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CHAPTER I: SUMMARY

A. GENERAL

The Sahe1, consistinn of the eight countries Chad, Gambia, Cavpe Verde,
Mali, auritania, MNiger, Senegal, and Upper Volta, Ties in a band
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.

Except for the small island nation of Cape Verde, the Sahel is essentially
an enormous plain with a large, sparsely inhabited desert in the northern
60%. Moving south cne 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 areu) with a rainfall of about 19cm per

year.

The varjability of rainfall in the Sahel is extreme and the concept of
"novmal" weather is practically nonexistent. Every year there is some
degree of drought in the Sahel, while from time to time, such as in 1972,

catastrcphic drought affects the whule region.

The Sahel is traversed by three great river systems: the Senegal, the
Niger, and rivers feeding Lake Chad. Only a small prooortion of the river
water is used for irrigated agriculture, and the yields are generally
low in the remaining areas cultivated under the uncontrolled flooding

technique.
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The eight Sahelian countries are among the world's poorest countries.
Th; basic resource is their aqgricultural and livestock potential.

About 80-9n% of total population are employed in this sector which
contributed almost 50% of the Gross Domestic Product (RNP) 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 providing 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 Niger, 20 to 40% in Mali and Chad, and 10

to 20% in Upper Voita. Focdcrop production failed over several years

in proportidns varying from 20 to 30% of normal pre-drought levels, and
necessitating emergency food relief to the region of some 6N0,00N 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 pooulation centers, with low-cost 1inks to

the sea ports for imoorts and exports. The latter fis especially true for
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the four landlocked Sahelian countries that must depend on the variable
cooperation of their neighboring coastal countries. The basic transport
infrastructure network, though there is some scope for extension, 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 prohlems have their root in the lack of aopropriate government
policies and procedures. The lack of efficient transnort services is

a major impediment to further economic development of the Sahel.
Upgrading and maintenance of existing systems is a principal 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 transnort 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 aNNN are all-weather earth or gravel surface
roads. It is estimated that about 50,000 km of the roads are inadequately
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 1ittle or no budgetary provision for tertiary road maintenance.
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R;j]roads

A total of 2,800 kms. of principal railroad lines exist. Of the eight |
countries, Mali, Mﬁuritania, Senzaal, and Upper Volta have railroads;
the others do not. Reliance on truck connections with 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 existing 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 improved. Future develonment plans for
waterways do not appear to have a high payoff relative to road and railroad
jnvestments, though there may be some potential on the Seneaal 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 projects are limited.
Approximately 21 publicly-owned commercial aircraft 118 airfields are

operative in domestic feeder operations. Thouah the issue of investment
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in aviation ranks low in fmportance 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

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 uoon the capabilities of foreign ports. The
capacity of the existing 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
considerations such as land tenure are favorable, past experience in
other countries demonstrates that expenditures on improving feeder and
secondary roads relate closely with the objectives set forth in the
Congressional Mandate. Review of a number of case studies in Malawi,
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 facilitfes. 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 1naccessab1e rural areas by health and other



socfal workers, and agricultural extension agents. This empirical
evidence indicates that, contrary to concerns otherwise, rural roads
projects can, by themselves, have a beneficial development impact

that is more than sufficient to justify their investment cost. Firther-
more, provided that the organization of the transport industry is
competitive and other considerations such as land tenure are favorable,
the small farmer will participate in ¢hese 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 1likelihood, 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-
ment projects. It is only after these road projects are exhausted

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

own merits.



1-7

The impact of primary road imorovement projects (and in the Sahel the
primary roads are often earth tracks with very low traffic Tevels of
perhaps 15 vehicles per day) on the welfare of the rural poor is also
judged to be hiah, though 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 oriain, destination,

and composition of goods transported on roads indicates that the small
farmers rely heavily on primary roads for the transoort 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 he 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 passenqers, the scope for investment by AID is nrobably very
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1imited 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 1ittle potential for development. In principle, waterways could
be quite relevant to the well being of the rural poor. However, in
1ight of their lack of importance in the Sahel, there appears to be
1ittle justification for receiving priority in AID's transport infra-
structure investment program though this situation may change if, for
example, the Senegal River Basin project generates a significant

demand for water transport.

Aviation is also an unimnortant mode of transport in the Sahel compared
with other modes. And, even though aviation is critical to the
development in the Sahel of industries such as tourism, and can promote
development in the remote areas of the Sahel, the immact on the rural
poor will be only of an indirect nature. There seems, therefore, to

be 1ittle scope for AIN investment in aviation.

There is considerable opportunity for AID and other donors to invest
in the development of physical facilities such as uparaded roads.
However, such investment prepared in isclation from the effort to
fmprove 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



postpone investment needs. Operational improvements such as enforce-
ménf of the axle load 1imitations 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
higher benefit-cost ratics than similar size investments in new
projects. Thus, the 1dent1f1cation and analysis of ohysical infra-
structure projects must be undertaken with concurrent analysis of
trade-offs for operational improvements. Moreover, the benefits of
free competition which makes transport industries more produztive 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 c.itensive
technical assistance and training which may last 5-10 years befure

satisfactory results are obtained.

D. CURRENT DONNR ACTIVITY IN TRANSPORT INFRASTRUCTURE INVESTMENT

A total of 172 transport nrojects 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 expenditures on road rehabilitation
and the upgrading of earth tracks to all-weather capability. Nnly an
insignificant amount is being expended on extension of the existing
network. Rehabilitation and improvement of rail lines account for
akout 10% of the total investment, and with the remainina 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 resultina 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 multinle donor participation in large projects, and
dispensor of information on the status of various bilateral and multi-
lateral agreements and which projects need financina. The Club appears
to have 1ittle authority over the funds expended, and the neighboring
countries to the Sahel that perform the vital function of providing
the import and export 1inks via their ports are not vepresented in the

Club du Sahel. Further, there is no technical secretarigt available
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to provide the technical expertise and to undertake the detailed
analycic required to formulate a comprehensive 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.
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1T PROBLEM IDENTIFiZATION (1)

GENERAL

"1, Study Objectives

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

million program of assistance to the eight Sahel countries. Reflect-

ing the "New Directions" legislation, the principzl measure of success
will be the extent to which the program has a direct impact on the

welfare of the rural poor majorities of these nations.

m requested DOT to assist in developing a sound strategy for assistance
to Sahel transportation infrastructure in the next decade. The recammen-
dations contained hzrein are based upon a hame-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 tollow-

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 pramoting 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, prarbte anployment
ard 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; primary, secondary, and tertiary) and a determination of
the extent to which an improvement in a selected mode, alone, or
carbined with other inputs, will benefit the rural poor and pro-
mote development consistent with the AID "New Directions" mandate.

5. 1In 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

conditicns:

a. Limited human resource capabilities to undertake and direct
change;

b. Insufficient capital resources for transport investment and
maintenance.

c. Deterjorating 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 démestic plans for integrating agri-
cultural area and river basin development with road planning and

construction requiring increased attention.

With these conditions in view,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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B, Historical Background of Sahelian Transport

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

Sahel is eminently associated with regional cammercial development.

Until the advent of the colonial powers, indigencus 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 fram

the 16th to the 19th centuries irade xoutes 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 fireamms.

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 system. New cammercial, military, and adminis-
trative ties wors imposed by the Europeans. A colonial influence spread in-
'creési.ngly inlang, ané_,mdem forms of transport infrastructure accampanied
it. Moden mmnie','devel,opreht of the Sahel began with the arrival of
the railroads,whial penetrated far inland, linking major administrative
centers tc the coast. Colonial administrations encouraged ground-rut
and cotton prodiction to develop exportable market crops and to provide
;Sahelian markets for Furopean goods. Increased rural developrént neces-
sitated other forms of transport from the rural areas to major railheads;
;:racks and udimentary roads were constructed for this purpose. The

World ° I period marked the start of a new economic era for the West
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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
éarly 1960's, transport infrastructure has undergone radical changes;
leading to important modifications in both transport philosophy and
financing. 1In general, road infrastructure has evolved into a daminant
transport mode, camplemented by long-haul railroad links to the sea.

It is not unusual for a Sahelian state to spend up tc 20 percent of its
national budget on transport infrastructure, and major international
donors are continuously solicited to provide large sums of capital for
the develc,ment of the transport sector. Historically, increases in

the size and camplexity of national econamic systems require transporta-
tion improvements. Same observers maintain that until late in the colonial
periodt the lack of transport infrastructure and the consequent high cost
of transport were the principal impediments to econcmic develop-

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

structure developrant concamitant with other inputs.

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

has assisted African countries A.in transport develomment. 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 Tost ‘recent severe drought began in 1968 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 mmber of countries and inter-
national organizations, including the U.S.,France, Canada, the

African Development Bank, the World Bank, the United Nations Develop-
ment Pr.ogram, and the Economic D:velopment Fund of the Common Market.
Participants also include other countries with African ties, such as
the Netherlapds, Germany, Belgium, Japan and the OPEC States. A
substantial donor relief effort coupled with increased precipitation
alleviated the problem, but the econamy of the area has stagnated.

Per capital incame has declined to approximately $100 per anmum, As
indicated in Table IT B-1, the Sahel is at the bottom of the world econo-
mic scale, both socially and econamically. With present agricultural
technology, productivity cannot appreciably rise. Traditional methods
of assistance have mot been successful in addressing fundamental econo-

mic and social problems.

legislation enacted in FY 76 required the President of the United States
to develop a strategy for U.S. participation in the multi-pational
development now underway in the Sahel. The central mechanism for
coordinated planning and management of development efforts in the Sahel
is the Club du Sahel, which camprises all the principal donor countries
and international agencies as well as the Sahel countries themselves

On the donor side, the focus of coordination has been the Development
Assistance Camittee of the OBCD. Together, the donor group ard the
regional country group form the Club du Sahel, whose purpose is to
help plan and coordinate a camprehensive 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

jnvestment in the Sahel is significant, and runs to akx .t $1.6 billion;

of this, $652 million is ongoing.
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2601 120°
4.0 -1.1
1.7 2.1
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n.a. 44,370
n.a. 6,990
n.a. 15
n.a. 37
n.a.’ 20
n.a. 2
n.a. (.)
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0.528

1802

7.3

5.8
100

0.9

2.5
38

33,000

2,4

80
1

22
16

1.4

340

3.7

2.7
39

17,770
3,790

10

17

4.7

160

(.)

REFERENCE_COUNTRIES

UPPER UNITED
SFNECAL VOLTA NIGERIA GUINEA VENEZUELA HAITI STATES

5.1 6.2 77.1 5.7 12.4 4.7 215.1
390 110 380 150 2,570 200 7,890
-0.7 0.8 3.5 0.4 2.6 0.1 2.3
2.7 2.3 2.5 2.8 3.1 1.6 0.8
40 38 41 41 65 50 71
15,360 59,570 25,440 22,380 870 b,510 610
1,920 4,520 £,231 4,230 1,230 6,920 160
10 n.a. n.a. n.a. 82 20 99
LX) 14 49 28 of 50 104
a2 n 39 18 96 a4 n.a.
1 2 1C 14 43 4 1
2 () 1 1 19 n.a 54
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3. Present Organization for Development in the Sahel

i. The CILSS
As a result of the recent drought which brought the Sahel
States to the brink of disaster, a regional organization
headquartered in Upper Volta was established. The *Comite
Interetats de Iutte Contre la Secheresse dans le Sahel"
(c11sS), or "Interstate Camittee on Drought Control in the
Sahel", representing the eight statesy has rapidly matured
into an organization which is developing long-term develop-
ment plans for the area.
ii. ‘The Donors
The donor cammunity through the auspices of the Club du Sahel
has reached a consensus that the long-term development problems
of the Sahel as revealed by ":e drought can be resolved. There
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 framework of an
overall integrated plan which has not existed before.
iii. The Club de Sahel

a) The Club du Sahel was formed in 1976 with the objective of
achieving regional food self-sufficiency and sustained econo-
mic growth by the Year 2000. A principal thrust of the Club's
food self-sufficiency strategy is aimed at reinforcing this |
survival capacity through development of technology packages

for improving traditional rain-fed agriculture.
1/ The Sahel states:Cape Verde, Chad, Gambia, Mali, Mauritania, Niger,
Senegal, and Upper Volta.



b) The Club Proposes to:

1)

2)

3)
4)

Serve as the forum to coordinate and design an international
development program for the Sahel

Develop an efficient "critical mass " investment and
program approach

Implement integrated regional planning

Control the management of the entire program

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

1)
2)
3)

Coordinate ongoing research, including transportation research
Train researchers and specialized technicians

Pramote and systematize demographic research priorities.

The 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 develomment efforts.
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C. CURRENT CONDITION OF TRANSPORT SECTOR

1.

General

The lack of adequate transport infrastructure is a major
impediment to further econamic development of the Sahel. ﬁﬁs
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 cambined); and its present
low level of econamic activity, which does not support extensive
new transport 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 same 80,000 kms. of
tracks and roads, largely in deteriorated condition mostly due

to lack of maintenance. Sahelian govermments focus their inade-
quate financial and skilled manpower 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 mot. Reliance on truck connections with
railways of other countries is important to Upper Volf:a, 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

existing system.



11-10

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 same 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-
Jects are limited. Approximately 2§.1 c)'zam\e.rcial 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 domestic air transport may well be the answer
to some of the Sahel's needs for transport to remote areas.

Ports

Mauritania, Cape Verde, Gambia,ard 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.
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2. Overviews of the Transport Sector - Ly Country

a) Cape Verde

Of this group of islands, same 400 km off the coast of
Mauritania, the islands of Sao Antao and Santiago are the most
significant and possess 50 percent of the nearly 800 km of roads.
The 300 km 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
maintained roads, and to variations of water transport reflect-
ing the seasonal rise ana fall of the rivers. The highway
system consists of about 7,300 km. of classified roads (about
250 km. paved), and about 24,000 km. of unclassified tracks.
Water transport is concentrated on the Chari River between

Lake Chad, the capital city of N'Djamena, and Sarh; this mode
accounts for only about 5 percent of total transport. Regular
air service is provided to the international airport at N'Djamena,
and a local airline campany 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-Bguatorial rail, river and road system from
Pointe Noire (Congo) through Bangui (C.A.E.) to southern Chad;

(ii) ‘The Trans-Cameroon route fram Douala to N'Gaoundere by
rail, comecting 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 rorinern

Camerocon by road to the cotton areas of southern Chad.

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

of which 145,000 MT were imports and 65,000 IT exports. The Trans-Equatorial
route carried about 47 percent of the total, the Nigerian routes about

37 percent, and the Trans-Cameroon 16 percent; this distribution can be
expected to change by early 1979, when improvements to the Nigerian
routes should be campleted. They will then each carry about 40 percent
of total Chad traffic. For N'Djamena and the north of Chad, the least
expensive route is through Port ﬁarcourt; this is 30 percent less
expensive than the next cheapest route, through Douala and N'Gacundere
by rail and road, provided there is no bottleneck on the Nigerian side

in " Port Harcourt or on the railway.
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During the 1966-70 Development Period, transport infrastructure absorbed

almost one—qguarter of public investment, with over 90 percent allocated
o road development, particularly in the south. Unfortunately, although
the reliability of service during the rainy season has improved as a
result of these ecpenditu.reé, road transport costs have not been reduced
significantly. The high costs of such transport appearsto be due largely
to the monopolistic structure of the industry in favor of the Cooperative
of Chadian Transporte.; (CIT), 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 damestic services are
concerned, this mode offers potential for the Chadian econcmy, 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 altermative to ensure the flow of gcods and
services to these areas. The develomment prospects for river transport

are limited.

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

seasonality of groundnut traffic, the major camodity for river transport



and the imbalance of transport demand up and down river (the up-river
vessels usually returnempty) has resulted in high unit costs for river

. transport. These high costs, cambined 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
become a hindrance to road transport and effectively cuts the North Bank
from 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 intermational 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.
Camercial vehicles are largely trucks in the 10-ton GUWW range, which are
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—
dence on Dakar. It has turned out to be a major asset in the development
of tourism, but can handle only medium-sized jets. Consequently, it

is not being expanded.

d) Mali

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

the population lives in the southwest where economic activity is concen-

trated, and along the Niger River. Because of low population density,
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distances are 1long 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
“the same (1,200 kms), but transport costs per ton-km 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 of tnese has been used so far.

The fairly extensive transport consists of:
(i) A 14,000 km road system, of which about 1,700 kms.
are paved, 1,700 kms. are all-weather roads; and the
remainder are a scattered network of secondary earth

roads and tracks:;

(ii) A 640-km railway which links Bamako via the Senegal
Railway with the Port of Dakar ;

(iii) About 1,650 kms. 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-

gable all the way to the river mouth in Nigeria; and:

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

airfields for domestic commercial services..

The main traffic flow to and fram Mali has traditionally been through the
Port of Dakar, via the railway to Bamako. Since 1960, however, part of

Mali traffic uses Abidjan, and the Government is interested in keeping
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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 60,000 MI/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 Lame (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 neighboring countries; in nommal
years, about 200,000 head move annually by train, truck, or by walking. The
main external traffic flows are to the Ivory Coast (70% of exports), Ghana
(108), Liberia (7%), and Algeria (6%), and are all north-south; damestic
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 Government has full control dver the major transport campanies: Mali
Railways; a trucking campany which carries about 20% of the total

road freight; a navigation campany handling about 70% of waterway traffic;
and air Mali, the damestic air carrier. The key elements of transport
requlation are: (i) centralization of transport demand for import, export
and all domestic road haulage through Goverrment-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

Mauntaman population centers with the import/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 orward 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 fram Rosso, the principal Senegal river
port, offered access to the sparsely settled semi-desert areas hundreds
of kilometers away.

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

traffic movements were diverted fram the Dakr-oriented pattern, and
there was a considerable reduction in the northward flow over the Rosso-
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
the traditional river or road system (or both) tc their ultimate destination.
1his is why the costs of transportation - for example to Kaedi in south-
central Mauritania - are presently equivalent whether Norakchott 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 coast. An east-west primary route, a 2-lane asphalt
concrete highway, has been campleted from Nouakchott eastward to Kiffa, with

plans for further extension of improvements to Nema.
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The road system totals about 7,000 km. of which about 3,100 km are
national routes ranging fram paved surfaces to dry weather earth and the
remainder are dirt tracks. Most of the roads are in poor condition.

Thére is one Goverrment-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 jsolated areas.

Transport development policy has so far been directed largely to the
maintenance and progressive improvement of existing roads. The Government
is now engaged in re-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 agricuitural regions. The Government has plans for

donor-assisted construction of improved port facilities for ocean
vessels at Nouakchx 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' in 1973.
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f) Niger

Niger, one of the largest landlocked countries in Africa,

is in one of the most precarious situations {n 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:

(§) 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 ccsts are 20% to 50% 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;

(i) the Nigerian route (about 850 km) which connects the central
eastern regions by road to Kano, and by rail to Port Harcourt or
Apapa port (20% more expensive);

(iv) the Algerian route through the Sahara desert (33; 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 producis
are also carried on this route. Most of the remaining externél traffic
goes through Fenin ' under regulation by the Organisation Commune Dahomey-
Niger (OCDN) 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 through
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Benin,  The Abidjan route carries 15.000 MT of fmports and exports. (inclu

‘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 of the Nigerian
‘rpute. Efforts to establish cormercial navigation on the Niger River
have faiied 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 1'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 Tow historically to justify the cost
of modern roads. Recent mining and 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 considérab]y larger proportion 1ive 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. Thé transport system is fairly well-developed.
Most of the 13,200 km of roads and 1,032 km of railway lines are oriented
towsrds 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 Jm are all-
weather gravel and earth roads. Road transport is provided by private
fJ.rms operating in competition. The railway system, camprised of about
660 km of hiain trunk line between Dakar and Mali, carries almost 40% |
of that country's exports and over 60% of its imports; 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 betwee:: Kaolack on the Saloum and Ziguinchor
on the Casamance and Dallar Rivers; because of road >ampetition, 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 items;
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 fmports. During the last few years, the

growth ¢f cotton exports helped diversify the country's export structure



11-22

traditionally dominated by iivestock sales; concurrently, hovever, 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 1s 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 1ittle more than tracks, and are passable by heawvy
trucks and four-wheel drive vehicles only during the dry season. Road
transport service is provided by private transporters; the market is free
but internétional traffic is distributed by international agreement on a

percentage basis between damestic and foreign carriers.

The most important international transport route is the railway
1inking 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 6f goods are carried annually, with Upper
Volta accounting for over half of the total passenger-km and ton-km. Purely
fnternal 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 6f international road links with Mali, 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-
dougou-Togo border road is underway. The Government's decision to upgrade
road 1inks with Ghana and Togo has been based mainly on a desire
for alternative outlets to the sea, and to reduce the country's depen-
dence on the railway connection to Abidjan, although this is now the
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
alternatives. The Government is also engaged in construction of a road
betveen Bobo Dioulasso and Ouagadougou, and of the international trunk
roac to Niamey in Niger a part of the Trans-Sahelian Highway.

Physical Plant

a) Roads and Vehicles

The network of roads within the Sahel and itsaccess routes to the sea
would be reasonably adequate if 211 roads were maintained to design stan-
dards. Limited resources and misplaced emphasis on construction in lieu
of mpintenance {ncrease the burden. A lack of management and technical
ability - a constraint in almost every sector - has contributed to the
acute road maintenance problem.

A recent diagnostic study prepared by consu1tant§l/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, 2 majority of which are

in poor condition.

1/ ,
= Road Maintenance Diagnostic Study for the Sahel. Louis Berger Inter-
national, Inc. \139/77).
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Tables 11 C-1 to 11 C-9, obtained from that report, contain the
most recent information available on the composition and nominal design
features of, the road network. Data on the size and composition of the -
vehicle fleets are also included. Table I1I C-1 summarizes 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 kms (total anrd 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.



TABLE IB-1:

AREA, POPULATION, ROAD NETWORK, VEMICLE FLEET AND VARIOUS_IMDEXES FOR THE SANEL AND OTHFR ATRICAN COUNTRIES

Country Area Population Maintiined Road Total Road Vehicle Fleet Per 1000 Inhabitants Per 1 Sq, ¥km (H

Sq. km 000"s Hetwork Network PubTic & Kms. of Roads Number of  Kns, of Fox's ., Lhmiwrof

(1000°s) (k) Ticm) Private) (maTntaTned] (total) VrhicTes  (maintainel) (total) Yelicles

Cape Verde 4 290 758 758 6,800 2.6 2.6 23 |190.0 {190.0 {1 ,700.0
Chad 1,284 4,035 3,343 31,272 16,086 » 7.8 A a9 48.7 25 0
Garbia 10 519 832 2,960 4,280 1.€ 5.7 8.2 83.2 |»96.0 428.0
Mali 1,204 5,697 4,9?'2 14,045 19,001 .9 2.5 1.3 8.3 23.3 31.6
Mauritania 1,086 1,322 2,529 7,090 11,483 1.9 5.4 8.7 |11.7 32.7 52.8
Niger 1,189 4,592 3,772 18,377 13,951 .8 4.0 3.0 9.5 46.4 35.2
Senegal 197 5,000 9,121 13,250 73,143 1.8 2.7 15 46.3 | 67.4 3171.3
Upper Volta 282 6,032 3,654 16,462 7,497 .€ 2.7 1.2 13.0 %R.4 26.6
West Africa 9,108 146,498 199,254 415,269 1,057,726 14 2.8 7.2 | 22.9 | 45.6 116.1
n:?rica‘ Southem 13,819 169,490 429,500 800,300 3,878,300 2.5 4.7 22.9 | 311 | 57.9 280.7
Sahel 5,256 27,487 28,981 104,214 152,201 1.1 3.8 5.5 | 12.3 | 244.3 64.9
United States 9,057 203,235 5,134,456 5,134,456 138,549,261 pLIR 233 681.7  [566.9 [566.9 15,297.5

NOTE: The "total habitable land area® taken as 1/5 the total land area .
of Mauritania; 1/3 the total land area of Niger; 1/2 the total lard
area of Mali and Chad. The utilization of a fraction of total
land area attempts to negate the prejudicial effect of large
stretches of desert on the density coefficient.

Total rod netvork inclhides estimated unclassified tracts,

717



Table II C-2

Cape Verde Road Network: 1977; (k)
Vehicle Fleet: 1975 (units)
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Ordinary Total
Class Paved . Cobbled Earth Tracks by Class
Primary - - -- .- -- .-
Secondary -- 313 -- -- 313
. Feeder -- 162 283 445
Total
by Type 313 162 283 75¢

Half of the roads are on two of the islands:

257 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. km. Most movement is on foct or by

animal.

1975 Cape Verde - Vehicle Fleet

Cars 2,69¢
Motorcycles 1.530
Lorries & Puses 775

4,004



Table __1II C-3

chad - Road Network 1977;(km)
Vehicle Fleet 1973 (units)

Paved Laterite |Ordinary [Laterite [Dmproved Unimproved

Item roads roads earth tracks | earth tracks | Total
’ roads roads
National and District 253 671 374 79 54l 5351 7269
FRoads . :
Maintainea (1) 253 671 321 79 488 1582 3303
£ of total 100 100 86 100 90 29 a6
'rrai'ﬂc
Vehicles /day
<10 - - 190 - " 259 4406 4855
10-30 - 190 53 - 150 135 1128
30-60 | 253 asl 131 79 132 210 1286

(1)Maintained at least twice in the last six years.

There is an additional non-classified network consisting of 24,000 kilometers of non- 1
tracks. Chad has .024 km of road/sq. km (including the 24,100 km) & 3.1 Dgople/sg?nb':‘:'nta ned

1973 Chad Vehicle Fleet

Cars ' 5,770
Commercfal Vehicles 2.224
0

Le-1l
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Table II C-4
GAMBIA: Road Network: 1977; (km)
Vehicle Fleet: 1973 (units)
. |
‘ Earth . | Earth TOTAL i
cl Paved | ¢ el a ' by eclass
nes roed ::;:1 b1 i eather dryr sgfthe" .
Primary roeads 271 L2s -- 1Th 816
Secondary roads 217 103 - -- 130
Feeder roads - - 1,696 258 1,954
Total by type 30k 528 1,696 L432. . 2,960
?.W.D. respon-
sibility 30k 528 -- -- 832
“ainteined bty
P.W.D. 304 528 - - 832
' i
! 9rf total netwvork |10 18 FX| 15 ' 100
’ !

Gambia has .26 km. of roads/sq. km.

1973 Vehicle Fleet:

and 48.6 people/sq. km.

5,831; no breakdown



Table 1I C-5
MALI: Road Network: 1977 (Xm.)
Vehicle Fleet: 1974 (units)
Classification Paved Ordinary Improved Seasonal Total by
road earth road track track class
National roads 1501 1161 1076 1894 5632
Regional roads 97 543 936 8019 5595
Local roads 9 - 80 1664 1713
Non-classified tracks . 56 - 1049 - 1105
Totals by type 1663 1704 3101 7577 13045
Government responsibility 1607 1704 2052 7577 12940 ]
Maintained 1135 1813 1146 1278 8972 . !
% of total network 63 X 83 X 37 % 17 % 35 ¢ [
Average daily traffic (VvehAl)|
£10 51 133 1933 6176 ,
- 10-30 8% 873 1068 1325 !
30-60 162 837 30 76 )
* 60-100 284 138 63 -
100-200 582 122 7 - )
200-500 367 - - - ;
> 800 128 - - -
1 - a—

- Mal{ has .01 km. of road/sq. km and 4.2 people/sq. km,

1974 Vehicle Fleet: 16,3~.. no breakdown of figures

62-11



Table II1 C-6

MAURITANIA: Road Network: 1977§ Km.) 11-30
Vehicle Fleet: 1977 (units)
< .
Road type
Classification Paved ; Improved Ordinary. Improved Existing| Total by
earth earth track track class
National roads | 4¢5 433 1.821 945 1.041 4.705
Regional roads | 150 - 120 - 1.460 1.730
Secondary roads | - - 125 140 250 655
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% 354 56¢
Average Daily S of
Traffic(VPD) . : __nebwork
<10 A 120 1314 805 2.265 63
10-30 B 3g2 210 512 15
30-60 C 313 155 70 8
60-100 D 150 215 114 7
100-:00 E ] -
DO0-400 F 459 7
> 400 G 6 -

Maqritania has .007 km. of road/sq. km. and 1.0 people/sq. km.

1973 Vehicle Fleet

Cars

vans & Trucks

5,654
5,590
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Table 1II C-7

KIGER: Road Network: 1977:(Kkm.)
Vehicle Fleet: 1973 (units)

Improved | Ordinary 'J
Paved carth earth Trackg Total
Class Toads roads roads
National roads .
Non classified 1739 2091 438 2655 €523
Total 22 49 383 11000 11454
1761 2140 821 13655 | Y8377
Gov. resp. 1761 2140 438 2655 6994
Maintained
network 1673 1712 263 124 3772
(%) (95 ) (80 ) (60 ) (5 ) (54 )
* {
Average vehicleJ . !
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 - 200 310 694 111 72 1187
200 - 400 724 - - - 724
> 400 71 - - - 1

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

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




SENEGAL:

Table 11 C-8

Road Network:
Vehicle Fleet:
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19775( km.)
1976 (units)

| aenm

Classification Paved |é§é:§d ggg%; g%gigf_gé%z; Total
National roads 2001 ] L26} 1153 0 o| 3580
Regicnal roads 370 ol Lso] 10 o] 930
Departmental roads 165 o| 3u20| 1625 0} 5210
Inventc.: 3 roads - - 220 | 1290 3530

2536 | L26| 57231 3975} 1290 13250
Average daily traffic
< 10 - - 7185 1290 | BLTS

10 - 30 - - 260 - 260

30 - 60 - - L20 - k20

€0 - 100 20 - 540 - 560

100 - 200 130 L26 305 - 861

200 -~ L0O 1368 - 268 - | 1656

> 1400 {1018 - - - {1018
2536 u26 8998 1290{13250

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

1976 Vehicle Fleet

Cars
Goods Vehicles
Buses & Coaches

49,257
22,07
4,329



Table II C-9

" Upper yolta Road Network; 1977 (km)
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" Vehicle Fleet: 1975 (unite)
Tl e i~ ordi-
Classification and type of Paved g:‘::; ‘| impro- fnary |Total
road earth | ved tracks
tracks
Total network () 857 [1205 |2864 (11536 | 16463
Network under ministry 857 (1205 }l988 4652 8702
% of classified net- 100% 100% 52% 12% 421
work maintained )
Traffic
Vehicles/day
< 10 - - .. 407 agas 4245
10 - 30 - - 549 52 1071
30 - 60 - 260 | 347 20 | 807
60 - 100 - 76 489 v 2 657
100 - 200 482 617 196 - 1295
200 - 400 375 252 - - 627
> 400 - - - - -
‘National roads ° 857 919 {1396 1288 4460
Departmental roads - 160 210 1550 {1920
wegional roads - 126 | 382 lis1e  [2322
Non-classified roads = = 876 6884 Y760

Upper Volta has .06 kn. of roads/sq, Rm. & 20.8 people/sq.
1975 Yehicle Fleet

Cars
Buses
Lorries
Tractors

9,530
215
9,90

Yotor bikes 2,074
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Transport of Livestock

Existing livestock marketing systems are usually inefficient. Javestock
marketing systems fnvolving the trucking of animals over long distances
to markets often have been unprofitable to farmers. Consideratle loss
of animal weight occurs 1f 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 1ivestock 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 II C-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 operated jointly by 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
Nigerian ports. The Ghana railway system is similarlyinefficient.
The Conakry-Kankan line in Guinea, which theoretically offers
the shortest route to Bamako (920 kms, supplemented by road con-
pections), is in serious need of rehabilitation, and cannot be
considered a campetitor for Sahel traffic. The Cameroon railway,
recently extended to N'Gaoundere, Cameroon, offers service into
southern Chad with some road connections. In addition, a rela-
tively new line in Mauritania carries iron ore exports from
a mine at F'Derik to the Port of Nouadhibou, north of Nouak-

chott. The Gambia and Cape Verde have no railroad service.
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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 lartest activity involves
iron ore fields near F'Derik, Mauritania, for which rai.
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 paséengers moving greate;

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 IT C-11 indicates ton-km traffic orowth rates from 1468 to
1976. Traffic showed a decline in 1975, reflecting the comple-
tion of drought relief shipments.
Table II C-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 pelow.



Table II C-10
Principal Ra{l tines, Sahel Cour..les 1973

Country Frok/To Length Principsl Commoditfes Passenger Special Notes Port Connections
{im) with tunnage Data
Rauritania Nouadhibou/ 650 Iron Ore ~ 11.1 th tons (74) Limited am't Iron ore- .
F'Derik small am't gen.freight estima::ds.h:?:eu::: Nouadhibou
to equal mine pro-
643 ductions
Senegal Dakar/Kidird 262 Phosphates 1,196 th tons(75/76 Internatien: -
Dakar/St. Louis Mali Exports 97 th tons (" ger: fﬁm}’zo‘,ﬁﬁ"" Dakar
Sranch to 129 Mali Imports 166 th tons - 1,850 th double-counted with
Linguera Groundnuts 105 th tons " pass Mali estimate below
Other 42 th tons ( " (75/76) (Links with railway
in Mali)
Mald Koulikoro- 642 Natfonal:
Bamako/Kidir{ Cement 46.4 th tons (75)
Other 49.9 th tons
Exports:
Groundnuts & related See Note For Dakar
prod. 27.4 th tons - Senegal Above.
Cola nuts 17.3 th tons 491.6 .
Other 33.0 th ton. th pass.
Imports: (75)
Foodstuffs 65.4 th tons
Petro. prod. 31.6 th tons
Salt 24.7 th tons
Other 53.2 th tens
Upper VYolta Ousgadougou/
| lvo;yr::"t s S0 d Upper Volt
order uthbo.nd: pper Volta Freight is tota dja
(u »i“.ﬂ) 0i1 seeds 43.1 th tons (75 398 th. (75) for lg,pper v°|:.‘ Abi J "
Livestock 31.9 th tons (75 Ivory Coast and Ivory Coast
Cotton 31.0 th tons (75 1,755 th. (75) one source says
Other 61.3 th tons (75 Interstate Upper Yolta pro-
678 th. (75) vides % of
traffic

8e-11



Table II C-10 (cont'd)

Country From/To Length Principal Commodities Passenger Data: Special Notes: Port Connections
(xm) with tonnage
Upper Yolta Ouagadougou/
lvory Coast Passenger data ae for Abidjan
Sorder passengers buying
(to Adidjan) (517) tiorthbound: ticket at station.
Petroleum .
products 109.8 th tons(75)
Food & sever 91.0 th tons See 1st page
Cement 80.1 th tons
Other 87.5 th tons

TOTAL ..ccvcecccccccconsanccasas 2,853

6e-11



Table It C-11

A COMPARISON OF FREIGHT TRAFFIC ( Index of Ton-km

RATLROADS OF WEST AFRICA
(1963 -1976)

Country YEAR
1968 1969 1970 1971 1972 1973 1974 1975 1976
Cameroon 61 72 84 89 100
Mali 100 124 133 122 123
Senegal 97 100 109 102 93 103
|
Ivory Coast/
Upper Volta 86 94 100 105 102 32

Notes: 1972 or 1972/73 = 100

Op-I1



TOTAL COST AND DISTRIBUTION OF PROJECT COSTS
FOR PPOPOSED RAILRNAD PROJECTS; WEST AFRICA

Project Distribution
(Percent of Total)

Track Improvement:
Bridge Repair
Locomotives
Freight Cars
Passenger Cars
Telecommunications
Training

Consultation & Study

Table II C-12

Cameroon

22
17

23)
2

~Q o N

Mali Senegal

17 60
2° 0
51 ;__.21
)
0 0
neg. 0
1 14
2 5

11-41

Ivory Coast/
Upper Volta

51

25

19

w w o
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Management Issues

The railways are plagued by three major difficulties:

1)

2)

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. Conseguences of these factors
are losses of traffic to road transport, with related

losses of revenues and increased unit operating costs.

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-

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

3) Consequences of the poor performance of other govern=
ment agencies, including those which are supposed to
control the railway corpanies. For example, debts
owed by the government to the railway are paid late oOr
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
purchase of spare parts. These are all basic govern-
mental problems over which the so-called »autonomous"
railway has no power Or influence, and they cannot be
solved merely by pouring in additional funds; the more
fundamental reguirement is for the adoption of vigorous

measures, and the7wi11 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
disappointing. The effort has failed primarily because actual
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
railway legislation, although this legislation appears quite
inadequate.

Coordination Issues

Although the understanding between the Senegal and Mali railways
has imoroved over recent years, much remains to b. done. Most
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 commodity. Only
international traffic wonld then remain important, and action is necessary
at the managenment level to prepare the railway for serving this traffic.

In the meantime, the first step to be taken for catering to the in.ernational
sraffic would be to establish a pool of wagons and locomotives operating

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

agreement.



11-45

Governments and donors should adhere to the followinc
ov ‘delines:

(1) 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 betveen users, adjusting tariffs according to
seasonal peaks to encourage off-season traffic, etc.

= closing down of unprofitable branch lines;

= changing froz the rigid budget concept to the more flexible
one of open estimates;

- staffiing railwvays with former exe utives of the private

cTansport sector.

Solutions to the railways' institutional and management probler; are
the most pressing need in the sector, and foreign financial aid should in
the future be contingent upon major cnanges being made fram present

practices.
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¢c) Ocean Porcs

The economic litellnes OI TNE danellan COUNIIIES ale WiE Luulcs
which provide access through neighboring coastal countries to import/
export outlets for overseas trade. These routes are doubly important
because, in many cases, they also serve the modest flow of exports
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 cammercial reasons, has adopted
the policy of avoiding dependence on any single route. As a result,
routes now 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 import/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)
- o0 Lome (road)
- “o0 Tema (road)

crad iv‘ojamena): 18 BRELHETSRUERYY T
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Mauritania, Senegal, Gambia and Cape Verde have direct access

to the sea; for the four landlocked countries adeguate 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 #nd 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 ascociate 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 countrier are
underutilized although they may actually be moxe econcimnical

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
chgo 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 arc utilized in ports serving the Sahel.
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However, under normal traffic conditions, the total area
avazlable appears inadequate, and gheds or warehouses are con-
gested during the peak produce trading period, although they
remain half-empty for the other six months of the year. All
the storage operators, whether private, as in D;kar and Abidjan,
or public, as in Cotonou, are reluctant to invest in storage
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
use of overall storage capacity. The large number of public
corporations (from both enclave and coastal countries) which
utilize port storage facilities also creates problems, since
they Zrequently claim immunity from normal restrictions on
storage use, and are gquick to exercise pressure on port authori-

ties. This situation natually does not. allow coordination

among users.

some inadequacies in port operations stem from a lack of
properly trained perconnel. In many cases, gtaff members
originate from the public gervice, and consist mainly of civil
engineers without the necessary expertise to control the
complexities of the shipping jndustry. In this rgspect, ports

in the region guffer the same ghortcomings a8 the railways.
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River Transport

Table 11 C-13 presents the major navigable rivers in the Sahel. While

river transport holds promise in terms of low operating costs ranging

from 2.5 cents to 4 cents per ton/km on annual volumes of 1 million to

5‘0,,000 tons, there is limited scope in the Sahelian region for such

services.

(€Y

(44)

The notable exceptions are:

The Senegal River from Saint Louis (Senegal) or Rosso
(Mauritania) to Kaedi (Mauritania). This once-active
service vas operated by a szall fleet of shellow-drafi
craft vhen Dakar vas the main port of entry for Maurita-
alan traffic. However, since Nouskchott has become in
recent years the port of entry for this traffic, river
transport has dvindled to an erratic service with a fev

old crafc, and road transport direct from Nouakchott i3 mow
the cheapest solutiont/. It 1s unltkely that river

service can be economically revived on any scale until and
unless the Senegal River {s daced and pubstantial voluzes
of mineral ore and agricultural produce are generated in
its bdbasin.

The Niger River from Bazako to Gao in Malil during the seven-
ponth navigational ;éazon. This route is the principal
dozestic artery into portheast Mali, tn4 18 estimated to
provide the required transport at & cost 70% less than road
service. Rapids on the giver preclude service beyond Gao.

Considerable investments are required to modernize the existing

fleet.

1/ The railway service from Dakar to saint Iouis connecting with the

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



Table I1 C-13

Principal Inland Wa.erways; Sahel Countries

River Name Countries Affected Length Navigation From/To Notes
(km) Season
Casamance Senegal 270 Full year
Chari Chad 580 August-December Sarh/N'Dja::2na
Gambia The Gambia 288 Full year Banjul/Busse or Fatoto Distance upriver depends
on ship's draft
Logone Chad 540 August-December Mondou/N'Djamena
Niger Niger August-April Gaya/Port Harcourt Gaya/Niamey for part
Mali 1782 July-January through Mali of season
Saloum Senegal 140 Full vear
Senegal Senegal, Mauritania; 701 Full Year

and Mali

Vayes/St. Louis

May be 1imited to
small vessels.

0g-I1
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(iii) Lake Chad - A mmber of small private operators service
points around the lake.

Considerable efforts have been expended on attempts to develop permanent
‘iong-haal river services on the Niger fram its mouth north to Niamey.
Trials have been campleted, but camercial develogment of the route is
not pramising because of the operational difficulties and cost involved
in negotiating the locks of the Kainji dam, and also because of the exis-
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
the time being be restricted to the Niger River in Mali, and on a 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.
A1l of these services are gradually losing ground to road transport as
Jand routes are extended and improved. Some improvement in the Niger
River operations could be expected following rehabilitation of its
somewhat antiquated fleet and facilities, and a project is now being
considered for financing by the Canadian International Development

Agency (CIDA).

Small private craft are active throughout the Senegal and Niger River
systems on short haul-activities (about half of total river traffic in
Mali), but there is little scope for extending commercially viable river
services in the Sahel region until results are available on the GMVS
studies associated with development of the Senegal River basin.
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Aviation

Projects for aviation development in the Sahel are limited, except for
the transport of high-value cargo, which is in any case not aburdant in
the Sahel. Existing facilities have the capacity to receive any

additional traffic that may materialize.

Aviation in the region is better coordinated than other modes because

of the existence of an international infrastructure/navigational aid
agency (ASECNR), which provides the necessary services at international
airports, and also trains personnel. International air transport services
are provided mainly by the Air Afrique/UTA Group which enjoys a de facto
nmonopoly position. In this respect, other carriers have claimed that they
are given little chance to obtain traffic right on African lines, and that
this has contributed to the isolation of the Sahel. It is not clear,
however, whether foreign airlines are actually eager to call in the Sahel;
so far, their efforts have focussed on obtaining rights to high-traffic
cities like Abidjan, lagos, Dakar, and Monrovia, but not for service in the
hinterland. Morecver, unless trade prospects develop considerably, these

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

1n addition to the Air Afrique service, danestic airlines of the countries
provide local and same international services, mostly in West Africa.
Better coordination or even integration of the existing damestic lines
into a miltinational regional airline would most likely produce substan-
tial economies in the form of standardized equipment, better utilization
of such equipment with improved schedules, additional stop-overs, and

elimination of partially duplicated services.
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Aircraft and Ground Facilities

Domestic Air Service

Table.1l 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 2 weather

recording network.

In 1971, only the airport at N'Djamena was equipped to handle jet
pircraft 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
Douglas UC-3s (Dakotas). Other small strips are suitable for 1ight
aircraft only. The airport at N'Djamena became very important 1n
World War II, and,after Paris, was the largest airport in the

former French Unfon. In 1971, five foreign airlines ﬁrovided regular

service.


http:Table.I1

TABLE II C-14

SAHEL
DOMESTIC FEEDER SERVICES,
AIRCRAFT AND GROUND FACILITIES

(1971)
“DCHESTIC AIR SERVICE
COUNTRY No. of No. of Commercfally Useable
Transport Aircraft| Passengers/Annum Tonnage/km (000's) Domestic Airfields (1971-72)
Cape Verde M.A. N.A. N.A. N.A.
Chad 5 (1970) 25,637 (1970) 460 (1969) 32 including 7 principal airports
89,000 (1971) 7783 (1971) and 6 small fields
44,000 (1972 8700 (1972)
108,000 (1973 4100 (1973)
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 (1969) n.a.
1679 (1971)
1903 (1972)
2556 (1973)
Senegal 3 9,000 10 (1969) 17 (13 used regularly)
Upper Volta 2 n.a n.a 47 small airports

Totals . . . . . .21

n.a. - not available

vS-11
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Mauritania

The largest number of commercial transport flights and passengers in
Mauritania (1971) were handled at Nouakchott Airport. One of the
country's 22 airports, Nouadhibou was the only field served by com-
mercial jet aircraft. The national carrier, Air Mauritania, had five
aircraft in regular service in 1971, and some airports in Mauritania

were also served by foreign carriers.

Senegal
Senegal had seventeen airports or landing fields {n 1972, of which

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

equipped facility. Dakar js a hub airport between sub-Saharan Africa,

Western Europe and the Americas. In 1971, 347,000 passengers of

whom 973 were in transit, utilized Yoff International. In 1973

17 international carriers used the Dakar airport regularly, and studies
were underway to expand Yoff runways to actommodaie DC-10 size jets.

In 1973, Yoff could accommodate Boeing 707s. Domectic service was
provided by Air Senegal, a government ovned carrier. The most air
traffic in domestic service was from pakar northward to Saint-Louis,
eastward to Tambacounda, and southward to Ziguinchor, Small passenger

aircraft provided regular service to about 13 of the 17 airfields.
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1i. International

Recent data on air carrier movements and traffic for six Sahel countries
are shovn in Tahles 11 C-15 and II C-1€. Along the Western African coast.
airline traffic is increasing fairly rapidly, and aviation policies
of p}Stectionism may be 1imiting even greater expansion. With the
{nland countries, it is a different story; the land-locked countries
have a minimum of air access to the sea, and according to the ICAD
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
These are some of the world's poorest people; some 80%-90%
of the economies are based upon subsistence farming and nomadic
herding. Sahel countries have as many as 70% of their popu-
lations nomadic. The average GDP per capita ranges from $90—
§n 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
pecpie in an area which is 70% the size of the continental
United Sates, and they are not evenly distributed. There
2re areas in thé Guinea zone where the land is overpopulated;
Senegal for instance, had a population density of 1236 persons/km2
in one region. It is believed that this population would be
available at minimum wage for construction and maintenance
work through community/DPW 1iaison,

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.

e Ministerial organization and inhouse capabilities are largely
inadequate and incapable of assuming expanded roles without
considerable support. In conjunction with projects they are

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

Financial and human resources are scarce

P general lack of adequate management systems limits pro-
gress and increases costs.

There is a substantial pool of human resources in the rural
areas remaining underutilized. Steps to engace

underemployed agricultural workers in road upgrading and
maintenance as a means of better

utlizing the countries' most significant asset - the people -

and of improving rural transportation, should be considered,
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Domestic Contractors

Domestic contractor road building and maintenanc> capabilities

are extremely limited. Some countries have no domestic contractor
caqabi]ities for road building; a few have had subcontract work

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

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

A profile of 1rcal construction contractors reveals the following:
o Only a few fiims are of any size. Some of them lately have
wardled subcontracts for fill material, etc.
o There are a large number of small consiruction firms that are
not involved in highway construction.
e The largest domestic contractor has the capacity to handle

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

Among the handicaps that domastic contractors throughout the Sahel
face are the following:

e Skill shortages at all level .

e Shortages of working capital and credit.

e An insufficient volume of contracts.

o High transport costs

e Restrictive government pureaucracies.

Under present conditions local contractors can best be used for

highway work to provide 1imited services and local materials.



Skilled and Unskilled Labor
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The relative proportion of the Sahel population in agriculture,

their VTiteracy and 1iving standardsare reflecced in Table 11 €-17

Table II (-17

AGRICULTURAL LABOR FORCE AND LITERACY
SAHEL COUNTRIES

Approximate Gross

Domestic Product % Labor Force %
Country Per Capita in Agriculture Literacy
Cape Verde $-120 80 ---
Chad 120 9 5-10%
Gambia 180 84 .-
Mali 90 80 5%
Mauritania 320 85 5%
Niger 130 91 5%
Senegal 360 7: 5-10%
Upper Volta 110 89 5-107%
Observations:

e The labor force in agriculture is largely devoted to subsistence

Jevel farming and livestock grazing. In an economic environment

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

attractive and more equitable than free voluntary labor.

o Seasonal shortages of labor will develop during the harvest and

planting seasons. This fssue has received almost no attention in the

available literature. Rural road construction and maintenance work

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

@ Technical and management skills are in short supply throughout

the population and at all levels in government.

e Some ministry staffs are more efficient than others; all are
in need of improvement. Training and advisory services are .
needed in all the Sahel countries, especially in the maintenance

activities of the government units.
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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 roc® of the henefits 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 wiil 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 tae efficiency vwith which the government
operates these enterprises and the consistency of the tariff struc-

ture.

For example, government owned transportation companies are

sometimes operated so inefficiently (due to lack of management skills,
overstaffing and other institutional constraintg 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 deficig,rather

being ‘passed on to the customers. Furthermore, unless the government
agency that develops the tariff structure has the technical

expertise required to formulate & comprehensive and consistent



tariff structure, tariffs may have little relation to the

actual transportation costs over different road environments. Thus, -
the tariff for transport over a road classified as "poor" gould be in-
.correét1y calculated as only 10% higher than the tar{ff over a road
classified as "good". Since the transport cost over a poor road

may be 200% higher than that for a good road (See Table _2 ., Chap-
ter VII), reclassifigqtion of the road after improvement to “"good"
condition wv0uld in this case return to the consumer only 2 very

rinor part of the potential 200% saving.

This section of the report discusses the organization of the transport
jndustry in each of the countries of the Sahel, and the results are
summarized in Table II C-18. For each country this table presents the exter
to which tariffs are re£ﬁ1ated by the government, the organizztion of

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

number of vehicles owned by each company, anq}based onéur 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 2 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 tonekm 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 19743 therefore most

transporters consider the official tariffs as too low. The trucking
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industry is organized into four large companies. 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 Nationale de Commercialisation du Tchad (SONACOT) for col-
lection and transport of cur 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 competitior botween truckers, and which has firmly established
the monopoly of CTT. This company nowontrols fraight alloca%.» vor both
domestic and external transport (except for the special commodities such

as oum arabic contrclled by the other three companies), and serves as

a lobby group for the trucking industry. Staffed and operated 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.



Country
Mali

Niger

Senegal

Upper Volta

Gambia

Chad

Mauritania

Cape Verde

Table 1I C-18 ORGANIZATION OF THE ROAD TRANSPGRT INDUSTRIES

Tariffs
Gov't con-
trol%eﬁ

Competi-
tively set

Partly requlated

fov't controlled

but not enforced.

Unknown
Gov't con-
trolled
Max. tariffs
set by gov't

Unknown

IN TIl._SAHEL COUNTRIES

Truck Companies & No. of Vehicles

1 cooperative, 550 vehicles
1 state owned, 250 vehicles
Many smail firms

1 49% govn't-owned, 260 vehicles
1 syndicate, 180 vehicles
Many small firms

Mixture of large, medium, and
small firms

1 mixed public/private firm
Many small firms

Unknown

1 cooperative, 660 vehicles

? semi-pubiic wit" monopglies for cotton
and other special cormoditins

1 trucking syndicate

Unknown

Extent to Which Road Improve:-
ment Savings Will be Passed
on to Farmers

Probably unfavorable

Favorable

Probably favorable
Favorable

Unknown

Probably unfavorable
Probably unfavorahle

Unknown

(9-11
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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
.farmers. One possible alternative consists of providing technical 4
assistance to the Government enabling it to set tariffs on a rational
basis, without being dependent on cost information submitted by the
truck operators. The Government would need to focus its efforts also
on the setting of appropriate user charges. This would require further
technical assistance and general strengthening of the bureaucracy to
enable it to study and make recommendations on metters such as the
effects of import duties on the relative costs of operating vehicles,
the assessment of the effective capacity available for tne 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 possihie for the
Government 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 Mali, and
controls tariffs as well as the distribution of international and
impb}tant domestic freight. There are many trucking organizations,
ranging in size from a very 1a}ge cooperative with 550 vehicles, 2
State owned company with 250 vehicles, a number of private companies
which have about 10 to 30 trucks, and many independent small firms with
up to about 4 trucks. The market 1 ;hus well fragmented, but the
efficiency of the trucking industry is Tow because of problems such

as poor management organization and a seasonal work cycle based on

the agricultural calendar, a1l of which have resulted in a low average

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 ans

high irflatisn ratcs.

Fragmentation of the trucking industry promotes competition, and
favors the passing on of cost savings to farmers. However,
the fnefficiency of the trucking industry, the inappropriate tariffs
and the? inability of the éovernrent at this time to develen a rational
tariff structure based on vehicle operating costs is an inhibiting factor

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

much of any savings in transport costsdue to road improvements and the
same comment as made for Chad regarding technical assistance applies

to Mali.
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Mauritania
The novernment 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
maximum tariffs which is done by the Government. The syndicate nego-
tiates transport prices with shippers, {ncluding the Government and
subject to the ceilings set by the Government. In principle, 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
least cost of transportation for the users. However, the syndicate
lacks capable management and the technical and administrative expertise
to properly set these tariffs. In addition, a monopoly such as re-
presented by the syndicate will probably set tariffs 2t the highest
level the market can bear rather than dn' the basis of the economi¢s--
of marginal cost pricing, such as would be set by free
competition and rational road user charges. It is therefore unlikely
that the farmers in Mauritania will participate directly €rom savings
in vehicle operating costs brought about by road improvements. The same ¢
ditions regarding technical assistance for Chad and Mali apply to

Mauritania.

Niger
Frefight 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
handles about 60 percent of the ?%eight tonnage in Niger. The other
trucking companies are organized in a syndicate which accommodates the

" premaining 40 percent of the tonnage traffic rate.

There is 1ittle direct government intervention in road transport
operations and there are no official tariffs. Though there are only
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 wiil pro-
bably be transferrad to the producers and the consumers.

Senegal

The road transport industry in Senegal is comprised of three major
segments: (1) a few large firms, generally with significant foreign
ownership, operating in the modern private sector. These firms have
their own maintenance and repair facilities and carry the products
(petroleum, logs, refrigerated products, etc.) of the freiaght 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, nealecting maintenance and insurance,
deferring vehicle replacement, 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 quality 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 it can 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 is operaied 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 1imiting
vehicle weights and dimensions are satisfactory, the regulations are
not adequately enforced. Since enforcement of safety, vehicle main-
tenance, and weight regulations will significantly Tower 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.
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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 reduires 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, particularly during the

period of the year when there is 1ittle 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-
mer.t regulations primarily concern vehicle safety. Therefore, road
improvements in Upper Volta will in all 1ikelihood produce vehicle

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

Passenaer Transportation in the Sahel

The transportation of passenger. in the Sahel appears to be fr:ely
competitive. There are no establisheu passenger tariffs in the
rural areaS;and there do not appear to be 3ny schedgled passenger
services. Passengers get rides on a.;hen-availab1e basts on trucks
that ave returning with empty backhaul§ or that are only par-
tially loaded with freight. The rates for transportation are usually
negotiated between the passenger and the trucker. Thus, for all of
the countries in the Sahel,passengers probably participate in the

savings in vehicle operating costs brought about by road improvements.
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Management of Financial Resources

The weakness in maintenance resoucces stems essentially from a lack

- of management anv technical expertise, equipment, and local funds for
recurrent expenditures. The IBRD and other donors have provided es-
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 efther because
road-user charges are set too low, or because proceeds from such
charges are usec for purposes other than road works; in the Sahel,
both sftuations exist. If road-user charges are lower ti..n appro-
priate, road transport is in effect subsidized, and the modal demand
for transpcrt may in some instances be distorted; on the other hand,
if road user charges are adequate but funds are misallocated, Govern-
ment priorities are favoring other elements in the economy. In the
Sahelian countries, it is difficult to establish the degree to which
either case ts applicable, since none of them has yet projected

road maintenance budget requirements over an extended period (say,
five to ten years) taking into account inflationary pressures and

maintenance needs cf existin§ and planned roads.

Government budgets and accounts on an annual cash basis are not an
adequate mechanism for planning operations and determining the costs
of providing technical services. Budgetary and disbursement proce-
dures are generally slow and compiex, and much waste is {ncurred under
the guise of financial orthodoxy; also, these procedures tend to es-
calate the cost of services as contractors kedge against payment un-
certainties. Since the magnitude of the problers involved make a

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 commercial basis.

The 'Road Fund system has advantages: 1t provides a better accounting
of revenues and expenses related to road infrastructure; it permits
some long-term planning; and it may give 2 quarantee that money will
be available when needed. However, there are also disadvantages.
Establishment of a Road Fund is, 1ike that of many autonomous govern-
ment agencies, a recognition of inability to modernize current, govern-
ment techniques. The Road Fund does not improve the functioning of
standard Government departments, but may duplicate them; in terms

of expenditure of manpower, time, and money, it may be 2 costly

system which can hardly be borne by poor countries. Moreover, it

does not solve the basic problen of Treasury Tiquidity. 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 maintcnaince.



CHAPTER 111

CURRENT ACTIONS AND PLANS OF USATD AND I11-1

CLUB DU SAHEL IN THE TRANSPORT SECTOR

A. Sumary
Table III A-I is a detailed presentation of [ISATD ar Club du Sahel

current activities and plans in the transport sector as of November
1978. They include a total of 172 projects and programs, represent-

ing investments amounting to §1,632.637 million.

In Table IIT A-2 the modal split in investments is indicated, Reflect-
ing the relative importance of road transport over other modes in the
Sahel countries, Table III A-2 identifies a total of 11A Proiects and
programs dealing with road construction, rehabilitation, maintenance
and other highway related investments. They represent $1,311.305
million, or about 80.3 percent of all current and planned investments
by Club du Sahel donors in the transport sector. Eleven railway pro-
jects account for $161.343 million. Twenty water transport projects
are included for a total of $87.751 million. Twelve air transport pro-
jects represent iivestments totalling $34.547 million. Finally, 13

multimodal projects are expected to receive $37.691 million.

The following definitions apply in regard to Club du Sahel transport

investments:

1) Fundiny Committed:

These are funds which have already been comitted or disbursed
by donors for projects currently under implementation

(5652.535 million, see Table III A-2);

1/ Dollar amounts for 19 of the 172 projects and programs identified in

=~ able III-1 are not yet available. However, the DOT team estimated
the cost of the 19 projects (See Section C of this chapter) and they are
included in the $1,632.637 million above. All amounts are given in
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

Tat e III A-2);

3) Additional Funding Required:

These are alditional funds necessary to fully finanme the total
cost of a project, but for which donors have not yet expressed

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 now under active consideration by one or more
donors. Fifteen projects still require additional co-financing donors in
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
ir, Table III A-3.The table also indicates how mach is still required for

partially camitted projects and for projects under consideration.

The distribution of Club du Sahel donor investments in the highway sub~-

sector according to the type of road work (construction, rehabilitation,

- intenance) is given in Table IIT A-4. The "other" category included in Teble
1II A-4 refers to highway transport projects involving no road work

(e.g., provision of vehicles, vehicle repair service stations, etc.).

Table III A-5 breaks down current and planned highwav investments.

by type of road (primarv, secondarv. feeder).

The time stream of funding camitted, under consideration, or required for
transport infrastructure projects between 1970 and 1990 is given in

Table IIX A-6.
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Graphical representations of the time stream are provided in Figure III A-l
(for all transport modes: funding required, under consideration and
camitted), Figure IIT A-2 (for all transport medes: funding requu:ed) ’
and Figure III A-3 (for road transport: all funding for constructlon,

rehabilitation and maintenance).

Table IIT 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 fram Club du Sahel
donors, the eight Sahel countries currently receive substantial assistance
from the socialist countries. Table III A-8 shows that during the 1954-1977
pericd CILSS Member States have received $543 million in loans and grants
fram the socialist countries. Although no sectoral breakdown of this assis-
tance was available to the DOI‘ 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
developed in order to adequately assess the external aid requirements of

Sahelian transportation.

USAID Participation

As shown in Table III B-1, USAID is currently participating or concidering
participation in 20 of the 172 projects and programs in the Sahel transport
sector. Of these, 7 are already being implemented with USAID financing for
a total of $23.238 million. USAID is also considering participation in 13
projects and programs for an additional financial contribution of $85.450

million. The total value of current and planned USAID activities is $108.688
million.
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USATD is now camitting $3.0 million for construction of feeder roads in
Senegal; $11.98 million 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 Mali; 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 in Chad,
Niger and Upper Volta ($26.35 million): three projects dealing with con-
struction and rehabilitation of secondary roads in Mali, Maritanie and
Upper Volta ($28.0 million); three feeder road projects in Gamgia,
Mauritania and Niger ($23.1 milijon); 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
and validity of those criticisms could not be readily confirmed without a

more detailed examination of the Club's performance so far. Nevertheless,

2/ The Transport Master Plan for Casamarce 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 development assistance effcrt for the
Sahel into a camprehensive 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 the Club. Further, there is mo
technical secretariat available to provide the technical expertise and to
undertake the detailed analysis required to formulate a camprehensive trans-
port investment program. At the present time, the Club du Sahel essentially
serves as a "loose" forum to coordinate intermational 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 éllow AID to assess the Club's adequacy amd effectiveness as the central
mechanism for coordinating the plénning and management of develomment 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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Estimating the Costs and Campletion Times of 19 Transportation Projects

Cost figures and campletion dates are not yet available for 19 of the 172
projects and programs identified in Table III A-l. The DOT team, however,
has estimated the costs and completion dates of these 19 projects. These

estimates are presented in brackets or parenthesis in Table III A-l.

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 rcad projects.

For construction and rehabilitation of primary roads, from 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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‘e construction and rehabilitation cost of secondary roads, fram a sample
of 9 projects, worked out to $31,000 per km. As with primary roads there
was no significant difference between oconstruction and rehabilitation
projects. The cost of feeder road maintenance and rehebilitation, fram a

samle of five feeder road projects, worked out to an average of $3,800

per km.

Project execution times were estimated from an analysis of project completion
times of 22 road projects funded by the IBRD. These projects included road
maintenance, rehabilitation, construction and upgrading of all types of roads.
The most significant variable that seemed to affect the project completion
time was the project cost, and the following relation was derived from the
analysis. For projects that cost less than $5 million the execution time
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.
It may be of interest to note that the shortest project campletion time
recorded was two years for a highway projec: in Senegal costing $2.5 million.
The longest time recorded was ten and one-half years for a national highway

project in Ecuador costing about $70 million.

For the 9 uncosted water and maltimodal transport projects the available

information on project description was too vague to permit development. of

quantitative estimates as used akove for the road projects. Estimates were



111-8

therefore made on a purely judgemental basis and, though lack-
ing precision, should nevertheless be adequate for purposes
of approximating future funding requirements.

Data Sources

The information contained in Table III A-1 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 #ahel 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. 1In
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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mimeo. This is essentially a list of projects and
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.

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)

2)

Chad, feasibility study for the GUELENDENG-BANGOR primary road
(0.444 million).

Chad, Local rehabilitation of SARH-BANGUI primary road ($1.2
million).

Chad, Construction of the MOUNDOU-GUIDJIBA and BANGOR-LAI primary
roads ($139.0 million).

Chad, Study for the MOUNDOU-DOBA primary road ($0.4 million).
Chad, Modernization of secondary airports($0.28 million).
Chad, Extension of N'DJAMENA International Airport ($0.785
million).

MZLI Construction of the KOUTIALA-SIKASSO major road ($17.18
million).

MALI Study and design of BAMAKO-KAYES major highway ($0.401

million).


http:airport.($0.28

9)

10)

1

12)

13)

14)

15)

16)

17)

18)

19)
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Mali, Construction of the SIKASSO-DIOIIA secondary

road (250km. plus bridge over BAGOE River) ($5.5 million).

Mali, Fourth Highway Project: maintenance and rehabili-
tation including work on DIOULASSO-BOGOUNI trunk road

($40.0 million).

Mali, Constructicn of the KAYES-NIORDO secondary road

linking into KAARTA CIDA IRDA area ($15.0 million).

Mali, Construction of the MARKALA~NIONO secondary road

($15.0 million).

Mali, Construction and maintenance of GA0 -MOPTI major

road; work brigade; materials and experts ($50.1 million).

Mauritania, Construction of NOUAKCHOTT-KIFFA major

highwav ($74.86 million).

Mauritania, Participation in multidonor financing of
the N(IJM(CI-IOI'I‘-NE‘MA road (section to link KIFFA-ATOUN EL

ATROUSS) ($19.92 million).

Mauritania, NOUADHIBOU Port expansion ($22.079 million).

Mauritania, Extension of ferry service and construction

of a pier at ROSSO ($1.469 million).

Mauritania, Construction of a domestic airport at NEMA

($6.753 million).

Niger, Maintenance and rehabilitation program:
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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 miilion).

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 miliion).

25) Senegal, Improvements and paving of the KOLDA-VELINGARA

major road ($12.55 million).

26) Senegal, Construction of the TAMBACOUNDA-MALI BORDER

secondary road ($5.6 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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31)

32)

33)

34)

35)

36 )

37)

38 )

39))

40,
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Senegal, Strengthening of Dakar International Airport
plus technical assistance for small airport development

($12.0 million).

Upper Volta, Study for the section FADA N'GOURMA on
the NIAMEY road ($1.141 million).

Upper Volta, Improvement and paving of the OUAGADOUGOU-
KOUDOUGOU major road ($14.3 million).

Upper Volta, Construction of the DORI-DJIBO major road
in the ORD du Sahel ($7.222 million).

Upper Volta, Construction of KONGUSSI-DJIBO SECONDARY
road ($1.2 million).

Upper Volta, Reconstruction of the BANFORA-BOBO-HOUNDEE
primary coad; equipment; technical assistance ($22.1

million).

Uppe:r Volta, Reconstruction of the SOLENZO-KOUDOUGNU

primary road ($4.15 million).

Upper Volta, Upgrading of the KOUPELA-N'GOURMA-NIGER
BORDER major road ($60.0 million).

Upper Volta, Rehabilitation of OUAGADOUGOU-KAYA primary
road and KAYA-DORI primary road ($46.0 million).

Upper Volta, Reconstruction of the OUAGADOUGOU-KASOLO
link on major road to KAYA {$2.5 million).

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 manganase mine at TAMBAO with OUAGANOUGOU ($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 reaional road SABONGARI-GAYA
to link Benin and Niger ($5.168 million).

The total value of the projects shown on Map I11I-E1 is $855.944 million, or

52.4 percent of all the projects identified in Table III-A1. 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.
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TABLE 111 A-1

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU_SAHEL

IN THE TRANSPORT SECTOR

ACTIVITY DESCRIPTION DONORS
Provisfon of equipment,

snare parts & technical

assistance for road work 1INSD
Purchase of ten huses Relafim
CILSS /UNSO 401 Proaram: . -Via.UNSN
Construction of 100 km. ’
of feeder roads

Furnishing of road

construction equipment FED
Provision of a FRG
comhinatfon freighter/

passenger ship

Trainina of maritime Morway
administrators and

shiopina inspectors

Assistance for Norway

navigational aides
(first tranche)

AMOUNT

(U.S.$mill1{on) ACTIVITY STATUS

n.2s Reino implemented
n.am Reing imnlemented
1.0 linder active
consideration
n7a 'nder consideration
0.83 Reina implemented
n.na3 Near completion
n.n77 Reino implemented

FUNDING STATUS

Financed

Financed

Financino requested
hy CILSS/Govt. of
Cape Verde.
Participation {is
beina considered by

Yuwait and the
Metherlands.

linder consideration

Financed

Financed

Financed

BEGINNING-

CONSTRUCTION

DATES

N.A. /T978-797
1978- /1877

N.A. /T979-8/

N.A, /T9R0-1980/

1977-1980

1978-1978

1978-78

bL-II1



COUNTRY
CAPE VERDE

CAPE VERDE
CAPE VERDE

CAPE VERDE

CAPE VERDE
CAPE VERDE

CAPE VERDE

MODE

TARLF I11 A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

ACT:VITY DESCRIPTION

Water

Water

Water

Water

Water

Water

Alr

Assistance for shipping
reorq@nization (first
tranche)

Financing part of ferry-
boat requirements

Janela Harbor improve-
ments on Santo Antao

Participation in the
engineering, design and
supervision for the
extension of the harbor
at Mindelo, and for
establishing a ship repair
facility.

Passenger and cargo ship for
intar-island transportation

Studies for Praia Port-
Phase III

Development of National
Civil Aviation Depart-

IN THE TRANSPORT SECTOR

AMOUNT
DONORS (U.S.Smilliqu
Norway 0.109
Belgium N.A. (5.0)
Netherlands N.A. (12.0)
Netherlands 0.7
FRG 2.0
ADF 0.278
UNDP/ICAO 1.1

ACTIVITY STATUS

Reing implemented

IiInder consideration

l'nder consideration

Under consideration

Under consideration

Under consideration

Beina implemented

BEGINNING-

CONSTRUCTION
FUNDING STATUS DATES
Financed 1978-1978

Under considera-
tion

Under considera-
tion

linder considera-
tion

Under considera-
tion

Under considera-
tion

Financed

N.A. (1981-1983)
N.A. (1981-1985)

N.A. (1980-1981)

N.A. (1980-1983)
N.A. (1980-1981)"

1976-1981

SL-II1



COUNTRY

CAPE VERDE

CAPE VERNE

CHAD

CHAD

CHAD

CHAD

Inter-
modal

Mylti-
modal

Road

Road

Road

Road -

CURRENT ACTIONS AND PLANS OF AID AND CLUB_DU_SAMEL

TABLE III A-1 (Continued)

ACTIVITY DESCRIPTION

Artisanal fishina
project with maritime
transport components
plus feeder roads to
market center

Technical assistance

for transport plannina

Completion of road studies FED

Minor rehabilitation for

IN THE TRANSPORT SECTOR

nryuiva

DONORS (U.S.$million)

1,200 km, of cotton feeder
roads ( part of Rural Projects

Fund)

Five;year maintenance
and rehabilitation of

cotton feeder roads:

maintenance of ferries;

training

Road maintenance and

rehabilitation program
for ahout 5,300 km. of

unpaved roads apd ;
05882 angg?cgéuipment:

2Cchn
El’ﬂ?n]l%%

Abu Nhahi Fund  N.A, /3.07
Possibly others
HSAID nA, /1.0
n.0m13
INA/TRRD 1.2
INA/IRRN 1.5
1ISATN 11SATD 9.0
ANF IDA/1BRD 7.6
IDA/TRRD ADF 5.1
Total 21,

ACTIVITY STATUS

tinder consideration

linder consideration

Near completinn

Reing implemented

Reina implemented

Reina implented

FUNDING STATUS

tinder consideration

Iinder consideration

Financed

Financed

Financed

Committed

BEGINNING-
CONSTRUCTION

N.A. /T981-198Y

N.A. /Tos0-19817

1978-1978

1977-198n

1975-1980

1978-1983

DATES

9L-1II



ruyAn

.HAD

CHAD

CHAD

CHAD

| CHAD

CHAD

MODE

Qonad

Rnad

Road

Road

Road

Road

Road

TABLE III A-1 (Continued)
CURRENT ACTIONS AND_PLANS OF AID AND CLUB DU_SAHEL

IN THE TRANSPORT SECTOR

ACTIVITY DESCRIPTION

Feasibility studv for
the Guelendenn-Panaor
primary road. (108 ¥m)

Maintenance of asphalt
roads: establishment of

a brinade for 200 km. of
existing hard-surfaced roads

Local rehabilitation of
Sarh-Ranaui{ primary road.
(580 km, of which 120 km
in rhad)

CILSS/IINSN 4N1 Proaram:
Construction and rehahilita-
tion of 470 km. of secondary
roads.

Road maintenance proaram in
Lake Chad area

fonstruction of the Moundou-
Guidjiba(3n5 km.) and Rangor-
La§ (200 km, ) primary roads.

Study for the Moundou-
Doba primary road

DONORS

FRG

FFD

FAC

1INSP

FrA

IISAIN
1NA/IRRN

FFN

FAC

AMOUNT
U.S.8million

n.aa4

3.757

MA;/30/
USAID Q. nnn
FFD 22.7113

INA/IRRN 1N 0NN
Required Q7,287
Total cost 1}

0.4

ACTIVITY STATUS

Reina implemented

Reina irplemented

Reina implemented

York on 260 km, is
beina implemented

'nder consideration

"nder consideration

Iinder consideration

FUNDING STATUS

Financed

Financed

Financed

21N km, require

financina. 260 km.
are beina financed.

linder consideration

Under consideration.
Cn-financina required.

UInder consideration

BEGINNING-
CONSTRUCTION
DATES

1977-78

1978-1982

{1978-80]

M.A. 7T978-837

N.A. /1980-82/

1979 -1984

N.A. /T979-87/
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CHAD

CHAN

CHAD

CHAD

CHAN

CHAD

GAMRIA

GAMBIA

TABLE 111 A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID_AND CLUB DU_SAHEL

IN THE TRANSPORT SECTOR

AMNINT

ACTIVITY STATUS

MODE ACTIVITY DESCRIPTION DUNUKD Lu.>.3miiiony

Road Studv for the Niemaya- ANF n.376 linder consideration
Niintelo secondary road.

Rnad Study of the rural road trans-  Switzerland n.3 inder consideration
port system in the Moyen-

Chari reaion.

Alr Modernization of seconda;y FAC n.78 Reina implamented
airnorts

Air Fxtention of M‘'Djamena FAC 0.785 Reina implemented
International Airport

Air Trainina of civil avaitica mnp n_no2 Reina {implemented
personnel

Multi- Establish a transport develop- Switzerland 1n.n l'nder consideration

modal ment nroaram as to he deter-
mined by a study.

Road Construction of the 112 km, Yuwait 16,707 Reina implemented
Soma-Yoroberikunda primary
road.

Road CILSS/1INSO 401 Program: 1INSD 1INSA 2,82 Work under UNSO
Canstruction and rehahil{tation Libva FRG financina is beina
of 351 ¥m. of secondary roads. FRG and imnlemented

Libva 41N
Total R.02

_FNDING STATUS _

Inder cuncideration

IInder consideration

Financed

Financed

Financed

linder consideration

Financed

Partially financed.
Libya and FRG con-
siderina additional
required financing
{(t4.1 million) on
hilateral basis.

BEGINNING-
CONSTRUCTION

DATES

N.A, /T979-80/

1979-1980

1977-/787

1976-/_78"/
1978-1981

1931-1084

1977-1981

N.A.{1978-1983)
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GAMBIA

GAMRIA

GAMBIA

GAMRIA

GAMRIA

GAMBIA

i B

Road

Road

Hater

Water

Air

TARLE IIT A-1 (Centinued)
CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IM_THE_TRANSPORT SECTOR

ACTIVITY DESCRIPTION

Nevelopment of a
secondary road network
in WestKiana to 1ink
into the Fastern IRD
profect financed hy INDA/
BANFA/UK

Highway mafintenance and
rehahilitation program.

Construction of 56km. of
the major road Albreda-
Kuntair.,

Construction of wharves in
rural area alonq hamhia
River.

Ferry service for Ranjul-
Rarra.

Expansion and moderniza-
tion of Yundum International
Airport.

DONORS

FED

FRG
10A/TRRN
USAID

FEN

Iinfted Kinadom

FRG

U.A.E.

Saudi Arahia
NPEC Special
Fund

AMOUNT

(U.S.$mil111on)

3.0

FRG 5.4
HSATN 4.6
IRA/IRRD 3.0

Total 13.n

1.775

1.013

.AE.

NPEC Special

Fund 1.65n
T Ra7

Total

ACTIVITY STATUS

tinder consideration

linder consideration

tinder consideration

Near completion

Refna imnlemented

1.332 Reina implemented
Saudi Arahia A.A1N0

FUNDING STATUD

"nder consideration

Under consideration

Iinder consideration

Financed

Financed

Financed

BEGINNIN

CONSTRUCTION

DATES

1979-1932

1979-1984

1979-1982

G-

1976-1978

1977-1980

1977-1980

6L-111



TARLE 111 A-1 (Continued)
CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE_TRANSPORT SECTOR

BEGINNING-
AMOUNT CONSTRUCTION
COUNTRY wopE  ACTIVITY DESCRIPTION DONORS (V.5.$mi1140n) ACTIVITY STATUS FUNDING STATUS DATES

-t eme——

GAMRIA Multi- Preparation of a Yuwait 1.N2A Mear completion Financed 1976-1978
modal comprehensive survey
of the transport sector
and the identification
of viable transport
nrojects.

MALI Road Road building and 1NSATD 3.25 Mear completion Financed 1977-1979
maintenance zquipment;
technical assistance.

MALT Road CILSS/IINSO 4n1 Proqram; 1INSN 15.281 Reino implemented Financed 1976-1979
Construction and
rehabilitation of 480 km
of secondary roads.

MALI Road Construction of the FED 17.18 Reinn implemented Financed 1978-1982™ -
Koutiala-Sikasso major
road.

MALI Road Continuation of work INA/1RRN 8.3 Reina implemented Financed 1975-1979
under Second Highwav
Project beaun in 1973:
trun¥ road improvement:
technical assistance and
trainina for onaoipno
highway maintenance and
feeder road betterment
proaram,

0¢-II1



MALT

MALI

MALT

MALI

WALI

“ALT
MALI

MALI

MOOE_

Road

Road

Road

Road

Road

Road
Road

Road

TARLE II1 A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE TRANSPORT SECTOR

ACTIVITY DESCRIPTION DONORS
Rehabilitation and INA/IRRN
maintenance of 1,200 km.
of feeder roads: training
Study for the construction FRA
of a second bridoe at
Bamako.

Feeder roads within CInA
Kaarta IRDP

fompaction trials at fao 1INnp
to determine construction

material for the Trans

Saharian Road.

Study and desian of Ramako mnp
Kayes major hiahway

Provision of vehicles Janan
fonstruction of the Sikasso- ADF

Dioila secondary road (250 km.
plus bridae over the Baooe River).

Strenathenina of hituminous FFD

roads

AMOUNT
(U.S.$mil110n)

11.0

n.558

3.6

n.1133

n.an1

3.aq

5.5

56

ACTIVITY STATUS

Reinag implemented

Reinn implemented

Reinn implemented

Reino implemented

Reina implemented

Reina implemented

tinder oonsideration

linder comsideration

BEGINNING-
FUNDING STATUS CONg;‘T“gg“""
Financed 1976-1979
Financed 1975-{1977)
Financed N.A.[1978-1981]
Financed 1977-1981
Financed 1076-1980
Financed 1977-(1981)

linder consideration 1979-1983

Vinder cons{deration 1979-1981
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MALL

“ALT

“ALI

MALI

MOOE

Road

Road

Road

Road

Road

Road

TARLE 111 A-1 (Continued)

CURRENT ACTIONS AND yLANS OF AID AND CLUB DU_SAHEL

IN THE TRANSPORT SECTOR

ACTIVITY DESCRIPTION

Fourth Highway Project:
maintenance and rehabilitation,
including work on Nioulasso-
Roaouni trunk road.

fonstruction of the Kayes-
Nioro secondary road 1ink-
ing into Kaarta CIDA IRDA
area,

Construction of the Markala
Niono secondary road (72 km.)

Construction and maintenance
of Gao-Mopti major road; work
briqade; material and experts
(510 km.)

Maintenance of FED-financed
major roads.

Construction of Bamako-Seneqal
horder major road (525 km.)

DONORS

IDA/ IRRD

USAID

ADF

FRG

FED

FRG

AMOUNT

sU.S.Smiilion)

INA/IBRD 1.0
required 130.0

Total an.n

15.0

ANF 9.44
Required 5.56

Total costl5.0

M.A. /TE0.1/

N.A. /T3.0/

N.A. /86T /

ACTIVITY STATUS

Under consideration

Under consideration

)nder consideration

Under consideration

I'nder consideration

linder consideration

BEGINNING-
FUNDING STATUS CORSTRUCTION
linder corsideration. 1979-1984

Co-financing required.

Under consideration  N.A. /1979-198%

tinder consideration.

N.A. /7979-198¢
Co-financing required.

Under consideration M.A./T980-1985/

~

Under consideration  N.A. /1980-1987

Under consideration  N.A./T980-1985/
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COUNTRY

———

MALI

MALI

MALI

MALI

MALI

MAURITANIA

MAURITANIA

2

Rail

Rafl

Rail

Water

HWater

Multi-
modal

Road

Road

TABLE 11! A-1 (Continued)

CURRENT ACTIONS AND PLANS OF A1D AND CLUB DU SAHEL

IN THE TRANSPORT SECTOR

ACTIVITY DESCRIPTION

Rafilroad freight cars
for the Mali regional
system.

Material and equipment
for the railroad.

Modernization and rehabi-
1{tation of raflroad;
training; technical ass-
istance; rolling stock;
track work; bridge repairs.

Supply of passenger and
tanker ship.

Support for the Mali
Mar{itime company.

Possible transport
components within Senegal
River Basin (OMYS) program.

Assistance for vehicle
repair center at Nouakchott.

Maintenance and rehabilitation

of major roads; equipment;

technical assistance; training.

AMOUNT
DONORS {U.S.$mi111on)
FRG 1.35
FAC 2.3
INA/1BRD INA/IRRD 10.50
CInA CInA 6.57
CCCE CCCE 5.30
FAC FAC 1.65
28.02

FRG 3.N68
CIDA 2.19
Kuwait _
Abu Nhahi Fund N.A. / 3.0/
FRG 0.199
CIDA CInA 4.5
Kuwait Kuwait 4.1
1DA/IBRN IDAZIRRD 3.0

Total 11.5

ACTIVITY STATUS

Near completion

Being implemented

Réfnq implemented

Being implemented

Under consideration

nder consideration

Near completion

Being fmplemented

FUNDING SIAIUD

Financed

Financed

Financed

Financed

Under consideration

Under consideration

Financed

Financed

BEGINNING-

CONSTRUCTION

DATES

1976-1979

1975-1978

1977-1982

1978-1981_

N.A./T980-1983/

N.A./1981-198%/
1976-1978

1975-1979

XASE P!



TARLF 111 A-1 (fontinued)
CURRENT ACTIONS AND PLANS OF AID AND CLUB DU_SAHEL

IN THE TRANSPORT SECTOR

BEGINNING-
AMOUNT CONSTRUCTION
COUNTRY MODE ACTIVITY DESCRIPTION DONORS (u.S.$mil1{on) ACTIVITY STATUS rUNUITG D1RIUD _DATES
- 1
MAURITANIA Road Construction of Nouakchott- AFESD AFESN  23.94 Reing implemented Financed 1975-1981
. Kiffa major highway (582 km.) Kuwait Kuwait 20.00
FED FED 13.00
U.A.E. U.A.E. 11.02
France France 4.70
FRG FRG 3.20
Total
MAURITANIA Road Additional funding for Saudi Arabia 36.5 Being implemented Financed 1976-1980
construction of Lake Arkiz
road (previously funded for
$21 million in 1974)
MAURITANIA Road CILSS/UNSO 401 Program: UNSO UNSN 1.63 Work under IINSO financing Partially financed. N.A.[1978-1983]
Construction and rehabilitation USAID USAIN 3.10 is being implemented USAIN funding under
of 524 km. of secondary roads. Required 12.60 (110 km.) consideration. Co-
Total 17.23 financing is required
for rehabilitation of
about 302 km.
MAURITANIA Road Rural roads - linkage to USAIN LISATD 8.n linder consideration Under consideration. 1981-1985
South East. Required 12.0 Co-financing required.
Total 20.0

MAURITANIA Road Upgrading of about 300 km. USAID 4.5 Under consideration Under consideration 1980-1985
of existing trails and tracks; .
formation of mobile brigades
for construction and maintenance;
training; studies..
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COUNTRY
1

MAURITANIA

MAURITANIA

MAURITANIA

MAURITANIA

MAURITANIA

MAURITANIA

MAURITANIA

MAURITANIA

WODE_

Road

Water

Water

Water

Air

- Mr

Air

Multi-
modal

TABRLE II1 A-1 (Continued)
CURRENT ACTIONS AND PLANS OF | D AND CLUB DU_SAHEL

IN THE TRANSPORT SECTOR

ACTIVITY DESCRIPTION

Participation in multi-
donor financing of the
Nouakchott-Nema road
(section to 1ink Kiffa-
Atoun E1 Atrouss)

Nouadhibou Port expansion

Study for the expansion
of fishing ports.

Extensimof ferry service
amd construct.fon of a pier
at Rosso.

Equipment for secondary
Airports.

Master plan for local air
traffic service.

Construction of a domestic
airportat Nema.

Possible transport components
within Senegal River Basin
(OMVS) program,

AsreivnT

DONORS !U.S:fﬁiiiion!

FED

Kuwait
10A/IBRD
ccce

Kuwait

FRG

FAC

FRG

FRG

Kuwait
Abu Dhabi Fund

12.92

Kuwait 8.379
IDA/IRRD 8.000
CCCE 5.7010
Total 22.079

n.7

1.469

1.038

0.238

£.753

N.A. /20

ACTIVITY STATUS

linder consideration

Near completion

Being implemented

Being implemented

Near completion

Baing implemented

Being implemented

Under consideration

BEGINNING-
NSTR

FUNDING STATUS CONSTRUCTION
{Inder consideration 1979-1982
Financed 1976-1979
Financed N.A./1979-797
Financed 1976-1981
Financed 1977-1978
Financed 1976-1980
Financed 1976-1981

Under consideratfon N.A./1981-19847
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COUNTRY

NIGER

NIGER

NIGER

NIGER

NIGER

NIGER

NIGER

NIGER

NIGER

Road

Road

Road

Road

Road

Road

Road

Road

Road

TABLE 111 A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE TRAnSPORT SECTOR

ACTIVITY DESCRIPTION DONORS

Study of the Keita- FAC
Ibohamane primary road.

Road maintenance program. USAID

Maintenance and rehabilitation IDA/IBRD

program: a) 4-year road BADEA
maintenanice program; b) re- ° ADF
construction and improvement o.

the Zinder-Nigerian border (113km)

and Maradi-Nigerian border (49.%m)
primary roads.

Study for the strengthening FAC
of the Tsernaoua-Tahoua major
road.

Bridge construction at Bailey. FAC

Modernization of the Niamey- FED
Zinder major highway. (815 km)

Maintenance and rehabilitation CIDA
of Route de 1'Unite.

Yehicle repair service center- FRG
3rd and 4th tranches (continuation
of project begun in 1974)

Provision of vehicles Japan

AMOUNT

(U.S.$mil1{on)

0.305

2.458

INA/IBRD 15.600
BANEA 7.000
ADF 3.666
Total 26.2F6

1.221

0.1

29.95

q.N8A

1.141

ACTIVITY STATUS

Near completion

Near completion

Being implemented

Reing implemented

Being implemented
Being implemented

Reina implemented

Reina implemented

Bing implemented

FUNDING_STATUS

Financed

Financed

Financed

Financed

Financed

Financed

Financed

Financed

Financed

BEGINNING-
CONSTRUCTION
DATES

1977-1978

1975-1978

1976-1980

1977-1979

[1978-78?
1976-1979

1978-1983

1977-1980

1977-[1980]
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NIGER

NIGER

NIGER

HIGER

NIGER

NIGER

NIGER

NIGER

NIGER

NIGER

&
Q
m

Road

Road

Road

Road

Road

Road

Road

Road

Road

Road

TABLE I11 A-1 (Continued)
CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE TRANSPOR™ SECTOR

ACTIVITY DESCRIPTION

CILSS/UNSO 401 Program:
Construction or rehabilitation
of 393 km. of secondary roads.

Niger . feeder roads

Feeder road system deve-
lopment; technical assistance
to Dosso Department.

Maintenance of 1,000 km. of
feeder roads.

Construction of the Zinder-
Goure major road.

Studies for feeder roads.
Construction of bridae over

the Maggia River

Strengthening of the Tsernaouva-
Tahoua secondary road.

Highway maintenance and
rehabil{itation.

Construction of Niamey-Upper

Volta border major road (150 km)

DONORS

UNSO

USAID
IDA/1RRD
ADB

CIPA

ADF

FAC

FAC
1DA/IBRD

USAID
PED

AMOUNT

(v.S.$miltdon)

UNSO 1.019
Required 9.710
Total 1n.719

USAID 6.0
Required 10.0
Total cost 16.0

1DA/18BRD 10.0
Required 2.0

Total cost 12.0
2.0

n.66
n.444
0.7
4.4
15.6

N.AJTATT

ACTIVITY STATUS

Work under UNSD funding
is being implemented.

(70 km.)

Under consideration

Under consideration

Under consideration

iInder consideration

Under consideration

UInder consideration

Under consideration

Under consideration

Under consideration

FUMDING STATUS

Partially financed

(70 km). Co-financing
required for construc-
tion or rehabilitation
of 323 km.

Under consideration.
Co-financinag reauired.

Under consideration.
Co-financing required.

Under consideration

Under consideration
linder consideration
Under consideration
Under consideration
Under consideration

Under constderation

BEGINNING~
CONSTRUCTION

DATES

197741981}

1980-1983
1979-1983
N.A./T979-1981/

N.A./1979-1986/
N.A./1979-19§gf
N.A./1979-198Y/
N.A./T7979-1983/

1980-1985

N.A./T980-1983/
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TARLE II1 A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

COUNTRY MODE ACTIVITY DESCRIPTION

NIGER Road Goulbi bridge.

NIGER Road Feeder roads within pastoral
project.

NIGER Rail Study for the Kano-Maradi
railroad.

NIGER Water River navigation
(Phase II)

NIGER Alr Assistance to Directorate
of Civii Aviation

NIGER Multi- Transport plan

modal

IN THE TRANSPORT SECTOR

DONORS
Fro
Abu Dhabi

cipA
CIDA
uNoP

FAC

AMOUNT

SU.S.Smillion}

N.A.[.57
N.A.J3.0

0.821
N.A./6.07
0.154

0.4

ACTIVITY STATUS

Under consideration

Under consideration

Under consideration

Under consideration

Being implemented

Being implemented

FUNDING STATUS

Under consideration

Under consideration

Under consideration

Under consideration

Financed

Financed

BEGINNING-
CONSTRUCTION
DATES

N.A./1980-1981/
N.A./1980-198%)

N.A./T980-1981)
N.A.(1981-1984/
1977-1980

N.A. [1979-79)
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SENEGAL

~SENEGAL

SENEGAL

SENEGAL

SENEGAL

SENEGAL

SENEGAL

SENEGAL

MODE

TABLE 11 A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB Dt SAHEL

ACTIVITY DESCRIPTION

Road

Road

Road

Road

Road

Road

Road

Road

Construction of the 71 km.
fap Skirring - Ziguinchor
major road in the Casamance
area.

Improvements and paving of
the Kold:-Velingara major
road (128 km.)

* Feeder roads within

Casamance IRDP.

Project loan for con-
struction of highway
system.

Improvement end main-
tenance of about 1,250 km.
of feeder roads; equipment;
technical assistance.

Pavement strengthening of

204 km., of primary roads;
equipment for highway main-
tenance; technical assistance.

Payement reinforcement of
about 110 km. of primary
roads; 4-year maintenance
program (Second Highway
Project).

Study and engineering design
work for the Tambacounda -
Mali border major road.

IN THE TRANSPORT SECTOR

DONORS,

Islamic

Development
Bank (ISDB)

ADB
FED

USAID

Saudi
Arabia

1DA/IBRD

1DA/TBRD

IDA/1BRD ~

FRG
ADF

AMOUNT
Uy.5.$million
1508 6.25
ADB 6.00
Total T2.25
12.55
3.0
36.0
6.6
15.0
8.0
FRG 0.666
ADF 0.278
Total 0.974

ACTIVITY STATUS

Being implemented

Being implemented

Being implemented

Being impliemented

Being implemented

Being implemented

Being implemented

Being tmplemented

FUNDING STATUS

Financed

Financed

Financed

Financed

Financed

Financed

Financed

Partially financed.
ADF contribution is
under consideration.

BEGINNING-
CONSTRUCTION
DATES

1978-1982

1977-1981

1978-1984

1978{1933]

1976-1980

1977-1980

1973-1980

1975-1980
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TABLE III A-1 (Continued)
CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE TRANSPORT SECTOR

BEGINNINSG-
AMOUNT CONSTRUCTION
CNUNTRY MODE ACTIVITY DESCRIPTION DONORS U.S.$milldion ACTIVITY STATUS FUNDING STATUS DATES
SENEGAL Road CILSS/UNSO 401 Program: UNSO UNSO 1.2 Work under UNSO funding Partially financed N.A.[TQ78-I98I7
Construction and rehabili- Required 12.2 is being implemented (90 km.) Co-financing
tation of 426 km. of secon- Total 3. (90 im.) required for construc-
dary roads. tion and rehabilitation
of 336 km,
SENEGAL Road Fourth Highway Project: 1DA/1BRD IDA/IBRD 20.0 Under consideration. Under consideration. 1980-1985
maintenance and rehabili- Required 30.0 Co-financing required.
tation. Total 50.0
SENEGAL Road Construction of the FRG N.A.[B.é? Under consideration. Under consideration. N.A./1980-1983/

Tambacounda - Mali border
secondary road.

SENEGAL Road Feeder roads within Ferlo CIDA 3.6 Under consideration.  Under consiseration. N.A./T979-1983)
IRDP. .
SENEGAL Road Constructton of Tsmbacounda- FED 7.3 Under consideration. Under consideration 1979-1982

Kedougou secondary road.

SENEGAL Road Fifth Highway Project: 1DA/1BRD 10.0 Under consideration. Under consideration 1983-1988
maintenance and rehabili-
tation program.

SENEGAL Rafl Raflway rolling stock CCCE 3.135 Near completion. Financed 1976-1973

SENEGAL Ra{l Raflway investment plan: 1DA/1BRD 11.0 Being implemented Financed 1978-1982
track renewal (6D km,); track
maintenance equipment; tratn-
ing; Nakar area improvements

SENEGAL Rail Fourth Railway Porject: IDA/IRRN 10.0 Under consideration. Under considera- 1981-1985
track renewal; technical tion
assistance; equipment.
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SENEGAL
SEMEGAL

SENEGAL

SEMEGAL

SENEGAL

SENEGAL

SENEGAL

TARLF 111 A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

MODE ACTIVITY DESCRIPTION

Water Dakar fishing port
extension; technical
assistance.

Nater Expansion of Dakar Port.

Air Civil aviation technical
training.

Air Technical assistance fdr
the development of civil
aviation.

Afr Strengthening of Dakar Inter-
national Afrport, plus tech-
nical assistance for small
airport development.

Multi- Transport master plan for

modal Casamance regqion.

Multi- Possible transport components

modal within Kamobeu - Baila Dam
perimeter.

Multi- Transport components within

modal

§enega1 River Basin (OMVS)

IN THE TRANSPORT SECTOR

AMOUNT
DONORS !U.S.Sm11110n)
BADEA BADEA 7.200
CCCE ccCE 6.105
1DA/1BRD 1DA/1IBRD 6.000
Total 19.305
1DA/I8RD 10.0
UNDP 0.085
cIoA 2.419
1DA/1BRD 1DA/1BRD 6.5
Reguired 5.5
Total 12.
USAID 1.0
Abu Dhabi [ N.WEN
Possibly Others
Kuwait N.A.[6.97

Abu Dhabi Fund
1ISAID

ACTIVITY STATUS

Being implemented

Under consideration.

Being implemented

Being implemented

Under consideration.

Being implemented

Under consideration

Under consideration.

BEGINNING-
CONSTRUCTION
FUNDING STATUS DATES
Financed 1977-1981

Under consideration. 1982-1987

Financed. 1978-1981
Financed. 1978-/7980/
Under considera- 1979-1983
tion. Co-financing

required.

Financed. 1978-1981.

Under consideration. N.A.[j§81-19§§7'

Under consideration. N.A.[1981-198%/
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TARLE 111 A-1 (Continued)
CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE TRANSPORT SECTOR

AMOUNT LUND TKUL 11U
COUNTRY MODE ACTIVITY DESCRIPTION DONORS (U.S.Smt]]iggl ACTIVITY STATUS fg!glgg_§1519§ ____DATES
UPPER VOLTA Road Study for the section FEN 1.141 MNear completion Financed 1977-1979
Fada N'Gourma on the
Niamey road.
UPPER VOLTA Road improvement and paving FED 14.3 © Near completion Financed 1976-1979
of the Nuagadougou-
Xoudouqou major road
(120 ¥m)
UPPER YOLTA Road Road Transport Planning UNDP n.ana Reing implemented Financed 1976-1981
UPPER YOLTA Road Construction of the ADF 7.222 Being implemented Financed 1978-81
Dori-Djibo major road
in the ORD du Sahel
(2060 km)
1)PPER VOLTA Road Improvement and main- CIDA 10,276 Reing implemented Financed 1977-1982
tenance of secondary roads.
UPPER VOLTA Road Construction of Kona- FAC 1.2 Reina implemented Financed N.A. (78-79)
oussi-Njibo secondary
road (80 km)
UPPER VOLTA Road Nesign for a bridge FAC n.1 Reing implemented Financed N.A.(78-78)
over the Pendjari River.
{IPPER YOLTA Road Improvement and main- IDA/IRRD 7.5 Being implemented Financed 1976-1979

tenance of 1,200 km of rural
roads; maintenance of abhout
2,100 ¥m of existing rural

roads: technical assistance.
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COUNTRY

JPPER VOLTA

UPPER VOLTA

UIPPER VALTA

UPPER VOLTA

UPPER VOLTA

UPPER VOLTA

UPPER VALTA

MODE

Road

Road

Road

Road

Road

Road

Road

TABLE III A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE TRANSPORT SECTOR

AMOUNT

(u.s.$mil11on)

ACTIVIYY DESCRIPTION DONORS
Reconstruction of the INA/IRRD
Banfora-Bobo-Hounde OPEC Special
primary road (183 km); fund
equipment; technical

assistance.

Reconstruction of the INA/IBRD
Solenzo-Koudougou primary

road (70 km)

Rehabilitation and main- USAID
tenance of rural roads in

Eastern ORD

Road maintenance equipment FAC

Establishment of 3 vehicle FRG

repair service centers;

experts; equipment; training

CILSS/UNSN 410 Program:

unsn

Construction and rehabilitationUSAID
of 464 km of secondary roads.

ipgrading of the Koupela-

USAID

Fada N'Gourma-Niger border

major road (230 km)

1DA/ 1BRD 2C.0
OPEC Special

Fund 2.1
Total 221
4.15
2.98
0.87
1.122
UNSD 2.8
USAID 11.0
Total 13.8
USAID 10.0
Required 50.0
Total €n.0

ACTIVITY STATUS

Pe '~ imnlemented

Reing implemented

Being implemented

Reina implemented

Being implemented

Work under UNSO funding Partially financed.
js being implemented.
USAIN participation

FUNDING STATUS

Financed

Financed

Financed

Financed

Financed

JSAID participation
under consideration

js under active consider-
atfon , including possible
training of work briaades
for feeder road maintenance

program.

Under ocnsideration

Under consideration.

BEGINNING-
CONSTRUCTION
DATES

1976-1980

1973-1978

1977-1980

/A (1978-1979)

1976-1980

1976-1985

1980-1985

Co-financina required.
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COUNTRY
UPPER VOLYA

UPPER VOLTA

UPPER VOLTA

UPPER VOLTA

UPPER VOLTA

UPPER VOLTA
UPPER YOLTA

UPPER YOLTA

MODE

ACTIVITY DESCRIPTION

TAPLF T11 A-1 (Continued)
CURRENT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN_ THE TRANSPORT SECTOR

Road

Road

Road

Road

Road

Road

Road

Road

Road

Highway maintenance

program

Rehabilitation of
Nuaaadouaqou~Kaya
primary road (100

km paved) and Kaya-Dori
primary road (174 km

gravel)

Study of the Fada-
Rnaande-Taparko road-

Phase 1

Roads in the Volta
Yalley Region

Reconstruction of the
Nyagadouaou-Kasolo 1ink
on major road to Kaya

Road maintenance equipment

Study of Nori-Sebba-Gorom

Gorom road

Maintenance of paved
(primary) roads

Development and paving
of the section Sakdinee-
Hounde on the main
Nuagadoucou =Cobo Road

AMOUNT
DONORS (U.S.Smil11qgl
INA/1BRN INA/IBRD 20.0
Required 14.0
Total cost 34.0
INA/IBRN IDA/IBRD  25.0
Required 21.10
Total cost AF.N
ADF 0.222
CIDA 8.212
Netherlands 2.5
FAC n.6
ANF 1.0
FED 2.3
ANF 6.5

ACTIVITY STATUS

linder

linder

lInder

linder

linder

linder

tinder

linder

UInder

consideration

consideration

consideration

constderation

consideration

consideration

consideration

consideration

consideration

FUNDING STATUS

BEGINNING-
CONSTRUCTION
DATES

Under consideration 1981-1986

Co-financina re-

quired

Under consideration 1983-1987

Co-financing requir-

ed

linder

Under
tion

linder
tion
Under
tion

Under
tion

Under
tion

lInder
tion

consideration N.A.

considera-

considera-

considera-

considera-

considera-

considera-

N.A.

N.A.

N.A.

N.A.

(1979-1980)

{1980-1983)

(1980-1983)

(1980-1980)

(1979-1980)

1979-1932

N.A,

(1979-1985)
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COUNTRY
IPPER YOLTA

UPPER VOLTA

UPPER YOLTA

UPPER VOLTA

UPPER VOLTA

UIPPER VOLTA

UPPER VOLTA

1IPPFR VOLTA

TARLE 111 A-1 (Contfinued)
CURRERT ACTIONS AND PLANS OF AID AND CLUB DU SAHEL

IN THE TRANSPORT SECTOR

AMOUNT
TATUS
MODE ACTIVITY DESCRIPTION DONORS (U.S.$mil1don) ACTIVITY STATUS
Road Construction of Hounde FRG N.A, (2.2) UUnder consideration
Sakoince primary hiqh-
way (25 km)
Road Construction and reha- ADF M.A. (2.5) Under consideration
bilitation of the Bilango-
Taparko-Korsimoro-Boulssa
all weather road ( 80 km)
Road Technical assistance for " FRG FRG 0.153 Hear Completion
study of Quiadougou-Tamhao FAC FAC n.2nn
Railroad Total n.353
Rail Equipment for the Abidjan- CIDA 13.164 Near completion
Niger raflroad system
Rail Regional Railways Project- IDA/1BRD 5.2 Reina implemented
Ivory Coast/Upper Volta:
track improvement; realian-
ment; maintenance equipment;
technical assistance.
Rail Construction of a railroad FEN FED 19.0 linder consideration
line to 1ink the proposed ADF ADF 12.0
manganese mine at Tambao FAC FAC 5.0
with Nuagadougou FRG FRG n.a.
Required 54.0
Total cost GN.0
Water Construction of bhonded FRG n.RQ Mear completion
warehouses for Upper
Volta at the port of
Lome, Toqo
Multi- Transport Plan FAC 0.2 Reing implemented
modal

FUNDING_STATUS

linder considera-
tion

Iinder considera-
tion

Financed

Financed

Financed

Inder considera-
tion. Co-financing
required

Financed

Financed

BEGINNING-

CONSTRUCTION
DATES

N.A. (1980-1982)

N.A.(1980-1982)

1975-1978

1977-1979

1978-1980

N.A. (1937-1986)

1975-1978

‘N.A. (1979-1979)
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COUNTRY
REGIONAL

REGINNAL

REGIONAL

REGIONAL

REGIONAL

REGIONAL

REGIONAL

REGIONAL

REGIONAL

MODE

TARLE III A-1 (Continued)

CURRENT ACTIONS AND PLANS OF AID AND CLUB DU _SAHEL

ACTIVITY DESCRIPTION

Road

Road

Road

Road

Road

Road

Road

Multi-
Modal

Multt-
modal

Study for the regional road
Madina-Ba-San Vicente on
the Dakar-Banjul-Rissau
Axis.

Two road sections in Lake
Chad Basin area

Development of the regional
road Sabongari-Gaya to link
Benin and Niger

Nevelopment of the regional
road Mango-Upper Volta border
(109 km) connecting Upper
Volta, Niger,Mali and Togo

Final technical studies
relating to improvement of
Trans-Saharian Road seg-
ment in Niger

Study of Liptako-Dori-Tera-
Niamey road development

Studies for development
of road areas of influence fn
Gambfa-Senegal

Preparatory assistance to
studv major transit corridors

DONORS

IN THE TRANSPORT SECTOR

AMOUNT
(v.5.$mi114on)

FED

UISAID

FED

FED

UnNnpe

ADF

ADF

UNDP

and trade routes of land-locked

Sahelfan countries.

Regional Transportation Plan-
ning

USAIN

n.o78

1.55

5.168

7.988

1.0

0.415

0.37

n.N65

5.0

ACTIVITY STATUS

Mear completic:

Reina implemented

Reina implemented

Being implemented

Beina implemented

Under consideration

linder consideration

‘lear completion

\Inder consideration

FUNDING STATUS

Financed

Financed

Financed

Financed

Financed

Under considera-
tion

Under considera-

tion

Financed

Under considera-
tion

BEGINNING-
CONSTRUCTION
DATES

1978-1978

1977-1980

1978-1981

1977-1980

1978-1981

N.A. (1980-1980)

N.A. (198D-1980)

1978-1978

1980-1984
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TARLE TIT A-?

Club du Sahel

Current and Planned Transport Investments by Mode

Investments G:?llions of dollars)
Mode No. of Funding Funding— Additional Funding Total Percent of Total
ProjectJ Committed Under Consideration Required Investments

—Road __ 116 512.192 480,766 313.347 1311.305 80.3

Rail 1| &0.522 46.821 54.000 161.343 9.9
—Jater 20 49.583 38.168 o 87.751 5.b

Alr 12 22,547 + 6,500 5.500 34,547 2.1
—Multimodal 13 2,691 35.000 0 37.691 2.3
—Xotal 172 652,933 607.255 372.847 1632.637 100.0

Y/ Includes

Sources:

cost estimates by the DOT team for 19 officially un-costed projects

USAID,IBRD, Club du Sahel, U.S. Dept. of Transportation
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TABIE III-A-3
CLUB DU SAHEL

ADDITIONAL CO-FINANCING REQUIRED FOR TRANSPORT PROJECTS

( Millions of Dollars )

Additional Co~-Financing Required for: 7
Mode Partially Committed Projects Projects Under Consideration Total
ROAD 41.5 271.847 313.347
RAIL 54.0 54.0
0
WATER 0 0 0
AIR 0 5.5 5.5
MULTIMODAL 0 0 0
GRAND TOTAL 41.5 331.347 372.847

Source: Club du Sahel
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TARLE TIT  A-A

CLUB DU SAHEL

CURRENT AND PLANNED ROAD INVESTMENTS

by TYPE of ROAD WORK:

CONSTRUCTION, REHABILITATION, MAINTENANCT

TYPC OF INVE]S}‘HEN millions of dollars)
ROAD WORK FUNDING l-'UNDING— ADDITIONAL FUNDING TOTAL
COMMITTED UNDER_CONSIDERAT REQUIRED INVESTMENTS PERCENT
CONSTRUCTION 294.764 338.995 206.347 840.106 64.1
REHABILITATIOR 184.813 94.600 83.000 362.413 27.6
MAINTENARCE 26.976 46.500 24.000 97.476 7.4
OTHER 10.639 0.671 (1] 11,1310 0.9
TOTAL 517.192 480.766 313,347 11111305 100.0

1/ Includes cost estimate by the DOT team for

10 otticially un—costed road projects

Sources: USAID, IBRD, Club du Sahel, U.S. Dept. of Transportation
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TASLE IIT A-5

CLUB DU SAHEL

CURRENT AND PLANNED INVESTMENTS by

TYPE OF ROAD

TYPE OF ROAD INVESTMENTS
1/
COMMITTED UNDER CONSIDERATION
NO. OF PROJECTS MILLION DOLLARS NO. OF PROJETTS MILLION DOLLARS

PRIMARY 3l 384.425 20 271.483
SECONDARY 13 78.357 14 142.528
FEEDER 8 38.380 12 63.215
OTHER ROAD 13 16.030 5 3.540
PROJECTS
TOTAL 65. 517.192 51 480.766

1/ 1Includes cost estimate by DOT team for 10 officially un-costed road projects

Sources:

USALD, 1BRD, Club du Sahel, U. S. Dept. 6f Transportation

0p-111



I11-4

TAPLF 111 A-F

Timestream of Fundin Committed, Under Consideration,
or Required for Transport Infrastructure Projects, 1970-1990 -

{million dollars, 1978)

Year funding Committed Under Consideration Required Total
1970
1
2
3 1.692 1.692
4 1.692 1.692
5 18.677 18.677
6 66.199 66.199
7 102.400 102.400
8 135.282 135.282
9 130.646 44,641 41.863  217.150
1980 92.852 89.328 55,214  237.394
1 58.421 106.035 59,947  224.403
2 29.870 102.785 54,957  187.612
3 13.817 98.062 59,157  171.036
D) .709 76.911 51.800 129.510
) .280 . 56.209 30.676 87.165
6 . 23.697 14.943 38.640
7 8.333 - 4.2 12.533
8 1.667 1.667
9
1990 _— —_—
652.537 607.254 372.847  1632.638

Totals



Country

CAPE VERDE

CHAD

GAMBIA

MALI

MAURITANIA

TABLE 111 A-7

Distribution by Recipient Country of Club du Sahel

Current and Planned Transport Investments

Investments
Total Value % of
Sahel Total
37.538 2.3
200.458 12.3
£2.233 3.2 *
279.521 17
213.986 13.1

(in U.S, $ million)

Modal Split

Road
Water
Air
Multi-
modal

Road

Air

Multi-
modal

Road
Water
Air
Multi-
modal

Roacd
Rail
Water
Multi-
modal

Road
Hater
Air
Multi-
modal

n

al

1
4
189

B
O - Q)

243
27

177

.30
.037
110

.000
.300

.158
0.

000

.402
213
592

.026

.593
.670
.258
.000

709
.248
.029
4,

000

Tunding

Committed

2.82

40.382

30.358

93.431

156.9R6

Disposition

Funding Under)/
Consideration

34.718

55.789

21.875

150.530

32.420

Funding
Required

104.287

35.560

24.600
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Country

NIGER

SENEGAL

JPPER VOLTA

REGIONAL

TOTAL

lflnc1udes cost estimates by the NOT team for 19 officially un-costed projects

Sources:

Investments

Total Value % of
Sahel Total

192.767 11.8
262.188 16.1

372.3M1 22.8
21.635 1.3

1632.637 » ;EBT;

Modal Split
Road 185-302
Rail n0.821
Vater A.NNN
Air n.154
Mylti-
modal 0. a0n
Road 184.244
Rail 24.135
Water 29.3N5
Air 14.504
Multi- 10.000
modal
Road 262.704
Rail 108.717
Water 1.690
Multi- 0.200
modal
Road 16.570
Multi- 5.0R5
modal
1632.637

USAID, IBRD, Club du Sahel, il. S. Department of Transportation

Funding

Committed

ag 242

132.211

105.277

15.849

652.535

Disposition

Funding Underl/
Consideration

95.825

82.278

128.034

5.786

607.255

Funding
Required

21.770

47.700

139.000

372.847
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| 111-44
TABIE ITI A-B

LOANS AND GRANTS FROM SOCIALIST QOUNTRIES

CILSS MEMBER STATES

1954 - 1977
ASSISTANCE
RECIPIENT DONORS (US $ Million)
CAPE VERDL 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
SENBEGAL USSR 9.0
Eastern Europe 35.0
China 49.0
UPPER VOLTA USSR 1.0
China 60.0
M‘AI‘ L ] L] L] - L] L] L] L ] L] L] L] * - . L] L] L ] L] L] L ] L] L] L] 543'0

1/: An economic cooperation agreement has been 51gned 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

A1l Funding for Road Construction, Rehabilitation and Maintenance,
1973-1988 (1978 dollars)
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Country

Cape Verde
Chad
Gambia
Mali
Mauritania
Niger
Senegal

Upper Volta

Regional

Total

Mode No. of Committed Under Consideration Total Value
Projects

Multimodal 1 0 1.0 1.0
Road 2 9.0 9.0 18.0
Road 1 0 4.6 4.6
Road 2 3.25 15.0 18.25
Road 3 0 15.5 15.5
Road 3 2.458 13.35 15.808
Road  _ __ ____._ | 3.0 .. ... 0__ 6.0
Multimodal 2 1.0 2.0
Road 3 2.98 20.0 22.98
Road 1 1.55 0
I e e e e e e e m g 2= e m oo m e eee= e ... O S .55
#uTtImodal ) 0 5.0 6

20 23.238 85.450 108.688

TABLE II1 8-1
USAID

Current Actions and Plans in Sahel Transport Sector

Investments (in millions of dollars)

Y1ncludes cost estimates by DOT team for 3 officially un-costed projects.

Souces: USAID, Club 4u Sahel, 1.S. Department of Transportation
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1v. LEGISLATIVE GUIDELINES 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
focused on critical problems in functional sectors which affect the
1ives of the majority of the people in the less developed countries:
food production, nutrition, and rural development; population
planning and health; education; public administration and human
resource development. Highest priority was given to undertakings
which directly improve the lives of the poorest people and their

capacity to participate in economic and social development.

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.

Legislation enacted in 1975 provided further guidelines on “New
Directions" functional goods. Policy language from the 1973-1977
legislations and from Committee hearings pinpoint the new thrust

of U. S. assistance efforts.



B. Principal Elements of "New Directions" Legislation

1. 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.

e The Comnittee 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

e Future U. S. bilateral support for development should focus
on critical problems in those functional sectors which affect

the 1ives of the majority of the people in the developing
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countries: food production, ruval development and

rutrition , populat on 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-
ties. Emphasis is to be placed upon feeder roads (especially
as part of an agricultural program) in the short-term, and
upon agricultural storage needs in the jmmediate and medium-

term future.

Section 106 authorizes the appropriation to help solve
economic and social development prcblems in fields such as
transportation and power -- The Committee is of the opinion
that AID has -- devoted too much emphasis to financing the
building of large show-place projects -- dams, roads, power

plants and the 1ike -- which often do not bring direct



benefits to the common people of the developina countries. It
js the Committee's intent that the funds authorized under
this section be used for small local projects which will

be of greatest benefit to the local people involved. Show-

place projects do not belong in the new aid program.

e Assistance provided "shall be used primarily for activities

which are specifically designed to increase the productivity
and income of the rural poor through"  improvements of
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.

° "Growth in the gross national product is not enough. Govern=-
ments of the developing nations must actively attempt to dis-

tribute income more equitably.”

e "U.S. bilateral assistance henceforth should be problem-

solving, people-oriented.’

e "Section 106 authorizes (funds) to help solve economic and
social development prublems 1in fields such as transportation,
taking into account that many LDCs still need substantial

external resources to provide adequate roads, power."



"our policies and programs must be aimed directly at the

poor majority's most pervasive problems. (There) ‘“must be

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.

Assistance "should be used " to help countries solve
development problems in accordance with a strategy that aims
to increase substantially the participation of the poor.
Accordingly, greatest emphasis should be placed on countries
and activities which éffective1y involve the poor in develop-
ment, by ' increasing labor-intensive production, spreading
productive inviestment 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 effortf



"+he President shall establish’ criteria (to assess

efforts to : reduce rates of unemployment and underemployment;

- The President shall specifically take into account
"eountries' actions which demonstrate genuine concern
and effective action for materially improving the 1ives
of the poor and their ability to participate in develop-
ment, including but not limited to efforts to"
promote greater equity of income distribution, including
measures such as more progressive taxation and mera oguitille

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.

"The President shall prepare an annual report on the Sahel
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
integrated effort through the Club des Amis du Sahel, and the

progress made 1in achieving the objectives of the Program.”



e 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 internationai

coordinating mechanism.

e This is a multi-donor effort whichhas an established mecha-
nism, and requires the recipient nations to coordinate and

intergrate the development effort in the region.

o Rather than a fragmented approach to a given country's
development needs, the Sahel program represents development
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 pro-
gram (in addition to funds otherwise available) beginning in
Fiscal Year 1978. Not over fifty million doliars was to be
appropriated for 1978} The funds so appropriated are to

remain available in the future until expended.

@ The U. 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.



5. Timing
@ The President is authorized to furnish assistance, on such
terms and conditions as he may determine, for the 1)ng-

term development of the Sahelian region.

@ It shall be in accord with a long-term multi-donor development

plan.

¢ A long-term development plan for the Sahel is indead 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.

¢ The program is to be considered in three phases: near-term

(1978 thru 1981); medium term (1982 thru 1989); and long-term,

® -- A three-phase program is planned. In the near term, 1978
to 1982, activities »i11 be designed to use existing resources
and technology for crop production, protection, and storage.
Inteqrated rural development schemes --- feeder roads (among
other programs including storage) --- will be undertaken. 1In
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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CHAPTER V - ALTERNATIVE TRANSPORT MODES AND THEIR

RELATION TO THE OONGRESSIONAL MANDATE
A. GENERAL
Under legislation enacted in 1973 and 1975 the Congress directed, among
other things, that the President should establish criteria to assess efforts
at reducing rates of unemploymert and under-employment; and that assistance
provided should be used primarily for activities specifically designed to
increase the productivity and income of the rural poor through improvement
of marketing facilities and systems, and expansion of local or small scale
rural infrastructure and utilities such as farm-to-market roads, storage

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
resulting benefits. AID(l)should therefore focus on programs emphasizing a
strategy that includes the following broad objectives:
(a) development programs should benefit the poor primarily --
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;
(c) develoarent programs require substantial input fram the
poor who stand to benefit;
(d) implementing development programs becames a learning experience

for participants, yielding lasting improvements in their skills;

(1) Implementation of "New Directions" in Development Assistance, Report to the
Cammittee on International Relations on Implementation of Legislative
Reforms in the Foreign Assistance Act of 1973, Prepared by AID, July 22, 1975.



(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 shouid represent not consumer haidouts 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 érowth is extremely important in

this process if scarce resources are to be used well.

Most transport projects and modes including those oriented toward
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.



V-3

The focus of this chapter will be on road projects because
roads, at this time, are of the greatest importance to the
ec?nomic development of the Sahel, and a large amount of

funds ($517 m)(l)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 ic 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 primarilv toward
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, however,
improvements in ports will probably have little direct impact on
the rural poor. Airports are also considered, since expansion of
airstrips in otherwise inaccessable areas may facilitate cample-
mentary regional investments. Finelly, Transport Surveys and Institu-

tion Building will be briefly discussed because of the important

(1) See Chapter III.
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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

Expenditures on roads fall into three broad categories:
1) Investments in construction of new roads and
upgrading of old roads,
2) Expenditures on maintenance and rehabilitation
of existing roads, and
3) General experditures on studies such as transport
surveys and on technical assistance aimed at
improvement of the planning, administration and
regulation of the road transport system.
Each of these experditures, as will be discussed below, can have a different
impact on the welfare of the rural poor. Furthermore, there are various
classifications of roads and the road type that an expenditure is intended
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

The terminology of road types is greatly in need of standardization and
considerable confusion exists on what is meant by a primary road, a

secondary road and a tertiary (or feeder) road when applied to the



develoning emintries, 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 thanby 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 carryinyg 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 is usually the center of the
smallest administrative unit such as a county or municipality, &t contains
the local market, same basic agricultural, social, and health services, and

is also the first assembly point for the farmers' cash crops.l/

1/ (see Figure V B-1)
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Villages along the feeder road typically have a population of fram 200
to 2000, most of wham are directly involved in the agricultural sector.
The mnicipality may have a population as high as 20,000, of which a

small fraction may be irvolved in light manufacturing and services.

Feeder roads, though usually of low standards of construction and with
low traffic levels may, depending on the circumstances, be excellent
all-weather roads carrying quite high traffic levels. For example, a
study of 37 feeder roads totalling 450 km in the Philippines showed a very
skewed distribution with traffic levels ranging fram a low of 9 w iicles
per day to as many as 343 vehicles per day, with an average of 73 vehicles
per day. It is of interest to mote that a secondary road studied at the
sametin‘eandlocatedinthesameareaasthefeederroadshadatraffic

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
road, the agricultural productivity of the soil, the length and quality of
the road, the bulkiness of camodity carried, and the extent of passenger
traffic. The traffic composition on feeder roads consists mostly of trucks
transporting unprocessed and therefore bulky agricultural products and also
same passengers, and a few mini-buses transporting passengers and same

cargo. Almost no private passenger vehicles will be encountered.
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In most countries, maintenance of feeder roads is the

responsibility of local government.

Secondary roads. These have the function of connecting the

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

‘can provide the more sophisticated services - such as hospitals
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 econamic 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 bituminous 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.



Traffic encountered on secondary roads will include more
passenger vehicles including asmall percentage of automobiles
and large buses that can carry 50 to 70 passengers. But more
than half of the traffic usually consists of 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 roiads 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 adeqguacy 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 most
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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 econanic
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
total vehicles. Trucks are loaded mostly with raw and processed agricul-
tural products, including cotton seed, cotton fibers, peanut oil; agricul-
tural inputs such as fertilizer, pesticides, and fuel; and manufactured

products for consumption in the rural areas.



2. Benefits fram Road Improvements Projects

Benefits fram road improvement projects flow fram: (1) reduced vehicle
wear and tear stemning fram higher quality road surfaces, and (2) the
shorter travel times and reduced fuel consumption due to the higher
speeds that are possible on the improved driving surface and fram 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 acrasioned
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 cambine 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
custamer as lower tariffs, depenu ng on the degree of competition
within the trucking industry and the competency and objectives of

requlatory 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 camfort 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. 1In addition, the
shorter travel times and improved comfort will encourage and
increase the number of visits to farmm villages that will be
made by agricultural extension worke?s, 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.

As indicated above vehicle operating cost savings may not be passed

on wholly as lower tariffs to the farmers and consumers of the fammers'
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, lhowever, even though the rural popu-
lation will still benefit fram improved access to narkets they may not
participate fully in benefits from reduced vehicle operating costs

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 can be expected to exist in the transport industry. For
countries such as  Mali, where the degree of campetition
is not high, AID should encourage the goverrnment to institute
néasures to pramote the competition that is required for full parti-

cipation by farmers in road user savings brought by road improvement.

Even where the transport industry and tariffs are regulated by the
govermment, the savings 5till may not be passed back directly to the
farmer. 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 should
provide assistance to the govermment in rationalizing its tariff

structure, as a condition for financial assistance in road improvements.

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-vis 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.



V-14

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. 1In 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. Reduced spoilage and storage requirements may result,
but benefits (and developmental impact) will not be as large

as would be possible if cost savings wzre passed on.

A similar pattern occurred in Brazil, according

to an IBRD aralysis 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.
In addition, it was observed that land tenure and agricul-
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
improvement while tenants may not. In all these cases, con-
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 transporgers, land reform, and

access to credit.

An ex-post evaluation by the IBRb 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
commodity traveling on the project feeder road is fixed by
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,
are ultimately an element in the setting of farmgate prices.
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 this situation it is recommended that AID in the project agree-
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 demonstratino hov the
improvement and construction of secondary and tertiary roads improves

the incomes and quality of 1ife of small farmers in the zone of influence

of the road through higher farmgate prices by encouraging increased production
through the cultivation of additional land that was marginal prior to road
improvement, and by providina improved access to and from rural

yi]]ages.

From experiences such as those reviewed in the six case studies, from
personal 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, Tow value
commodities that are particularly sensitive to transport prices, and is
therefore particularly relevant to the Sahel. The Waiters model was emp{rica11y

Justified by an ex-post evaluation study conducted by A. Churchillg/ in the

1/ Allan A. Walters "The Economics of Road User Charge, World Bank Staff
Occasional Paper No. 5, 1968

" World Bank

2

Anthony Churchill, "ﬁoad User Charges in Central America,
‘staff Occasional Paper No. 15, 1972
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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 1ittle 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 (in terms of tons) en-
countered in the Honduran case is not far from what was predicted by the

model."

Table V B-1 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 table 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 havingagravel 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 proiects 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 good condition
(100), with a reduction in vehicle operating costs of 51 percent. Main-
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 costsof 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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1
- Index of Truck Operating Costé )on Paved

and Gravel Roads in Good and Bad Condition

Pavement Pavement Cost Index Percentage Cost Reduction
Type Cordition (units per vehicle km) Fram Maintenance
Paved Good 100 51
Fair 151
Bad 204
Very Bad (2) 257
Not Passable 500
Gravel Good 145 44
Fair 189
Bad 260
Very Bad (2) 334
Not Passable 500
Earth Good ) 334 33
Not Passable 500
For example: For primary road rehabilitation fram very bad paved (257)
to good paved (100) the cost reduction would be 62 percent.
For secondary and feeder road improvement fromimpassable
gravel or earth (500) to good gravel (145) the cost reduction
would be 71 percent. Maintenance of paved on gravel road
is assumed to restore the pavement fram 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 Developr
ment Bank. Manila, Philippines, August 1977.
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increases in 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 hy 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 §s 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 producéd 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 B-2: POTENTIAL IMPACT OF THE VARIOUS TRANSPORT INFRASTRUCTURE PROGRAMS NM THE

PARTICIPATION RY THE RURAL POOR

AREA OF PARTICIPATION

Raising Income of
Rural Poor.

Increasing Employment of
Rural Poor throua- Labor
Intensive Methods.

Skill Development, Local
Necision Making, Woman
Involvement, and other.

Roads -
Primary road construction and <ch
improvement Hi¢r Medium Medium
Secondary and feeder-road construction .
and improvement Very High High High
Primary road maintenance High Very High Very High
Secondary and feeder-road maintenance High Very High Very High
Rail
Rail construction and improvement Low Low Low
Rail Maintenance Medium Low Low
Ports
Port improvement and construction Low None None
Airports
Airport improvement and construction Unknown Low None
Technical assistance in the planning, Significant poten- High High

administration and regulation of
transport

tial depending on
conditions in the
country.

\

w-A
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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 lahor-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
Jabor 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 rites 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 Tow incentives and unproductive
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1ahor, Both of these faults Stem from the fact that the emphasis of lahor-
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 capitat 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 emloyer 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 becames 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 pavements of primary
roads where capital intensive techniques are usually required to ensure
adequate compaction and pavement surface of acceptable quality. While
flexible pavements with low grade surfaces have been constructed under
labor-intensive methods, losses frdn foregone savings in vehicle operating
costs have been relatively high - and might be large enough to offset gains
fram 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,
gragers 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 robilize rural lapor 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 alsic 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
2~tivities involve substantial unskilled labor requiring a much greater

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
inténsive 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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EOONOMIC AND SOCIAL WELFARE BENEFITS OF ROADS: CASE STUDIES

Six case histories are provided to illustrate the impact of improved
feeder and secondary road access on the lives of rural populacios:.
The examples are fram Malawi, New Guinea, Korea, the Philippines,
Honduras, and Costa Rica. Findings fram 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 .nprovements, 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.s is because goverrment
regulations and restrictions on road transport can reduce or distort
campetition, and in the absence of campetition savings in vehicle
operating costs can be pocketed by the vehicle owners and midilemen,

rather tnan passed on to consumers and farmers.

It i< of interest to note that a’l 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 improvement projects by themselves
stimulated additional investment in agriculture, produced substantial
increases in rural income and, in addition paved the way for additional
infrastructure investment such as for rural electrification and the
construction of additional feeder roads. Furthermore, the improved
access made possible significant upgrading of goverrment services
such as the provision of agricultvral extension and credit. These
services reinforced the benefits that would have followed fram road

improvement alone.
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1. Malawi Case Study

Statistically controlled studies of the effects of feeder road access

to markets on the social, financtal and technologic as;pects of farm 1ife

in developing nations are rare, Such a study was made in Malawi in 1965

{n connection with the feasibility investigation of 3N0 miles of new roads
into 2 hinterland with 1ittle access to the main roau system for the small
farmers.l/ An aaricultural census of the area was about to be undertaken

and the road investigators were able to obtain and stratify the newly
a;a11ab1e. 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. VYet, as

will be seen, the difference broudht by road access to markets on the lives
nf the farmers was tremendous.

The Table below shows the cash incame distribution in Malawi pounds of

the farm operators living in the two general study areas.

Farm Operator Categories

Income in Malawi pounds, annual

Area 1 <1 110 _1N-25  26-50 51+
Lake Littoral area
(isolated), % 35 40 20 5 0
Area 2
On North-South Road
(or not over 5 miles
from a road to 1t),% 16 58 19 6 0

l-/Sc’me large estate growers of the area produced tea for export, using
a lake steamer for transport to market.
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In cash income terms, the apparent effect of road access to markets was to
redq;g by half the proportion of ¢mall farmers with cash incomes of under
one pouhd per year. Most of the shift was into the next bracket of one

to 10 pounds. This effect may seen small, but in the 1ives of the farmers
4t was notable that at least 19 percent of the farmers left subsistence
farming and entered the cash economy under conditions of better access.
Hore 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
of the use of fertilizer (animal and/or commercial) was similarly striking:
2 percent versus 31 percent.

No farm operator on the Lake Littoral (poor access) reported any kind of
power other than human in working the farm, and none reported ownina a plow.
In the more accessible area, on the other hand, 47 percent of the farm
operators reported using oxen, 5 percent reported 2 plow, and 47 percent
reported "other equipment." The tools used where there were no plows were
the short-handled hoe for breaking the ground (to a depth of 7.5 to 10 cm),
and the hand axe or the pang2 (a broad-bladed tool similar to a machete)
for clearing ground or cutting stalks.

Another technological differance Was in the means of obtaining water. Only
27 percent of the farmers 4n the lake area obtained water from bore holes,
compared to 55 percent aiong the road area. The alternative to obtaining
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 meaian

amount spent for farm operating needs in the accessible area
was over 2 1/2 times as great as in the lake area. The expenditures
were. for fertilizer, insecticide spray, seeds and plants, labor, work

animals, livestock, equipment, and local transport. These are the

kinds of essentials that help raise the small farmer's existence
up from the poverty level. An important element in all this

is not just the farmer's access to markets, but also agricultural
extension agent§ improved access to the farms, allowing them to
advise and assist gmall farmers in adopting iﬁproved agricultural
technology. The effect on the next generation, the children of
the farmers, facilitating their access to schools and health
centers was perhaps the most important impact but was incalculakle

from the census data used in this study.

The statistics fail to show the true effects on hunan life of the
road connection to the market economy Of this southeastern African
pation. Consider the fact that only human labor was employed in
the area without road access; whereas in the area with access,
virtually all the farmers used animals, some with plows, and the
rest used eguipment additional to the short-handled hoe and panga
(macheté) . Consider the human effort saved by the additional 28
percent of the farmers in the road area whose families no longer
carried water from streams for personal and farm use. Finally,
the use of insecticides and fertilizers, virtually unknown in
the inaccessible area, put used by about 2 third of the farmers
in the road-connected area, represented crop insurance and
assurance of yield. These are the basics of life for the small

farmer. For much of this difference, we have to credit the effec-
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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 e{forts helped achieve the full

potential of the road improvements.

Economic and Engineering Survey of the Proposed
© the Governmen

H.S. Lapin, et al,

Source:
Lakeshore Road, Malawl. repor
Malawi and USAID, 1966, Contract AFR-278.

washington, D. C.
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Philippines Case Studyl/

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
standards usually found in nearby towns and small cities. He is
motivated to intensify agricultural production in order to earn cash
fb 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 many roads in rural areas of the Sahel are
s0 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 othevr

necessary agricultural inputs.

1/ Villanueva, Patrocinia S. "The Value of Rural Roads" Community
= pevelopment Research Council, University of the Philippines, 1968
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The Villameva study quantitatively analyzed the producers' response to
yoad improvements. The author investigated chunges in barrio (small village)
productivity and living conditions after the rural roads leading to the
barrios were improved. Among the benefits she attempted to measure were:
(1) changes in farmgate prices (2) changes in production volume and (3)
changes in transport cost. A total of 46 barrios were included in the
_study, and the locations were evenly distributed over the Philippines

and represented both level and mountainous terrain. in general, the study
supports the proposition that farmgate prices will increase measurably
whenever roads to a barrio are improved. The volume of products sold also
increasad measurably and showed the ldrgest increases for crops such as
corn and tobacco. Table V C-1 shows the percentage increase in sales
volume (by weight) for the major farm crops covered in the survey. Signifi-
cant changes in transportation‘prioes were also observed. Table v C-2
illustrates the decrease in freight rates for major crops produced by a
barrio. In general, thereductions in transport price after improvement
of the road were appreciable, ranging fram a 33 percent reduction for
bananas to a 60 percent drop for .root crops. And this involved only those
parrios where motorized transport was available before the road improve-
ment. In those cases where animal transport or porters only were

used (the "without" road improvement case) and where motorized transport
ocould be used with road improvements, reductions in transport prices would

be even nmore substantial.

The surveys in the barrios provided gsalitative evidence that where roads
were reliable and passable, farmers had a reasonably wide choice available

between transporters, suppliers, and middleme'.. There were very few
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TABIE V C-1

AVERAGE PERCENTAGE INCREASES IN SALES VOLIME

AVERAGE PERCEN LAt o e e e
STRUCTION

MARJNGQ\IEYEARBE.’EOREANDG\JEYEARAI’TBRCIN

OF TE ROAD
Crop Nurber of Barrios Unit of Measure Percent Increase
Rice 22 cavan 24
Corn 20 cavan shelled 104
Tobacco 10 kilogram 96
Barianas 14 pieces 12
Ooconut 9 thousands 30
Source: P. S. Villanueva,"The value of Rural Roads,"
Univ. of the Philippines, 1968
TABLE V C-2
AVERAGE DROP IN TRANSPORTATION COST OF FARY
PRODUCTS AFTER ODNSTRUCTION OF THE ROAD
Product Price Unit Transportation Price pPercent Reduction
Tpesos) (pesos)
Rice Cavan/Km .20 .10 50
Corn Cavan/Km .50 .30 40
Tobacco Truckful/Km . 50 .30 40
Rootcrops Sack/Km .50 .20 60
Bananas Jeepful /Kn .15 .10 33
Coconats Truckful /Km 10.0 5.0 50

source: P. S. villarmeva, nThe Value of Rural Roads,"
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camplaints concerning exploitation by transporters or middlemen that ocould
be attributable to the road, and there were a sufficient mumber of inde-
pendent truckers to offer a campetitive enviromment. On the other hand, on
lorig unimproved roads and tracke tchere were generally fewér transporters
and middlemen to service remote barrios; both transporters and middlemen

had saome degree of monopoly power. But after road improvement and after

the barrio became more accessible this situation tended to correct itself,
and increased campetition between transporters helped ensure that the savincs

-in transport were passed on to fammers via higher farmgate prices.
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1/
3. Korea Case Study™

This study of feeder roads is a camparative analysis of the impact of
access on two upland villages between Kangning City and Seoul. The
environmment and point in time are similar in most respects, except that
one has a road and the other does mot. One village, Hwangeke-ri (H-ri)
is on the main east-west route between the cities, the other Yonsar-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 camnercial agricultural
industry while Y-ri shows less possibility of meeting food demands

fram other areas,

Camnercialization

Table V (-3 campares the range of crops and degree of camercializa-

tion in the two villages.

ds on Agricultural Proquction
Seoul National University,
Seoul, 1969

1/ Lee K. K. "Some Effects of Roa
= and Rural Life", M.S. Thesis, .
Denartment of Agricultural Economics,
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Table V C-3 -'L-/: Degree of Cammercialization by Location
H-ri (On road) Y-ri (7 km off road)
Crop Category (Hectares) (%) (Hectares) (%)
Camnercial
Potatoes 65.21 40.0 25.05 24,5
Radishes 39.22 23,2 14.05 13.8
Cabbages 2,36 1.4 1.14 1.1
Chinese Cabbage 3.18 1.9 .93 .9
Celery 1.06 .6 0 0
Lettuce 1.63 1.0 0 0
Carrots 1.21 1.7 .09 1.0
Total 113.87 69.8 41.76 41.2
Subsistence
Cormn 20.35 12.5 29,18 28.6
Soybenas 18.76 11.5 14.95 14.7
R. Beans 1.59 1.0 3.78 3.7
Millet .25 .3 .54 .5
Buckwheat 3.14 1.9 5.00 5.8
Rye 1.75 1.1 3.28 3.2
Others 3.28 1.9 2.38 2.3
Total 49.12 30.2 59.11 58.8

Overall, faimers in H-ri are producing seven camodities for sale,

totaling 70 percent of total hectares in production. Farmers in Y-ri

are selling five cammodities grown on 41 percent of a smaller total

acreage. The other 58.8 percent of hectares in Y-ri are in subsistence

crops, rostly corn and soybeans.
camodities with higher gross value product (GVP) per tanbo.

In order of decreasing GVP:

1. Celery. 8.
2. Lettuce. 9.
3. Chinese Cabbage. 10,
4. Potatoes. 11.
5. Carrots. 12,
6. Cabbage. 13.
7. Rice. 14.

H-ri is concentrating on perishable

Y

Radishes.
Corn.
Millet.
Soybeans.
Red Beans.
Buckwheat.

Rye.

1/ Iee K. W. "Some effects of Roads on Agricultural Production and Rural Life",
— M.S. Thesis, Seoul National University, Department of Agricultural Econamics,

Seoul, 1969.

2/ 1 hectare = 10 tanbo
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There is no celery or lettuce in ¥-ri, and much less Chinese cabbage,
potatoes and carrots. The different rates of cammercialization are in
.part due to availability of farm-to~market transport, but roads also
permit better communication of market information and new production
practices essential to camiercial operation. With greater anphasis on
high value crops, farmers obviously can earn more return per hectare.
Average GVP in H-ri is 11,9004; in Y-ri it is 6,800W. Table V C-4 shows

road proximity in relation to famm size.

2/
TABLE V C-4 — Farm Size Related to Road Proximity
Size Farm2 / H-ri: Y-ri:
(tanbo) = (Households) (%) (Households) (%)
<5 — -— —_— —
5-10 3 6 3 6
10-20 8 16 16 32
20-30 17 34 19 38
30-40 9 18 7 14
40-50 5 10 4 8
50-60 3 6 1 2
> 60 5 10 - —
Total 50 100 50 100
1/

=10 tanbos = 1 hectare
In H-ri, 10 percent of the fam households have more than 60 tanbo
(6 hectares), and 26 percent greater than 40 tanbo (fmur 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 raising perishable
camodities.

Net Return: Prices paid to farmers are higher in H-ri than in Y-ri
for the same commodity because of the lower costs of transportation for
farms on the road, adding to the camparative advantage in H-ri. Transpor-

tation costs are an important oonsideration in Korea, in many cases

2/
“Ibid, p. 29.



amounting to over half the wholesale cost. Price camparisons appear in

Table V C-5.

Table V Cc-5 .Oanparative Cammodity Farmgate Prices (1967)

Crop Unit H-ri price Y-ri price
(won) (won)

Corn 100 Liters 1,617 1,400

white Potatoes 3.75 kg. 56 54

Soybeans 100 liters 3,540 3,460

Radishes 4 tons 16,400 14,900

Farmers in H-ri spent more on farm inpats, and acquired more produc-

tion credit than did those in ¥-ri, as shown in Table V C-6  suggesting
more intensive cropping in the former.
TableV C=6__ Expenditures for Inputs and Credit {1967)
Experditure H-ri Y-ri
(Thousand Won) (Thousand 'Won)
Fertilizer 215.0.7 1001.2
Insecticides 6938.0 100.8
Credit —_ -—
Private 131.3 36.5
Cooperatives '60.5 12.6
Value: There was more hired labor per farm in H-ri and more farm

machinery. Famms are worth more in the village with good transportation
facilities, because the farmer invests more and the productive capacity

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 Yon)
Farm Buildings 161.5 29.4
Arable Land : 724.0 : 275.0
Cattle 60.1 51.7
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 27,0 and 6.0.

Outside Employment
C+ther social characteristics further demonstrate the differences

between the two villages. Of samples of 50 fammers in H-ri and Y-ri,

15 in H-ri had off-farm jobs and 20 in Y-ri, but off-farm income totaled
1,043,000 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 transportatién to both Seoul and Kangnung influenced
the frequency of visits by residents of H-ri. As noted in Table V C-8
farm-related trips were much more frequent there than in Y-ri. Effective
response to market conditions for inputs, retail sale, processing and

other production activities requires dependable transportation.

Noattatptismadetoarguethatthepresenceorabsenceofaroad
is the only factor causing the econamic and sccial differences between

the two villages. But transportation can facilitate and encourage a
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whole series of institutional changes that became the substance of

econcmic development. Without roads that permit frequent trips with
large trucks year-around, agricultural development is unlikely to

proceed very dramatically.

Table V C-§ Number of Trips — Two Rural Villages, Jan. = Aug. 1968

Purpose H-ri Y-ri

To Seoul To Kangnung To Seoul To Kangnung
To get
credit 1l 14 0 4
Buy inputs 8 68 0 36
Non-farm
business 1l 28 1 3
Recreation B8 8 2 13
Bducation 1 72 0 10
Sell
Products 39 7 0 1l
Public
Affairs 0 5 0 0
Hospital 0 14 0 18
Mkt. Into. 1 0 2 0
Hame :
Affairs 5 206 1l 62
Other 2 0 0 0
“Total 66 449 6 47

4. Honduras Western Highway

This study is one of the earliest examples of research conducted to
measure increases in agricultural production that can be expected fram
the improvement of a highway; it is discussed in "Road User Charges in

Central America", by Anthony Churchill, World Bank Occasional Papers,
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No. 15, 19872, The purpose of the study was to test the validity of a

model developed by Alan A. Walters, "The Econamics (f Road User Charges"
wWorld Bank Occassional Paper No. 5, 1968. This model describes the rela-
t:.onshlp between road improvement and increases in agi@md production
within the road's zone of influence. It also describes chanres that can

be expected in the extent and shape of the road's zone of influence.
Briefly, the Walter's model predicts, under reasonably realistic assumptions,
that a decrease in transport price will induce a proportionate increase

in the tonnage of agricultural production, and will increase the area

of the road's zone of influence. Thus, if because of road improvement

the transportation cost per kilameter is reduced by 10 percent, one can

expect a 10 percent increase in the tonnage production of agricultural
production.

An empirical test of this model was carried out by the ex - post
evaluation of incremental agricultural output and its spatial distri-

bution along the Honduras Wastern Highway improvement. Since 1955 the

useable only in the dry season to a well aligned gravel road. Agricultural
censuses covering the periods both before and after improvement in the
yoad 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
and twice crosses a sizeable mountain range. The land is about equally
suitable throughout the entire length of the road for cultivation of
corn and beans, the two major agricultural camodities produced in the area.
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Transportation from the farms to the Western Highway is mainly by donkey,
and in some 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 kms.

Table V C-9 demonstrates that the rate of growth is consistent with the
pattern of cultivation predicted by the model. Growth rates are low close to

the market town of San Pedro and increase rapidly up to about 126 kms.

fram the market town. After that point 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 improvement.

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 campecicive; 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 fomm 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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TableV C-9
PRODUCTION OF CORN AND EEANS IN THE WESTERN

REGION (HONDURAS) BY MUNICIPALITY GROUPS

Average Distance Production
in Kms from in Percent
Municipality Group San Pedro Quintales Increase
San Pedro 1950 1966
(market) 1 0-21 51,885 53,297 2.7
2 60 67,651 87,092 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 (fram

594,782 quintales in 1950 to 943,206 quintales in 1965) amounted to

58 percent. However, it was eét.imated that about 20 percent of this
a:iditional agricultural production would have occurred anyway, even

without the road improvement, and therefore the percentage increase in
production that could be attributed to road improvement wou'd have been

on the order of 38 percent. Thus it can be seen that the percentage increase
in agricultural production was approximately eguivalent to the, percentaae
decrease in vehicle operating costs of the improved road.

_ In sumary, there can be little doubt that improvement of the Western

Highway was instrumental in facilitating the increase in production. The
order of magnitude of the increase in production is not far from what

was predicted by the mcdel.

The Canas-Upala Road in Costa Rica

The Canas Upala road 1s 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-km long earth road was difficult to negotiate in wet
weather and was reconstructed to all-weather gravel standard. Reconstruc-
tion of the road was ccmpleted in 1977 and a socio—-economic 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 warket center
amd is a focal point for the distribution of goverrment services to at
least half the area of influence of the project. The survey indicated

that the socioeconamic impact of the road was favorable., With construction



V=46

of the road, total production and the level of govermment services

applied to Caras-Upala and to the surrounding area increased substantially.
These services included agricultural extension services, credit, famm 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 from the goverrment price support program began to go direct-
ly to Upala from surrounding cammnities (this means that the classic

role of the intermediary/transporter associated with the isolated rural
cammnity 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 (perishableﬁ) 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
tomatoes, sweet chili peppers, and green peppers. In total, production
of these vegetables increased from 73 tons in 1975 to 154 tons in 1977.

BExtraction of lumber has increased from 667.000 board feet per year in
1974 to an estimated 1,600,000 board feet in 1978. This activity is

associated with the clearing of new land opened to agriculture. -

The slaughter of cattle was up fram 1,000 head in 1973 to an estimated

8,000 head in 1978.
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The sale of fertilizers, insecticides and herbicides are indicative of
changes in technology and productivity brought about in part by these
i:t@réVed roads. The use of insecticides and herbicides requires more
camplex technology than fertilizer. Prior to 1975, there were no local
sales of fertilizer in Upala; fertilizer was brought from another town 60
to 70 km away fram Upala. While in 1975 lozal sales frum one represen—
tative included 7,000 sacks of fertilizer by 1978 the estimated amount

* was approximately 30,000 sacks. Insecticides went fram three 55-gallon
drums in 1975 to approximately 30 drums in 1978. Herbicides increased fram

approximately 10 drums in 1975 to about 40 drums in 1978.

Agricultural seminars which indicate the acceptance by the local pop_ulation
of changes in technology were held in 1976 and 1977. About 60 people
attended the 1976 conference, dedicated to rice and beans. In 1977, approxi-

mately 200 people attended a similar intensive course.

Between 1973 and 1977 the small farmer credit portfolio of the National
pank of Costa Rica in Upala increased its loans fram $44,000 to $270,000.
These loans were for rice, corn and bean production, Loans for breeder
cattle during the period declined from US $29,000 to US §1,650. This
seems to indicate that grazing jand is being converted to the production

of cash crops.

prior to the completion of the road in 1977 no crop insurance was avail-
able; the completion of the road can be associated with the present

availability of crop insurance.
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In sumary, the area of influence of the road has been firmly incorpor-
ated into the national econamy of Costa Rica. The population has
experienced a rising standard of living and enjoys access to surpervised
cxleAit, crop insurance, health services, markets and education. The
area has experiesxced a mini-boam during the past 5 years, the effects of
which appear to be widely distributed among all the socioeconamic strata

of the area.

1/

The New Guinea Case Study

A careful socio-econcmic study was conducted in New Guinea several years
after the campletion in 1965 of the 38-mile stretch of road fram 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
capital) was about 4.9. This B/C ratio does not take account of social
benefits or savings in travel time, both in which forms of benefit are
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
farmers for cash-crop purposes were greater than originally anticipated.
Most of the expansion in village agriculture by indigenous small farmers

occurred with almost no assistance or encouragement fram goverrment

1/ The Rigo Road: A Study of the Econamic Effects of New Road Construc-
= Eon. Marion W. Ward. New Guinea Research Bulletin No. 33.
New Guinea Research Unit, The Australian National University, Canberra
and P. O. Box 1238, Port Moresby, New Guinea. Jan. 1970
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agencies (unlike the case in Malawi). The few European farmers remaining
in the area benefited considez;ably, in that they began cattle and poultry
raising and some established general stores. Their examplie provides an
argtm;eﬁt for cattle raising by New Guinea small farmers, which would
further raise their potential incame. (This potential is not included

in the penefit/cost calculation).

A further finding was that economic effects (increased incame) extended
to an area "several miles" beyond vehicle access, which could be an

arqument for additional tributary roads to the Rigo Road.

The improved transport fram the regional capital (and ocean port) of
Port Moresby is believed to have encouraged trained teachers and health
officers to work in the various villages and in Kwikila (the outlying
market town) thereby assisting in raising levels of health and education

for the small farmers and their families.

Other measures of change were in terms of road transport prices. The
scant data indicated a drop in such prices, but it ;’.s difficult to generalize
the proportion. More measurable was the increase in mumbers of owned
vehicles in the road's service area. Eventually a mmber of jobs will
be created in terms of small service units (run by the local people) such
as gasoline stations, repair garages, restaurants and perhaps some small
motor lodges for travelers.

In summary it can be said that, three years after canpletion of the

38-mile stretch,the value of village garden produce sold in Port Moresby
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 econamic facilities of Port Moresby. The peoples' lives are
being immeasurably changed, in terms of entering the money econamy, and
in téms of becaming 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 agriculture,

Note: It was not possible to learn fram 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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RAIL PROJECTS

No empirical evidence ror theoretical models appear to have been developed

on the impact of railline improvement on the incomes of the rural poor. In
add;t:.on, the role of the railroad in the transport sector is quite different
from that of roads. Where rail is available as in Mali and Senegal (Mauritania':
rail system is not really representative since its sole purpose is to serve

an iron mine), the railways usually provide the major means for carrying

mte.mat:.onal traffic to and fram the ports while at the same time accommo-

- dat.mg significant damestic passenger and bulk freight traffic. This is a

somewhat different function from that performed by roads, and it is therefore

difficult to generalize fram the experience gained fram roads.

However, rail improvement could have a significant impact on the incame of
the rural poor. For example, Table V D-1 shows that agricultural products
consitute more than 88 percent of the ton-km of the Mali railline export move-
ments. And, the imports of fertilizers (10% of ton-km) and foodstuffs (20%
of ton-km) and other camodities largely purchased by the poor (same of

which may be urban poor) are significant. Furthemmore, very substantial
savings are possible in rail transport costs through proper maintenance and
more efficient operation. For example, the internal rate of return measured
by the IBRD for railway projects campleted between 1964 and 1972 ranged

fram 10 percent to 23 percent with an average of 15.3 percent, and indicating
that rail projects can be quite efficient in increasing national incame.
However, this additional incame may mot directly accrue to the rural poor

in the form of lower fertilizer prices for example, because savings in
operating costs do not necessarily lead to lower freight rates Instead,

these savings are usually contributed to the Goverrment's general fund or to
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TABLE_V D-1
FREIGHT TRAFFIC CARRIED ON THE MALI RAILWAY, 1976

1976
PRODUCTS ton ton-km
(000) (mil.)
NATIONAL TRAFFIC 27_ 34.1
Cement 45 12.9
. Other carload 40 11.5
Miscellaneous 12 3.7
EXPORTS 94 45.8
Cola nuts 14 8.2
Cotton seeds 5 3.1
Cotton fibers and textile
materials 6 3.5
Groundnut 22 6.8
firoundnut o1l 4 2.4
iaroundnut cakes N 6.8
Karite products 1 0.6
Cereals 18 8.7
Other carload 13 5.7
IMPORTS 159 74.5
Cement 12 6.9
Machinery, vehicle, materiuls 12 6.1
Fertilizers 14 7.5
Foodstuff 35 14.8
Petroleum products . 48 21.8
Salt 21 8.6
Other carload 16 8.3
Miscellaneous L 0.5
TOTAL FREIGHT TRAFFIC 350 154.4
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reducing the railroad's operating deficit. Technical assistance to the
railway in the formulation of a pricing policy that will pramwte incame
distribution may enable the rural poor to participate more directly in

rail improvements.

Port and Airport Improvements Projects
Even less is knovn concerning the impact on the ircomes of the rural poor as

generated by improvements in ports and airports than is known for railroads,

Traditional airport improvement proiects

may not have much impact on the incames of the rural poor. However, the
construction and improvement of gmall airstrips located in livestock areas
could have a significant regional income producing impact. In addition, the
airstrips would facilitate access by persons involved in planning, implementing
and administrating rural develomment, 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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Transport Surveys and Technical Assistance to Transport Institutions

The Sahel needs large amounts of further capital investments in trans-
portation. However, in order to achieve transport efficiency in the Sahel more
than capital investment is required: Transport effeciency also requires

an improvement in the operation of existing facilities. Therefore, before
considering additional investmen: projects it should be ascertained whether
existing facilities are operating in an optimal fashion. This can reduce

the amount of additional investment requirements and, moreover, is a con

dition for realizing the full potential of amy new investment.

Formulating policies and measures to achieve efficient operation of trans-
portation is an jmportant function of the transportation institutions and
operating agencies in the Sanel. Operational jmprovements in the main-
tenance of roads, railroads, or portss or in restructuring of the management
stzffing or procedures for the operation of .a railroad often indicate 2
much higher benefit/cost ratio then similar size jnvestments in new projects.
Therefore, the jdentification and analysis of physical jnfrastructure pro--
jects must be undertaken with concurrent analyses of trade-offs for opera-
tional improvements. Moreover, in several of the Sahel countries the present
regulatory practices must be reformed in order that the benefits of free
competition can make transport industries more productive. Unfortunately,
many of the present requlatory functions have a tendency to stifle, rather
than encourage competition, such as road transport tariff fixing, or restric-

tion of entry into the road transport industry.

Tbe enforcement of traffic regulations is also an important function. As
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 uneconamic traffic
diverson (trucks carrying cement over large distances). There is also a
tendency for small truckers to neglect vehicle maintenance to realize lower
operating costs with which to capture traffic, but the total public resource
cost would 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
allocation of the traffic among the modes and they can also assure adequate
revenues for operating, maintaining and expanding transport facilities.
Moreover, they can help achieve redistribution of incame, and pramote 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
activities such as tariff setting, licensing, taxation and subsidation, will
serve to make the operation of transport modes more efficient and compl mentary
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
jndicating what the impact of a more efficient transportation system might
hqvé on income of the rural poof. However, the impact could be
substantial consider%ng the reductions in transportation prices that the

more efficient transportation system may make possible.
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TRANSPORT INFRASTRUCTURE NEEDED IN THE SAHEL AND AID OPTIONS
FOR INVESTMENT

From the point of view of "economic efficiency”, or the supplying

.of those transport services that meset the econamic growth needs of
the Sahel at least cost to the Sahelian econamy, formulation of a
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 econcmically less important but
nevertheless significant routes providing regional connections; (iii)
the problem of allocating available resources between expansion of
national route systems and maintenance of the existing infrastructure;
(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 INFRASTRUCTURE CONSTRUCTION, IMPROVEMENT, MATINTENANCE

Roads

The status of economic development, the geographic concentration

of econamic potential in specific areas, the extent of the present
primary and secondary networks, and the number of network extensions
currently planned (See Chapter IIIjpoint to the desirability of
limiting further new constructionof 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.



As discussed in Chapter 11, 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 in maintenance 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 1imited

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 inprovements to the existing
infrastructure to ensure, first, that the proposed expendi-

ture, whether met fram 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 grawth 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 1ight 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 intearated 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 pocr, 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 nearly 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

1/
~ Louis Berger International, Inc., Road Maintenance Diagnostic Study

for the Sahel , Vol. 1, Synthesis, {19/77)
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feeder roads in the 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.

"It does not take: 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
economically justified. In addition, these are usually
rural roads where maintenance 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 in most of the Sahelian countries. The econamic
benefits to be derived from an efficient road maintenance
program are larger and more camonly derived for the primary
network than for rural roads. Local maintenance organizations
other than the national organizations should assume same
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
recammended road ma.mtenance and rehabilitation programs in
motion. Though the program does not officially recognize the
unclassified road system, we note that a substantial portion
of the classified road system by the consultant's own findings
(See tables II C-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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Concurrent with the above program, however, steps should

be taken to identify the priorities for improvement and
maintenance of the 40,000 km of unclassified 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
roa 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 Carnemark, Bidemman and Bovet, The Econamic

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 mairn’' enance
constitutes works 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,

alligrment, 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 heyond 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 rime contractors encourage-
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.



B. MANAGEMENT OF FINANCIAL RESOURCES
Long-term policy regarding road maintenance must aim both at

geperating 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
a Road Fund theoretically provides. To this end, it is recommended
that:
(i) all Sahelian countries establish "rolling" five-year
projections of their road maintenance budgets;
(ii) qovernment budgetary and accounting systems be modified
to introduce cost controls; and
(ii1) 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;
however, the private sector in the Sahel countries has adopted a man-
datory modern accounting system oriented towards production of eco-
nomic (added value) and financial data, and there is no persuasive
reason why this system could not also be adopted in yovernment offices.
Once these recommendations have been implemented, interested
donors should seriously consider providing also some local currency

support to the recurrent maintenance budgets of the Sahel countries.



Rate Structures

Road Sector

'Many of the difficulties in the road transport sector in the Sahel
Sahel originate from inappropriate pricing. Rates are in same
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-
panies and expanded bureaucracies. Even if rates cannot be left
entirely to market fr.ces, rates must not be fixed below operating
costs, including depreciation, renewal, and adequate user charges
for the use of infrastructure. This applies to all branches of the

industry and to all cost components, including credit, insurance,
and repairs.

Agreements on external aid in the road transport sector should be
conditioned on the provision to examine and, if appropriate, consider

modification of tariff road user charge policies in the host country.
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communities which generate very low traffic volumes, and
therefore warrant only small investments in transport services.
These roads are 1ikely 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 1ife 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 tc the small farmer.

Some track sections, due to their natural drainage and

satisfactory surface, may require minimal improvements from

the natural state. : Upgrading will be largely through
surfacing. As a consequence of this modest approach we

expect to hold costs to a much 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 secordary 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. In some areas, dirt tracks constitute so called
"point-to-point" routes. In regions 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. HMNot only are
they largely essentia1 national integrating 1inks but they
act as principal arferies for the movement of agricultural
production from rural collection points to national urban
cénters and to export markets. The quality of the national
road system is a determiinant 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 1ink 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 selection

criteria prescribed in this report will provide guidance in

making an appropriate.

Regional Routes

Recently, considerable emphasis has been placed on developing
transport routes 1iﬁking the Sahelian countries, with primary
attention directed to the, proposed Trans-African and Trans-West
Afri;an 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 uparade 1ightly- 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 amoﬁg these agrarian countries,
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.
Demand 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
simpie 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 Gw of 1600 KG. It comes in a pick-up truck 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 desian 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 suggested 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 vehicleé

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 Fieras 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 yood mechanic enjoys in his comunities 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. Basily 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.
A1l 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 fiaure, 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 cbtton, 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 hulk

traffic.



A Camparison of Rail and Road Operating Costs based on 1970

rigures is shown in Table VI B-1

TABLE VI B-1

Road vs. Rail Operating Costs
(in CFAF per ton-km)

(1970)
Asphalt Road - Railway

Annual Infrastructure Operations Total Infrastructure Operating Tot
Tonnage Cost Cost Cost Cost
100,000 22 6 28 20 9 39
200,000 N 6 17 15 6 21
500,000 4 6 10 b 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 Tower 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 lines to Ansongo (142 km), and from
Dori to Niamey (?45 km). Justification of the Ansongo extension

is based on the manganese ore potential of the area, but this 1s

yet unproven. The Dori-Niamey 1ine would have 1ittle general traffic
(60,000 t/year), and is not justified; further, 1ts expected operating

deficit would jeopardize operations on the main line, as shown by
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the experience in Senegal where branch 1lines were operated at a chronic
deficit. HNowhere else in the Sahel does projected traffic make 2

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 econamically 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 from Bamako to Gao in Mali during the seven-
month navigatic:-.' season. This route is the principal damestic
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.

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.



Cc. Integrated Area Development

AID should particularly support rural road improvements that are
*part of a larger development plan - either as an element of an inte-
grated rural area development scheme or as a supp]ement to other
agricultural inputs which are in place or contemplated, such as
agricultural extension service, credit and price support. This
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
1ikely should be higher than in other geographic regions. Management
and technical capabilities are jnadequate to manage development. CILSS
members need technical suppert for a long time. In the limited period
(4-5 years) of a transport improvement project implementation period
we cannot expect to create the nacessary 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,
and operating techniques, is a necessary component of the assistance
"package". These efforts should be addressed to improving human resource
capabilities which in the final analysis, are at the root of Sahel
transport problems.

1. Transport Planning

Establishment of a central Transportation Institute for
the Sahel is under consideration. This could be a fo-

cal point for the exposure of national economic planners
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and Ministry of Transport and Public Works planners

from the Sahel countries to national transport planning,
intermodal choices, rational 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.

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 1ts_commitments and to act on

proposals for change.

Equipment Maintenance

USAID Chad is investigating the feasibility of utilizing
the training facilities at the heavy equipment school at
Lomé’to train Chadians. If, as reported, the calibre of
training has degenerated since the termination of US aid
to that facility, 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 schonl has a French-1anguage curriculum and

over 10 years of operating experience.

Further training in heavy equipment maintenance can be in
the form of in-service trainina in oroiect field work, A
.USAID project proposed for Mauritania trail and track im-
provement will feature in-service trainina as a maior cnm-
ponent. Starting with one mobile brigade they hope to ex-

pand as trainees become trainers, broadening the e7fort.

4. Labor Intensive Technology

Agricultural labor in most Sahelian countries is an under-
uti{ized resource, and with the introduction of improved
agricultural techniques, more labor may be released. Where
alternative employment options are 1imited opportunity costs
will be low and economic justification will be 1ikely, pro-
vided the labor is organized and managed efficiently. AID
should continue its efforts in the direction of labor-inten-
sive constructioﬁ and maintenance, particularly with pilot

efforts as elements of funded maintenance and improvement

road projects.

5. Special Studies

a) S5eneral

oroblem-oiriented special studies should be a part of
most transport project assistance., Donors should con-

.tinue to obtain assurances from host governments that
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d)
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findings will receive serious consideration and that
government will take measures to implement acceptable

recommendations.

Analyses of Training Requirements

Should preferably precede project authorization rather
than after loan or grant authorization.

Manaaement 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.

Rate Structure Analyses

Important, to encourage agricultural development and
ensure reasonable compensation to the carriers.

Mobiljzation 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

maintenance. Another avenue is to determine means of
mobilizing the underutilized rural workforce to main-

tain and improve infrastructure. Projects will be
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déveloped 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 1imits should be determined for existing road
designs. These studies are recommended for execution
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:

W .. it must be noted that the unfavorable climatic and

hydrological factors would not be improved by having the

best possible transport system. Even if a perfect system

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 aariculture and livestock management are needed

to help 1ift the region's thin, widely-scattered population

from a subsistence to a money economy. The major need in

the transport sector in the region is to fully utilize and

maintain the existing infrastructure, both within the Sahelian
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countries and in their neighboring transit countries."
As costs of energy, food, and mamufactured items rise and resources
became more scarce, the logic of this conclusion should be evident to

all concerned 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 documentﬂtion.1 These personnel are often faced with a
pewi1dering 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 soijls 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 “ost government, that the improvement will consist of an

1primary and secondary roads are not eligible for evaluating under the
methodology preposed in this chapter.



VII-2

all-weather tertiary road, that the improvement falls Qithin one of several
clearly defined standard iwprovement 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 1ikely to mest 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 procedures] 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
sci'zening 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

1 vgudelines for AID Rural Roads Project Selecticn in the Sahel Region", AID/
Louis Berger International Inc., November 1977 (DRAFT)

Asif Faiz, "Preliminary Screening and Selection of Rural Roads - A Framework"
World Bank, August 1976.
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screening devices. Tne most serious question is whether screening criteria
and weights can he developed that correlate well with indices derived from
fu11’s;a1e economic and social analysis. If it is possible to develop these,
then the screening procedures can be reduced to application of a set of
inexpensive and easily operable rules which will screen road projects for
Tater 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
projects better than random choice, it would be a serious mistake to attempt
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
road rehabilitation project in the rural areas of the Sahel is expected to
range in cost from $10,000 to $50,000 per km. with an average of perhaps
$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 & full scale

1 It is because of the high cost associated with

analysis of 33 km of roads.
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

by the project paper. First of all, the data required for rank-ordering is

L 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 scréening 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 additiona’
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.
According to the IBRD project reviews, (Ref: Annual Review of Project Per-
formance Audit Results, World Bank, November 1978) of the 25 transport pro-
jects representing a total project cost of almost three billion doliars,
c.ly five had a re-estima;ed gconomic return less than estimated in the
original appraisal, and tgz;;¥;;é—w+th a precision ¢f .80. Taking the cost
of full-scale evaluation at $750 per km! and the precision with which that
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
follows. We assume that the technique is 50% effective in identifying

feasible projects, i.e. the technique is no better than random selection.

1 This is the approximate cost of the full-scale feasibility study of the 850
km Mindauao Secondary and Feeder Roads Project, Asian Development Bank,
November 1978. This study, in addition to preliminary engineering, included an
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.
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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. In areas
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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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.

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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Structures: At small streams concrete pipes or box culverts will be provided.
Rivers crossings will be provided with fords, except where site conditions

are more appropriate for bridges. Bridges will be single-lane and of re-
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
river crossings are recuired. For roads that require several river crossings,
the cost may reach as high as $12,000 per km.

D. SCREENING

Each candidate road must pass two screening levels. The first screening
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
development plan. In addition, a minimum amount of information must have
been collected on the roads present condition and its desired improvement
level. This information can be collected during a single-visit field survey.
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
potential for economic and social feasibility of the candidate road. Roads
that pass this level can then be jncluded in the PID. Subsequent full-scale
economic and social evaluation must be then applied in preparing the project
for the Project Paper to confirm the socio-economic feasibility, and to

prioritize the candidate road projects.
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First Screening Level

1. The rcad 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 Works.

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.

I1f 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.
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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
¢) The land is owned by the farmers.
The population density along the road must be at least 10 persons
per square kilometer.
The agricultural potential for increased production inthe zone
of influence of the road must be attractive. This may be assumed
to be true if the road is part 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 is true:

a) A 10 to 15% increase in agricultural 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.
The improved road must provide access to existing or planned educational
facilities such as a secondary school, primary school, or vocational

training institution.
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The improved road ... must provide access to existing or planned rural
health clinics.
Employment generation through labor intensive method must be applied

where the potential exists.
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VIII. A FRAMEWORK FOR EVALUATING TRANSPORT INFRASTRUCTURE
PROJECTS IN DEVELOPING COUNTRIES

A. BASIC APPROACH

This chapter proposes a technique for cambining 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 incame can be taken into account by the tradi-
tionally derived Econamic Rate or Return (ERR). Then the chapter
describes how the techniques suggested in recent but well-known
publications by the UN 1/ and the IBRD 2/ can be employed to account
for the quantifiable considerations of equity and income distribu-
tion through the derivation of a Social Rate of Return (SRR). Finally,
the chapter discusses aow the non-monetary elements of values implicit
in non-econaomic factors, such as education and health benefits,

can be taken into account by ranking the socio-econcmic merits of

the projects. This is done by assigning weights (about which a

great deal is still to be learned) to the non-econamic factors so
that they can be camnbined 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, "Econamic Analysis of Projects," John
~  Hopkins Uni‘versity Press, 1975.
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recognizes tirat the impact of a transport infrastructure project
can be partly quantified, and that this part of the impact can be
re_presmted in the project's rate of return. Indirectly, such
benefits reflect the econcmic value associated with the improvements
in the socioeconamic 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 scheme must be applied to the non-quantifiable impacts produced
by a project, such as the improvement 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
scheme. 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 incame distribution,
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reduction of under-ewployment, or better health are incorporated
in the economic or social rate of return. It is only in the final
step, the socio-econamic 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

PRINCIPAL PHASES OF PROJECT EVALUATION

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

Economic Evaluation (ERR)

Social Evaluation (SRR)

S w N

Socioeconomic Ranking
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PROJECT IDENTITICATICN, PHRST T

The screening techniques descrihe? in (hapter Vil
are applied to identify pramising tertiary road options.

PCONOMIC EVALUATION (ERR), PHASE I1

The econcnic evaluation phase determines the project's economic
rate of return (ERR), the traditional indicator of the project's
contribution to the econamic 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
carparing the time streams of project benefits and project costs.
Determination of the FR® is an immnwtant sten since a principal

criterion of project selection should be that the project meets a

predetermined standard of economic erfficiency.

The project's ERR should have a minimm cut off value

determined as a matter of policy. Given that the ERR is at least equal
to the minimum acceptable rate of economic 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

VIII-5

projects that are not economically viable and that do not contribute

to the country's sustained economic erowth cannot in the long run

benefit the poor. While the remaining 1ist may contain projects

that favor the higher income groups, the 1ist is 1ikely also to contain
projects that have substantial impact on the welfare of the rural

poor. Subseouent 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 1ife of the rural poor. Projects that satisfy these criteria are

responsive to the mandate of the Conaress.

It may be mentioned at this 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.

SCCIAL EVALUATION (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 camponents of benefits from the project
that accrue in different forms (such as increases in incame, savings in
travel time, savings in vehicle operating costs) ana to different

beneficiaries (rich, middle incame, poor).
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Implementation of the SRR phase should not present a problem to AID
because theoretical foundations have been developed to a considerable
degree. However, there are several technical and institutional con-
straints. that may delay implementation and that should be recognized
by ZID. The methodology of social benefit/cost analysis is new to AID,
and there may be considerable inertia to be overcame before the
principles are accepted. In fact, it is not yet extensively applied by
the other intermational lending institutions such as the IBRD and the
UN that .-re so instrumental in its development, through momentum

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 shadow 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.
Thus, all major considerations such as incame distribution can bhe 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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In general, the effect of Phase 11l analysis is that it produces a
systematic bias in transport project decisions favoring projects that
benefit the poor rather than the rich. Such an outcome 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
& pattern of investment quite different from that which would emerge

if distributional considerations were ignored.

In Phase II and 111 almost all of the factors that can be quantifies have
been quantified. ‘here necessary to include distributional aspects

the proper weights were applied, and by camparing the weighted cost
and benefit time streams the "weighted" econamic 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

incame distribution.

The SRR for a specific project may be higher or lower than the ERR
depending on the project's impact on the target group ard the extent
to which the target group 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

rec. iving the direct benefits in the form of savings because of lower
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harbor charges and reduced spoilace of their merchandise are the
high-incame middle-men and merchants with a low "incame distribution
,weight", these savings will be considerably discountesd. Consequently,
since the benefits are in effect reduced in magnitude when considered
fram 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
camponents 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 from
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 must
therefore be placed on host goverrment planners and donor econcmists. For
several countries, agencies such as the councry's national planning office
and the country desks of international lending agencies ar2 already involved

in this work. Table VIII E-1 presents an example of such weights.

1/ Social Cost-Benefit Analysis: A Guide for Country and Project Econamist
~  to the Derivation and Application of Econamic and Social Accounting
Prices, World Bank Staff Working Paper No. 239, August 1976.
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Values of the Income Distribution Weioht (d) for Small

Changes in Income.

Relative Poverty Level Level of Equity Desired, M

R =0 M=.5 b=1 M=1.5 M=2
Very poor .10 1 3.16 10.00 31.62 100.09
.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 .56 .54 .44
Rich 3.00 1 .57 .33 .19 1
5.80 1 .47 17 .07 .03
Very rich 10.00 1 .32 10 .03 .01

_ Per capita income of target group

= Average per capita income for the country

Source:

Hookins University Press, 1575.

tconomic Analysis of Projects, Souire and Van der Tak, The John
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F. SOCIOECONOMIC RANKING - PHASE TV

The cuantifiable socioeconamic impacts from the transport infrastructure
projects have at this point been represented in the social rate of return.
Indirectly, these benefits reflect the econamic value associated with the
improvements in the socioeconomic living conditions as represented by reduced
travel times, lower cost of travel, and increases in incame gained by various
incame groups. However, they do not yet reflect the value of the improvements
in the "quality of life" resulting fram the improved accessibility brought
about by the improved transportation infrastructure project. For example,

improved access to health facilities has been

refiected 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 quantffied 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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cammnity 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 econamic activity generated by the reduction of the human
constraints, as discussed above.
The best way to assess these impacts is first to list the
socioeconamic impacts resulting fram 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 fram
one country to another, but the following eight are ti’pical:
Does the project provide access to:
a) Alternative markets and specialized shops (ocutside 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 1ist given above is illustrative and should be adjusted to conform

to Jocal values. The best way of doing this is to use the same type of system

as is practiced in regional planning and classificatiors of various
village centers by their service levels. In a number of countries
extensive work has been done in classification of regional centers and
they may provide useful guidelines in establishment of criteria and factors
;o be used for classification purposes. It should be noted that those road
projects located in an area where camplimentary 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 im-
puted into the projections of agricultural productivity used in calculating
the EF:.

Weighting coefficients must then be applied to each of these criteria:
The weighting coefficients must be derived subjectively-preferatly using
interaction between AID, and nationaI,‘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 in various
forms to several projects is the Delphi technique developed by Olaf Helmer

of the RAND Corporation.l/

1/ 0laf Helmer "Analysis of the future: the Delphi method," The RAND
Corporation, Paper-3558, Santa Monica, California, 1967.
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EXAMPLE OF SOCIOBCONCHIC RANKING

Table VIII G-1 presents a hrpothetical example of the socioeconamic
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 droppmg to the lowest, 14%. The weighting of the SRR
in this example is assumed at 60% with the eight socioeconamic factors
collectively weighted at 40%8. Individual weights of the socioeconamic
factors vary — fram 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

govermment officials involved in rural develpment.

Values for the socioeconamic factors camnot be quantified, and

are therefore left blank in the table. However, their qualitative
rating on an arbitrary scale fram 0 to 100, as estimated by :the
project analyst, is presented. For example, the feeder road rates

0, 40, and 100 for the factors measurirgy the access provided to
facilities providing vocational training, social services, and health

[ ]
services respectively.



TABLE VII1 G-1

Application of Socio Economic Ranking Pracedure to Three Projects (Example)

Feeder Rl Secondary Road Railline Improvement
Welght || Value Rating Wetghted || Value Rating Wefghted Value Rating Weighted
Factor (1) Rat?nq Rating Rating
ERR go-no gd| 12% acceptable - 187 acceptable - 28% acceptable -
SRR 60 162 70 42 207 80 48 147 60 36
8) Access to alternative markets
and shops ] 50 2 100 ] 0 0
b) Access to General Public Services
(Post Office, Police, etc.) 4 1 L} 0 0 0 0
c) Access to Social Services 8 10 3.2 100 8 0 0
d) Access to Primary Schools 4 0 0 100 4 40 1.6
e) Access to Yocational Training q n 0 100 4 30 1.2
f) Access to Health Services 8 o 8 100 8 10 3.2
g) Access to Primary Transport
(bus or rail station 4 100 4 100 4 10 N ]
h) Access to Recreation 4 . 10 4 100 4 10 R |
Total Rating Points ri 100 67.2 84
Ranking 1 | :ll’lﬂ

PL-111A
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Weighted rankings can then be calculated for each project and, when
agérégated;.1ndicate that the secondary road ranks highest (84),
followed by the feeder road (67.2) and the rail 1line 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 1ine improvement for other

donors.
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ANNEX 1

. Page 1
CLIMATIC ZONE CHARACTERISTICS

General. Figure 1 illustrates the four climatic bands of the

Sahel, which are individually described herein.

Sahara Zone. The Sahara Zone accounts for about 502 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
jts 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 recelves 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 {sohyet (a 1ine
on the earth's surface along which the rainfall {s the same) that represents
annual precipitation of 300 millimeters (11.7 fnches). Rain usually falls
during the bivernage, or rainy season, lasting from July to Septehber and
{5 the result of fortuitous storms that dump large amounts of water in

short perfods of time. Annual variations 1n ratafall are also an important
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factor. Temperature bas extreme diurnal variations but minimal annual
variations. During the winter, variations may range from an early morning
Tow of 32 degrees F to a mid-afternoon high of 100 degrees F. During

the summer, temperatures range from 60 degrees F. 4n the morning 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 § . The Sahara Zone

is not represented in Cape Verde, Senegal, the Gambia or Upper Volta.

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 signi‘icance: Kiffa in
Mauritania, had 7.2 inches in 1951, but 21.5 inches in 1936.

Although temperaturc 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 and 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 anq 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
4s of short-l1iveC annuals. However, date palms, cereals, and garden crops
may be grown in well-kept oasis plots. Outside these small and widely
separated oases, nomads tend their flocks on the otherwise unpopulated
desert during the wet season, then mwove southward as forage and surface
water disappear early in the dry winter season. Southward, there is
a gradual transition to taller grasses, with a higher proportion of
perennial species, and the {ncidence of trees increases. Millet and
groundnuts are grown here, but yields are very low. Pastoral operations
are the Sahel Zone's most important economic acttvity. Great herds of
cattle, sheep, goats and camels are wmoved by nomadic pastoralists across
this zone from north to south following the season. For the nomadic
graziers, the Sahel Zone represents a base which provides adequate forage
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, 2 substantial number of breeding females and young

stock remain 1n the Sahel in a normal dry season.

The Sudan Zone. The next climatic band southward is the Sudan area,

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
in the river valleys. The rest of the area is covered with saQanna-type

vegetation, open grassiand and scattered trees. The {ncidence of trees
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decreases in the north as the Sudan Zone merges with the Sahel. The Sudan

Zone can support relatively tntensive systems of agriculture, and since
hea1th-cond1t1ons are favorable §n comparison with the Guinea Zone lying

to 1ts south, it supports the bulk of the population of the Sahe11|n'countr1es.

- Oyer most of the zone, millet, sorghum and cowpeas are the principal food

crops, and cotton and groundnuts the cash crol'ns. There are substantial p
sibilities for further diversification $nto crops such as maize and soybeans

and, as pasture growth is better than in the Sahel, mixed farmming is feasible

andin some areas s being deyveloped.

The Guinea Zone. Furthest south is the Guinea Zone, which is well

within the northern edge of the equatorial rainbelt. The rainy season
extends from April through October, bringing from 40 to 6C inches of

rain. Humidity during this time is often about 80%, and temperatures

are relatively high throughout the year. Daytime maximum tempera-

tures are generally above B0 degrees F. {n January - the coolest

month of the dry season - and 1n August, when the rains have some cooling
effect. Temperature maximums during the hot months of Harc.h. April, and
May are frequently above 100 degrees F. and official temperatures above
113 degrees F. have been recorded in some places in the months of February,
March, and April. Humidity {s usually higher along the rivers and the air
is ofteﬁ clouded by dense mists. The natural vegetation in the Guinea Zone
{s very diverse. It includes a mixture of tropical or subtropical grasses

and woodlands, producing lush growth during the rainy season. Much of the
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area, especially in Chad and Senegal, is farmland, with the natural
savanna vegetation replaced by cotton, rice, peanuts, sorghum, millet
and other crops. See Figures 2, 6 and 7; In areas lying in or to
the south of Mali and Upper Volta, the Guinea Zone has the problem of
a year-around incidence of trypanosomiasis, @ high incidence of
river-blindness and other diseases. See Figure 8 . Historically,
disease problems have acted as a barrier to the permanent movement of
beople and livestock into the more fertile and better watered areas
within the Guinea Zone. In Upper Volta, for example, the geographical
distribution of the population does not generally correspond with the
distribution of natural resources; the less productive central
plateau, occupying abcut one-fourth of the land area, supports nearly

half of the total population, while the fertile southwestern

corner of the country, lyingwithin 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 World
Health Organization has recently Yaunched an ambftious river-blindness eradica-
tion program in Upper Volta to open vast tracts of land to cuttivation.

Figure 9 illustrates the locations of the four

Sahelian climatic zones. Figures 10, 11,ina 12 detine annual
zonal precipitation characteristics, and Figure 13 shows the nature of

vegetation typical of the respective zones.



ANNEX 1
Figure 6

= J0un et 10 100 4
sesald Saapat AW

ATANTIC
OCtan

Climate in Senegal



SENEEAL

RAINFALL

s-m
.= ny
[Laal _ o Y
M- e
" re
vt oen

AND CULTIVATION

IECTN"008 O G\ vOITS LbaD
' e wae g

‘w ——— GEERSRLL B GHLLNSE YOS
- e e TOTHL SAVE OF B0eW PON WIS
90 00s FEATY Mt DOVIGSENY

100

mm- AR NN

'5,“ WHM Jﬂm

L]

;:: 1* m&%ﬂk




Senegal

The Gamb1
\

'"'Lb" .

TSITSE PLY

N\ TROMCAL RAIN PORLSTY

}%5 ARIDITY

SOURCES =
THITSL FLY = M § Lovsoa Trome oy Sou Yoo Med &
“¢igg VoI ELYN Mo )
FORIST = R W J Resy Vegeuier
ouUPr 1
ARIDITY = P Segs Wond Dwirbation of And ond
Son. - Aid Menmocsouns Roven o Be
0° Baetch oa i 1omn Mydioiegy Pome IR

ll‘llll i

". = ‘ 4\“"

-:.
- .

o N
e
MAJOR ENVIRONMENTAL “"l
HANDICAPS TO
ECONOMIC DEVELOPMENT
-

oy of Abus cl:'

. ANNEX 1
Figure 8

AFBIBA_\

South of the Sahara

.:

|§Li--

a.l
Ou“l

|I\

meO Demen

ol Langen
Pon Lasssen
L w _ . -
[ 1]
La L3

-




SAHEL
ANNUAL PRECTPITATION

27
=
I.;: t. qf ) "Mlﬂl —surd m!'nb' _-“ B - - 5
.: '.’-. —. — - -—= R . - . ;- Y -
’-'..'- ° i - ) Heon bamal Lechgeln
}." -~ . .
{-" ’ - ‘ ] ! . ~ l. -~ ,-_»‘-—.!
;’ . .Au.ﬂ -0 |' : . |u-- . N - .i;
. e = . . - o I Bt s
b e S i S T T e
2 e ' i RO
e [] \‘ - L4 .~~ L--*~-ﬁ~i . [ - g Y - ; 1 <. - “,250M
oo wais o B A,
. #l\Qs - -s,..v_’"-f'_-‘.w' o m;£‘-~“\ - , - - - l 4 ‘00
‘ : ~5§~--"l .\‘. % 2 - LY ) d—*.’ 10,‘
-’ o .-t S, @ gy . ” oo
‘5. orrsRlnT ~'o T — e e W) ]
2, RS (R IN (=gt {ae
Nl - l S L aad N _7 -is e
~ '-"’._’ ] I . ]
'/. 5 ‘ [} ‘ ,'
7, ’ ! \ l } nlczriA ’
-:l : : ] 1 ! s
-9 . ' H [ ‘ ' 4 b
2 ' / N e 2 g
.’.‘;.,' N H S dees 'l""-‘ ’
it L7y W I N ! '
. I/‘; P : " :,’: 'l_"L._/,/';: - ,-_ .I' -\ P +
FOING Yt TSI el ~ s ~
CONVERSION
250 mm = 9.6 inches
500 mm =19.3 inches
700 mm =27.0 inches
900 mm =34.8 inches

6 JYNOIJL

T X3NNVY



ca

"ne

En

SAHEL COUNTRIES;RAINFALL (AVERAGES OF ANNUAL RAIN)*

1923 - 1974
(Aversge of the 3 time-periodsindicated bilow = 100 each)

erTrTrr oy T 1 | 0 R } 1 4*]E1‘T'7-1'1'1'T'T'T-'-'fr-7-f
. 3 1940 1950 -0 vle
: s 192} = 19)2 av-rapn Y4 wtations
1933 = 194C " 26 etation

104% - 197} * 4) vtutions

1374 estira*ad
<=y C(21v rtaticrs d2tucen 100-1 100 n= of nornel znmsal rainfall were includod in calculetion of averajres.

B

ETES

0L 34nb}4

| XINNKL



- w® s

* SAHEL COUNTRIES;RAINFALL (974 (June/Sept. Rains)* -

fompared with normal June-Sept,,Rains (=100) and the average of 1972/73

PART 1 PART 2
Totel Region (76 stations) Three Climstic Zones
0 - 500 mn (25 stations)
Cj NORMAL

500 - 900 mm (3 2 stations)
BN averacE 1972/7) 900 am > (19 stations)
£ 11 EL

Sane legend as Part 1

100 = I

TS of —_— 1] .

0 o . J
)
A
£
K

0 « - f H

£00-900 900>

15

50

25

LL a4nb}4
[ X3NNY

#) During June/ﬂcpt. about 35% of normal total annual rainr are falluing: on en averase of tha 76 ctatiort obtcerved.

- —— = em e ene e . -, w — e @ e ea o em——

-

- - —— -
G S PPN

1)

-




SAHEL COUNTRIES;RAINFALL

(Average of 76 Stations, by “onths in Millimetres)

nn :D NORMAL ‘ mm
o T I T 0
’ '1 E 1372

[ 1973 5

150 4= m 1974 —1 I — 4150

. 100

100 1. . r« o —_

LY JuLY MGIST SLPL, ocT,

2l aunbL4
[ X3NNV




ANNEX 1
Figure 13

AFRICA

VEGETATION

B sruang - sevamah
Stecpe (bunch grass and

‘sunmd sinubs)




6‘

ANNEX 1
Page 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
of poorly distributed rainfall than of {nadequate total . -fall, although

in 1972 rainfall was deficiert in both quantity and distrtbution. Thus

Ziguinchor in Senegal, which 1fes at about 12 degrees 35' N, has a four-to-five

. of
month rainy season with 64 {nches/annual ratnfall; that is nearly three

times the rainfall received by Dakar (14 degrees 45' N), whose rainy season

§s 1ittle more than three months 1n length. The situation worsens &s one

moves from south to north.

The priefer the lumid period the more serfous the consequences of any circum-
stance that shortens 1t. Such cfrcumstance§ could be a delay in the onset

of the rains or an early end to the rains. In areas with short humid perfods
and'low total rainfall, a decline in total vainfall 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 not only low total rain:
falls and short rainy seasons, but also are mos? susceptible to the varfations
in rainfall that are 1ikely to bring about drought conditions. These variations
often occur at the beginning of the ratny season and typtcally involve rains
which are adequate for land preparation, sowing and germination but which

are then followed by a period of dry weather sufficient to desiccate the

nearly germinated crop. In southern areas the Joss of this first sowing
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4s not disastrous, but tn northern areas - where the humid perfod {is shorter
and total rainfall lower - catastrophe occurs when the crop has insufficient

time to mature before the end of the rains.

The Sahel's ecological balance is terribly fragile, and less is known abant
{t than about gentler, more densely populated, more intensively exploited re-
- gions. This means that ecological errors are at once more 1{kely and more
costly. There is less margin for error in every sense. The effects of over-
grazing on plant cover are perhaps the most commonly cited examples, but there
are many others. For example, small reductions in rainfall seem to-‘have dis-
proportionate evfects on plant growth. This derives from the rainfall-
evaporative demand relaticnship; where the 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 multipiier character in
the northern parts of the Sahel; 1n years of good rain these regions seem to
get a far larger amount than their expected "normal”, and in bad years they
are much drier than "nomal”. In this sense the ecological system {s extra-
ordinarily delicate and Saheltan society is subject to' uncommon hazards,

many of them weather-related, beyond the effective control of the people.

Real drought 1s not a single dry year but a succession of such years. Such

successions do not occur randomly; there is 3 marked tendency of bad and

good years to occur in cycles. Drouaht s a relative phenomenon; by the
standards of most other countries the Sahel s in perpetual drought. Even
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locally 1t 1s relative, for the population 1s 1tkely to compare the dry
years with the abnormally wet ones. Furthermore, they are 1ikely to have

adopted practices during the abnormally wet years which end in disaster during

the dry years.

This was certainly the case in the recent drought, which at least temporarily
came to an'end with the good rains of the 1974 vainy season. The 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 1n succession, both nomadic pastoralism and sedentary farming
moved north. The northward shift was facflitated by technical aid from abroad
which increased dramatically the number of water points in the Sahel. So
moist was it that the Fulant pastoralists of northern Nigeria and southern
Niger drifted as far north as the Air plateau beydnd 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-f{fth below normal
and one third or more below that of the 1950s. .In 1969 there was a better
wet season, but thereafter a massfve drought developed. The rainfall deficit

over the 1970-73 four-year period was approximately one-third in the Sahel
Zone and one-quarter in the Sudan Zone.
In the recent drought, as In prevtous droughts, the proportional deficiency

in rainfall has been greatest in the driest areas. The monsoon fafls to

penetrate as far. The monsoon advances northward at an average of 8km. per
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day and f1nally retreats at 16km. per day, $0 that the length of the rainy
geason decreases by one day for every 5.5km. one moves northward. Normally
in Niger, some rain falls as far north as 18 degrees 30' N (the Saharan slopes
of the A{r Plateau); in 1972, however, it failed to pass 15 degrees 40°' N
(just north of Taouah in southern Niger). Rainfall s extremely variable
both geographically and- chronologically. Places only a few miles apart may
Se treatad very differently by the monsoon - hence the importance of nomadism
in looking for pockets of good pasture resulting from fortuitous showers.

some of the discussions about permanent weather change in the

Sahel start with the assumption that the 1970 - 73 drought was

the worst ever. The assumption is highly questionable, and it

is not believed by most of the older people in the area. Centain-
ly the drought was the first of its magnitude since the Second
Wworld war, following which the people of the Sahel became citizens
of independent countries, with the attention of United Nations
agencies. It occurred in a period of technical aid anéd of concern
about the world's resources and recvived massive attention from

the world's news media. While most of the area's people believe

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.

The cause of the recent cycle of dry years are unknown. At best
it can be said that they are related to anomalies in the generzl

circulation of the atmosphere. There is yet little evidence
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to indicate to that there is any

sacular trend affecting the area's climate. Rather rainfall records give
evidence of short-term fluctuations: 1912 - 15, drier; 1916 - 24, wetter;
1925-28, drier; 1929-39, wetter; 1947-49, drier; 1950-61, wetter;

1962-67, fluctuating around normal; 1968 onward, drier. Perhaps the most
one can say is that it would be unwise to assume a future Sahelian rainfall

pattern very different from that which we have known in the past.

The 1970-73 drought conditions have led to a concern that the Sahara is
advancing southward and that this {s adversely affecting weather patterns.
However, recent findings by the World Metereological Organization (WMO)
indicate that:

a) a general trend in average rainfall, since the beginning of the century,
either upward or downward, was not discernible despite the progress of
desertic conditions; and

b) the observed progress of desertic conditions was apparently not caused
by climatic conditions, but by human {nterference as 2 consequence of

the increasing needs of a growing population.

The WMO study concluded that 211 activities influencing the delicate water
balance in the transition zone between desert and cultivated land should be
very carefully planned and coordinated, - especially any measures {nvolving

the additional use of groundwatef. the extension of dry farming, afforestation,

and increased grazing intensity.
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POPULATION DISTRIBUTION
BY COUNTRY

Specifics on the nature of populations, their distribution, and

present migratory features are contained in the 1nd1v1dua1 county

studies which follow.
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1. Cape Verde

The total zrea is 4,033 sq. km. (1,557 sq. miles) and the administra-
" tive capital if Praia, (population 21,494 in 1970) on Sao Tiago
Island. The 1970 census figure was 272,071 inhabitants. While an
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
and Sao Tome were repatriated in 1975. The main destination in
recent years has been metropolitan Portugal where Cape Verdeans
replaced Portuguese migrants to Western Europe. The main center

of population is Mindelo (Sao Vincente), with 28,797 inhabitants

in 1970, the foremost port and economic capital of the archipelago.
Sao Tiago is the most populous of the ten islands, with 129,358
inhabitants in 1970, followed by Santo Antao (44,916), Fogo (29,592),

Sao Vicente (31,462). (See Table 1)
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CAPE VERDE

Area: 4,033 sg. km, 1,557 sq. miles)
Prefectures: 272,071 (census of December 15th, 1970).
Total: (1975) 299,842.

PREFECTURE POPULATIONS

1975
(estimates)

Boa Vista . . . . . 3,943
Brava . . . . . 8,659
Fogo . . . . . 32,342
Maio . . . . . 3,942
Patti . . . . . 8,467
Porto Novo . . . . . 14,257
Praia . . . . . 46,049
Ribeira Grande . . . . . 25,455
Sal . . . . . 6,619
Santa Catarina . . . . . 44,614
Santa Cruz . . . . . 23,045
Sao Nicolas . . . . . 17,859
Sao Vicente . . . . . 36,433
Tarrafal . . . . . 28,158
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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 sqg. km.). The population

was 4,030,000 in 1975.

The population is markedly concentrated in the southern half of
;he country. Even there, however, population density is only
3-persons per sq. km. Densities and settlement pattcrns 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.

The Sahelian central zone of about 96,000 square miles includes
Lac, nothern Chari-Baguirmi, Guera, Salamat, and Ouéddai pre-
fectures and adjacent areas of Batha and Biltine prefectures.
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

of the semiarid central zone = Borkou-Ennedi-Tibesti and Kanem
prefectures and the majority of Batha and Biltine prefectures
cover some 350,000 sguare miles. Borkou-Ennedi-Tibesti Pre-
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
d;ring part of the year on seaconal migration. About one-£ifth
of the population are nomadic or seminomadic herders, migrating
either continually or seasonally with their livestock. As the
rains aavance 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

the autumn months. Nomads generally pay little atiention to
national boundaries. about 8 percent of the 1971 population was
considered urban.l/ Eight population centers had populations
exceeding 10,000 but many nominally urban residents still derived
their living directly from the land. Only a handful of these
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
is near 15 degrees N. Movement of grazing animals from permanent
home bases to temporary-usually seasonal - pastures is a well-
established practice. The combination of crop production and

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. 1In

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
average less than half the size of those in the south. Much of

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
nomads. Among the sedentary peoples, village locations are
likely to have been determined by the existence of groundwater
sources that make crops possible. Their villages are usually
formless groups of huts, adapted to the terrain near a source
of water; in a few cases they are laid out in squares, possibly
after a move to a new ljocation near a road. Nomadic and some
seminomadic families or family members move north with the
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

Large population centers are rare; in 1971 even the relatively
productive and densely populated -suthern prefectures and the
Lake Chad area had only seven centers contaiping more than 10,000
people. These centers were Fort-Lamy (150,000), Fort-Archambault
(40,000), Moundou (32,000), Kelo (16,000), poba (12,500), Pala
(12,000), and Koumra (10,500). The central prefeétures had
developad only one sizable center, Abeche, estimated at 30,000
people. 1In the north, Borkou-Ennedi-Tibesti prefecture contained

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 most 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 villageé 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

parsons. The following tables and figures reflect the above data.
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Table 2
CHAD
PREFECTURES
- T
Area Population Density
(sq. kn.) (1972) (per sq. km.)

Batha . .. . 88,800 335,000 3.8
Biltine . . ., . 46,850 146,000 3.1
Borkou-Ennedi-Tibesti (B.E.T.)* 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 L. ] 30,105 555,000 18.4
Moyen-Chari ., . ] 45,180 427,000 9.4
Quadal C ... ] 76,240 352,000 5.6
Salamat ., . . . . 63,000 9t,000 1.5
Tandjile , . . . ] 18,045 272,000 15.1

Total . . 1,284,000 3,791,000 2.95

*The Borkou-Fnnedi-Tibesti prefecture was abolished in September 1972 and the
three constituent sous-prefectures attached to neighbouring prefectures.

CHIEF TOWNS
(Popu]atioh--1972 estimate)

N'Djamena (capital)* . 179,000 Kelo . . 1,800
Sarh* . . . 43,700 Bongor . . 14,300
Moundou . . . 39,600 Doba . . 13,300
Abeche . . . 28,100 Pala . . 13,200

Koumra . ] . 17,000



COMPOSITION OF

POPULATION IN CHAD (1964)

GROUP
Nomads

Sedentary and Semi-Sedentary
People of the Sahel

Sedentary People of the South
Others

POPULATION

ANNEX 2
Table 3

PERCENTAGE OF

613,650

902,000

1,139,000

645,000

TOTAL 3,300,000

POPULATION DENSITY IN THE

VILLAGES OF CHAD

_ VILLAGE POPULATION

PERCENT OF VILLAGES

200 or less
200 - 1,000
1,000 or more

10,000 or more

60%
30%

TOTAL POPULATION
18.6
27.3

—
(Ve
(o))

100.0

% (Southern)

1% (Central)
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3. Gambia.

The Gambia is a narrow enclave of 10,000 km? 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 inlY70, 2.5 million were engaged in agriculture.

5. Mauritania.

The Islamic Reputlic of Mauritania, with an area of 1,030,700 sqg.
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 million 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
Senegal River. White moors account for 54 percent of the total
population; black moors 27.5 percent. The remaining 18.5 per-
cent are black Fulbe, Toucouleur, Soninke, Wulof, and Bambara.
The moors are essentially nomadic, though some 20 percent are
sedentary in the ocases and cities of the north or in the capital
Nouakchott. The Fulbe are also predominantly nomadic, some-
times undertaking the care of livestock owned by sedentary
peoples. The black minorities are mainly sedentary cultivators
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.
Rural sedentary inhabitants account for 17 percent; urban
residents, 10 percent; 99 percent live in the southern quarter of
the country, and 80 percent in the southern seventh. This yields
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



ANNEX 2
Page §

those of the pure nomands of the north, encampments numbering
from 30 to 100 tents. Another stage in this gradual sedentari-
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 Tichit

in the eastern Tagant hear the southernmost limits of the Saharan
%one, 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 perceni of the
total ﬁopulation. The present population of Nouakchott city is
The vast iron mining complexes at F'Derik and the
related transportation facilities at Nouadhibou have increased
the populations of those two towns by 700 percent and 500 per-~
cent, respectively, in eight years. A similar mushrooming of
population is expected at Akjoujt in the next few years. The
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 197 4.
+he trend is, however, not universal. In 1939 Tidjikdja, the

central ocasis 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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TAELE 4
Table 4 Administrative Regions of Mauritania
Region Former Cercle(s) Administrative Center (inAZZEare miles)

1. Hodh-Oriental .....occeee . Nema ...............; 64,076
1I1. Hodh-Occidental .......... 'Ayoun-el-Atrous..... 22,002
111. Assaba and Guidimaka ..... Kiffa ....c0000veanne 18,065
IvV. GOTEOl.vveveenvsnssenasees Kaediosouoasoeonnnnn, 5,443
V. Brakna and Tagant seeseeee AlEE covececccesooncs 50,643
VIi. Trarza and Inchiri...c.... ROSSO cecrecrcsecrans 43,643

VII. Adrar, Tiris-Zemmour...... Atar ...... cessassees
193,849

VIII. Baie du Levrier .......... Nouadhibou ....cccc..
DiStTICL ceevecssescasscanssssnsessss Nouakchott ...cev.nes 386

Total...............-...--.-..-...o..o..-....o.....o 397,850



Estimate of the Mauritanian Population Region, 1969

Region Population Density
(Jan. 1969 estimate) (per square mile)

I teevecrcecssasssenasnessesa192,000 3.0
IT eeevecececsosaasnssansssss 104,000 4.7
TIT ceeeveceesssnssananssnssss 184,000 10.2
IV veveeceseronrsnsansnssesss 92,000 16.9
V teeecsscessssosacsssssesss 207,000 4,1
VI tiveeoennsnsnasaseessssess 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
MAJRITANIA
REGIONS
(1972)
Population
Chief Town Area (July 1972
(sq. km.) estimate

I Nema 166,000 190,000
II Alous E1 Alrouss 57,000 99,000
II1 Kifla 46,800 190,000
Iv Kaedi 14,000 95,000
) Aleg 131,200 210,000
VI Rosso 112,400 220,009
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

Mid-year population (revised estimates)
1,290,000 in 1974; 1,318,000 in 1975.

*397,950 square miles.

Population (1975 estimates)

Nouskchott (capital)
Nouadhibou (Port-Etienne)

Zouerate

PRINCIPAL TOWNS

103,500
23,000
20,800

Kaedi
Atar
Rosso

: 1,257,000 in 1973;

20,000
19,000
18,500



ANMLR
Page 11

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 tnhabitants per square kilometer.
The annual rate of population growth is estimated at 2.5.percent. Besides

Niamey, the largest towns are Zinder, Maradi, and Tahoua, each with a popu-

lation of 20,000 - 31,000.

The economically active population, estimated at 1.7 million, is mainly
engaged in agricultural and pastoral activities. Although the literacy rate
is among the lowest in French-speaking Africa, it has improved in recent
years. The primary school population doubled between 1962 and 1967, and

the ratio of primary school pupils to all chiidren of primary school age
rose from 4 percent in 1957 to nearly 9 percent in 1966. Students in high

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 Bellahs (19 percent), 1iving 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 Jiving abroad, mainly

as seasonal agricultural workers in Nigeria, or as workers on plantations

and in industries in Ghana and Ivory Coast. African jmmigrants are relatively
few (1,645 at the end of 1967) and consist mainly of skilled workers from
Mali, Senegal and Guinea. The estimated 6,000 Europeans in Niger are employed

mostly in educ%tion. trade and public administration.
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7. Senegal
Senegal, the most westerly state of Africa, has an area of

75,750 sqg. 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 19705 and the early 1980's indicate that

the majority of the population will continue to 1ive in rural settings removed
for the most part from whatever amenities may become availatle in the larger
towns. Nationwide, villages average about 200 people each. They usually have
fewer than 200 residents in the Sine-Saloum region and adjacent tn the

main groundrut production area, and they are also smal®l 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 moi'e 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: ovér 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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SINEGAL: POFULATION BY REGIN

(1000 persons mid-year)

A. RoEmal Totals

PoEltion

2

1960 1970L
Cap Vert hlo 680
Tleuve 350 390
Diourbel 500 600
Thids wo 520
Sine-Saloun 730 810
Senezal-Oriental 150 220
Casanance 5§30 610
Total 3,110 3,830

by

Dens 1tlL
1960 1970
807 1,236
8 9
15 18
62 9
30 51N
2,5 L
19 22
19

16

8. Rural and Urban Poagntion

1970

Urban 1,10
Semi-urban sLo
Rural 2,150
Total 3,830

30 percent
14 percent
56 percent

100 percant

/1 Persons per o %,

[2 Mission estimate, based on 1970 sample survey corrscted.

/3 Towns of 10,000 inhabitants and more.

ANNEX ¢
Table 6



Ten Largest Urban Centers, Senegal, 1973

ANNEX 2
Table 7

Estimated 1980
Geographic Estimated 1973{Percent Annual Population
Town Location Fopulatton | Growth Rate (000)
Dakar ...... West-central coast 600,000 6+ 302
Kaolack Hest-central ..... 113,500 4 149
Thies ...... vese 0 tivenense 105,000 5 148
Saint-Louis.| Northern border .. 99,000 4 130
Ziguinchor .| Southern ......... 87,000 4 76
Rufisque ...| West-central coast 54,000 4 A
Diourbel ...| West-central ..... 43,500 4 57
Louga ..... Northwest ........ 40,000 4 53
Mbour ...... Nest-central coast gg.ggg 2 gg
Tambacounda,| Inland, southeast ?
'laﬁ
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Urban concentration is high in Senegal; see Table 6. The urbanization

rate mounted to 30% 1in 1970, compared with 18% in the rest of Africa. Urban
migration mounted after World War 11 and accelerated after independence;

only Dakar and a few other cities had populations of more than 10,000 people
in 1946. This change has its roots in Dakar's former position as capital

of colonial French West Africa. Nearly 80% of industrial enterprises, 66%

" of all salaried employees and 50% of civil servants are still concentrated

in the Dakar area. By 1973 about 25% of the nation's population were urban
residents. More than half of them were in Dakar and most of the remainder
were in the ten largest towns. (Table 7.) Almost all towns were growiny
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 hawe grown primarily on the basis of commercial agriculture
and related activities. The town of Tambacoundor 1{s an important exception
as it 1s located some 250 miles inland along the Dakar-Mali railroad line.
Near the coast, Kaolack and Diourbel are among the largest towns whose growth

is based entirely on agriculture.

1f urban pepulation continues to grow at double the national growth rate
it will reach 1,790,000 in 1980. This total includes an increase of
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
the increment in the urban population will be either unemployed or part-
time workars. Moreover, the urban increase will make it particularly
difficult to provide suitable housing. Consequently, every effort should
be made to reduce urban migration to raise the level of rural incomes

and to fncrease 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 millijon. Althouch under one- -

quarter the area of MzIi, Upper Yolta has about the same population.

Population density (19 persons per square kilometer)

Ts high compared with 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 1less
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 ebidemic diseases such as sleeping

sickness in the areas with more nearly adequate rainfall and water

supply.



UPPER VOLTA

PRINCIPAL TOWNS

(1975 estimates)

Ouagadougou (capital) . . 168,607 Ouahigouya
. Bobo-Dioulasso . . . 112,572 Kaya

Koudougou . . . . 35,803 Banfora

ANNEX 2
Table 8

25,101
18,402
12,281
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A fa1r1y 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
than six months and return for the crop season; others stay longer. A few
have settled abroad permanently. Migrant's earntngs returned to Upper

"Yolta pepresent an important element in the country's balance of payments.

Some internal migration also occurs, mostly from the densely populated

rural Mossi area to the cities or to less populated agricultural areas.

The 1973 drought has brought out more clearly than ever the basic problem facing
Upper Volta's rural sector: excessive population pressure in the center,
resulting from the uneven population distribution with respect to land
resources. About 61 percent of the population, er 3.5 million people,

live on the Mossi plateau which has only 32 percent of the total area.
Although the average population density on the plateau is 36 per square km.--
a high level by African standards --, many of the 13 districts,

("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-exploftation of soils and decreasing

ylelds.

In addition the Mossi plateau offers very mediocre natural conditions.
First, average rainfall of 600-800 mm concentrates over 2 short period --
three months from May to August -- which 1imits the chofce of crops to the

growing and drought resistant ones. Secondly, rainfall {s more irregular than
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in areas where the average ts htgher; for example, whereas, normally,
populatton 1iving fn the area of 600 mm ratnfall or less ts about 270,000y
in the recent drought years the number {ncreased to 1.5 mi11ion, because

the 600 mm isohyet moved southward. Third, with already cultivated land
covering about 1.3 mi11ion hectares or 61 percent of the country's cul-
tivated area and 15 percent of the plateau's total area, finding additional
Tand of suftable quality appears extremely difficult under the traditional
system of extensive cultfvatfon. 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, deveted 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 mi11{on people per -
manently abroad, comes from this region. Since those who leave are the
younger elements of the population, emigration, while alleviating population
pressura, 21so results in a loss of productivity and dynamism among those

Teft behind.
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CURRENT AND PROJECTED ECONOMIC ACTIVITY

A. CAPE VERDE

1. General
Poverty 1s Prevaient in wiia auvaisvenes vovivmgy mese
hinges on the vagaries of the rainfall and is threatened by local over-
population in the wetter islands. The flat islands (Sal, Mafo, Boavista),
where the wind blows almost all the year, have 1ittle farming, livestock-
breeding being the people's main occupation. The other seven islands
suffer from poor agricultural technology, 2 lack of incentives, erosion,
and, above all, sparse rainfall. About 100,000 people debend on agricul-
ture for their 1iving.but only 5% of food consumption is met by local
resources. Food crops are mafze, beans, cassava, sweet potatoes, supple-
mented wherever soils, terrain and rainfall permit, with bananas, vegetables
sugar-cane, and fruits, The main staples are beans and maiiz. Sac Tiago
is the main agricultural producer, followed By Santo Nicolau. Cash crops,
such as bananas (7,000 tons in 1975), sugarcane (9,000 tons), arabic
coffee, peanuts, castor beans and pineapples are grown, but poor {inter-
{sland communications, general ignorance and conservatism, a paucity of
government funds, and the lack of suitable land militate against
the development of more prosperous agriculture. In 1972 Cape Verde

exported bananas, coffee, castor beans and tomatoes, but quantities

are minimal owing to the prevailing climate.
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The tourist business 1s in its infancy. A tourist complex was
planncd on Boavista with Belgian capital; 1t included three hotels
with accommodations for 1,200 people. German capital was also
fnterested in tourism on Sao Tiago, but uncertainties as to the
political future are not conducive to large-scale development in

this sector.

In 1975, according to FAQ 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 in rural 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 1s being slowly developed with modern gear and boats. The
catch in 1975 was about 3,900 tons, witih 2 value in 1972 of
32,143,000 escudos (more than the total value of agricultural
exports). About 2,600 local fishermen take part in this activity,
which has ample opportunity for growth (mainly tuna fish and
lobsters). Mining is of little'significance. pozzolana clay

(684 tons in 1975) and salt (20,941 tons) being the main products,
albeit decreasing. In 1972, the main port of the islands, Mindelo
on Sao Vicente, which stil1l 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

General
Chad {s one 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
1966 these activities were reported to be the chief or sole 1ivelihood
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

1ivestock products and are thus indirectly dependent on the primary sector.

The country is landlocked and its major economic centers are sftuated at
distances varying between 1,449 and 2,898 km from the sea. Its immense
probiems of economic development have been rendered sti11 more acute by the
differences between north and south and by severe droughts. Traditional
cultivation methods sti1l prevail in most 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 produ?tion 1s accounted for

by subsistence farming.

The country probably has the resources for self-sufficiency in basic food-
stuff, as well as for exports of an eventual crop surplus and increased

exports of 1ivestock products; the prevalent low level of development,



2.

ANNEX 3
Page 4

however, results in periodic food shortages, usually of brief duration,

and a generally poor level of nutrition.

Seg%ora] Analyses

a) Agriculture: Data on agricultural production aré presented in Table 1.

Cultivation areas are shown in Figures 2 and 3 The most important

crops 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 bas been encroache
ing south of 162 N lat, and is cultivated in the oases within the
northern desert zone. Fine pennisetum millet is cultivated north
of 120 N., wherever there are light sandy soils and an annual
rainfall between eleven and thirteen inches 1t is the principal
crop of the Sahelian Zone. It s also grown in the south, wherever
soils are too 1ight for good sorghum yields.

Cotton

Chad's principal commercial crop and its only sighificant export
crop is cotton. In good years it accounts for 20% of the total
area under cultivation. More than 95% of cotton output {s grown
in the area of maximum production, embracing the five southernmost
prefectures of the country. Commercial production nas also

begun somewhat farther north, in the southern districts of the

Central Region. Cotton output statistics from the period
1935-1975 are presented in Table 2.
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Table *
CHAD
AGRICULTURAL PRODUCTION
AREA PRODUCT ION *YIELD

('000 hactares) ('000 metric tons) (kg. per hectare)
1973 [ 1974 [ 1975 1973 1073 T97% 1973 1978 T97%
Wheat 4 5 5* 3 3 4* 650 700 720"
Rice (paddy) 56 50 53* 33 35 r* 600 700 696,
Maize 9 9 9* 7 8 g* 800 | 900 | 900,
Millet and sorghum 832, 851, | 900% | 464, 359 450* 558 | 657 | 500]
Sweet potatoes and yams 14 14, 15° a5 46* a6* 3,2147 13,250, {3,143,
Casava (Manioc) 18* 18, | 19 50, 52% 53" |2,778] |2,889] |2,824
Pulses 185" | 1900 | 208% | 70 70* n* 378* | 368" | 346,
Groundnuts (in shell) 60 53 56 48 a5 45* 800 850 810,
Sesame seed 30 28 28 10.5 9.8 9.8* 350 350, | 350,
Cottonseed - 68* gg* 101* 253* | 324 338
Cotton (1int) 269 212 299 43 53 65 160 195 217
Dates n.a n.a n.a 25 25 25.9 n.a. n.a. n.a.

* Estimated



Figure 2
CHAD

Areas of Maximm Production,
Selected.Crops of Chad

=




ANNEX 3
Figure 3

SOREDU - ENMENt=TIDRSTI

ol

R

o ) )
. y - * »e . .
Yal ek, 'S ¥ EER T N K .
e .--',O,v'q.:*_'_: - ’ ....“ ! 7 /lfku... :'.-‘ N e % ":.W,_.”{ ¥rat "
5 - — . F . B 3 = ¥
amn DA et T CENTRART AFRICAN EMPIRE * = - =
Lommes ., ey e ptL -
P 2 W

.

- . s
AR o B Do —ye . ae i - a—- e -y P
RS e Se@andh o ur ‘. e tw . RO DI v



ANNEX 3
Table 2

CHAD

Cotton Productten
metric tons

PERIOD AMOUNT
1928 7 34

1940 24

1950 41

1962 - 66 86

1966 - 70 122

1970 - 71 104

1972 - 73* 105

1974 53

Jo75. 26

*

The target was 157but due to{poor rainfall the target was not met,
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G6roundnuts

Despite official efforts to promote the cultivation of groundnuts
as an export and industrial crop 1in the mid-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.

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 thé donkeys; and 61% of the
pigs. Beef consumption in the area 1s low. The raising of
cattle for sventual slaughter, rather than for draft purposes in
the cotton-growing zone totaled 50,000 head 1in 1970, and is
increasing by about 25% a year. Figure 4 shows where 1ive-
stock raising takes place in Chad. Table 3 indicates 1ivestock
production for 1973-1975. '



Schematic Representation of Maximum
Cattle Raising in Chad.
1970
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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
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Industry
Chad has the least developed industrial sector of any of the Sahel

countries. Its principal industry 1s cotton ginning, .
‘undertaken in 20 mills,  which accounts for nearly half of the

output in the industrial sector.

In the late 1960's, about 32,000 people of a total population of
4.03 million were employed in industrial activity. Indus-
trialization is sti11 largely in the planning stage. A number of
factories have been established, mainly with foreign aid funds,

under government ownership.

The potential for industrialization appears quite T1imited for the

following reasons:

1. Cammercially exploitable mineral deposits and econamic
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 fhe danger of spoilage of.perishabies.
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 cﬁannels 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 {nvestment and
foreign aid have been obliged to rely in whole or in part

on imported materials.

The existing industrial 2stablishments are a1l confined to the southern

half of the country and, because of transport and population factors, the
government does not now plan any industry in the remainder of the territory.

A number of industries established during the 1970's were automated and use
little labar The agricultural processing facilities in operation during
1970's are sumnarized in Tab?e 4, The competitive stature of the new
jndustries relies heavily on low raw material costs, siﬁce the cost of
.transport. power, and other inputs other than labor are high in relation to
those of other producers. Despite the fact that most of these industries
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 in agricul-
tural product or fish processing include a transistor radio assembly plant; a
bicycle and motorcycle assembly plant; two brickyards; a plastic footwear

factory; a tire retreading plant; a woodworking establishment; and several

construction establishments.
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CHAD's AGRICULTURAL PROCESSING FACILITIES
AND THEIR LOCATIONS (1970's)

AREA

INDUSTRIES

Southern Part

fort Lamy

Fort Archambault

Moundou

25 - Cotton gins

2 - Large oflseed mills
1 - Soap factory

2 - Smaller 011 Mills

Sugar reftnery

2- Slaughter houses with refrigeration factlities
011 mill

2 - Slaughter houses with refrigeration facilities
Meat cannery, tannery

Shoe Factory

Cotton textile mill

Soft-drink plant
Cigarette factory
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Current industrial activity is-shown in Table 5

c)

d)

Exports
Cotton is the most 1mportant'export crop and small ammounts of

gum arabic are also exported. In 1970 exports still consisted
almost entirely of agricultural products-principally cotton,
meat, 1ivestock, and fried or smoked fish. Apart from ginned
cotton and a few assembled transitor radios, there were
scarcely any manufactured or processed exports.

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 in N'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 g dispersal of efforts;

b) Deficiencies in personnel and in bureaucratic organization;

c) National setbacks such is droughts;

d) Inadequate knowledge of local customs and social values, on
the part of foreign assistance entities;

e) An {nadequate infrastructure system.

Water resources remain one of the principal 1imiting factors, but increased

amounts of government investment and foreign aid have been devoted to water

explorition and well drilling projects such as the Lake Chad Irrigated
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Table 5
CHAD
INDUSTRIAL PRODUCTION

1970 197 1972
Flour metric tons 686 937 874
Groundnut 0il hectolitres 10,700 2,970 n.a.
Cottonseed 011 " 6,000 5,010 n.a.
0i1 Cake metric tons 1,491 1,367 1,380
Beer hectolitres 70,920 87,470 89,620
Soft Drinks " 13,820 13,000 14,400
Sugar metric tons 13,065 15,400 15,760
Cigaretes . '000 packets 1,660 11,850 12,606
Printed Textiles . '000 metres 13,350 15,120 14,790
Plastic Shoes pairs 175,900 102,930 |129,770
Bicycles number 5,770 7,390 5,700
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Agriculture Project, which aims to increase food production in Chad. Project
activities are underway and include crop and {rrigation research, the repair

of o1d polders, and the construction of new ones.

Approximately 8,000 farming families will be helped directly. Production
of basic cereals will be {ncreased by about 17,000 tons annually by 1985.
The Reqional 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 1ivestock
production:

a) A Chad Range and Livestock project, which provides technical

assistance in range management at the national level.

b) The Regional LCBC Livestock and Mixed Farming project designed to

develop and test resource management techniques in the Lake Chad area2
for cultural, political and economic acceptability to the area's

population.
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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.

Sectoral Analyses

bl

c.

Agriculture
Agriculture is mainly rainfed, characterized by a short production

period - six months - during the rainy season and is dominated 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
in the 1960's to 120,000/yr. in 1975-76.

Industry

Modern industries are concentrated in the Banjul area although
other urban centers (Farafenni and Basse) are growing in commercial
importance. Tourism is one 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.

Development Planning

Development programs have been concentrated on transport and communi-

catfor and on increasing the yields of groundnuts.and riqe. A

cotton development project fs financed by the African Development
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Fund; and operation of a ginnery wac 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 develdp

over 1,500 acres of irrigated rice production along the Gambia River.
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General

The Republic of Mali is landlocked; Dakar in Senegal 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:

C.

Distance from the sea; the closest seaports (Dakar and Abidjan)
are 1,200 km. from Bamaxo.

Lack of mineral and other natural resources.

Shortage of skilled manpower.

Problems of communication due to the large size of the country,

and its inadequate road and telecommunications systems.

Sectoral Analyses

Agriculture and Livestock

Agricultural production, which rose 1.5% a year in the first five
years of independence, has peen badly affected since the late 1960's
by the drought. After declines from late 1960 levels, the produc-
tion of mi1let, 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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Table 6
LI
AGRICULTURE
PRINCIPAL CROPS
(‘oo matric tsas)
1973 1974 1973
LAND USE, 1974 Im “ - nd
(‘ono bm) Sorgh sas 600 ge0°
R.lu ('Plddy) - l::- go :'
Arshie and Und Pmmmt Ctvp Maizs . . 7
P-nn-tun:on udhltu- . g:':gc‘;?g v - ad so* 8o* o*
oawlasd | - Yoma . wr | 6o | 6o
Salaad Cassava (Man.... 120 1 t 11
Water - gqh-dn (ilﬂ) Ty 19° 19°
roundauts 300 180 130
Torat - Cottonsesd . 3t 33 37°
Cotton (Lint) 19 23 4

* Estimated.
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Table 7
MALI
LIVESTOCK LIVESTOCK PRODUCTS
(000°'s) {metric tons)
1973 1974 1975 1973 1974 1975

Cattle . . . 4,500 3,700 3,886 Cows' Milk . . . 52,000 52,000 52,000
Sheep . . . 3,900 4,100 4,000 Sheep's Milk . . 20,000 20,000 20,000
Goats . . . 3,800 4,000 3,800 Goats' Milk . . . 38,000 38,000 38,000
Pigs o e e 20 21 23 Butter « « « 1,062 991 920
Horses . . . 120 121 123 Beef and Veal . . 24,000 24,000 24,000
Asses . . . 320 340 340 Mutton and Lamb . 11,000 11,000 11,000
Camels . . . 150 158 160 Hen Eggs « + « 4,860 5,076 5,220
Poultry . 9,000 9,400 9,667 Cattle Hides . . 6,000 6,000 6,354
Sheep Skins . . . 3,480 3,625 3,919
Goat Skins . « 1,800 1,900 1,936
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Table 8
MALI
INDUSTRIAL PRODUCTION

1971 1972 | 1973
- — ]
Raw Sugar . . . Metric tons 6,000 8,000 | 10,000
Sugar Confectionery . " " 1,000 1,305 1,450
Beer . .« . « o+ hectolitres 2,000 2,000 n.a.
Soft Drinks e o e " " 20,000 22,000 n.a.
Cement . . . . . metric tons 35,000 42,000 47,000
SO0AP . .« .« +« e . " " 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 is the second largest producer in Francophone Africa; the

production in 1975-76 reached 113,000 tons. In 1975 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.

Suaarcaneis another commercial crop under development,with an annual

output reaching 80,000 tons in recent years.

The drought has als) affected 1ivestock; numbers of cattle were down
to 3.7 mi1lion in 1974 and sheep 4.1 :4iT1ion 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, 11ive-
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 customer; 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.



ANNEX 3
Page 14

b. Industry

c.

Manufacturing activity. largely directed to meet local demand, 1s

on a small scale, mainly in the form of agricultural product

processing and the manufacture of consumer goods. In addition there

are cement plants, an industrial gas plant, and metal working
installations (See Table 8) . Under the 1974-78 Development Plan the
govermment hopes to reach 12% anmal growth with manor expansions in tex-
tiles, cament, metal mamfacturing, sugar, cotton and groudmrt processing.

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

General

Mauritania has few natural resources OThertnan minerais, out tneir
development since'the early 1960's has supported this country's rapid
economic growth. The 1973 GDP was 13,043 million ouguiya (US $290 million)
representing some 10,300 ouguiya $228") per head and a per capita
growth rate of 5% a year since 1960. Subsequently, growth eased, owing

to drought and a fall {in world demand for minerals since 1975.

The economy is sharply divided into the traditional sector of agricul-
ture and animal husbandry and a modern sector based on mineral and fish
resources. Agriculture, labor-intensive, employs age-old methods of
crop cultivation and livestock husbgndry. Roughly 90% of the population
is engaged in traditional economic pursuits and production is at a
subsistence level.

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 {s sufficient water to support
crops. The availability of water also influences raising 1{vestock;
sufficient pastureland {s found principa11y south of the 17th
parallel. Camels are the predominate herd animals in the northern
pasture areas; camels and sheep are raised 1n the middle areas, and

cattle are found in the more moist southern region.
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Most agricu1'tura'l settlements are located in a relatively narrow fertile
strip a}ong 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 2 ). Agricultural growth has been limited in Mauritania

because of:

a) Physical limitations

b) Poor marketing and distribution facilities

¢) Rudimentary modes of cultivation

d) Lack of adequate roads connecting the main agricultural production

areas with existing markets.

Production of major crops has changed 1ittle during recent years except for
fluctuations brought about by droughts. (See Table 9 ).

1. Millet and Sorghum

They are the most important crops and an estimated 1)1,000 metric
tons are produced annually. Roughly 75% of these two crops is |
grown in the flood plain where growth depends upon moisture remaining
fn the sofl after the annual flood has receded. The Brakna-Gorgol
area accounts for some 40% of the flood plain production and the
Guidimalaa regfon, for about 15%. (See Figure 7 ), Although the
yields in the flood plain are the highest in the country, the
estimated average of about 357 pounds per acre is quite

low. Despite the need to import millet, a considerable portion of the
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(FAO estimates, ‘000 metric tons)

ANNEX 3
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flood plain crop 1s 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 nark;fs in
central and northern Mauritania.
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 rice
growing projects, which are discussed in a separate part of this
report.
Livestock
Traditionally the most important occupation of the rural population,
the raising of 1ivestock, is still the main source of rural wealth.
Nearly all the Moors and the nomadic Fulbs are stockraisers, and
sedentary people also raise animals. Cattle, sheep, goats, and
camels are important animals from the commercial standpoint.

(See Table 10) )

In terms of the domestic market for 1ivestock4products. in non-
monetary rural trade milk {s more important than meat; while

in commercialized trade, meat {s the 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-
ductiong Tne lack of water, and diseases. Under the first Four-

Year Plan, some CFAF 600 million was invested in activities related
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MAURITANIA
LIVESTOCK LIVESTOCK PRODUCTS
(FAO estimates; '000) (FAC estimates; metric tons)
1973 1974 1975 1973 1974 1975

Cattle . . . . 1,900 2,800 2,900 Cows'milk 60,000 60,000 62,000
Sheep . . . . 3,000 2,800 2,800 Sheep's MilK 30,000 30,000 31,000
Gecats . . . . 2,200 1,900 2,000 Goats' Milk | 54,000 54,000 55,000
Asses . . . . 230 251 271 Hen Eggs 2,295 2,380 2,465
Horses . . . . 24 26 28 .
Camels . . . . 700 711 722 Mutton and

Lamb 3,000 3,000 3,000
Poultry . . . 2,700 2,800 2,900 Cattle Hidesﬁ 1,620 1,620 1,681
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to livestock -- mainly the digging of wells and the provision 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
areno 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 deve1opmentA1n Mauritania has been 1imited 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 create
by the mining developments. Othgr industries, of secondary importance,
are as follows:
1) A flour mi11 in Nouakchott
2) A sugar refinery, a match factory and a cement works
3) An oxyacetylene plant §n Nouadhibou. The rannual capacity of the
plant is 1,200 cubic meters of gos -- enough to meet all the
country's requirements.
Construction was begun on the country's second largest capital investment,
a $65 million o1l refinery it Nouakchott. It is entirely financed by the

. Government and came on stream in mid-1977 with one mil11ion tons capacity.
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Reflecting needs for iron and copper smelting, electric power genera-

tion was expanded rapidly in the Jate 1960's, from 38.4 million kwh in

1967 to 95 millfon kwh 1n 1974,

c. Mining

Mining s 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 the national level the
mining industry employs only 3% of the total labor force. The
importance of mining to the development of the country is essentially
indirect; the constructicn activities connected with their
initial development provides many more jobs for Mauritanians.

The main mining sites of Mauritania are the following:

" i ons)
1) Tazadit deposits - . 1.5
2) Original F'Derik deposits - -
3) Rouessa deposits — -
4) The new F'Derik deposits o L5

(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
1972 1973 1974

Frozen fish . . . . . . . Metric tons 3,252 2,303 15,650
Salted, dried or smoked fish " " 4,336 3,476 1,713
Electricity . . . . . . . million kWh. 79 94 95
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Table 12
MAURITANIA
MINING
('000 metric tons)

1971 1972 1973 1974
Iron ore: gross weight 8,600 9,257 10,445 11,10vu
metal content 5,497 6,017 6,773 7,582

Copper ore: metal content 4.5 14.8 24.& 16.7
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have been discovered in the following areas: Oum Azouagen, E1 Rheim, E1 Afouj,
Atomai and Bou Bergu. These may require suporting transport in the future.
Under the First Four-Year Plan the following discoveries were made:

1) Migh 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 mi11ion tons of 65% ore. Estimated
deposits of copper have reached the 27.6 million ton level (Akjoujt).
Exploration of this site began in 1971 and it 1s expected to operate for a
period of 18 years. The annual production has reached 90,000 tons annua11y.(1)
A road {s 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 in the
vicinity of Rosso is planned. Some 4,940 acres will be
devoted to rice; thg annual production fs expected 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 Kaed{ ind the Government
is planning to develop 1t into an institution with a2 four-

year course in agriculture and anfmal husbandry.

(1) Tt is believed the mine has been closed by the new Govermment.
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¢) 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-Oriental, 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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1.  General
With very 1imited resources and only 3% of its territory under culti-
vation the Niger economy is barely viable. The annual per capita income
is 25,000 (1970) francs (U.S. $ 100.R ) which is one of the lowest levels
in the area, and it has been declining by 5% wnile the population 1s 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 suftable 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 {s devoted to the production of
these two crops. Output 1{s adequate for domestic needs; in
good years small surpluses are exported. The smaIILsca1e
exportation of onions and other vegetables is being promoted.
(Table13).

3. Groundnuts
Groundnuts represent about half the value of markefed production
and about 75% of export earnings. Groundnuts are cultivated in

the narrow strip of land in Southern Niger along the border of Nigeria.
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The area under groundnuts 1s 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 i1t 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 {ssuitable.
The area for the cultivation of cotton has reached 16,000 hectares.
In recent years, continued improvements in yields were dffset by
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.
(cee 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:
1) A brickyard at Niamey with 12,009 tons output per year
11) A tile factory with a capacity of 120 sq. meters of tile
per day.



NIGER

AGRICULTURAL PRODUCTION

('000 metric tons)

ANNEX 3
Table 13

1273 1974 1975
MaizZe o ¢ &« ¢ ¢« ¢ o o o o o o o » 3 3 5
Millet . . ¢ ¢ ¢ ¢ ¢ ¢ o o o o « 627 883 800
Sorghum . . . . ¢ ¢ ¢ ¢ o ¢ o « o« 126 2i9 250
Rice @ o s e 8 & e s e o o o o 46 30 35
Sugar Cane . . « ¢ « o o« o o o 78 75 75
Sweet Potatoes and Yams . . . . . 16 16 20
Cassava (Manioc) . . . . . . . . 156 201 295
OnionNs . ¢« ¢ ¢ ¢ o o o o o o o @ 29 44 40
Beans, ATy . . ¢ ¢ ¢ ¢ ¢« ¢ ¢ o . 90 133 150
Dates ® o o & s o o o s s o o @ 5 5 5
Groundnuts (unshelled). . . . . . 77 129 100
Cottonseed . . . . ¢« ¢« ¢+ ¢ &« o . 5 5 5
Cotton Line l.2 2.5 2.5
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Table 14
NIGER
INDUSTRY
1971 1972 1973 1974
Beer ('000 hl.) . « ¢ ¢ ¢ o o o o o =« 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
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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 is as 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.
11) Soap and perfume plants, with a capacity of 3,600 - 4,000
tons of soap and 1,000 bottles of perfume a year.
§i1) 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 {ron
scaffoldings a year.

Mining (See Table Y5 )

various minerals are found in Niger. Few, however, have been exploited
and one of the principal obstacles has been the high transportation cost
of movina tha 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 1s 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. Additiona) reserves estimated at 30,000 tons

have been located at Akoura near Arlit.

Other minerals found but not yet exploited, include:
1) Three 1ron ore deposits in the Niger Valley, each amounting to
100-200 mi11ion metric tons.
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Coal deposits of 30 million tons and cassiterite are
found in the same area. Early exploitation seems unlikely
because of presently high transportation costs.

Significant deposits of manganese have been discovered

.northwest of Niamey. To make exploitation possible,

railway feeder 1ine: from the Niger Valley to Ouagadougcu
would be necessary.

Deposits ot 1ithium and molybdenum have alsuv been found

in this area, but exploitation appears to be ureconomical
because of high transportation costs.

Cassiterite, mined at Air (output 136 tons in 1975), trun
ore at Say, gypsum and phosphate at T~houa, 0i1 and further
phosphate deposits were discovered in 1975 but their extent

is not yet known.

Development Planning

1.

Niger River Development Planning

The objective of this project is the development and exploitation

of the Niger River Basin resources.

Niger Cereals Production Il

This project is aimed at the small farmer, who will receive the

benefits of improved technology and services.
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6. SENEGAL

General

Senegal has the most advanced economy of former French West Africa.
%he 1960 breakup of this federation and of Senegal's federation with
Mali 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 in the area. A major factor was the wide
fluctuation in the agricultural output, which still remains the base
of the economy.

Sectoral Analyses

The Government is now involved in almost all parts of the economy. It
owns .a11 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 wmixed companies providing essential
agricultural inputs and sefvicgs handling the marketing of products
and the development of agro industry.



ANNEX 3
Page 27

Agriculture

The lower reaches of the river basin in Western 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 in the
overpopulated groundnut basin of the west, where only 10% of
the country's land surface, and 60% of the population lives and
is engaged in farming. Growing population pressure on the land
in large portions of this region has resulted in badly dehleted
soils and declining y1e1ds:

1) Groundnuts (See Figure 11)

Some 170,000 farm families are engaged in the production of

groundnuts for export, usually in combination with subsistance
production of drought-resistant sorghum and millet. Groundnuts
have been cultivated for centuries in the 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 groundnutsaréindicated 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 110,000 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 in Tables 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 1ivelihood for more than 200,000

people. About two crops a year produce, on average, more than 100,000



8)

5)
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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.

Millet and Sorghum

Both these crops are grown chiefly in assocfation or in competition'
with groundnuts since all three crops require similar soil and
climatic conditions. More than 90% of all cultivated land is devoted
to these three crops (2.5 million acres for groundnuts and 2.5 million
for millet and sorghum - See Figure 11). Millet and sorghum pro-
duction for 1973, 1974, and 1975 are indicated in Tables 16 and 17.
Cotton
Because the rainfall requirement for cotton growing (34-44 inches
& year) is too great for most of the center and north, production {s
concentrated in three regions:

a) In the south of the Sine-Saloum Region near the border of

Gambia

b) In Western Senegal; Oriental Region

¢) In the Casamance Region
The cultivated areas consitute more than 25,000 acres. Recent and
projected outputs are indicated in Tables 16 and 17, while Figure 11

1ndiéates the areas under cultivation.
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*estimated

Table 16
SENEGAL
Principal Crops
(000 metric tons)
1973 1974 1975
" Rice (paddy) 64 114 145
Maize 45 42 50
Millet and Sorghum 514 685 651
Potatoes 5% 5% 5%
Sweet potatoes 6* 10* 10*
Cassava (manioc) 122+ m 171*
Cow peas 15 23 23*
Groundnuts (in shell) 675 1,000 1,476
Cottonseed 2] 26 24
Cotton (lint) 12 15 16
Palm kernels 7.0* 7.5* 7.5¢%
Tomatoes 1* 3* 6*
Mangoes 25* 25* 27*



SROJECTED GROWTH OF MAJOR AGRICULTURAL PRO

Croundnuts
Millet/sorghun
Rice
Vegetables
Sugar

Cotton

Others

Agricultural
sector

DUCTS TO 1980

— — ———— a———

SENEGAL
Rate of

) Growth

Prices 1960-70 1971-80

current <«0.9 0.5
constant 1.8 4.6
constant 3.5 17.5
constant 2,7 5.3
constant - -
constant infinite 16.2
constant 2.0 1.9
0.8 3.8

ANNEX 3
Table 17
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b. Industry
Senegal has the most developed industrial manufacturing sector in

Frai:cophone West Africa. Some 360 enterprises exist (See Figure 12).
Total production is indicated in Table 18. Over 60% of output
b; value comes from food, heverages, 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 ther.. 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 {nfrastructure network can be
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Table 18
SENEGAL
INDUSTRY
1973 1974 1975
Groundnut oil 000 metric tons 129 142 ! 251
Wheat flour ! " " 81 81 n.a.
Canned tuna " " " 8. 14.4 14.2
Sugar " " " + 30 22 33
Cement " " " 296 332 359
Beer 000 hectolitres 18 13 192
Soft drinks " . 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 17 n.a
Kerosene " " " 12 14 n.a.
Distillate fuel oils " oo 239 206 n.a.
Residual fuel oils " " " 203 195 n.a.
Liquefied petroleum gas " " " 4 4 n.a.
Electricity (consqu;n) million kWh. 353 364 384
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Table 19
SENEGAL
MINING
(000 metric tons)
1972 1973 1974 1975
Aluminium Phosphate 166 219 405 201
Lime Phosphate 1,250 1,533 1,472 1,682
135 122 150 n.a.

Sea Salt
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developed. Proposed related transport projects are the following:

A road system which will connect the mineral site with Dakar.
Extension of a spur of the railroad 1ine from Tambacou~da

to the border.

Construction of new port facilities at Mbour, or ‘mproving
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 {s already 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 inciude the following:

1) Groundnut/Millet Productivity Project - located in the Groundnut

Basin.

11) Terres Neuves Resettlement Pilot Project-located in the Western

111)
iv)
v)

vi)

b. Industry

portion of Senegal Orieptal region.
Casamance Agricultural Deve]opment Project.
Casamance Rice Project.

Sine-Saloum PriJect.

Louga-Kebemer Agricultural Development Project

The following industrial development projects are included in the

Fourth National Development Plan:

1) Construction of an oi1 refinery with an annual capacity of

20 million tons of crude petroleum.
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11) Construction of an industrial complex at Cayar with & six
million-ton oil1 refinery and a petrochemical plant.

111) 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 {ndustries, and for the production

of semi- inished products.

IDA 1s financing a project %o support a three-year program aimed at
strengthening and improviny government monitoring, and performance
in the para-public sector as a whole. The project is 1nfended tn
improve the efficicncy of government organizations charged with
analysis,operational supervision, and formal control. Various

enterprises affected include the railways and the ports.
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H. UPPER VOLTA

General

This state. 1n 1947 a colonial administrative unit, has so far
shown no evidence of resources needed to ber  1ts stagnant
subsistence eronomy. One of the worst sufferers in the Sahel drought

of 1969-74, it is still recovering from disasirous losses of livestock

herds and crops.

Sectoral 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 regfons; rural development in each region {.as been entrusted to a

specialized agency.
Agricultural production is indicated in Table 20.

Livestock is a leading source of money 1income in the rural sector
and constitutes the principai economic activity in the eastern and
northern parts of the country (see Figure 13 ), where rainfall and
crop production are m1n1m§1. The 1ivestock sector is the source

of about 33.4% of the country's expo: t earnings.

The 1ivestock 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
sz.

The activities of a number of recently established companies will
foster the development and export of l{vestock. These companies

ifnclude two cattle raising farms, one plant for the treatment and
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Table 20
UPPER VOLTA
AGRICULT!RAL PRODUCTION
(000 metric tons)

1973 1974 1975
Maize 58 62 62
Millet 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* 0o 75
Other Pulses 85* 80* 85
Groundnuts (in shell) 63 65 80
Cottonseed 20 16.8 14
Cotton (lint) 12 9.8 1
Sesame Seed 5.3 8 8
Tobacco 0.8* 0.6* 0.6

*estdmation
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Table 21
UPPER VOLTA
LIVESTOCK
(FAD estimates - 000 head)

1973 1974 1975
Cattle 1,800 1,600 1,700
Sheep 1,080 1,000 1,17
Goats 2,200 2,000 2,100
figs 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 dugadougou 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 enly about 5%

of GDP. In 1966 there were 36 industrial plants, located in Bobo
Dioulano and Doudougou. Most of them are engaged in processing
domestic agricultural commodities and in producing import substitutes
(Table 22 ),

The first industrial project of any significance is the textile plant
at Koudougou. It began production in 1970 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 40,000 tons of refined sugar from local culti-
vetion. Other industrial projects under consideration include a new
vegetable processing piant, a bicycle tire plant, and a rast:.cizing

plant for dairy products.

Production in some cases has fallen below capacity for %he following
reascns: '

1. Neighboring countries have established similar industries.

2. Limitations of resources and skilled labor.

3. High transportation costs reflecting an inadequate infrastructure.
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Table 22
UPPER VOLTA
INDUSTRIAL PRODUCTION

1972 1973 | 1974 | 1975
Soap metric tons 2,854 | 3,101 |3,374 B,633
Groundnut oil " " 852 971 426 607
Refined Sugar 000 metric tons 13.7 12.0 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 46.174 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 {s exploited. 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 is the
lack of transportation between the mining site and the center of
processing the minerals in Ouagadougou. An answer to this problem
{s the extension to Tarubou of the present railway 1ink between
Abidjan, Ivory Coast, and Ouagadougou. However, since the manganese
deposits are relatively small and construction of the required
railway link would entail considerable cost, the project would be

feasible only {f other economic activfties'deve1op in ‘the area.

Nearby, at Tin Hrassan, 1imestone which could supply a cement plant
with a capacity of 70,000 to 25,000 tons has been located. This
project would also require an extension of the Abidjam-Niger Rail line
either to Tamboa (in which case the above proposed raflway extension
project may be justified) or to Niamey in Niger, with a branch to
Tamboa and Gao in Malfi.
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Other mineral resources are currently being studied, as 1isted
below:

a Vanadium-bearing magnciite at Oussi

b Bauxite at Kongoussf

¢ Zinc at Tiebete

d Lead at Gam

e Nickel near Dori
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THE RURAL POOR

The spirit of reform reflected in the "New Directions" legistation
was considered by AID in prescribing indicators éf poverty. These
indicators apply to varying proportions of country populations --

not to countries as a whole.

To characterize the rural poor, AID uses sevcral rough benchmarks
or standards of poverty. Falling short of any one benchmark is
enough to place an individual ‘n 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. dafly diet of less than 2,160 to 2,670 calories, depending o
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
1imi ted portion of the poor majority in a country, depending on {ts

economic and socfal conditions, 1ts capabilities and priorities
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and other considerations which determine the most {mpressive
benefits to the rural poor at least cost. AID programs are
designed to yleld secondary benefits to as many as possible among
the poor and to avoid worsening the plight of the poorest. AID
assistance 1n the Sahel focuses on:

(1) concentrating on sectors -- food and nutrition, population
and health and education affecting the basic well being of
the poor.

(2) providing key components in concert with other bilateral
and international donors of development packages designed
to 1nvolve and affect broad segments of the poor majority,
thereby multiplying the impact of AID assistance.

(3) supporting pilot programs which test new approaches with
potential for affecting many people, thereby encouraging

the research needed to advance the att 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 the rich and the poor. For example:

the coop which benefits small farmers;



2)

3)

Source:
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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.

the activity in which they participate is ideally a learning
experience for benefited persons which can be translated into

other aspects of their lives,

U.S. House of Representatives, Cammittee on International Rela-
tions. Implementation of "New Directions" in Development
Assistance. Prepared by the Agency for International Development,
(GPO: Washington, D.C., 1976).
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TERRAIN EVALUATION OF ROADS

Worrk in the United Kingdom and in other parts of the world, has shown that
terrain evaluation can be used for both classifyinig and mapping the engineering
features of the ground. The system is flexible enough to handle information
at all levels and thu57§2 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 devel of the "nd system, broad but useful ¢3neralizations can

be made about the availability of m.'ertals, suitable construction methods

and costs of construction or majntenance.

(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 is often established from single
photographs or photomosaics.
(5) The storage of information from road projects, in 1 manner allowing
reference when similar ground conditions are encountered, should lead to a

decrease in_the amount of survey work and an increase in its effectiveness.

(6) The frequency of soil sampling and testing in many site investigations
is often disproportionate to that necessary for adequate design purposes.

A terrain evaluation can be used to decide the approp: late places and

frequency of sampling. Studies made so far have shown that +n some cases

survey effort could have been reduced by as much as 70 per cent if such infor-

mation had been avajlable.

(7) Terrain evaluation for engineering purposes uses a classification similar
to that widely adopted in agricultural 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 quartity of earthworks associated yith road building
to different geometric standards. There {s interest in the use of terrain
evaluation as the basis of a highway sufficienty rating; 1f a highway sufficiency
survey were combined with a land-use survey, which is also a form of terrain

evaluation, this would form the foundation for 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 soii-

survey procedure, concentrating effort on problems relevant to the project.
This car often lead to a decrease in the amount of survey work, together
with an iacrease 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,
In most, tronsport 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 invcstment as effectively as
possible. For this reason, it is always desirable that transport 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

jncreasingly 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-
Togical 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 terrainare important.

In spite of the intimate connection between ail forms of civil engineering
and the natura] materials of the earth's surface,and in spitg 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 enwviron-

ment, such as rocks, soil, topography, vegetation and climate. The 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.

Hdost 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 engineerinag consideratinns 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 svbdivided into distinctive patterns of landscape. Each
pattern §s 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-
yraphy at scales hetween 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

@ 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 jdenfitied 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 homogenecous 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 differeant environments in Nigeria
and Malaysia.

In Nigeria, an investigation was made of 30,000 sq.aremiles 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 data were obtained from a number of road
projects undertaken by the former 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 Ca]iforqia Bearing Ratio.
In accordance with conventional site-survey practice, Samp]es 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
vas 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
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and described. Supplementary information was obtained from geoingical
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 in Adamawa Province.
These results have been used to revise the land classification carried out
by the Laboratory and the land-system boundaries now employed are sybstantially
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 geomorphology, 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 the 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 whale backs separated by gemtly 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.
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LUOGE LAND SYSTEM

Climate:

Semi-arid to hot equatoria] tropical (Sudan
savanna ope transitional to Sub-Sudan and
Northern Guinea zones), four humid months,
June-September. Aversge daily maximum
temperature above 33.5°C.

Rock:

Granite gneisses and migmatites of the Pre-
Cambrian Basement Complex.

Landscape:

Inselberg landscape with ex(oliated 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.

Ferruginous soils developed on gently sloping
ground with local occurrences of weakly
developed soils which include a subsidiary
group of lithosols. Basic gneisses give rise to
occasional areas of vertisolic soils. Coarse,
bouldery talus forms waste mantle to rock
domes. Generaily well drained, stony soils
developed on nediment slopes, with sandy
alluvium in valleys. Clay soils patchily dis-
tributed in small valleys and areas of Jocall
impeded drainage. .

Vegetation:

Mixed Northern Guiner Savanna woodh:ti
with transition to Sub-Sudan zoue.

Altitude:

650 m. (approx.).

Relief:

350 m.

Tahle 1
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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
siteswithin 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 associited 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 sujtability 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 arez also



SOME VALUES OF LATENITIC IRONSTONE GRAVELS
OBTAINED FROM FOUR WIDELY SEPARATED SITES WITH THE

SAME LAND FACET — LAND PACET 3 LUGGE LAND SYSTEM

Dry dearity ,
Linesr (3.5 Aeary Meisture

Shriskege  compaction) coutent CBR

No. Sample No. % 1b/cu. s, % Y%
1 191 4 133 9.0 80
190 7 133 9.0 104

189 5 134 8.9 70

186 -— 129 94 84

183 — 134 7.7 117

184 -— 130 10.8 66

2 131 4 134 9.1 82
129 12 134 104 44

126 7 135 84 109

125 8 134 94 64

14 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

1A — 136 8.0 72

1B 6 132 10.5 94

2 -_— 133 9.7 96

14 4 135 82 78

4 k1] ] 133 94 116
29 8 137 85 94

27 6 135 8t 94

26 - 134 102 2

23 10 138 79 80

2 7 134 109 96

ANNEX 5
Tahle 2
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GOMBE LAND SYSTEM Table 3

Semi-arid equatorial tropical (Sudan ssvanna
gone): three humid moaths (July-September),
750-850 mm rainfall.

Average daily maximum temperature above
33.5°C.

Rock: Upper Cretaceous Gombe Sandstone com-
prising flaggy siltstones, generally fine-grained
sandstones cften heavily ferruginized especially
adjacen! to lateritic caprock.

Climate:

The Gombe Sandsione 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,
part of an old erosional surface which dips
beneath Quaternary sediments of the Chad
Formations. The topography comprises
moderately steep, rubbleclad 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.

Landscape:

Soils:

Sudan savanna woodland.
400-630 m. (approx.).
“T150 m.

Vegetation:
Alutude:
Relief:

Reference: Klinkenberg, K. et al., Soil Survey Section,
Bull. No. 21, 1963. Regional Research Station, Ministry
of Agriculture, Samaru, Zaria, Northern Nigeria.

FACETS OF GOMBE LAND SYSTEM

Table 4

lomd

a1t

Form

Soili, maevials cad bydrelogy

Lond comer

Lateritic ironstone surface

Flat to gently undulating mesa
surface with uneven micro relief.
Size may vary from 100 m® to
5 km".

Flat, hillcrests capped with hard
fateritic ironstone aad/or heavily
ferruginised sandstones which
underlie caprock. Bare ironstone,
ferruginized sandstopes which
shallow, stony soils. Reasonably
well-drained sites, with only local
impedance.

Detarium woodland occurs in
soil pockets.

"

Hill slope

Moderate steep slopes usually less
than 35°, locally steepening below
caprock and occasiopal mid-
slope rock outcrops. Gentler
lower slopes, sometimes with un-
even bouldery micro relief.

Thin, boulder sails up to 0.5 in
thick form a conspicuous protec-
tive sheath to underlying finer-
grained soils. Erosion proceeds
rapidly where this armour is re-
moved, perhaps by aliding.

Detarium woodland on upper
slopes. Mixed Anogeissus wood-
Jand ¢.. lower slopes.

Major valley
Flat to gently sloping valley
floors, of large size.

Minor valley
Flat to gently sloping valley
ficors, often deeply dissected.

Fine sandy colluvium and allu-
vium forming valley floors and
derived in part from adjacent
Kerri-Kerri Formation. Juvenile
soils developed on recent allu-
vium. Rock occasionally exposed
in valley walls and floors. Collu-
vium tends 10 be coarser in areas
sdjacent to land facet 2. Inten-
sive erosion produces deep dis-
section of river chaonels.

Heavily cleared and cultivated.
Elsewhere, mixed Anogeissus
Ssvanna woodland occurs.
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Figure 2
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Block section showing the land fazets of the Gombe land system, Nigeria.



ENGINEERING PROPERTIES OF MATERIALS — GOMBE LAND SYSTEM

Loed foert p’:a".'?'.f'(ﬂxn ’ Lebevatory dota on representotive mmples
Ne. Neme Nowms Symbed """‘?" 25 compection (Aeory) Typical particle x-l-r disrridation
‘ hidaieid Mazimnm Optimom CORR Depeh Dreisege (iaternal)
Liguwid Plastickty  Limcor dry molunre of BS (Acory) passiag BS sicves
Jimie indes slwiskege  demsity coatent pacti
% % % IR ]] % f] 1%% %° W” 16 7 14 25 M 51 100 28
1. Lateritic (a) Ironstone generally well
ironstone rock 2.5m drained but with
surface (b) Residual short-lived
surface local imgpedance
gravel GwW 3 15 8 1387 10.9 L 74 100 68 55 36 26 20 18 17 16 15 13 O.5m
2. Hillslope  (a) bouldery GW/GC 46 20 12 138.5 10.6 82 100 68 54 38 29 26 26 26 26 25 24 Im well drained,
gravel 40 20 8 126.7 11.5 82 100 91 83 72 65 63 62 62 62 60 33 but svrface
scour occasion-
ally results in
. erosion
(b) sandstone
(ferruginirzed)
3. Major (c) sand/silt SW/SF NP 108.6 114 29.5 100 99 99 99 98 93 97 135 Well drained
Valley (BS standard) permeable sur-
23 10 s 121.7 110 11 99 99 98 98 98 96 56 face soils
(BS standard)
(b) lateritic GwW 44 21 12 135.7 85 100 100 84 57 24 14 11 9 8 8 7 S
gravels
4. Minor (d) sand/silt . NP 114.8 9.8 2 100 98 91 83 69 25 9 Well drained
Valley

-3
[
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—
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ENGINPERING RESOURCES: GOMBE LAND System

Coustruction matcevit

from relatively from alluvium
shallow surface
wells in perme-

able sard

suitable for
kindling but
not for con-
struction

il belter-graded,
maltcrials are selected,
Laterites are suitable

Would require stabi-
lization if used.
Low-lying laterites
suifable.

Loud fexve Woter smpr's
Rosd wrorks
" Nes Neme Coacrrre Concvere
mnd asggrepete Timber Sub-bare Bese Chippiags
1. Lateritic {roa- Very fecble, Suitable but suitable after crushizg  Suitable after
stone surface Supply usi- uneconomic and screening screening, i{ no
important due belter materials aro
to restricted available
situation Surface gravels are Suitable but may Suitable sfter screening,
suitable require stabilization if no better materials
with Jime or cement ~re avsilable
2. Hillslope Limited supply Suitable, but usually Not generally suitable
_of medium-hard ill-sorted and with unless stabilized
flaggy, sandstone clay fines
rock and boulder
gravels suitable
for crushing and
screening
3. Major Valley Perennial supply Limited supply Orchard-bush Sands are suifable, Not generzlly suitable.

4. Minor Valley

Perennial
supply from
smaller wells

Suitable if better-
graded materialy
are selected

Suitable but would
require stabilization

9 arqe

S Xdnnwy
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Table 7
SUITABILITY FOR ROAD LOCATION: GOMBE LAND SYSTEM
Land face:
Neme Appraisal Fostures

Lat.ritic ironstone surface Unsuitable, owing to isolated Flat to gently undulating topo-
facet situation. grapby. Generally well drained

with abundant supplies of gravel.

Hill slope Generally unsuijtable. Moderate steep slopes, character-

istically armoured with bouldery
talus overlying beavier soils. Hill
wash, sliding and erosion ere
possible bazards.

Major valley Suitable Flat to genily undulating topo-
graphy. Well drained owing to
permeable nature of the sandy
soils. Spring lines developed at
boundary with clay soils.

Minor valley Suitable Gently nnd-\;lning topography.
: Gullying owing to erosion from
hill wash may cause problems.
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includes Towlands 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
Tcwland 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 g;eat depth, and
Tow 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 1ikely 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.



-ANNEX 5

Figure 3
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LABU LaND sysTEM

Climate:

Monsoonal. N.E. monsoon November-Ma:ch,
S.W. monsoon May-September, Mean »anual
rainfall about 2200 mm, P2, mean anpual
temperature about 27°C.

Geology:

Weathered granite of Jurassic or Cretaceous
age. Depth to bedrock may be at least
15 m.

Landscape:

An undulating landscape of low, regular,
straight-sided interfluves, with a dendritic
network of thin fairly’ straight stream courses
and broad flat-botiomed major valleys,

Soils:

Deep brownish and yellowish silty clays with
Quartz grains (Rengam and Jeraogau Series)

Vegetation:

Mostly rubber plantations, with occasional
patches of jungle and serub.

Altitude;

30-60 m.

Relief:

UptoJOm.butmlybeuploSOn:inthe
vicinity of isolated hills,

ANNEX 5
Table 8
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(3) Fioor. Level, fairly straight,
150.500 m across; margins
with facet L1 Sinuous in
plan.

{h) Footslopes. Level to very
gently sloping; straight or
slightly upeven slopes; 150-
600 m wide, 400-1,200 m
long, irregular out-line in
also Upper margin  with
Facet L4a may be e short
stecp biufl up to 2 m high,
or gently merging. Occurs
locally only in N. part of
Jand system at the foot of
the adjoining granite hills
(Galla Jand system).

{c) Small stream. Very parrow
([ew fetres  wide), and
sinuous.

(b) As Facet L1
Series).
(¢) Perennial flow.

(Rengam

Table 9
FACETS OF LABU LAND SYSTEM
=:,: Form Seils, maserisls end hydrelogy Land cover
u Interfluves Slopes very gentle to (i) Rengam Series. Up to 15 cm Almost entirely planted with
gentle  (2-5°), more or less of dark greyish-brown {riable rubber; smail patch of jungle
straight; sides about 100 m long sandy clay loam over brownish. remains in the south.
meeting ip a conwax elongated yeliow sandy clay which may be
interfluve crest; up to about 2-15 m deep.
100 m high. Margins with Facet (ii) Jerangau Series, Similar to
L4 may be very gently concave Rengam except that subsoil is
or abrupt. strong brown to yellowish red
sandy clay loam.

2 Isolated hills Straight, moderate As Facet L1, but depth to bed- Sundry tree ecultivation; rubber
to steep slopes (up to 30°%), rock may be less. on less steep slopes.
vsually elongated in plan sides
meeling in parrow ridge crest;
up to 600 m long and 10-30 m
bigh; occur locally at N. end of
land system.

Ly Minor valley floors Flat, more Perak Series.  Grey, mottled Mostly rubber, with occasional
or less straight, parrow, but yellow silty clay loam over blue- small patches of grassiand.
width may suddenly varied be- grey silty clay Joam over
tween 10 and 100 m; valley alluvium; iron concretions may
heads often about S0 m across; occur.  Imperfectly  drained;
abrupt margins with facet I12. streams flow for short periods
Sinuous stream course 3 few m after rain.
wide.

14 Major valley floors (a) As Facet L3 (Perak Series). (a) Flattest areas under paddy

fields, better drained parts.mostly
sundry tree cultivation; small
areas of rubber and scrubland.
(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 Tiquid 1imits ranaing 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 rainfali. 1In general, 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 10

PLASTICITY AND DENSITY CHARACTERISTICS GF
GRANITIC SOILS

L
> :Q'. "i‘E < . H
FIENE SR O P 1
-~ - i~ i iE; §. M
LOWLANDS (LABU)
Coarse granitic soil 85 34 S1 16 1095 160
Coarse granitic soil 88 40 48 18 1085 164
Fine granitic soil 64 30 34 16 895 288
MOUNTAIN (GALLA)
Coarse granitic soil 69 36 33 15 1115 160
Decomposed coarse
granite 3 29 10 5 1082 171
Fine granitic soil* 62 3 27 15 930 225

¢ Samples taken outside arca shown in Fig. §.
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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 is of 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 Lumgur 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 7and
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 in the more difficult situations.

In current survey practice, the frequency of sampling seems to bear 1ittle
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 is wasted. Under some roads, the varfation in
subgrade conditions is so small that the design can remain unchanged in
essentials for many miles. Often the sources of borroﬁ materials are restricted.
Any information, therefore, which can identify the available engineering material

resources in advance of surveying on the ground can produce substantial savings

in time and costs.
Landscape classification is being carried out by a mumber 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, cost total cost
KN per km $ $ millions
service roads within projects 19,500 6,000 117
(1ow class dirt surfaced feeder
road)
access roads to dam, dike and 500 15,000 7.5
(gravel surfaced access road)
spillways
main connecting roads (all 4,000 25,000 100
weather secondary)
total ...eeeeninnns 24,000 $224.5

These figures are derived from the study of polder projects in Mali,
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 in the
Sahel.
Example A. (Mali)

two poldersserving
4,000 hectares of rice

entire project area 11,000 hectares
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A1l weather road network on top of dikes in polder area - 70km. 3.5 m. wide
32 km. to be imp oved to all-weather or the existing Lai-Banga road making
all wzather 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 km/

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 spiliway.

+ 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

Jarge secondary canals.

6.5m

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.

Example I (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 i each plot.
Main roads 13.6km 7m with 5m of laterite
Tracks 43km 4m-3m of compacted soil and 1m of berms.

.013 km/ha. of perimeter orads

The southern side of Lampsar has a paved highway alcng its perimeter and

secondary all-weather roads mostly on dike crests already serve all populatec

points within the Delta.



TABLE

ROAD NEEDS NF PROJECTED IRRIGATED AREAS

) /4 Service Roads
Irrigated Land Main A Road Access Roads
s Access Roads -
Exemple Hectares Roads to llam, dixe and spill- With 'Potpglsg?jae%as. in o/ 100ha Main Road
. in km/100ha
way in lm to Main and Secondary
canals in lm
s. 42,000 Existing . 20 200 0.52 .2
90km - sufficient
A. 4,000 30km Existing «
32 km new 70 1.75 1.5
c. 3,320 S7 1.3
Estd. Futyre 7,000,000 4,000 “s00 *19,500 * 1.0 .2
Consequent
Sahel Road Re-
gions
$100 bl ton
Access noads vary
at $25,000/kn 7B =1Hon $117 mi11fon from dirt comacted  *Estimated
roads to 30 cm of
at $15,000 at $6,000 stone and from 3 m

to 7 m wide

y Examples from selected countries and profected needs of the Sahel.

T 3a1qes
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TAHLE 1
Page 1
SAHEL ROAD PAINTEIRANCE/CONSTRUCTION.
SGNE SALIEMT FACTORS -- 1978
Heaviest NalnfalY ~WASE ATES
Months {In genersl): Usual Road
June or July to Construction Avatlgbilfty -« Use of Intensive Govermment Private Minisus
Country Sept. eor Oct. Period Unskilled Labor Labor Technology Capabilities Contractors Mon-Agr Agr Shadow Probleas
Cape Verde July-October Unskilled tabor Labor intensive Lack spare Bo contractors
availadle saint, parts for in country
equip.
Use Tabor 1n-
tensfve maint.
and emergency
rehad.
Chad June-Uctober ‘68 *6f Unskilled Lialted budget
21.00 1B.5 Tabor 308 Tdea equip.
CFA CFA Nin_ Mage Low moral
low training
Skilled
labor 15¢
Kin. Mage
Gambia {See Senegal)
Mal{ Rainy sesson Lack spee Usually new Inadeq. maint. budgats
4-S months parts for const. Under citiclized equip.
June-Sept . equip. " - staff
Maybe expand {nappropriate maint,
to maint. role polictles
Raurftants June-Sept. Very hMgh 111{teracy ~oquip. wti- ‘69 ‘¢
rate smong matnt. 1ization s 37.00 35.00
persomnel. Tratned very low CFA CFA

personne! leave.
~does not measwre
truck mtybts

-org. & mgat. weak
-peor equip.



TABLE 1 (Cont’d.) ANNEX i
SAHEL ROAD MAINTENANCE/CONSTRUCTION Paqe 2
SOME SALIEMFT FACTORS -- 1978 .
Neaviest Walnfall — WAGE _RATES
Ronths (In general): Usual Road
June or July to Constructtea  Availability of  Use of Intensive Govermment Private Ninteun Problems
Country Sept. or Oct. Period Unskilled Labor Labor Technology Capabilities Contractors Ron-Agr Agr Shadow
Riger June-Sept . 2 yeers for -Centralized
Feda N'Gourma supply too .
Nlasey primary concentrated Lack of and poor cond. of equi
-insufficent
Znd workshops Lack of data on traf. & Rd. co
Lack funds
Lack skill training
Senegal 3-3 month -not enough priv. con- :o.cu 43.05 .
wet season waint. tractors FA CFA
(months not given) Personnel ¢ do 432 of Lack mechanics
they need maint. .
trainl
relnine Lack spare parts
Upsar Yelta July-ctober 2 years for Financial 2).00 27.00
Fada W'Gowrma imits CFA CFA
Niamey primsry
(priv. con- Lock qualified
tractor) personnel
Tools & equip.

shortage
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TRAINING

1. A Current Case History

The difficulty of maintaining a road network 1s not 1imited 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, {s faced with considerable road maintenance problems.

. Consideration of the maintenance program in Nigeria 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 conculting firm, has conducted pilot maintenance
programs in two of {ts States. The plan was to develop effective pro-
grams {n the two States which would then serve as prototypes for the
rest of the country. However, after the considerable expend{ ture of
funds on capital facilities and classroom training, very 1ittle has been
accomplished in terms of an effective highway maintenance program. The
World Bank plans to allocate part of the proceeds from a highway loan
1t 1s presently negotiating to correct this problem. The Bank has
proposed that DOT recruit personnel and administer a program to provide

practical maintenince assistance.

In a 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 1s 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
TCERFER), Lome, T0go

Training courses for highway foremen, mechanics, equipment operators and
road laboratory assistants are given by the Regional Center for Training
in Highway Maintenance (CERFER) 1n Lome (Togo). The Certer was created
with the technical and financial assistance of USAID, FAC and EDF Y 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 recefves no USAID or international donor assistance
now; it is currently on its own; .
2) 1Its record of performance was very good up to the early 1970s;
then USAID assistance ended;
3) Because of financial constraints, the Center has reduced 1ts
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

5)

6)

recognized even by their own Governments due to the

Center's current poor reputation;

Poor training of local administrators and instructors seems

to be the main reason for the Center's present deteriorated

situation;

With new equipment and technical assistance the Center could

regain 1ts 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.

1f 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 organiiations. curricula, shop tools lists, inventory
techniques, repair manuals already in French, etc. - rather then
"pe-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, #T0-645a, called for the training of Chadian
equipment operators and mechanics at the Lomé 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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ANMEX 9 GEOGRAPHY OF THE SAHEL

A. Location and Size

The Sahel countries 1ie between Lat. 8M. and Lat. 28H, 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. km, lie in

this band, approximately 402 km off the coast.

To comprehend the spatial characteristics of the Sahel and the conseauent
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-1 indicates the respective sizes of the Sahelian

states.



Table A-1

AREAS OF
THE SAHEL AND THE UNITED STATES

COUNTRY AREA (Sq. Km.)

Sahel Countries

Cape Verde 4,033
Chad 1,284,000
The Gambia 11,295
Mali 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. - - - - - - - - o . __ _._ 7,687,200

2-6 X3INNV
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B. Climatic Zones and Their Principal Charactertstics

The'c1{mate is characterized by a rafny season (summer) from July to
October and a dry season (winter) ¢rom Noveamber to June. In smnner,.
rain-bearing southwesterly winds blow from the §outh Atlantic, and in
winter these are replaced by dry northerly or north-easteriy winds blowing
from the Sahara. There is a very close correlation between latitude and
total rainfall, latitude and the length of the rainy season, anc jatitude
and the variability of rainfall. The pattern becomes less favorable as
one goes northward from the coast. Four principal climatic zonaes are
represented 1n the area. They are, from north to south:

a) the Sahara Zone, with less than 10 inches of ratnfall;

b) the Sahel Zcne, 10 - 20 tnches;

¢) the Sudan Zone, 20 - 40 inches; and

d) the Guinea Zone, Qith over 40 1inches.

Table B-1 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.



ZONAL OOMPOSITION - OF SAHEL COUNTRIES

Table B-1

TOTAL CLIMATIC ZONE
COUNTRY LAND AREA

(km2) SAHARA SNIEL SUDAN GUINEA

(3) (%) (%) (%)

Cape Verde 4,033 0 100 0 0
Chad 1,284,000 51 10 5 4
The Gambia 11,295 0 0 20 80
Mali 1,240,000 44 27 20 9
Mauritania 1,030,000 71 15 4 0
Niger 1,267,000 60 30 10 0
Senegal 196,192 0 2 61 18
Upper Volta 274,200 0 8 77 15
TOTALS 5,306,720 51 21 23 5

v=6 X3INNY



Figure B-1
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Table B-2

PRINCIPAL QUARACTIRISTICS OF SAHELIAN CLIMATIC IONES
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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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Figure R-1
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C. Topography 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. Cape Verde
Excert for the low-lying jslands of Sal, Boavista and Maio, the Cape Verde
Islards are mountainous, craggy and deeply furrowed b}- 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 uplards 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 from the wet southern border area via the Chari-Lagone river
system. The associated flcod plains and swamps of this river system are
economically important. Soils in the southern half of the country vary
consideracly, 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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mixec soil is potentially productive, little water is available. At the
eage of Lake Chad sandy but productive soils are found among the old sand
dunes, which are held in place by vegetation and are no longer subject to
erosion and movement 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 some swampy areas of clays and cark alluvial soils,

but most 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, coricaining little or no useful soil.



ANNEX 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
1imit 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 in draft can always reach Kun-
taur, 242 km. upstream, and those of lesser draft, Georgetown, 283 km. up-
stream River vessels regularly 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-h$1f of Mali s occupied 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
Hold 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 {1t from Koulikoro to Ansongo,

near the border with the Niger Republic. Loose sands cover most of the rest

of the country, and are very gxtensive on the long border with Mauritan{a |

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, Tocated in the central part of the country, 1s the remnant of an
inland lake in which the upper Niger once terminated. The eastern part of
the delta is criss-crossed by "1ive" 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. MNauritania

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,
-Re1ief has a general northeast/southwest trend, and a series of westward-
facing scarps separate monotonous plateaux. which only in western 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 1imited 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 scqment 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 unsulating plain and ancient valleys or depressioné

have been filled with alluvium and windblown sand. Volcanic action created
fhe Cap Vert peninsula and the nearby islets. Metamorphic and igneous rock
formations appear only in the southeastern part of the countrv. Except for
several hills near Thies, a few miles inland from the Cap Vert peninsula, the
southeast is the only area with elevations of more than 90 meters above sea
Tevel; 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-1ined streams emptying into 111-defined
estuaries along the Atlantic Ocean. The various types of soils in the country'
are distributed in zones extending approximately east and west, correlating
Toosely 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 ﬁountny have a fatrly good organic con?ent but are 1ikely to
become very hard during the dry season. The soil of the Senegal River val!ey
4n the northern border area ts benefited by annual deposits of alluvium borne
by the annual flood. The Savanna types of soil lying in a broad belt

across central and southern Senegal vary considerably, but all of them are
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thin soils, Tow in organic content. North of the Gambia the soil is

sandy and permeable, except for accumulations of clay 1n swamps and flood-
plains. The coastal belt dunes and swampy aréas north of The Gambia extend
inland as much as 25km. Some dunes are as mﬁch 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
Tuxuriant 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. 1In 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 Senega]. where
heavy rains penetrate subsurface soil layers. 1eaching out 211 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 sot]
becomes acidic, tends to harden, and {s difficult to work. At {ts worst {t

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 extensiye 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 the
Volta (Volta Noire, Volta Rouge, and V. !ta 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, thare 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 1ive

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 1ife provides a counter to the effects of drought.



Table D-1

SAHEL POPULATION PROFILE

(1975)
1975 ANNUAL SEMI -
COUNTRY POPULATION GROWTH SEDENTARY* | SEDENTARY* | NOMADIC*
(000's) RATE
(1) (1) (%) (1)
Cape Verde 294 1.9 100 0 0
Chad 4,035 2.1 60 21 19
The Gambia 519 2.2 90 10 0
Mali 5,677 2.3 70 20 10
Mauritania 1,322 2.7 20 10 70
Niger 4,562 2.6 60 20 20
Senegal 5,060 2.7 88 10 2
Upper Volta 5,900 1.8 75 22 3
TOTALS 27,309 2.3 69.5 17.8 12.5

* Rough Estimates

6L-€ XINNY



CURRENT AND PROJECTED
POPULATION IN THE SAHEL

Takle D-2

ANHEX 3-20

1e7¢ Life
Mid-Year Rate UN-Median Crude Crude Expectanc
Countr:x Population of Projection Birth Death at
(0CO's) Growth for 2000 Rate Rate Birth
Chad 4035 2.1 6900 44 -24 39
Niger 4562 2.6 3600 52 26 39
Upper
Volte 53C0 1.8 11000 48 26 38
Mali 3€77 2.3 110GC 30 2¢ 36
Senegal 5000 2,7 3300 48 21 40
Mauritania 1322 2.7 2400 45 25 30
Gambia gle 2.2 900 43 21 40
Cape Verde 294 1.4 400 zt o 50
Total 27,309 2.3 51,500 - - -




Table D-3

SAHEL COUNTRIES
MAJOR URBAN/MARKET CENTERS

Country Estimated
Cities and Town: Current Population (000's)
Cape Verde 294
Praia 40
Mindelo 28.7
Chad 4035
N'Djamena 179
Sarh 43.7
Moundou 39.6
Abecte 28.1
Kelo 16.8
Bongor 14.3
Doba 13.3
Pala 13.2
The Gambia 519
Banju 300
Ceorgetown
Farafinni
Basse Santa Su
Kour
Yundum
Mali 5677
Bamako 300
Segou 31
Kayes 29
Mopti -
Sikasso -
San -
Tombouctou -
Maurjtania 1322
Nouakchott
F'Derick 2%
Nouadhibou 23
Zouerate 20.8
Kaedi 20
Atar 19
Rosso 18.5
Niger 4562
Niamey
Maradi 42
Zinder 40
Tahoua 30

6rographic
Location

Sao Tiago Is.

Sao Vincente Is.

District
Chari Baguirmi
Moyen Chari
Logone West

Quaddai
Logone West
Mayo Kebbi
Logone East
Mayo Kebbi

District

MacCarthy Is.
Lower River
Upper River
MacCarthy Is.
Western

Geographic Area

SW (Central) heg1on
SW (Central)

W Region

S (Central) Region

SW Region
S Region

Central Region

District
earza

ANNEX 3-21

Annual

Growth Rate%

1.9

2.1

N
n

(34
o

2.3

N
~

Tiris-Zemmour

Baie Du Levrier

Tir{s-Zemmour
Gorgol

Adcar

Trarza

Reqion

SW Region

S Region

SE Regian... .

NW (Central) Region



Country
Cities -& Towns

Senegal

Daker
Kaolack
Thies
Saint-Louis
Ziguinchor

Upper Volta

Ouagadougou
Bobo-Dioulasso
Koudougou
Ouahigcuya
Kaya

Banfora

AMNHEX ©-22

Table D-3 (cont'd)

Estimated

Currert Population (000's)
5000

436
96
91
81
46

5900

168.6
121.5
35.8
25.1
18.4
12.2

District ]

Annual Growth

Geographic
Rate ¢

Locatijon .

‘District 2.7

—

Cap Vert
Sime-Saloum
Thies
Fleuve
Cesamance

[}

Centre
Hauts-Bassins
Yolta Nojre
Volta Noire
Centre
Hautes-Bissins
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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 during the dry season; the time of migration
from the north to the'south 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, ligeria 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 0il 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
becauée the drought-stricken countryside has few jobs to'offer. This may,
however, be an indication of future trends, for nomads, 1ike food gatherers
and hunters in other parts of the world, are often happier, if forced to
take the leap from their kind of 1ife to urban employment rather than to
- farming which is a far more specialized way of 1ife 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). 1In the Sahelian countries, the towns increased considerably
in population, most of the refugees apparently being able to claim accom-
modation with relativés (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.

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-1

EFFECTS OF AGRO-CLIMATIC conditions
ON TRANSPORT REQUIREMENITS

- - b
Teng:::{ure Agricultural Output Major Effect On:
Range * Rainfall VegetationZ/
Climatic Lot Size
Zone Max.°F  min. Annual | Period Eroston Commodity MT) Roads Vehicles
Less than General absence, Landslides in later shortage for Overheating and
Mo 40 mm July- desert, scattered mountainous Compactiom sand on [excessive engine
SAHARA August oases with palms 8 |areas, wind roads, loose sand- Mear from heat
- drought--resistent |erosion- unstable, woOd
shrubs and grasses nggc?n;a:g 4 ;:.hortage for
sand dunes construction
100 S0 254mn to June- Orought-resistent Some wind Millet, cottod. (water shortage for Overheading &
508mm Oct grasses, shrubs, erosion Sorqhum, compactfon) some excessive engine
SAHEL scattered acaia cattle,” sheep, sand drifting on wear from heat,
trees, and small goats roads; loose sand- tear & tear on .
areas of woods Vv unstable,water ero- |ires $§ suspension
- sion-deteriorates
road; wood shortage
for const. poor draih-
age-saturates road.
86 15 508w ¢ June- Open grassland and y Millett, sors rainy season, delay, Wear and tear
1,016mm ° Oct scattered trees ghum, ground- black clays-unstabld, on tires and
. ’ nut, rice, high water table- suspension
SUDAN cotton, cattle unstable, wood shor{-
sheep age for const., watdr
erosion- deterioratey
road; poor drainage
saturates road
- _ Millett, Sorg- (high water tabie, Overheating 8 exces
95 75 over Gg;il Tr:p;::lus‘:b:;zs:::; Y , gr:xmd:zt. swamps, black clays-|sive engine wear
GUINEA 1,016m gras - ice, maize, unstabld rainy sea- |from heat, wear &
otton son~ delay, pour drajn- tear on tires 8
age. saturates road suspension

1/ See Table'E.!for Afr photo 1inte

summary . There {s a mixture

, climatic zones -3
'8/ See also Figure g4

210/ = 39 4"

« I

rpretation of tropical soils -
of these soil groups in all three

92-6 X3NNY
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Sahel Soils
Table E-2 shows the wide range of soil groups in Africa, 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-1 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 ahle to traverse

the clay and silt type soils.

Table E-3 indicates the geological products of the weathering which takes

place in the Sahel.
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Table E-2

Airphoto Interpretation ot 1 sopical Soils—Summary {(after Liang, 1964)

Soil Groups Topography (tand Form) Drainage
1. Laterite Crust Cap rock (refatively flat Little surfacve
Lc hilltops): Ledges on drainage
slopes
2. Lategite Gravel Flat Mtops to rolling Little surface
LG pound drainage
3. Laterite (Hag- Subdued to rolling ground Little surface
dening upon ntervened by fMat val- drainage
exposure) leys at high to inter-
LH mediste slopes
4. Laterhic Soil Rolling ground, at high Variable; less
LS 10 intermediate slopes surface
drainage with
mote advanced
stage of and
deeper lates-
ization
S.Red and Brown  Vaziable;all forms Considerable
Clays except in basins susface drain-
CR age develop-
ment
6. Black Chays Gentle lowes slopes and Littk surface
c» fat depressions drainage; high
water lable
7. Desert Soils Variable Dry drsinage
SO channels
8. Saline Soils Low, coastal and; waler Tidal drainage
ss table near surface channels
9. Seamps Low, flat land; water Tidat drainage
sw table at swlace channels
10. Alluvium Low, fNat land bordering Litthe susface
SA stream dratnage
11. Rock and Thia Rolling to hifly, at Varbble
Soils high slopes

SR

Erosion

Little; 1ockfalh
on edges of cap

Little; gullying
erosion starls
on slopes below
the gravel

Layer

Little erosion

Variabte; less
erosion with
morc¢ advanced
stage ol and
deeper Later-
ization

Gullying
esasion; depth
of gullying
indication of
depth of soid
to rock; slides

Littlc crosion

Wind eroNon

Little crocion

Little eronion

Little crosion

Variable

Geay Tone

Light

Light

Light

Light to medium

Mcdium to dark

Dark

Light

Light patches (Jark in
spevial cases)

Dark

Light to medium

Light to medium

Vegelation

Grass or low
shrubs

Grass ot low shrubs

Variable;
PLintations;
Swidden agriculture

Variable; Plantations;
Swidden agriculiure
common; Intenuve
agriculture in high
tainfall area

Variable; intensive
agniculture common

Intendive agriculiure

General absence
Genersl absence

Manzrove and other
SWamp vegetation

Remarks
—_—

General absence of land-
slides; suitable for golf
course or cemelery develop-
ment; possibility of eaca-
sation pils

Termite hills are common

Qrality of Jday depends
on soutce of material
and mode of dcposition

Recent -little vepetation;
OuW - intenuve agriculture

Variable; no agriculture
developnieat

€2-6 XINNV
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DISTRIBUTION OF BLACK CLAY SOIL IN AFRICA
OISTRIBUTION DES SOLS ARGILEUX NOIRS EN AFRIQUL
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Table E-3 -

Waeathering Products in Relation To Environmants

ANNEX 9-31

Environment pH (mean) Eh Behavior of Metallic fons Mineralogy
Nonleaching, hot Alkaline Oxidizing  Some loss of alkalies, Partly decomposed parent
ninfal 0-12 in iron present in ferric state minerals. Illite, chlorite

montmorillonite, and mixed
lsyered clay minerals,
Hematite, carbonates and
salts. Organic matter
absent or sparse.
FERRUGINOUS- 6.3 Ouidizing  Loss of alkalies and Hematite, goethite, and
Moderate leaching alkaline earths. Some foss kaolinite. Organic
hot climate of silica. Concentration of matter absent or sparse.
ninfall 24-72 in. slumina, ferric iron and
titania
FERRISOLS 59 Oxidizing  Loss of alkalies, alkaline Predominantly kaolinite
Intense leaching earths and silica. Concen. with goethite; hematite
hot climate tration of alumina, fesric and gibbsite less common-
nainfall over 50 m. oxide and titania. Organic matter sparse to
abundant.
FERRALLITIC 4.7 Oxidizing  Loss of slkalies, alkaline Gibbsite, goethite with
Iniense leaching to earths and silica. Concen- kaolinite. Organic
hot climate Reducing  tration of alumina. lron matter may be abundant.

nainfall over 60 in.

may be fost under reducing
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

Tﬁe Sahel countries are recognized as among the very poorest and least
developed economies in the world. This is true by measures of development
such as:

a. GDP per capita
- vb. Social facilities per person

c. Energy use per person

d Share of labor force outside agriculture

e. Road mileage per k2

£. High Inflation Rate (See Table A-1)

Sahelians are among the world's most dependent people:

a. On weather for their existance;

b. On a basic and de]icate.ecological balance for survival;

c. On imports of fuel for gnefgy and food for human consumption; |

d. On investment capital imports for economir 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-1

CONSUMER PRICE INDEX (As of June 1978)

Country 1971 1972 1973 1974 1975 1976 1977

Cape Verde

Chad 71.6 77.7 86.5 100.0 103.4 112.1
The Gambia 62.6 68.0 72.7 79.4 100.0 171.1 131.6

1/

Mali 33.0 33.0 33.0 37.1 51.5 51.5 N/A
Mauritania 68.2 73.7 79.4 89.0 100.0 114.4 132.0
Niger 72.3 79.4 88.7 91.7 100.0 123.5 152.3
Senegal 64.0 67.0 72.0 82.0 100;0 106.0 113.0
Upper Volta 74.2 72.0 77.4 84.2 100.0 91.6 121.9

1/ 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
conditions 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-1.
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Table A-1¢
Sahel - Countries

Agricultural Production, Principal Crops, 1966/67 - 1974/75
(1,000 tons) .

rorecast
1966/67 1967/68 1968/69 196970 1970/71 1971/72  1972/73 1973/74 1974/75
CEREALS: Millet + Sorghum
Chad 674 m 700 651 610 631 590 - -
Mali 738 820 558 700 715 715 474 530 910
Mauritania 90 10 50 110 81 80 50 25 -
Niger 1,120 1,350 948 1,384 1,100 1,230 1,130 780 1,134
Senegal 423 655 450 635 401 583 323 467 650
Upper Volta - 860 925 830 770 772 769 1,138 900
Corn
Senegal 42 67 35 49 39 39 20 20 30
Upper Volta - 64 66 69 72 66 2 - -
Subtotal L. Y4 131 101 118 T 103 e 20 20
Rice
Chad 37 32 35 37 39 51 25 30 35
Mali - 103 - 80 96 98 117 60 43 120
Niger 20 3, 39 38 37 27 32 23 28
Senegal 125 138 58 156 91 108 37 50 90
Upper Volta - 28 29 3 36 37 29 - -
Subtotal 182 333 247 358 301 340 183 151 273
CASH CROPS: . !
Cotton
a 123 102 149 17 95 109 104 NS 121
Mali . - 39 50 51 59 74 72 58 67
Niger 7 6 7 N 10 8 5 1 n
Senegal 1 4 10 12 12 21 23 34 -
Upper Volta - - 32 36 24 28 3 27 29
Subtotal 13N 151 248 27 200 240 237 23y B
Groundnuts (unshelled)
Chad 125 8e 99 115 o8 75 75 76 80
Mali 159 119 96 136 158 152 134 120 145
Niger 202 209 177 207 144 7 140 50 84
Senegal 857 1,005 830 789 582 988 570 643 989
Upper Volta - 73 75 75 78 66 67 63 -
Subtota) 1,343 1,494 1,277 1,322 1,058 1,452 986 952 1,298
Total: Cereals 3,569 4,981 3,97 4,786 4,089 4,456 3,541 3,M 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 leterred 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 endugh; Tow 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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iahie A- ¢

REAL QUTPUT IN 1973 AS % OF 1972 OUTPUT 1/

Mali Mauritania Senegal Upper Volta

Gross Domestic
Product -6 +1 -19 -9

Agricultural Sector
Output =21 -13 -20 -1€

1/ The net effect on demand for transport probably increased in view of
foreign food imports
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Mining
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. Tahle A-% {ndicates

locations of the most important mineral deposits. The most likely

candidates for additional discoveries are ¢il 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 lccated away from major rivers or coastlines. The

vast iron ore deposits at Fort Gouraad in Mauritania might have remained
urdeveloped if they were located farther fram the ocean in Mali or Niger.
A small deposit of petroleum or gas near the coast can be of great value,
but in the center of the sami 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 MT produced in 1975.
Salt 20,941 MT 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 (contd)

Country Mineral Comment

Niger Uranium and
Thorium

Iron Ore Prospects
Tin

Salt

Senegal 0il 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
transpo:tation networks, involving roads and rail lines, and
communication systems established to support mineral production alsq can
be designed to promote development plans.
4. Industry

The 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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Resultant Transport Flows

, Exports

Despite significant increases in mineral 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 intensiveness of cultivation

c) Changes in world commodity prices
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 cutside 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 commodities traded and their transport
routes. This is supplemented 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-Maiduguri/ Road 487% of total Import/Exports
Port Hourcourt
b) N'Djamena-Duala Road and Rail Most attractive road route.
{Cameroon)
c) Transequatorial Route |Road Declining in importance.
via *Bangui (Central Handles only 12 % of total
African Empire) freight.
*Pointe-Noire (Congo)
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., Roads Important for the Buthurst
Bangul/Zinquichor Port freight movements.
3. Mali Mainly groundnuts a) Bamako/Dakar (Senegal) |Rail Hithin Mali is to Bamako
and cotton and ail with primary roads from
imports Segou, Goco, i
70% of total exports/
imports freight
b) Ramako-Ouagadougou Paved road netvork. Carries X% of total trade.
(Upper Volta)
Abidjan (Ivory Coast)
4. Mauritania A1l imports and a) *Rosso is the main Road A1l imports and exports.
exports transport trade center
between Maurintania's
network and Dakar or
Nouakchott ports.
b) Nouadhibou/F'Derik Rail A1l iron ore production




Table B-1 cont'd

5. Niger a) Niamey-Gaya/Cottonou Niamey-Gaya-Parakou (Road) [20% of groundnuts exports
Parakou-Cotonou (Rail)
b) Kano / Lagos To Kano (Road) From Kano to |80% of groundnuts.
Lagos) (Rail)
c) Niemy/Ouagadougou Niamey (Ratl)
(1ipper Volta)/Abidjan |Ouagadougou Abidjan (Rail)
6. Senegal a) Dakar/Kidiri Most of Mali's imports and
exports. Also, all the
b) Dakar/St. Louis Rail phusphate production of
Senegal.
c¢) Branch to Linguere
7. Upper Volta A1l imports and a) Ouagadougou/Abidjan Rail Carries 90% of country's
exports imports and exports.
b) Ouagadougou/Abidjan Road Of limited use.
¢) Ouagadougou/**Bobo- Road Important for accommodating
Dioulaso-Banfora the potential agricultural
production in SW Region.
8. Cape Verde

E€T-0T *=uuy
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Specific Country Data

a.

b,

Cape Verde

The foreign trade of the country is in 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 $23,526,000

and $1,241,000 respectively. Portugal is the main trading

partner, with Angola second. (See Table B-1) .

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 is the most important crop and small
amounts of gum arabic are also exported. In 1973, exports still
consisted almost entirel; of agricultural products-princinally
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).

The Gambia |

Jomestically produced groundnuts Tong 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-1
Cape Verde
FOREIGN TRADE
(‘000 escudos)

Invorrs 197'3'-"" 19760 - Exrores " . 2 - |--. g975¢ 1e6°
Anim i wets . | - 53,449 30,232 Animals and animal products’>'| 10,089 14,165
v.m:’bl‘:g,;ﬁ‘:c’,‘,’ prod o ,ﬁ,,a. 181,902 Fresb, frozep and chilled fish { 6,612 6183
Beans . . . . 53837 | 18437 Crustaceans and moluscs . 4.268 2.624
Corp . T 109,142 7719.759 T Foodstufls and beverages *° 5,882 7.365
Fasandoil . : 64439 1 11y - - Prepared and preserved fish 3,546 4911
Pork fats and Jard . 44.967 38,859 _Wutu for ships’ storee : . 1,802 977
Foodstufls and bevernges 185,541 161,978 Minera] products .. . 1,643 4380
Mk and cream . . 39,407 30,327 t. . . . . 1,880 4370

Wheat-flour 41,444 12,939 i “

Wines 40.1!8 ”1392..' [ S LONEE R T

ToraL (incl. others) 1,010,853 910,897 Toras (incl. other) 61,277 9.934

. [ - . * . . - . .

* Provisional -~ . )
b)
MAIN TRADING P
e, v (coutosy -, * .
IurorTs 1978° I1976% ¢ 23 ¢ ve =y Exronts 197s* 1976°
Angola . ‘109,277 | * 21,974 Angola*' -, . . a.a. 6.910
th‘buluds . . . 36,947 46,258 Central Africas Empirs . . 602 1,330
Portogal . . 634,301 530,961 “ '~ Guines-Bissau . . . %7 1,598
Uniug om . . 18,442 27,371.. Portugal . . . . 34,397 »,147
USA.. . . . 20,600 16,342 ° Slo Tomé & Princips . B 2.794
ax .. i e e . United Kingdom . &~ . 8,390 . :-h» , 3,268, -

Zaire . . n.a. 3,870
* ' Toraw (incl. othens) ~ . 1,010,855 [ 910,877 - Toras (incl others) * “. | 61,377™°]" 8034




" 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 93l.7 638.0

Chocolate 1,307.0 1,972.9 2,048.4 Fish 32.1 95.6 47.86
Petroleum Products 2,79.0 2,122.6 2,954.2 Natron 11.6 90.3 4] .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 'l,3ll -4
Machinery 997.7 968.4 906.3
Transport Equipment 2,3494 1,613.5 1,524.9
Electrical Equipment 810.4 701.0 570.5

TOTAL (incl. 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.

9T-0T xsuuy



(b)

CHAD

PRINCIPLE TRADING PARINERS

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
~hina, People's Republip 204.5 254.8 218.7 Denmark 4.9 44.2 10.9
Congo People's Republi<.1 567.2 774.5 474.9 France 145.4 215.0 297.6
rance 7,472.4 7,728.8 7,642.6 VGabon 68.3 75.3 64.8
Gabon 446.9 489.4 229.4 Germany, Fed. Republic 22.5 92.1 10.9
Germany, Fed. Republid 466 .6 410.9 651.0 Libya 80.2 129.3 70.5
[taly 282.3 224 .17 386.0 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 28l.6
United Kingdom 266.9 255.4 373.4
U.S.A. 492.3 720.8 2,025.1

LT-0T Xsuuy
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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 foréfgn 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
1973 and 1974. Consequently, imports were almost tféble exports in 1974.
Between 1960 and 1972, livestock exports’ have more than doubled. (See
Table B-4a). The main customers Sre the Ivory Coast and Ghana, though
exports to the lsttér have decreased considerably due to impprt and currency

restrictions. The trade flows are indicated in.Table B-4. )

€ . Mauritania
The most direct and spectacular impact of mineral development has been on
foreign trade. /auritania'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-from $3.0 mi11ion 1n 1959 to
?]2'0 in 1974. A summary of main import and export activity and the
« flows of such activity is indicate& in the following tabler (See Table B.5).

f . Niger
diger, principal exports are groundnuts which have shown a steady increase

until 1273. Since 1970 uranium has been the major factor in export growth,



TABLE B-3

(a)

GAMBIAN FOREIGN TRADE

('000 dalasi)

IMPORTS - 1972/73 1973/74 1974/75 EXPORTS 1971/72 1974/75
Food and Live Animals 8,119 14,436 17,100 Groundnuts, shelled 19,379 46,651
Beverages and Tobacco 3,039 3,810 4,130 Groundnut meal and cake 3,010 7,691
Crude Materials Groundnut o0il 11,061 26,126
(inedible) except Fuels 2,512 2,117 2,459
Mineral Fuels, Palm kernels and palm nuts 455 667
Lubricants, etc. 2,490 3,380 7,887
Animal and Vegetable Fish and fish preparations 414 1,694
0ils and Fats 98 81 159
Hides and skins 107 80
Chemicals 4,306 5,231 8,040
Basic Manufactured
Gcods 19,500 20,269 25,977
Textile Yarn,
Fabrics, etc. 13,379 13,469 22,458
Machiney and Transport
Equipment 8,405 8,031 17,486
Miscellaneots Manu-
factured Articles 4,632 4,651 8,147
Other Commodities 1,318 1,490 1,964
TOTAL 67,798 76,965 TOTAL 34,426 82,909

115,807
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TABLE B-3
(h)
GAMBIAN TRADING PARTNERS

(dalasi)

IMPORTS (FROM) 1972/ 1973/74 /974775 EXPORTS (T0) 1972/73 1973/74 1974/75
Burma 1,659,400 (2,695,458 4,760,248 ||France 6,690,945 15,309,239 | 7,229,797
China (Taiwan) 7,278,193 | 6,406,216 | 10,148,085 Germany, Fed. Republic 2,274,734 | 4,648,234 | 2,783,546
France 2,341,133 | 3,201,260 | 3,296,537 ||1taly 2,424,434 | 3,725,473 | 9,886,706
Germany, Fed.Republic 1,887,503 [ 2,709,559 4,470,579 tetherlands 735,465 |11,402,720 {16,803,296
Japan 5,899,768 | 2,645,476 | 3,982,327 ||Portugal 1,363,898 | 5,144,606 [11,788,824
Netherlands 1,649,901 | 3,583,072 | 5,228,576 ||Sierra Lecne 150,092 313,331 365,423
Poland 1,003,462 | 3,169,663 | 1,776,001 ||Switzerland 4,145,584 121,419 148,149
Senegal 2,434,635 | 2,939,594 | 3,482,502 ||lunited Kingdom 13,262,980 :28,847,503 |34,849,431
United Kingdom 15,411,324 15,440,924 21,206,242
U. S. A. 1,368,231 | 2,987,476 | 2,093,511

- T°T§Eh§12§" ?4,41:,:_: 65,494,509 35,348,975 TOTAL (incl. others) | 33,690,542 | 67,607,230 | 84,833,973

0z-0T ¥R



TABLE B-4

MALIAN FOREIGN TRADE

(million Mali 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 0Qils 748 1,196
Chemicals 1,186 2,177 3,500 Groundnut Meal 423 701§i 1850
Rubber and Products 595 595 N.A. Cotton 4,794 4,726 7900
Textiles and Clothing 1,729 1,795 2,200 Hides and Skins 67 36 N.A.
Machinery (non-electric) 979 2,901 Coffee N.A. 143 N.A.
Electrical Apparatus 702 1,603§§ 0400 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):

Cottan 6,100

Groundnuts 1,780; Fish 210.

12-0T xsuuy



TABLE B-4

(b)
MALIAN TRADING PARTNERS
(million Mali francs)
IMPORTS 1969 1970 1571 EXPORTS 1969 1970 1971
Belgium/Luxembourg,

Italy, Metherlands 1,129 1,088 1,562 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 (incl. others) |* 8,941 18,240 22,580

1972 (million Mali francs):

4,200; Senegal 3,200.

France 15,200; Ivory Coast

1972 (million Mali francs):

7,400.

France 3,700; Ivory Coast

¢Z-0T X=uuy
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import and export activity and the flows of such activity are
indicated in Table B-5. |

Niger

Principal exports are groundmts, which showed a steady
increase until 1973. Since 1970 uranium has been the major
factor in export growth; it became the major export since

1973 (See Table B-6a). By far the lead;.ng category among Niger's
imports consists of manufactured goods, chiefly for industry.

The drought, greater food imports amd 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).

Senegal
Groundnuts are the main export product, supplemented by the

contimious increase of phosphate production. Groundmits and
phosphate canbined contribute 57 percent of total exports.(1975).

Exports to France decreased m 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 ).
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Mauritania
Table B-5
(a) FOREIGN TRADE
{mulion {rancs CF\)
{MpPoRTS 1970 1971 1972
Fish and Preparations . . 1,060 n.a na.
Cereals and Pnpulbon.l 358 861 837
Rice o9 sit 378
Sugar and Honzy . 897 1,)42 o.a
Green Tea . . . . PLY 248 345
Petroleum Prodocts . . . 1,050 1,089 1,170
Chemicals . . . . 1,002 n.a. n.a.
froa and Steel . . 616 1,103 1.843
Machunery (non»eloctnc) . . 2.508 3.074 3,163
Electneal Equipment . . . . 964 776 1,083
Radway Vehicles . . . 949 s25 562
Road Motor Vehicles 1,324 1,387 1,786
Awrcraft 17 149 460
Ships and Boau 58 117 LY
ToraL (inc! othery) 15.517 15,780 17.980
Exronrrs 1970 197t 1972
[ron Ore . . . 20,924 20,847 18,475
Fish . 1,029 2,137 2,843
of whick: Salted z1d dried’ 8os 69y 744
Fresh and frozen 856 481 383
Natural Gums . . 492 434 700
Copper Concentrates . - 1013 urny °
Toras (incl. others) 24,680 18,129 26,959
[ron ore (milon ousuival: 4,720 1n 1971, 4.884 in 1q v 6,153 10 1975.
TRADTNG PARTNERS -
(b)
(mﬂb-,ﬁ'_lm CFA)-

IuronrTte 1970 1971 1972.7; =+ oy 1 ExvorTe 1970 1971 1973
Sepom/Luxembourg . 566 235 379 Bdginmn.umbourg . 3.464 3.286 3.3%7
Qhina, People’s 3> -+ Congo People’s

Republic 308 278 911 Republic . . . 446 42 338
France 5,544 6,147 7.410 France . 4.857 5.36¢2 5.453
Gcnna.ny.?odull . . . A Germany, Federal : S A

Republic . 459 811 981 Repubhc o guereel 2,886 | 2008 |, 2283,
Italy . - . ar 457 178 | o g4 . . . 3.607 2,882 3.66)

apan. . . . 6 24 156 L . - "634' ., 1021, 2,446

Lneul . o e 976 900 1,160 negu . . 10 |- 66

S N ARt 9o 496 Jw . . 2,346 74,168 |'’ 303y

d ude;dom . 1,369 1,131 1,398 nnad Kungdom ., ¢ 4992 p 8133 |’ 4790

US.A, . 2,180 | 1664 3,013 Zaure . . . . na 14 408
. .o 2 - - ] . " .

) Tonl. (Lnr.l. ou:m) 15,317 15,780 17.980 Toras (incl others) | 34,023 23,129 .| 26,0390

‘._‘.
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TABLE B-6

NIGER FOREIGN TRADE

(million francs)

IMPORTS 1971 1972 1973 EXPORTS 1971 1972 1973*
Cotton Fabrics 2,416 2,570 1,074 Live Cattle 1,703 2,209 1,873
Road Vehicles 2,181 1,896 1,840 9 Live Sheep and Goats 270 302 423
Petroleum Products 1,120 1,467 1,533 Leather and Hides 397 435 N.A.
- Machinery 1,377 1,408 N.A. Raw Cotton 594 194 880
Sugar and Confectionery 448 836 596 Onions 192 181 112
Cereals 125 319 323 Groundnuts, Shelled 3,413 4,597 1,844
Pharmaceuticals N.A. 301 166 Groundnut 0i1 967 1,221 833
Tobacco 228 247 178 Groundnuts, Cake 265 356 262
Electrical Equipment 624 232 352 Uranium 1,737 2,369 5,428
Beverages 141 186 N.A.
Iron, Cast Iron, Steel 427 213 N.A.
Metal Products 788 N.A. N.A.
TOTAL (incl. others) | 14,975 16,576 15,281 TOTAL (incl. others) 16,670 13,712 12,698

* Provisional figures. Revised totals (i: :illion francs CFA) are:

Uranium exports (million francs CFA): 6,322 in 1974; 11,882 in 1975.

Imports 19,098; Exports 13,817

ST~0Txsuuy



NIGER TRADING PARTNERS

(million francs)

IMPORTS

1971

1972

1973*

EXPORTS 197 1972 1973*

China, People's Republic 391 293 344 Dahomey (Benin) 478 145 274
France 6,466 7,721 6,585 France 5,509 5,260 6,775
Germany, Federal Republic 1,154 1,325 1,058 Germany, Federal Republic 0.5 924 710
Italy 454 402 581 Ghana 120 88 152
Ivory Coast 807 1,259 580 Italy 363 710 727
fletherlands 797 739 535 Ivory Coast 264 300 145
Nigeria 348 463 875 Nigeria 2,726 3,772 2,931
Senegal 295 312 100 United Kingdom 199 147 343
iJnited Kingdom 565 423 454

U. S. A. 1,172 810 1,195

Venezuela 341 420 392

9Z-0T *=uuy



TABLE B-7

L)

SENBGAL FOREIGH TRADI

(million francs CFA)

EXPORTS 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 011 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 547 578 171 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
fement 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 precducts 2,537 5,309 6,948 Base Metals 2,869 5,344 3,481
Sea Salt 493 793 810 Machinery 7,984 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.othersJ)43,237 93,973 99,101 TOTALS{inc1. others) 79,766 119,376 124,616
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TABLE B-7

(b)

SENBEGAL TRADING PARTNERS

(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 4.265 3,461 1,854 France 20,556 .51,915 47,857
France 37,140 44,306 51,647 Germany, Federal Republid 293 746 1,238
Germany, Federal Repwlic 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 4,47
Ivory Coast 3,321 3,73 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 5,9815
U. S. A, 5,962 7,542 9,215 E-

TOTAL{incl. others) | 79,766 119,376 124,616 TOTAL (incl. others) 43,257 93,973 99,]0]§




h.
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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 sincs 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 1ivestock (the value of cattle exports was halved
between 1968 and 1971 but almost doubling again by 1974). TImports,

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 fellowing Table B-8, indicates the volume o<
the major trading commodities and the current flows of trade respec-

tively.



Table B-8
Upper Volta
(a)
FOREIGN TRADE

(muuce traaes CFA)

Annex 10--30

InrouTs  _ | 1978 . * EXPORTR . — |- 3073—}- 1978
Food, basversges ud Live snimals . .| 2.186.6] 3061.0] 3.380.9
tobacco . . 6.311.1 Hides and skins . .| 1,310.7 ) 1.632.5| 1.734.7
Petrol and ol . 3,828.4 Meat . . . 154.8 162.4 116.8
Cotton, textiles nd Cotton lbn . . | 3.208.6 ,1,545.6 1.524.5
clothing . 1,923.3 - Cotton seed . s4.8 B
Elsctncal oqmpn_ﬂt—- - 1,096.8— Groundauty (:helhdy-— = 43570 1 .693 o] 1.440.3
) . Karité nuts aad bntul. 1.0 736 3879 637.7
Sesame seed $19.9 sw 1] 5338
At .-+7 Fruitand mmhb A T'- 152.8 3%0.2
P
TRADING PARTNERS
(b)
(million francs CFA) '
e N
InpPORTS 1978 Exronrs 1973 1973
Congo People’s Re ubbc i qe12 Praote-ta 1 . ] 14t94 1.761.1
Fr:n':. P P ls.ol‘ ('i&nl . o 389.0 :4' z
Guerman .Fd!'. Rnp!h 1.349.1 g . ¢ . - UvEL Poars.4
[mcz.n J ,010. 1,829.0 -Imc-n‘ l. . "] a0t ‘4,907 1
Mali . . N . 8ne.s | :os-g L-‘;r- TS ‘7%-; 3., 3 ls; 3
erlands - gr.0 | 0817. L B L :
Nether thpd B Uaied Klagdom . . | 1476 e} oory




‘Annex 10-31

C. National Revenues vs Public Expenditures 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 Exchange Rates. Because of conflicting

and contradictory data sources our estimates are quite rough.

The follcwing table provides the main economic 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.



Country

Togo

Ghana
Nigeria
Liberia
Ivory Coast
Niger
Seﬁegal
Gabon

Upper Volta

Congo

Sierra lLeone

Chad
Benin
Cameroon

Maurl tania

Date of
Figures

757176
74/76
76/77
75/176
75/76
74/77
72/76
67/72
15/18
75/76
76/77
S/177
75/76
76/717
75/76

Road Expenditures as a Percentage of GNP and Total deget

Expenditures for Sahel and Other West African Countries.

GNP
(1976)
(Million)
560
5,860
29,320
640
3,630
590
1,800
1,360
640
670
610
460
390
2,050

420

Gov't Budget

Expenditures (1979)

Road Maintenance

(Million $ )

71
475
3,928
74
791
139
321
<1
72
172
99

86

77

. 343

92

and Investment

(Million $ )

20.7
23.3
1850.0
18.5
90.7
31.0
12.2

7.8

4.5
10.9
64.0

28.0

Highway
Expenditures

$ GNP % Budget

1

3.7 29.2
-4 5.9
6.3 47.1
2.9 25.0
2.5 11.5
5.2 22.3
.7 3.8
-3 8.6
2.0 19.2
l.da. n.a.
1.3 8.2
1.0 5.2
2.8 14.2
3.1 18.7

6.7 30.5
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Guinea
Gambia
Mali
C.A.E.

Eg. Guinea

Guinea
Bissau

74/75
76
73/74
75/76
71/75

75/717

The Sahel Countries

Source. IBRD

750

90
530
390

Joo

70

153
13

106

S.W.A.

Average All Countries
Average Excluding Nigeria

Average Sahel Countries

31.0
11.5
12.1
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ANNEX 11

SCOPE OF WORK FOR DOT 7DVISORY
SERVICES TO THE AID SAHEL
PROGRAM

Under RSS Agreements DOT shall provide advisory services in transportation

matters to the Bureau for Africa as follows:

1.0

2.0

Provide one senior econcmist, GS-13 level to furnish advisory

assistance

to the Office of Sahel and Francophone West Africa

Affairs, AID/W, on matters concerning transportaticn and related

infrastructure in the Sahel, including participation in the

work speci

fied in Sections 2.0 and 3.0 below.

Furnish further personnel services to the Office of Sahel and

Francophone West Africa Affairs to accamplish the following

specific tasks related to the defin::ion and refinement of AID

poiicy on transportation investments in the Sahel.

2.1 Usiig

appropriate sampling techniques, survey the grant

and loan files of a rejresentative sample of AID-sponsored

road projects in the four AID Geographic Bureau Areas.

For each area, obtain data on primary, secondary and

tertiary road projects.
1. Analyze these road projects in temms of the

following factors:

o

o

Year of Construction campletion
Terrain

Precipitation

ADT; present; projectad

Design standards



2.
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o Construction cost; financial; without bridges,
but with culverting; $/km.
0 Maintenarce cost; financial; $/km.
o Shadow prices of unskilled labor
o0 Total beneficiaries in Project Area
o Construction cost/beneficiary
o0 Maintenance cost/beneficiary
o Capital/labor mix
© Econcmic ROR; B/C or IRR
o Employment created in road construction;
agriculture; other
o Increased family incame attributable to con-
struction and maintenance over 15 years
o0 Projected campletion date vs. actual
campletion date
Fram available data analyze, in the same manner, road
transport projects in these geographic areas financed
by other dorors.
Consider projects which were financed as well as those
which were not approved for AID financing. In the
case of th: latter, determine why the project was
not approved.
Attempt to determine the contribution to the welfare
of small farmers made by each classification of road-
primary, 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 amd 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 incame 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 mode, amd for each road classification, i.e.,
primary, secondary, and tertiary, the extent to which it,
cambined with other develomment imputs, pramote development
consistent with the spirit and intent of the AID New Directions
Mandate, as specified in the Foreign Assistance Acts of 1973
and 1975. Determine the extent and under what conditions
transport infrastructure conforms with the Congressional mardate
to reach the rural peor, pramote more equitable incame 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 improvement 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

Annex 12:
Transport Infrastructure Projects.

The temms of reference call for the review of a representative sample of AID and other
donor sponsored transport projects. The objective of this review would be to obtain the
actual as opposed to the planned costs and times of campleting the projects, to develop
data regarding the econamic 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 develomment 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 ard formal reviews after project ccmplé—
tion, and for those that were reviewed, the information is not readily available. It is
recamended that ATD initiate formal post-project appraisal on a sampling of projects

in order that management may develop a perspective on the results of AID operations ,
with a view toward improving its effectiveness as a development agency. In addi;'_ion, 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 FY 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 rural development projects range
fram considerably less than 1% of project cost to 6%. The medain cost is just over 1%,

ard in two-thirds of the cases the cost is less than 3%.

A, COSTS

Table Al2-1 presents an overview of the performance of 25 rvad projects, 6 rail [rojects
and 4 port (sea and air) projects. Of the road projects, 17 were campleted 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 beirg 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 énd 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 piuject execution.

The sample of rail and port projects was not large enough to allow general deduc-
tiong 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% hecause 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%.

. IMPLEMENTATION TIME

0f 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 plamned 1.5 years.On the average the
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
s1ipbage were generally similar to those mentioned for the cost overruns. Unforeseen
problems were frequently encountered during project 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 Tonger 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 emcountering serious technical problems with
the design of berths, and efforts to make the maximum use of local contractors to

save foreign exchange.

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
in motor fuel cost since the 197 -73 "oil crisis", which had not been anticipated
during the project preparation, and which led to jncreased 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 raﬁge 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.

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 forecastinﬁ techniques or,
where this is not possible given the current state-of-the-artof traffic forecast-
ing, allowing 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 traffi¢ 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.

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 encoyntered. 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.

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 sqcio—economic



impact evaluation. These are fully discussed in section C of Chapter V of this

report.



Tablep}2-]1: Suuniry of Transport Project Performance Audits on IBRRD
Projects Initiated Between 1964 and 1972.

Loan Amount Project Execution Project Pxperditures Econamic Rate of Return
(Years) (US$ Millions) ]
Pro Sector (US_sHillion) Estimate Actual Estimate - Actual Estimate Actual

Highways
Botswana II Road 2.0 2.8 2.5 6.2 6.7 T 19 13
Ethiopia IV Higlmays 21.2 3.9 6.3 30.4 41.6 : 10 11
Madagascar Highway Reconstruction 10.0 8.0 8.0 12.8 12.5 1 15
Uganda I Highway 5.0 3.1 4.4 7.2 6.3 10 10
Benin Highway Maintenance
& Engineering 3.5 3.4 4.0 4.1 4.3 30 42
Camercon I Highway 19.0 3.3 5.3 25.1 35.2 14 18
Central African Bmpire I
Highway 4,2 2.8 3.2 5.6 4.8 14 14
Central Afri-~an Bmpire
Higlmay Maintenance 4.3 4.5 4.6 5.4 5.7 28 =20
Congo, P.R. Highway Improvement

1.5 2.8 2.8 2.0 2.2 17 21
Gabon II Highway 6.0 2.3 2.5 8.0 8.2 28 28
Ivory Coast I 5.8 2.5 3.0 7.9 1.7 10 .21
Niger I Highway Maintenance :

6.5 - 4.0 6.7 9.0 9.4 10 30
Nigeria Western Road u.5 3.8 4.5 21.0 19.4 3 - 23

Nigeria Highway Rehabilitation :
10.6 1.5 4.5 17.1 24.2 15 28



Table Al2-] Summary of Transport Project Performance Audits on IBRD
Projects Initiated Between 1964 and 1972.

Loan Amount Project Execution .Project Experditures Bconamic: Rate of Retuxn
(Years) (US$ Millions) . 3
Project by Sector - (Us_$Million) Estimate Actual Estimate - Actual Estimate Actual
Senegal 1 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 Higlway
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 Highlway 6.0 2.3 4.5 8.7 11.7 10 16
Morocco I Higlsay 14.6 3.5 4.3 21.2 23.3 15 . 20
Yugaslavia IV Highway 40.0 3.6 6.3 97.5 106.8 14 12
Brazil II Highmay 100.0 2.8 6.3 255.1 260.1 27 36
Fcuador II National Highway
71.0 4.6 10.6 55.0 69.2 6 10
Trinidad & Tobago Highway
8.6 3.8 7.8 17.1 21.3 15 30
Railway
Cameroan I Railways 5.2 3.5 4.8 20.6 20.6 36 17

Congo, Peoples Republci of
failways 6.3 n.a. 2.8 25.0 334 24 11



————————

TableAl2-1; Summary of Transport Project Performance Audits on IBRD
Projects Initiated Between 1964 and 1972,

Loan Amount Project Execution .Project Experditures Econamic- Rate of Return
{Years) (USS Millions) . L
Project by Sector . (Us sMillion) Estimate Actual Estimate - Actual Estimate Actual
Mali I Rialways 9.1 3.8 8.5 1.1 11.4 15 11
Senegal I Railways 9.0 3.8 7.4 13.9 12.9 25 23
India XI Railways 75.0 n.a. n.a. ) ) 10 10
) 1,738.0 ) 1,743.0

India XI railways 80.0 n.a. n.a. ) ) 13 13
Parts ( Sea & Air)

Cameroon I Douala Port 1.5 1.9 3.9 2.8 3.5 18 25
Gambia Banjul Port 2.1 3.1 6.6 2.4 5.3 ' 18 14
Senegal Dakar International

Airport 3.0 2.5 3.0 4,0 4.8 15 17
Pakistan II Karachi Port 17.0 4.1 21.8 37.5 46.6 9 20

Source: IBRD
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