
 

b. 	Monetary and budgetary constraints in their small revenues
 

and their institutional connections with France;
 

c. 	Inadequate administrative and technical capabilities
 

Specific causes of stagnation, obstacles to economic expansion
 

include:
 

a. 	Poor resource endowment, particularly the poor quality of soils;
 



TABLE A-I 

CONSUMER PRICE INDEX (As of June 1978) 

Country 1971 1972 1973 1974 1975 1976 1977 

Cape Verde 

Chad 

The Gambia 

l/ 
Mali 

Mauritania 

Niger 

Senegal 

Upper Volta 

71.6 

62.6 

33.0 

68.2 

72.3 

64.0 

74.2 

68.0 

33.0 

73.7 

79.4 

67.0 

72.0 

77.7 

72.7 

33.0 

79.4 

88.7 

72.0 

77.4 

86.5 

79.4 

37.1 

89.0 

91.7 

82.0 

84.2 

100.0 

100.0 

51.5 

100.0 

100.0 

100.0 

100.0 

103.4 

171.1 

51.5 

114.4 

123.5 

106.0 

91.6 

112.1 

131.6 

N/A 

132.0 

152.3 

113.0 

121.9 

I/ This is the price index for millet and sorgham for Bamako (FM/KS) 
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b. 	Low levels of education;
 

c. 	Severely limited organizational and economic decision making
 

capacities;
 

d. 	Limited knowledge of the environment; and
 

e. 	Extremely unfavorable physical location; some states are from
 

1,100 to 2,400 km from seaports, with consequently high transport
 

costs because of underdeveloped infrastructure.
 

?. 	 Agriculture 

The overriding casue of economic privation has been bad weather; since 

the late 1960's, the region has been the victim of successive years of
 

abnormally dry weather and some years of severe drought. 
Further, since
 

1972 the Sahel has been caught up in the traumatic changes occurring
 

in the world economy, - notable increases in energy and manufactured
 

goods price levels at rates without parallel in the past. Climatic
 

condition combined with unfavorable price changes have created a
 

situation characterized by marked agricultural stagnation and decline,
 

particularly in Mauritania, Niger, Mali, and Upper Volta. 
 See Table
 

A-l.
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Table A-1a 

Sahel - Countries 

Agricultural Production, Principal Crops, 1966/67 - 1974/75 
(1,000 tons) 

Forecast 
1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73 1973/74 1974/75 

CEREALS: Millet + SorghumChad 674 711 700 651 610 631 590 - -

Mali 738 W3 556 700 715 715 474 530 910 
Mauritania 90 110 50 110 81 80 50 25 -
Niger 
Senegal 
Upper Volta 

1,120 
423 
-

1,350 
655 
860 

948 
450 
925 

1,384 
635 
830 

1,100 
401 
770 

1,230 
583 
772 

1,130 
323 
769 

780 
467 

1,138 

1,134 
650 
900 

Subtotal T73W T.77 36 T,= 7T= TI= T3r 7* 

Corn 
9negal 42 67 35 49 39 39 20 20 30 
Upper Volta - 64 66 69 72 66 2 - -

Subtotal T T II1 rT 

Rice 
-fad 37 32 35 37 39 51 25 30 35 

Mali 
Niger 

-
20 

103 
33 : 

80 
39 

96 
38 

98 
37 

117 
27 

60 
32 

48 
23 

120 
28 

Senegal 125 138 58 156 91 108 37 50 90 
Upper Volta - 28 29 31 36 37 29 -

Subtotal - M - - - -T - - 7273 

CASH CROPS: 
Cotton 

123 102 149 117 95 109 104 115 121 
Mali - 39 50 51 59 74 72 58 67 
Niger
Senegal 

7 
1 

6 
4 

7 
10 

11 
12 

10 
12 

8 
21 

5 
23 

1 
34 

11 
-

Upper Volta - - 32 36 24 28 33 27 29 

Subtotal 131 151 248 227 200 240 237 23L,
 

Groundnuts (unshelled)
 

Chad 125 88 99 115 96 75 75 76 s0
 
Mali 159 119 96 136 158 152 134 120 145
 
Niger 202 209 t77 207 144 171 140 50 84
 
Senegal 857 1,005 830 789 582 988 570 643 989
 
Upper Volta - 73 75 75 78 66 67 63 -


Subtotal 1,343 1,494 1,277 1,322 1,058 1,452 986 952 1,298
 

Total:'Cereals 3,569 4,981 3,971 4,786 4,089 4,456 3,541 3,111 3,887
 
Cash Crops 1,474 1,645 1,525 1,549 1,258 1,692 1,223 1,187 1.526
 

Grand Total: 5,043 6,626 5,496 6,335 5,347 6,148 4,764 4,298 5,413
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The magnitude of national income and agricultural sector losses in several
 

countries due to the 1972 drought is shown in Table A-2 the drought and
 

its disastrous effects continued in 1973-74; Niger was the worst hit;
 

the production of cotton in this country fell 
to almost nothing and other
 

agricultural production declined in all the countries in this area.
 

The dry years between 1970 and 1974 severely !eterred agriculture because
 

little of the agricultural output in the region comes from irrigated culti

vation. 
Most is rain-fed, supplemented by river flood production along the
 
Niger, Senegal and Chari rivers. 
The rainfall deficiencies of 1970 and 1971
 

were bad enough; low rainfall, poorly distributed, led to a decline in the
 

utilization of marginal 
areas on the northern edge of the cultivable Sahel
 

Zone. 
Areas south of the 700 mm. isohyet were generally less affected.
 

But in the severe drought of 1972-73, the rivers and Lake Chad reached their
 

lowest levels since the beginning of the century, and the river flood com

ponent of the Sahel's agricultural output drastically declined.
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jar) e A- z 

REAL OUTPUT IN 1973 AS %OF 1972 Trr 1, 

Mali Mauritania Senegal Upper Volta 

Gross Domestic 
Product -6 +1 -19 -9 

Agricultural Sector 
Output -21 -13 -20 -if 

1/ The net effect on demand for transport probably increased in view of 
foreign food imports 
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3. Hining 

There are a 
wide variety of known mineral deposits in the Sahel
 

region; 
some are being mined; others are of commercial size and grade
 

but are not yet recognized as economically feasible. Table A-3 indicates 
locations of the most important mineral deposits. 
The most likely
 

candidates for additional discoveries are cil and gas in the numerous
 

untested formations and metallic ores in veins which do not outcrop at
 

the surface. 
However, discovery of mineral resources does not
 
necessarily translate into production, especially in the interior of
 

Africa. 
The cost of transporting ores to markets is prohibitive for
 
most minerals located away from major rivers or coastlines. The
 

vast iron ore deposits at Fort Gouraad 
 in Mauritania might ha'e remained 
undeveloped if they were located farther fram the ocean in Mali or Niger. 
A snall deposit of petroleun or gas near the coast can be of great value, 
but in the center of the 3eni arid region only a very large deposit will 

justify laying the
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Table A- 3 

Sahel Mineral Deposits
 
1977
 

Country Mineral Comment
 

Cape Verde 	 Pozzalano 684 Mr produced in 1975. 

Salt 20,941 Mr produced in 1975. 

Chad 	 Uranium and Thorium
 

Geothermal Steam Prospects
 

Mali 	 Geothermal Steam Prospects 

Mangasese
 

Banxite
 

Phosphates
 

Salt
 

Mauritania Iron Ore Major Deposits
 

Salt 
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Table A- 3 (onta) 

Country Mineral Comment 

Niger Uranium and 
Thorium 

Iron Ore Prospects 

Tin 

Salt 

Senegal Oil and Gas Indications of deposits. 

Phosphates 

Upper Volta Manganese 
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requisite pipelines. The exploitation of mineral resources in a region 

has a number of peripheral economic and social impacts which 

expedite and enhance overall national development programs. The 

transportation networks, involving roads and rail lines, and 

communication systems established to support mineral production also can 

be designed to promote development plans. 

4.- Industry
 

Thc countries of the Sahel Region are among the world's least industri

alized countries; except in Senegal and Niger, manufacturing was less than
 

6% of GDP in the late 1960's as compared with an average of 14% in other
 

less developed countries. A more detailed description of each country's
 

industry is contained in Annex 3.
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B. Resultant Transport Flows
 

1. Exports
 

Despite significant increases inmineral sales since 1963
 

exports from the Sahel countries continue to consist largely of
 

agricultural products, the value of exports depending primarily on:
 

a) Weather conditions
 

b) Acreage planted and intensaveness of cultivation
 

c) Changes in world commodity prices
 

2. Imports
 

Although overall import expenditures of the Sahel countries have been
 

rising annually 
 since 1967, the rate of increase varies considerably
 

among countries. In most of these countries, marketed crops generate
 

the greater part of cash income; therefore the level of import expendi

tures closely reflects the value of agricultural exports. Variations in
 

imports also arise from other factors, the most important being the
 

availability of foreign financing on which the major part of capital
 

development depends.
 

France accounts for roughly half of the area's trade in both directions.
 

Nevertheless, the French share of the area's trade is declining with
 

respect to both exports and imports.
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Trade with EEC countries other than France expanded considerably since
 

1967 in both directions. Also, countries outside the franc and EEC areas
 

have slightly increased their share of both imports and exports. Increased
 

marketing of mineral products contributed to the expansion of imports,
 

mainly from the U.S. and the United Kingdom.
 

Table B-1 and indicates the main corodities traded and their transport
 

routes. This issupplemented by specific country trade data in
 

Section 3,below.
 

Annex 13 presents maps showing the principal transport routes serving this 

region. 
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Table B-1 

COUNTRY PRODUCTS FROM / TO TYPE OF TRANSPORT MODE SPECIAL NOTES 

1. Chad a) N'Djamena-llaiduguri/ Road 48% of total Import/Exports 
Port Hourcourt 

b) N'Djamena-Duala Road and Rail Most attractive road route. 
(Cameroon) 

c) Transequatorial Route 
via *Bangui (Central 
African Empire) 
*Pointe-Noire (Congo) 

Road Declining in importance. 
Handles only 12 % of total 
freight. 

2. The Gambia a) Dakar/Zinguichor Trans-Gambia Highway Plays important role in 
bringing the imports from 
Dakar to Casamance River 
area. 

b) Bangul/Daker.,
Bangul/Zinqulchor 

Roads Important for the Buthurst 
Port freight movements. 

3. Mali Mainly groundnuts a) Bamako/Dakar(Senegal) Rail Within Mali is to Bamako 
and cotton and all 
imports 

with primary roads from 
Segou, Goco, Moppi 
70% of total exports/
imports freight 

b) Ramako-Ouagadougou Paved road network. Carries 30% of total trade. 
(Upper Volta) 
Abidjan (Ivory Coast) 

4. Mauritania All imports and a) *Rosso is the main Road All imports and exports. 
exports transport trade center 

between Maurintania's 
network and Dakar or 
Nouakchott ports. 

b) Nouadhibou/F'Derlk Rail All iron ore production 



Table B-i cont'd
 

5. Niger a) Niamey-Gaya/Cottonou Niamey-Gaya-Parakou (Road) 
Parakou-Cotonou (Rail) 

20% of groundnuts exports 

b) Kano / Lagos To Kano (Road) From Kano to 80% of groundnuts. 

Lagos) (Rail) 

c) Niemy/Ouagadougou Niamey (Rail) 
(upper "olta)/Abidjan Ouagadougou Abidjan (Rail) 

6. Senegal a) Dakar/Kidiri Most of Mali'simports and 
exports. Also, all the 

b) Dakar/St. Louis Rail phusphate production of 
Senegal. 

c) Branch to Linguere 

7. Upper Volta All imports and a) Ouagadougou/Abidjan Rail Carries 90% of country's 
exports imports and exports. 

b) Ouagadougou/Abidjan Road Of limited use. 

c) Ouagadougou/**Bobo- Road Important for accommodatinq 
Dioulaso-Banfora the potential agricultural 

production in SW Region. 

8. Cae Verde 

I 
!-J 
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3. Specific Country Data
 

a. Cape Verde
 

The foreign trade of the country isin negative balance
 

In 1975 total imports were valued at $26,120,000 and exports at
 
.' $1,583,000. 
 In 1976 both imports and exports fell to $23,536,000
 

and $1,241,000 respectively. Portugal isthe main trading
 

partner, with Angola second. 
 (See Table B-i)
 

b. 	Chad
 

In recent years, imports of consumer goods have accounted for
 

about half of all 
imports, the remaining half being shared, about
 

equally between petroleum products, raw materials and equipment.
 

Among consumer goods, petroleum, products and sugar are by far
 
the most important. Cotton isthe 
ost important crop and small
 

amunts of gtm arabic are also exported. In 1973, exports still
 

consisted almost entirel, of agricultural products-principally
 

cotton, meat, and livestock. 
 Apart from ginned cotton and a
 

few assembled transitor radios, there were scarecely any manufactured
 

or processed exports. (See Table B-2).
 

C. 	The Ganbia
 

Domestically produced groundnuts long have constituted a
small part
 

of the country's exports, but there is also a 
substantial re-export
 

trade, partly illicit, with surrounding territory of Senegal. 
 The
 

state of trade in the Gambia, therefore, depends partly on the
 
movements of purchasing power in Senegal. 
 The main influence of
 

Gambia's
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Table B-i 

Cape Verde 

FOREIGN TRADE 

IMPORlT " 

AniaJ Lad Laima prdts 
Vegetable product3 .

Beans . 

Fas and oils . . • 
Port fats and lrd . 

Fodstu s and beveruge.
MALk and ream. . 

Whsat.Ifour. . , 
Wie . . . 

TOTAL (id. other) 

1975.9 ' 

53,443 
253,381
53,837 

cam"10,142
68,439 
44,967 

185,541 
39,407 

41,444 
40.2 8 

1,00,8533 

C'os aesdas) 

'97*' - . . . 2975* 
30,232 AnimLS snd animJ produoct..- zo,989

283,902 Fresh, frozen and chied fib 6,61218,437 Crustaceans and moUuscs . 4,298
-'-79-759 - Foodstuffs Lad beveraes . 5,882711j "' 7 Prepared and pre-ved fiah 3,546g8,859 Water for ship.' Itml 1.992161,978 Mineral products .. . . 1:642

20.227 Salt . . . . 1,580 
12.939 
j ,3 9 . -

08.877 TOTAL (i0d. othen) .76,277. 61,Z77 

provisional. 

2gyY 
24,s63 
6.113 
7.614 
7.265 
4.92: 

77 
4.310 
4.370 

-48,034 

IWPORts 

Angola . 
Netherlands 

alCrjKingdom 
U.S.A .. .o,690 

•'TOraz. (mci. othe.",)" . 

2975e 

209,277 
36.947 

634,3028s,442 
s8~s 

.,ISXl 

MAIN TRADMh PARTNERSp~ 
" .' (coutospy 

1976. ....3."."... EXPORT 

221,974 ' Angola"',
46,258 Cental African Empire. 

530.961 "71" GuineaBissauotp
27.371.. Portugal26,34 2 SI " T omd Pr ncipe 
A .(i0n.. 

g.1:"lloT7 ": Tow. (fitLI,~ l " '~ 

2975* 

1.. 
602 
773x47 

54,397 

6z.:77"' 

19"s 

6.930 
2,30 
1,598 

35,147: 2.2., 94 
,other)9 

48;O034 "' 



* Table B-2 

(a) 

CHAD 

FOREIGN TRADE 

IMPORTS 1971 1972 1973 EXPORTS 1971 1972 1973 

Beverages 389.2 335.4 373.0 Live Cattle 279.4 374.1 439.0 

Cereal Products 573.9 550.7 851.7 Camels 87.7 85.7 98.8 

Sugar, Confectionery Meat 1,501.6 931.7 638.0 

Chocolate 1,307.0 1,972.9 2,048.4 Fish 32.1 95.6 47.6 

Petroleum Products 2,719.0 2,122.6 2,954.2 Natron 11.6 90.3 41 .0 

Textiles, Clothing, etc. 1,002.8 913.1 985.4 Gums and Resins 37.3 44.7 22.8 

Pharmaceuticals, Hides and Skins 90.9 112.7 219.9 

Chemicals 642.2 578.8 642.7 Raw Cotton 5,224.6 6,056.1 5,380.5 

Minerals and Metals 1,232.7 959.0 1,311 .4 

Machinery 997.7 968.4 906.3 

Transport Equipment 2.349.4 1,613.5 1,524.9 

Electrical Equipment 810.4 701.0 570.5 

TOTAL (ncl. others) L7,219.6 15,475.7 18,213.5 TOTAL (incl. others) 7,786.6 9,028.3 8,483.2 

1974: Cotton 5,880 million francs CFA. 

I 



(b) 

CHAD 

PRINNcIpum TRADnIN PARTNEm 

IMPORTS 1972 1973 1974 EXPORTS 1972 1973 1974 

Beigium/Luxembourg 176.8 592.9 762.6 Cameroon 300.4 197.1 128.2 
Cameroon 404.7 725.7 932.8 Central African Empire 164.5 208.4 .180.4 

Central African Empire 222.5 232.6 285.1 Congo People's Republic 351.6 397.9 316.9 
China, People's Republi 204.5 254.8 218.7 Denmark 4.9 44.2 10.9 

Congo People's Republit 567.2 774.5 474.9 France 145.4 215.0 297.6 
v'rance 7,472.4 7,728.8 7,642.6 Gabon 68.3 75.3 64.8 
Gabon 446.9 489.4 229.4 Germany, Fed. Republic 22.5 92.1 10.9 

Germany, Fed. Republi( 466.6 410.9 651.0 Libya 80.2 129.3 70.5 
Italy 282.3 224.7 386.0 Nigeria 487.4 538.9 387.8 

Netherlands 535.1 232.9 827.9 Spain 17.8 54.6 68.2 

Nigeria 1,690.5 2,194.3 2,562.4 United Kingdom 30.7 15.3 18.0 

Senegal 417.9 616.0 669.0 Zaire 562.6 121.9 496.5 

Taiwan 313.2 418.7 281.6 

United Kingdom 266.9 255.4 373.4 

U.S.A. 492.3 720.8 2,025.1 

I 
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Prosperity is, however, the value of groundnuts exports. The following
 

tables indicate the main commodities of trade and the flows respectively.
 

(See Table B-3).
 

d. 	Mali
 

A basic reason for Mali's financial difficulties lies in the chronic
 

deficit on foreign trade, even though exports tripled between 1969 and
 

1974 (mainly owing to higher cotton and groundnut sales). The problem
 

was not solved mainly because much higher imports of cereals in 1973/4 and
 

the rise of oil prices pushed up imports by an average of 60% a year in
 

,973 and 1974. Consequently, imports were almost treble exports in 1974.
 

Between 1960 and 1972, livestock exports have more than doubled. (See
 

Table B4a). The mai.n customers are the Ivory Coast and Ghana, though 

exports to the latte'r have decreased considerably due to impprt and currency
 

restrictions. The trade flows are indicated in -Table B-4. 

e 	. Mauritania 

The most direct and spectacular impact of mineral development has been on 

foreign trade. lauritania's exports increased from $14.5 million, in 

1959, to $16.8 in 1975, in which $13.7 came from iron ore. 

In general, imports have risen less rapidly-frow; $3.0 million in 1959 to 

$12.0 in 1974. A summary of main import and export activity and the
 

-flows of such activity is indicated in the following tabler (See Table B-5).
 

f 	 Nir 

Niger, principal exports are groundnuts which have shown a steady increase
 

until 173. Since 1970 uranium has been the major factor in export growth,
 



TABLE B-3 

(a) 

GAMBIAN FOREIGN TRADE 

('000 dalasi) 

IMPORTS 1972/73 

Food and Live Animals 8,119 

Beverages and Tobacco 3,039 

Crude Materials 
(inedible) except Fuels 2,512 

Mineral Fuels, 
Lubricants, etc. 2,490 

Animal and Vegetable 
Oils and Fats 98 

Chemicals 4,306 

1973/74 

14,436 

3,810 

2,117 

3,380 

81 

5,231 

1974/75 

17,100 

4,130 

2,459 

7,887 

159 

8,040 

EXPORTS 

Groundnuts, shelled 

Groundnut meal and cake 

Groundnut oil 

Palm kernels and palm nuts 
I 

Fish and fish preparations 

Hides and skins 

1971/72 

19,379 

3,010 

11,061 

455 

414 

107 

1974/75 

46,6b1 

7,691 

26,126 

667 

1,694 

80 

Basic Manufactured 
Gcods 
Textile Yarn, 

Fabrics, etc. 
Machiney and Transport 

Equipment 
Miscellaneous Manufactured Articles 

19,500 

13,379 

8,405 

4,632 

20,269 

13,469 

8,031 

4,651 

25,977 

22,458 

17,486 

8,147 

Other Commodities 

TOTAL 

1,318 

67,798 

1,490 

76,965 

1,964 

115,807 TOTAL 34,426 82,909 
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(h) 

GAMBIAN TRADING PARTNERS 

(dalasi) 

IMPORTS (FROM) 

Burma 

China (Taiwan) 

France 

Germany, Fed.Republic 

Japan 

Netherlands 

1972/;-

1,659,400 

7,278,193 

2,341,133 

1,887,503 

5,899,768 

1,649,901 

1973/74 

2,695,458 

6,406,216 

3,201,260 

2,709,559 

2,645,476 

3,583,072 

/974/75 

4,760,248 

10,148,085 

3,296,537 

4,470,579 

3,982,327 

5,228,576 

EXPORTS (TO) 

France 

Germany, Fed. Republic 

Italy 

Hletherands 

Portugal 

Sierra Leone 

1972/73 

6,690,945 

2,974,734 

2,424,434 

735,465 

1,363,898 

190,092 

1973/74 

15,309,239 

4,648,234 

3,725,473 

11,402,720 

5,144,606 

313,331 

1974/75 

7,229,797 

2,783,546 

9,886,706 

16,803,296 

11,788,824 

365,423 

Poland 

Senegal 

United Kingdom 

1,003,462 

2,434,635 

15,411,324 

3,169,663 

2,939,594 

15,440,924 

1,776,001 

3,488,802 

21,206,242 

Switzerland 

United Kingdom 

4,145,584 

13,262,980 

121,419 

28,847,503 

148,149 

34,849,431 

U. S. A. 

TOTAL (incl. 

others) 

1,368,231 

54,4;," 

I 

2,987,476 

62,494,509 
2,9c,3,511 

:V,,348,975 TOTAL (ncl. others) 
"_" 

33,690,542 67,607,230 84,833,973 

r' 
0 



TABLE B-4 

(a) 

MALIAN FOREIGN TRADE 

(million ali francs) 

IMPORTS 1970 1970 1972 EXPORTS 1970 1971 1972 

Sugar 3,249 3,415 4,900 Live Animals 6,759 5,365 4,700 

Cerals and Products 529 2,914 3,800 Fish (dried and smoked) 1,521 1,214 960 

Other Food Drink and Groundnuts 1 ,470 2,264 2,150 
Tobacco 2,912 3,530 5,600 Other Oilseeds 585 1.108 N.A. 

Petroleum Products 2,077 3,152 4,100 Vegetable Oils 748 1,196( 
1,850 

Chemicals 1,186 2,177 3,500 Groundnut Meal 423 701) 

Rubber and Products 595 595 N.A. Cotton 4,794 4,726 7900 

Textiles and Clothing 1,729 1,73-5 2,200 Hides and Skins 67 36 N.A. 

Machinery (non-electric) 979 2,901 " Coffee N.A. 143 N.A. 
6,400 

Electrical Apparatus 702 1,603) Gum Arabic 165 211 600 

Road Vehicles 1,587 3,042 3,700 

Iron and Steel 1,130 2,407 N.A. 

Total (incl. others 26,200 34,870 42,500 Total (incl. others) 18,240 22,580 17,233 

1974 (million Mali francs): Cotton 6,100; 
Groundnuts 1,780; Fish 210. 

C)0 
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TABLE B-4
 

(b)
 

MALIAN TRADING PARTNERS
 

(million Mali francs)
 

IMPORTS 1969 
 1970 1971 EXPORTS 1969 1970 1971
 
Belgium/Luxembourg,
 

Italy, Netherlands 1,129 1,088 1,563 France 1,431 3,370 
 4,030
 

China, People's Republic 1,706 1,356 2,030 Germany, Fed. Republic 9 262 204
 

France 7,770 6,925 14,620 Ghana 
 1,876 1,733 1,575
 

Germany, Fed. Republic 572 467 1,189 Ivory Coast 3,505 6,315 5,443
 

Ivory Coast 1,725 2,334 3,462 Japan 
 22 94 360
 

Japan 131 332 518 Senegal 388 2,715 1,611
 

Senegal 1,705 1,445 2,069 U. S. S. R. 212 288 334
 

U. S. S. R. 1,976 2,531 1,986 United Kingdom 94 510 320
 

United Kingdom 239 169 799 Upper Volta 230 466 498
 

U. S. A. 539 195 1,804
 

TOTAL (incl. others 20,099 26,200 34,870 TOTAL (ncl. others) 8,941 18,240 22,580
 

1972 (million Mali francs): France 15,200; Ivory Coast 1972 (million Mali francs): France 3,700; Ivory Coast
 
4,200; Senegal 3,200. 7,400.
 

H 
0 
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iport and export activity and the flows of such activity are 

indicated in Table B-5. 

f. 	 Niger 

Principal exports are groundnuts, which showed a steady 

increase until 1973. Since 1970 uranitn has been the major 

factor in export growth; it became the major export since 

1973 (See Table B-6a). By far the leading category among Niger's 

imports consists of manufactured goods, chiefly for industry. 

The drought, greater food inports and the rise of oil prices 

in 1974 increased the deficit sharply. (See Table B-6a) 

France has remained the main import and export market for Niger. 

(See Table B-6). 

g. 	 Senegal 

Grouxdnuts are the main export product, supplemented by the 

contimous increase of phosphate production. Groundnuts and 

phosphate combined contribute 57 percent of total exports. (1975). 

Exports to France decreased in 1967 but are rising since that 

year; exports to the United Kingdom, almost exclusively 

phosphates, have been increasing after a stagnating period during 

1965-67. (See Table B-7 I. 
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Mauritania
 

Table B-5 

(a) FOREIGN TRADE 

(million francs L F-) 

IMPORTS 1970 3971 1972 

Fisb and Preparation. .ii.06o D.& n a. 
Cereals and Prepzaatbom 86a 837.158 


Ries. 309 591 378Sugar and Honey 89 1.,342 D.A.
Green Tea .58 255 345 
Petroleum Prodncts .,050 I.o89 t.170 

ChemcaL.s . !.002 n.a. Ba.
Iron and Steel W6z6 2.02 1.843
Machinery (non-eIectric. 2.508 3.074 3,163
Electical Equipment . 964 776 1.O81 
Railway Vehicles 949 525 562
Road Motor Vehicles t.32 4 3887 1,786
Aizcra.ft . .7 349 460
Ships and Boats. 58 217 52 

ToTr. (loclothers) 15,51 7 13,780 17.980 

EXPosUT 1970 197t 1972 

Iron Ore 20.924 20,847 18,475
Fish . 3,029 2,37 2.42of uwAig. Salted &.ddried 8o5 693 744 

Fresh and frozen 856 481 353 
Natural Gums . 492 434 700 
Copper Concentrates .- 1,035 2,7t5 

ToTA.L (intl. others) 24,69o 25.z9 26,959 

Iron ore (miLLon ouruival: j,?70 in1973. .964 in ,. 6.153 In 1975. 
"
TRADING PART7.F 

(miloa.a fraitCFA), 

IPu,oR 1970 2971 17'.' , q EZPOIT 1970 197 3172 

hJIpam[Luxembourg 566 235 57V Belgum[Luxembourg • 3,464 3,286 3,357
C2"&, People's - Congo People's

RepubLc 308 278 921 Republic • 446 432 336Frncm . . . 5-54 6.347 7,410 Fraze 4,857 3,362 3.452
Gma.ny. FederL t. . . . . -... " .G..a.n. 

Republic . 459 8zz 981 Republi ....... .,. a,886 .2.90 1. 3,5;.#ItY. • .. ... 457 -2& 7 , 94 Italy . , . 3,607 2,88 3.663
6 24 16 Japan. .. 1. , 

Upi'uteii~ om 
...a 976 

""d1,3293,369 
9 
2901,131 

:9. Zs6 
4961.2g96 

Senegal 
Srtu 

.4 
0 2146 '4.02 

.. 66 
.6& 3,033,'-13r439 

U.S.A. . 2.,89 s.664 2,03 ZAre .. . LaL 14 405 

TomAL (lad. others) 13,S17 15,780 "17-910 TOTAL6(ld.L oths') 23,23 23,129 . 26,959 

http:Aizcra.ft


TABLE B-6 

NIGER FOREIGN TRADE 

(a) 

(million francs) 

IMPORTS 1971 1972 1973 EXPORTS 1971 1972 1973* 

Cotton Fabrics 

Road Vehicles 

Petroleum Products 

Machinery 

Sugar and Confectionery 

Cereals 

Pharmaceuticals 

Tobacco 

Electrical Equipment 

Beverages 

2,416 

2,181 

1,120 

1,377 

448 

125 

N.A. 

228 

624 

141 

2,570 

1,896 

1,467 

1,408 

836 

319 

301 

247 

232 

186 

1,074 

1,84-0 

1,533 

N.A. 

596 

323 

166 

178 

352 

N.A. 

Live Cattle 

Live Sheep and Goats 

Leather and Hides 

Raw Cotton 

Onions 

Groundnuts, Shelled 

Groundnut Oil 

Groundnuts, Cake 

Uranium 

1,703 

270 

397 

594 

192 

3,413 

967 

265 

1,737 

2,209 

302 

435 

194 

181 

4,597 

1,221 

356 

2,369 

1,873 

423 

N.A. 

880 

112 

1,844 

833 

262 

5,428 

Iron, Cast Iron, Steel 427 913 N.A. 

Metal Products 

TOTAL (ncl. others) 

788 

14,975 

N.A. 

16,576 

N.A. 

15,281 TOTAL (incl. others) 16,670 13,712 12,698 

* Provisional figures. Revised totals (i- illion francs CFA) are: Imports 19,098; Exports 13,817 
Uranium exports (million francs CFA): 6,322 in 1974; 11,882 in 1975. 

I0 
IuUn 



NIGER TRADING PARTNERS 

(b) 

(million francs) 

IMPORTS 1971 1972 1973* EXPORTS 1971 1972 1973* 

China, People's Republic 391 

France 6,466 

Germany, Federal Republic 1,154 

Italy 454 

Ivory Coast 807 

Netherlands 797 

Nigeria 348 

Senegal 295 

Unlted Kingdom 565 

U. S. A. 1,172 

Venezuela 341 

293 

7,721 

1,325 

402 

1,259 

739 

463 

312 

423 

810 

420 

344 

6,585 

1,058 

581 

580 

535 

875 

100 

454 

1,195 

392 

Dahomey (Benin) 

France 

Germany, Federal Republic 

Ghana 

Italy 

Ivory Coast 

Nigeria 

United Kingdom 

478 

5,509 

0.5 

120 

363 

264 

2,726 

199 

145 

5,260 

924 

88 

710 

300 

3,772 

147 

274 

6,775 

710 

152 

727 

145 

2,931 

343 

I0 
I' 



TABLE B-7 

'b) 

SNINAL FOREIGN TRADE 

(million francs CFA) 

EXPOMiS 1973 1974 1975 IMPORTS 1973 1974 1975 

Groundnuts 419 1,404 1,324 Dairy Products, Eggs and 
Honey 1,781 1,986 2,411 

Groundnut Oil 8,324 25,655 31 ,123 Fruit and Vegetables 2,638 3,002 2,319 

Oilseed Cake 6,532 6,918 7,871 Wheat 2,619 2,858 4,623 

Fresh Vegetables 547 578 771 Rice 9,519 18,032 6,050 

Fresh Fish 1,265 2,440 2,321 Sugar 5,223 9,082 7,598 

Preserved Fish 2,519 3,428 3,644 Petroleum Products 4,833 15,476 14,782 

-Crutaceans and molluscs 851 1,304 1,297 Parachemicals 1,737 2,638 2,987 

Cement 503 840 1,194 Paper 2,248 3,466 3,495 

Phosphates 4,943 24,946 22,226 Textiles 3,266 3,714 4,732 

Petroleum products 2,537 5,309 6,948 Base Metals 2,869 5,344 3,481 

Sea Salt 493 793 810 Machinery 7,q84 9,866 17,827 

Phosphatic Fertilizers 831 2,549 1,508 Electric Apparatus 3,227 4,843 4,877 

Cotton Fabrics 1,545 1,459 1,641 Vehicles and Spares 4,961 6,129 9,367 

Footwear 859 977 1,235 

TOTOAL (incl.others )43,237 93,973 99,101 TOTALS(incl. others) 79,766 119,376 124,616
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TABLE B-7 

(b) 

SENELAL TRADING PARNERS 

(million francs CFA) 

IMPORTS 1973 1974 1975 EXPORTS 1973 1974 1975 

Belgium/Luxembourg 1,160 1,921 3,001 Belgium 190 767 1,059 

Brazil 1,119 9,018 2,213 Finland N.A. 621 1,406 

China, People's Republic 4,269 3,461 1,854 France 20,556 .51,915 47,857 

France 37,140 44,306 51,647 Germany, Federal Republic 293 746 1,238 

Germany, Federal Republic 3,781 6,711 6,726 Greece 488 2,381 2,846 

Iraq 1,500 4,012 4,392 Italy 1,733 1,365 2,873 

Italy 3,175 2,653 3,617 Ivory Coast 3,598 1,411 4,471 

Ivory Coast 3,321 3,731 5,258 Japan 554 1,707 1,313 

Netherlands 1,956 2,324 3,514 Lebanon 183 1,064 855 

Nigeria 1,913 6,592 5,118 Mali 1,639 1,927 2,808 

Pakistan 417 2,958 2,388 Mauritania 3,083 4,211 5,220 

Thailand 2,871 3,530 1,880 Netherlands 1,600 4,857 3,614 

U. S. S. R. 551 6,025 1,725 Spain .1,147 1,235 793 

United Kingdom 989 1,643 2,364 United Kingdom 1,107 4,673 5,981 

U. S. A. 5,962 7,542 9,215 

TOTAL(incl. others) 79,766 119.376 124,616 1 TOTAL (incl. others) 431,237 93,973 A699,101co 
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h. 	Upper Volta
 

Like most other countries in this group, Upper Volta suffers a chronic
 

and substantial trade deficit. The widening in the trade gap reflects
 

a much more rapid rate of import growth (12% a year sincee 1968) while
 

export earnings have eased by an average of almost 2% a year. The
 

stagnation in exports is explained in large part, by the drought which
 

has 	hit shipments of livestock (the value of cattle exports was halved
 

between 1968 and 1971 but almost doubling again by 1974). Imports,
 

on the other hand, have been boosted by industry's demand for raw
 

material, official investment programmes and the effect of the drought
 

of food supplies. The following Table B-8, indicates the volume of
 

the major trading commodities and the current flows of trade respec

tively.
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Table B.-8 
up r Volta 

(a) 
FOREIG TRADE 

173IX.OUI1 ... 1973-. - 1974 
IMPORTS. 1973 1974 1975 

Live animals . 2,s:6.6 3,062 .0 3,380.9 
Food. 407 3 and .1. i1.310.7 1,632.5 1.724 7 

62.4 116.81,229.1 220.!1,325.4Petoa • 4ndo 2 	 Meat . .1. 
. " .. 1,545.6 1,524.5

ottond oil .1Cottoi 22b2" 4o5.6 
.2.63 1 	 . • 54.8 46.3 

Elothinsq 	 pLS --. 14. .68 3 2,096.5"-" Groundouts (shelkd-. "-y,698.o 1,440.1 
Kjuto Lad ba. . 7s. 35 .9 637.7 

Crloth tIn . 142.0 2,923.2 Cotton sead. 	
" 

n. 

9. 3.2 533 
.Sesame seed 

s6.1 30-.2
 
. .Fruit and v.gt:Y ,-:,b ,'- 352.9 

TRADM3 PARTNERS 
(u) 

-(mhfo fs.nm CFA) 

2975973 t974 
3MOT 1974 2,469.4 3,095.4 

1203 
973 2975Lr 	 2,741.2

I1...9 9p7,-~ "rlm 
Ghana 	 6I* 593.'s S1.7Cong Pople RepulbC 7-167. 	

33,441. ' 6,
" Francs • . ." 	 ; y 

.ly. 2.9 674.51:343.1
563.4
OfrmUy, IF;& R;plub. 4,144.7 	
'L , 1, . 2,962.6 .t 

I. o. C4,507 .. ,54. 3,020.3 3,629.0 . Ivary C S • 
. * 3 4 5 . s'. . - 10 S...l. 	 . 333.01(h. 3. 05 . 6 	 16.9 

. 2 ,5204 35 5 
273.dowt


Unitedl• 36,.41,1-AI 102.5 
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C. National Revenues vs Public EMenditures in the 

Transport Sector. 

The following statistical tables indicate National Revenues and 

Public expenditures for transport by each country. All the figures 

are based on 1971 prices and E-xchange Rates. Because of conflicting 

and contradictory data sources our estimates are quite rough.
 

The follcwing table provides the main econcmic indicators related to the 
transport sector, mainly the Highway expenditures, of all the Sahel coun
tries. The figures are beased on each respective time period indicated in 
column one. 



Table C-i
 

Road Expenditures as a Percentage of GNP and Total Budget
 

Expenditures for Sahel and Other West African Countries.
 

Country Date of 
Figures G N P Gov't Budget Road Maintenance Highway 

(1-976) 
(Million.) 

Expenditures (1970) 
(Million $ ) 

and Investment 
(Million $ ) 

Expenditures 
% GNP % Budget 

Togo 75/76 560 71 20.7 3.7 29.2 

Ghana 74/76 5,860 475 2.3 .4 5.9 

Nigeria 76/77 29,320 3,928 1850.0 6.3 47.1 

Liberia 75/76 640 74 18.5 2.9 25.0 

Ivory Coast 75/76 3,630 791 90.7 2.5 11.5 

Niger 74/77 590 139 31.0 5.2 22.3 

Senegal 72/76 1,800 321 12.2 .7 3.8 

Gabon 67/72 1,360 £1 7.8 .3 8.6 

Upper Volta 15/75 640 72 £3.8 2.0 19.2 

Congo 75/76 670 172 n.a. i.a. n.a. 

Sierra Leone 76/77 610 99 8.1 1.3 8.2 

Chad 75/77 460 86 4.5 1.0 5.2 

Benin 75/76 390 77 10.9 2.8 14.2 

Cameroon 76/77 2,050 343 64.0 3.1 18.7 C, 

Mauritania 75/76 420 92 28.0 6.7 30.5 



Guinea 

Gambia 

Mali 

C.A.E. 

Eq. Guinea 

Guinea 
Bissau 

74/75 

76 

73/74 

75/76 

71/75 

75/77 

750 

90 

530 

390 

100 

70 

153 

13 

106 

66 

n.a. 

n.a. 

20.3 

n.a. 

8.9 

7.7 

.5 

n.a. 

2.7 

n.a. 

1.7 

2.0 

.5 

n.a. 

13.3 

n.a. 

8.4 

8.9 

n.a. 

n.a. 

S.W.A. 

Average All Countries 

Average Excluding Nigeria 

Average Sahel Countries 

4.4 

1.7 

2.2 

31.0 

11.5 

12.1 

The Sahel Countries 

Source. IBRD 

0 



ANNEX 11
 

SCOPE OF WRK FOR DOT ?7VISORY
 
SERVICES TO THE AID SAH&
 

PROGRAM
 

Under RSS Agreements DOT shall provide advisory services in transportation 

matters to the Bureau for Africa as follows:
 

1.0 Provide one senior econmist, GS-13 level to furnish advisory 

assistance to the Office of Sahel and Francophone West Africa
 

Affairs, AID/A, on matters concerning transportation and related
 

infrastructure in the Sahel, including participation in the
 

work 	specified in Sections 2.0 and 3.0 below.
 

2.0 Furnish further personnel services to the Office of Sahel and
 

Francophone West Africa Affairs to acomplish the following 

specific tasks related to the defin ".ion and refinement of AID 

policy on transportation investments in the Sahel. 

2.1 	Usiag appropriate sampling techniques, survey the grant
 

and loan files of a rea'resentative sample of AID-sponsored
 

road 	projects in the four PD Geographic Bureau Areas. 

For 	each area, obtain data on primary, secondary and
 

tertiary road projects.
 

1. Analyze these road projects in terms of the
 

following factors:
 

o Year of Construction completion
 

o Terrain 

o Precipitation
 

o ADT; present; projected
 

o Design standards 
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o 	 Construction cost; financial; without bridges, 

but with culverting; $/Rm. 

o 	 Maintenarce cost; financial; $/)an. 

o 	 Shadow prices of unskilled labor 

o 	 Total beneficiaries in Project Area 

o 	 Construction cost/beneficiary 

o 	 Maintenance cost/beneficiary 

o 	 Capital/labor mix 

o 	 Economic ROR; B/C or IRR 

o 	 Employment created in road construction;
 

agriculture; other
 

o 	 Increased family income attributable to con

struction and maintenance over 15 years 

o 	 Projected ompletion date vs. actual
 

completion date
 

2. 	 Fram available data analyze, in the same manner, road 

transport projects in these geographic areas financed 

by other dorrs. 

3. 	 Consider projects which were financed as weU as those 

which were not approved for AID financing. In the 

case of the latter, determine why the project was 

not approroed. 

4. 	 Attenpt to determine the contribution to the welfare 

of small farmrs made by each classification of road

prinry, secondary, and tertiary. 
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2.2 	 Consider the role of alternative transport modes in a manner 

similar to that prescribed in Section 2.1, above. 

2.3 	 Review the Foreign Assistance Acts of 1973 and 1975, the 

relative Conference Reports, Senate and House hearings and 

reports on the bills and Senate and House appropriations 

reports for the two years. Through these revie s determine 

the sense of the Congress in the prescribed legislation. 

2.4 	 Analyze the role of transport infrastructure ine distribution 

in less-developed countries generally, and specifically in 

the Sahel. 

2.5 	 On the basis of the findings in Sections 2.1 and 2.2 develop a 

methodology and conduct the necessary analyses to determine, 

for each transport m:de, and for each road classification, i.e., 

primary, secondary, and tertiary, the extent to which it, 

cambined with other development imputs, promte development 

consistent with the spirit and intent of the AID New Directions 

Mandate, as specified in the Foreign Assistance Acts of 1973 

and 1975. Detezmine the extent and under what conditions 

transport infrastructure confons with the Congressional mandate 

to reach the rural poor, promote more equitable irxxm distri

bution, and reduce risks inherent in Sahelian agriculture. 

2.5. 	 Develop guidelines to enable AID field personnel in the Sahel 

to identify and develop transport irprovement projects designed 

to maximize benefits reaching the rural poor, as mandated in 

the Foreign Assistance Legislation. 

3.0 	 Furnish other advisory assistance in transportation as may be required. 



Retrospective Evaluation of 35 
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Transport Infrastructure Projects. 

The terms of reference call for the review of a representative sample of AID and other 

donor sponsored transport projects. The objective of this review wuld be to obtain the 

actual as opposed to the planned costs and times of campleting the projects, to develop 

data regarding the economic and social impact of the project, and to provide a perspec

tive of the results of grant and lending programs with a view toward improving the effect

iveness of these development efforts. 

While it was possible to obtain some of this retrospective information on projects funded 

by the World Bank, it was not possible to do so for the AID projects. Apparantly very 

few AID projects have been subjected to carefull and formal reviews after project canple

tion, and for those that were reviewed, the information is not readily available. It is 

recamended that AID initiate formal post-project appraisal on a sampling of projects 

in order that managenent may develop a perspective on the results of AID operations 

with a view toward improvng its effectiveness as a develcrment agency. In addition, this 

information would be valuable to recipient countries. According to the World Bank exper

ience, and this organization has reviewed more than 200 projects during EY 75, 76, 77 the 

cost of such an effort is reasonable. For example, the cost of including a provision for 

project monitoring and evaluation for agricultural and rrAl development projects range 

fran considerably less than 1% of project cost to 6%. The miedain cost is just over 1%, 

and in two-thirds of the cases the cost is less than 3%. 

A. 	 COSTS 

Table A12-1 presents an overview of the performance of 25 road projects, 6 rail j:rojects 

and 4 port (sea and air) projects. Of the road projects, 17 were completed with a cost 

within 10% of the original estimate. Four had overruns with one exceeding almost 70%, and 

three projects had underruns ranging up to 27%. On the average there would be an overrun 

of 	about 8%with a typical road project's cost being estimated at $27.7 million and with 

an actual cost of $29.9 million.
 



A different reason existed for each of the four overruns. For one project the
 

difficulty of the geological conditions and the remoteness of terrain were under

estimated. Another project was prepared without adequate detailed engineering.
 

The third project overrun was caused by a combination of factors involving infla

tion, delay in project execution, and the devaluation of the dollar. And the fi

nal overrun could attributed to delay in the start of p-,,)ject execution.
 

The sample of rail and port projects was not large enough to allow general deduc

tions about cost performance. Four projects were within 10% of the estimated cost,
 

four projects had an overrun between 20 and 25%, and one small project had a large
 

overrun of 120% because it suffered a delay in start of project execution of three
 

and a half years. The total cost of implementing the 9 rail and port projects amounted
 

to $1855.3 million vs. the estimate of $1881.5 showing a small overrun of about 1%.
 

B.IMPLEMENTATION TIME
 

Of the 25 road projects, seven had an actual construction period within 10% of the
 

estimated time. The remaining 18 projects had a construction time ranging from 10
 

to 200% higher than the estimated time. The project with the largest slippage in
 

schedule took 4.5 years to complete instead of the planned 1.5"years.On the avirage tll
 

implementation time for a project was 4.9 years rather than the planned 3.4 years,
 

representing an overrun of 42%.
 

Thus, most projects took longer to complete than expected. The main reasons for the
 

slippage were generally similar to those mentioned for the cost overruns. Unforeseen
 

problems were frequently encountered during projiect execution, and in a number of
 

cases the loan or credit became available considerably later than originally sched

uled.
 

The rail and port projects also took considerably longer to complete than expected.
 

The average completion time required 6.7 years vs. a planned time of 3.2 years, and
 

http:1.5"years.On


representing a slippage of more than 100%. The largest slippage occurred with a
 

port project that took 13 years to complete, nine years longer than originally
 

estimated. The delays occurred from encountering serious Lechnical problems with
 

the design of berths, and efforts to make the maximum use of local contractors to
 

save foreign exchange.
 

C. 	ECONOMIC RETURNS
 

Of the road projects 80% had an economic rate of return higher than estimated at
 

the appraisal. This predominantly favorable result is partly due to the sharp rise
 

inmotor fuel cost since the 197 -73 "oil crisis", which had not been anticipated
 

during the project preparation, and which led to increased vehicle operating cost
 

savings. Another important was the large increase in vehicle traffic over 
 that
 

originally estimated.
 

For 	the railroads, economic returns are only slightly lower than those estimated
 

at 	appraisal, and range between 10  32% against appraisal estimates of 10-36%.
 

Only one of the four port projects had an actual rate of return lower than the
 

appraisal estimate.
 

D. 	TRAFFIC PROJECTIONS
 

Traffic potential was generally underestimated for highways and overestimated for
 

railways, and wide variations exsisted in the values of forecast traffic and actual
 

traffic. There is thus a need for improving traffic forecasting techniques or,
 

where this is not possible given the current state-of-the-artof traffic forecast

ing, allo-ving for margins of uncertainty in the design of roads. This can be done
 

by selecting highway design principles that are flexible, such as stage construc

tion, and that can accomodate unexpected increases in traffid'levels without sub

stantial increase in project:cost. Even so, improved traffic forecasting techniques
 

will have a considerable payoff and there is a clear need for further research
 



to raise the present level of forecasting technology. A useful direction would be
 

placing the systematic collection of traffic data and projection of future traffic
 

growth in the context of a sector of subsector survey.
 

E. 	ROAD MAINTENANCE
 

Four of the road projects were maintenance projects. Three of these fell short of
 

achieving planned targets, while the benefits from one were remarkably high. Many
 

problems were encountered. In general, equipment was not periodically renewed, in
 

some-cases maintenance allocations and equipment were diverted to other purposes
 

such as construction, and the need for technical assistance and training were under

estimated. Greater emphasis should be placed on financing the road maintenance
 

from the governments current operating budget.
 

F. 	SOCIAL IMPACT
 

The evaluation of actual social impact of transport projects in terms of changes
 

in the distribution of income, better health, and increases in trips to social and
 

administrative activities requires a substantially larqer effort than is practical
 

for most projects, and was not done for the projects discussed in this chapter.
 

Even before the project is implemented a base line survey must be performed to
 

collect data on those economic and social indicators that are of interest and that
 

may change due to project. This considerable effort requires extensive household
 

interviews and survey of trip patterns, and survey of the economic and agricultural
 

activity. Similar types of data must then be also gathered some time after the
 

completion of the project in order to develop comparative information on the impact
 

of the project.
 

Though there were no assessments of the socio-economic impact of the 25 road, 6
 

rail, and 4 port projects discussed in this chapter, it was possible to identify
 

6 other road projects which had been subjected to a detailed ex-post socio-economic
 



impact evaluation. These are fully discussed in section C of Chapter V of this
 

report.
 



Project by Sector 

TRANSPORT 

Highways 
Botsna II Road 

Ethiopia IV Highways 

M-laga-ar Highway Reconstruction 


Uganrda I Highway 

Benin Highway Maintenance 

S Engineering 

Camnroo I Lghuay 

Central African Eapire I
 
Highwy 

Central Afrt-an Emire 
Highu Halatuvaie 

Congo, P.R. Highway ImpmVaret 

Gab= II Highway 


Ivory Coast I 


Niger I Highway Maintenance 

Nigeria western Road 

Nigeria Highway Rehabilitation 

TahleA12-1: 

Loan Amount 

(US SHillion) 

2.0 

21.2 

10.0 


5.0 

3.5 

19.0 

4.2 

4.3 

1.5 


6.0 

5.8 

6.5 


14.5 

10.6 


SLufnry of Transport Project PerfOrueCe 

Projects Initiated Between 1964 
and 1972. 

Project Execution 
(Years)

Estimate Actual 

2.8 2.5 

3.9 6.3 

8.0 8.0 


3.1 4.4 

3.4 4.0 

3.3 5.3 

2.8 3.2 

4.5 4.6 

2.8 2.8 


2.3 2.5 

2.5 3.0 

4.0 6.7 


3.8 4.5 

1.5 4.5 


Audits on IBMD 

Project Experditures 
(US$

Fstiate. 

6.2 

38.4 

12.8 


7.2 

4.1 

25.1 

5.6 

5.4 

2.0 


8.0 

7.9 

9.0 


21.0 

17.1 


Millions) 

Actual 


6.7 

41.6 

12.5 


6.3 

4.3 

35.2 

4.8 

5.7 

2.4 


8.2 

7.7 

9.4 


19.4 

24.2 


Economic 

Estimate 

19 


10 


11 


10 


30 


14 


14 


28 


17 


28 


10 


10 


13 


15 


Rate of Return 
0
 

Actual 

13
 

U1
 

15
 

10
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14
 

-20
 

21
 

28
 

21
 

30
 

23
 

28
 



Table A12-4 Sumary of Transport Project Performance Audits on IBM
 
Projects Irxitiated Between 1964 and 1972.
 

Loan Anount Project Execution Project Expenditures Econic Rate of Retu

(Years) (US$ Millions) % 

Project by Sector (US SMillion) Estimate Actual Estimate- Actual Estimate Actual 

Senegal I Highway 2.1 1.5 2.0 2.5 2.4 10 4
 

Togo Highway Maintenance 
3.7 4.2 5.1 4.4 4.2 50 19
 

Papua New Guinea I Highway 
9.0 4.0 3.6 13.1 22.2 30 36
 

Thailand IV Highway 23.0 4.0 4.2 48.7 35.5 24 28 

Jordan I Highway 6.0 2.3 4.5 8.7 11.7 10 16 

Maroco I Highway 14.6 3.5 4.3 21.2 23.3 15 20 

Yugoslavia IV Highway 40.0 3.6 6.3 97.5 106.8 14 12 

Brazil II Highway 100.0 2.8 6.3 255.1 260.1 27 36 

iuador II National Highway 
6 10 

Trinidad £fTibgo Highay 

71.0 4.6 10.6 55.0 69.2 


8.6 3.8 7.8 17.1 21.3 15 30 

Railway
 

Camerocn I Railways 5.2 3.5 4.8 20.6 20.6 36 17 

Congo, Peoples Republci of 
railways 6.3 n.a. 2.8 25.0 33.4 24 11 



Project by Sector 

Mali I Rialways 

Senegal I Railways 

India XI Railways 

India XI railways 

Ports ( Sea & Air) 

Cameroon I Douala Port 


Gambia Banjul Port 

Senegal Dakar International 
Airport 


Pakistan II 	 Karachi Port 

Source: IBRD 

TableA12-1. 	 Sumary of Transport Project Performance Audits on LB1U
 
Projects Initiated Between 1964 and 1972.
 

Ioan Amount Project Execution Project Expenditures 
(Years) (US$ Millions)

(US $Million) Estimate Actual 	 Estimate . Actual 

9.1 	 3.8 8.5 11.1 11.4 

9.0 	 3.8 7.4 13.9 12.9 

75.0 	 n.a. n.a. ) 
1,738.0 ) 1,743.0

80.0 	 n.a. n.a. ) ) 

1.5 	 1.9 3.9 
 2.8 3.5 


2.1 	 3.1 6.6 2.4 5.3 

3.0 	 2.5 3.0 
 4.0 4.8 


17.0 	 4.1 21.8 37.5 46.6 

Economic Rate of Return 
% 

Estimate Actual 

15 11 

25 23 

10 10 

13 13 

18 25
 

18 14 

15 17
 

9 20 
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ESTIMATION POUR UNE ANNEE NORMALE 
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