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SUMMARY AND CONCLUSIONS

The RAMS studies have shown, that rural sector production
in Mauritania is dependent on climatic factors. The agricultural
sector is dependent either on rainfall or on flooding in walo lands.
The quality of grazing lands 'is also dependent on rainfall. Inland
fishing is also depéndent on rainfall in the Fouta Djalon of Guinea
and flooding in the middle valley of the Senegal River., Im a word,

the rural sector is an area of complexity and risks.

It has been discovered thatlgrain production has been falling
at an annual rate of 5.2%Z since 1961 ° and steps must be taken to put
an end to this trend.

At present the agricultural sector produces only 20Z of
domestic demand for grains and major efforts are aeeded to reduce the
country's dependency on foreign grains. The road to development in
the rural sector is a narrow one. The basic idea is “"risk minimization"
in rural production as a means of increacing income.

There are numerous constraints to rural sector production and
they fall into 3 categories: (1) natural constraints (rainfall,
flooding of lands, etc.); (2) technical contraints (types of technology)
(3) humar. and organizational (land tenure, taxati~~, pricing, economic
managemert, etc.).

This report is one of a series of seven RAMS reports on
development strategies in Mauritania and this report must be seen in
this context. Based on conclusions drawn from the RAMS base-line
studies, this report presents production options which will permit a
minimization of risks through better techniques of production. Human
and organizational constraintszsre treated in another report focusing
on uwethods of implementation.

One of the main reasons of poverty in Mauritania is the low
productivity in the rural areas, so no sector of rural production
should be neglected. Three sub-sectors are analyzed in this report.

1

2) Agricultural Institutional Framework Options Paper, RAMS, 1981.

See page 18,
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Investments in rain-fed agrlru]ture should amount to
275 million UM (175 million UM in the South-Fast, 4 million
in the River Valley and 104 million in the wadi areas).

the rate of expaasion of irrigated fields should be 4.000 ba
hetween 1990 and 1995 and 4,500 ha after 1095 The cost of

opening new lrrlnated }Julds will amount to 2,250 million UM/
year (1,100 million UM 1n the cvent of dccrcn31ng development
costs, droppxn; fyom 0.5 million UM/ha to 0.25 willion UM/ha
in the year 20003 and recurring costs at 2,425 million UM/year
in 1980 prices, not includivg inflatiosn. (See table XXTLX

page 72 .)

‘-sufficiency in grains can be attained with Option A , which
1,000 tons, or 977 of demand, according te 1980 consumptien

, and 100% of demand sccording to nutrigional norms (n,).
:ulture yielas 97,000 tons ond irrigated agricalture

an a yield of 5 tons{ba, production under Option A could
tons, of which 307,000 tons would come from 1rrnbated

ad 97,000 from rain-ied agrienlture. Option A, with a level
rising to 5 tons/ha, amounts to 130% of D, demand and (337 of

ion A, could have zome problems in the area of manrower, and
ions could be consgideved: ‘

ntensive mechanization and therefore higher costs;
tabilization and relocation of manpower in the river region;
artial abandonment of dieri lands.

table showing costg and production levels of the various
res the cost of investments and their corresponding productivity
aptions.

investpent and recurving costs-ave high ( if the cost of
creating new irrigated fields Joes not drop) and come to

5,400 million UM/year in the yeac 2000, Irrigated
agriculture repregents 4,700 million UM whoreas rain-fed,
wadi and oasis agriculture vequire costs amounting to only
700 million UM.



Summary Table of Production Costs in the Agricultural Sector
(Millions of UM, 1980 prices)

1985 l 1990  joes | 2000

Option A1

Costs 1,900 2,600 4,200 5,400

Production 1,900 2,900 4,300 6,300
Option Az

Costa 1,400 1,805 2,500 2,908
. .Production 1,800 2,500 3,400 6,300
Option A34

Costs 1,100 1,400 1,700 1,900

Production 1,700 2,000 2,200 2,700

Rounded figures. See details, pages 71 and 72,
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Livestock

Herding made up 16% of GDP in 1979 and contributed 757 of value
added in the rural sector.

The livestock sector will level off and will barely be able to
meet domestic demand in the year 2000. The rainfall factor will always be
one of the major constraints in herding. Unlike the agricultural sector,
where rapid progress is possible, there are no rapid solutions to the
problems of development in the livestock sector.

Improvement is possible in the areas of herd productivity and
in range management. Present resources can thus be maximized. Production,
which is now 2.2 millien UBT, could rise to 3.6 or 4.5 million UBT in the
year 2000. However, all activities in this sector will depand upon how
the government structures the role of herding as a rural sactor activity
between now and the year 2000. '

This is a neglected sector. It produced 757 of value added in
the rural sector but received less than 0.5% of the national budget. The
lack of resources restricts the effectiveness of the livestock service and
prevents there being a balance between animal health and production.

The improved RAMS rainfall model has made it possible to project
growth of herds, assuming that there are no major changes. Three projections
of herd size changes up to the year 2000 have been made, These predictions,
or scenarios, are conditions of:

normal rainfall (N)
poor rainfall ()
good rainfall (G)

Optimal herd sizes in the year 2000, taking rainfall factors
into account as well as carrying capacity of pastures; and assuming that
no major changes take place, are as follows:

0.6 to 1.4 million head of cattle

3.0 to 3.7 " " " sheep

2.7 to 3.4 " " " goats

0.7 to 0,73 " "  camels
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These herds represent'2 to 2.8 million UBT's in the year 2000.
In the livestock sector, which is largely dependent on rainfall, it can be
said that the path of development is a narrow one because a certain number
of anctions must be accomplished.in order to improve animal husbandry. At
present, grazing lands are able to support 3.6 million UBI's (Unite de
Bétail Tropical -- Tropical Amimal-Unit), of which only 2.23 million are
used: Better range management would enable an improvement of this
situgtion, so that production could reach 4.5 million UBT's toward the
year 2000. (See chart LIL,page 92 .) Three options for developing the
livestock sector are presented in this report and each will depend mainly
on the country's financial resources:

Option L

1 increase herd sice

Option Ly, improve herd productivity

Option L . .
P 3 : continuation of present trends

All of these options are concerned-with the system of extensive
production,

, - Under ‘Option L.; there can be an increase in herd productivity,
This is a combina%ion ana maximization of ali of the action in Options L
and L,. In addition, new grazing lands are to be opened, enabling a risé
in the number of UBT available to herds to 4.5 million. Option L, ig based
on an average cost of 200 UM/UBT/year, or ten times the budgetary expendi-
tures on herding in 1980. Full development can begin only 20 years after

investments are made.

The range management is as important to the livestock sector
as the Guelb project to the mining sector. The only difference is that
the range land is a renewable resources,

Option L, involves improving production as well as increasing
the number of UBT available to herds from 2.6 to 3.6 million UBT. This
opticn represents an average cost of 150 UM/UBT/year. The increase would
amouint to 20 to 257 in the year 2000. Option L, is an essential element
in ef“crts to protect th: enviromment through riange management,

Option L, maintains present production levels (see chart LII,
page 94). Costs are about 70 million UM/UBT/year. L3 will probably
lead to a certain drop in production in the long run because of
enviromnmental deterioration.

Furthermore, a comparison betwcen D, demand for weat (following
present trends) an< D, demand (according to nutritional norms) and the
productive potcntial of the livestock sector, assuming no important
changes in the sector, indicates that:
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--depending on rainfall patterns, satisfying D, demand for
meat 18 possible until :

1986, if rainfall.is poor;
199, if raiufzll is good.

D, demand can be met until 1995 under conditions of bad rainfall and
possibly in all other cases.

. Thus, meat congumption in tihe country must be reduced from
23.6 kg/per capita/year to 18 kg/per capita/year in the year 2000, in
other words, adjustment to » lower level,

Figheries .

The fishecries wector has a promising future. However, it will
be necessary 'té invest in traditional inland and marine figheries and, in
order to plan ahead for the day when coastal vaters no. longer have fisgh,
it will be necessary to invest in trgditional as well as scmi-industrial
fisheries in order to have g firm foundation for the ultimate development
of a national fighing flcel. This sector ia compored of river f£ishing,
traditional marine and industrial fighing.

In the inland fisl:awiéa gector, which is completely different
from marine fisheries, the creation of fish ponds will be necessayy in
order to stabilize production, Thece poids simuld covar 5.0CU ha in
the year 2000. '

Traditional ‘and scni-industrial marine fishing are not yet
structured but have a significont development potential. The structuring
in question mus!: take place ou three levels: organization, infrastructure,
and equipment and training. About 100 "terafiers" (Fishing boats) and
200 notorized canoes could be used,

Sunmary of the possible options:

. Option Py developnent of industrial fishing

Option F, s starting of pisciculture, improvement of traditional
- marine and soxi-industrial fishing
Option F3 : continuation of present trends
Option ¥, would cnable catcies to reach 200 to 300,000 toﬂs/year
and produce a value of 3,000 to 5,400 million UM/wear. Noverthelegs, this
is a costly option and will have an impact on the covntry's baldnce of
dayments tgrough an export of. curraney (value added 1s Tow), Furthermore,



http:signific:,.nt
http:compjo.ed

—9—

the option is confronted with the problem of trained manpower. The option
requires investing in port facilities, importing 200 cold storage boats,

100 launches, 20 seine fishing boats and 50 trawlers with freezer facilities,
See tableLVII, page 117, for costs.

Option F, can meet domestic demand while at the same time providing
fish for export. 3otential catches could reach 91,000 tons, of which 14,500
would come from inland fisheries (in the river and in fish ponds). 36,000
tons from traditional marine fisheries, and 40,000 tons from semi-industrial
fisheries. The value of the catches would be an average of 1,600 UM/year.

In the area of river fishing, Option F, provides for the creation
of 5,000 ha of fish ponds in order to stabilize production in the river area
Manpower requirements would be for 7,000 individuals in the year 2000.

The development of semi-industrial marine fishing would involve
the use of 100 to 200 canoes and 50 to 100 "terafiers," but would depend
particularly on better organization and an end to the physical isolation
. of this sector (canoe motorization program and program to train Mauritanian
crews for terqfier-seiners).

, The development of the fisheries sector will involve training a
pool of skilled labor, which has been one of the limiting factors in *
industrial fishing. Option F, will also offer many more job opportunities
than Option F].

Option F, does not exclvde a selective granting of fishing
licenses in order to obtain the foreign currency needed to develop this
sector.

Option F, allows for potential catches of 37,000 tons/year,
valued at 660 million UM/year. Domestic demand can be met but the balance
of payments will not be much affected because this option does not allow
for export of fisk,
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Rural Sector Potential

The best development strategy for the rural sector is one
which combines in an optimal way the productive potentials of agriculture,
herding and fishing while taking into account constraints such as foreign

debt, manpower, organization, etc..

The judicious combinatior of investments in these three sectors
will favor maximization of production and income in the rural sector.
Three broad options combining agriculture, herding and fishing will be
studied. These broad cptions correspond ta the high, medium and low
options.

Optidn Q combines high growth rates of agriculture, herding and
fishing. This is the high growth option, ‘

A L F

Option A = I i

1

DI

‘Option B combines the three sectors assuming medium levels of
production.

Option B

Option C is a continuation of present trends in agriculture,
‘herding and fishing.

Option C = ) A3 L3 F3

Potential Production = Agricultural Potential + Livestock Potential +
Fishing Potential
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Overall cost (investments and recurring costs) and annual
"production under each of the three options would be as follows:

1985 1990 1995 2000

Option A
(high productivity)

Costs 8,600 6,000 7,400 6,400
Production : 12,700 15,500 17,800 21,200
Option B
(medium productivity)
Costs 2,500 2,500 3,100 3,500
Production 11,300 12,800 .| 14,600 15,700
Option C
(Tow productivity)
Costs 1,700 1,500 1,700 2,000
Production 4,100 12,000 12,700 12,800

Millions of UM, 1980 prices, rounded figures.

. Qutput levels under the three options change slowly, and the
differences between the optione are visible only in the long tun.
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Investments and Value Added in 1980 UM Prices

T -

1985 1990 1995 2000
Option A (High)
Investments 7,900 4,500 4,700 2,500
Value Added 10,406 12,200 13,800 15,600
Option B (Medium)
Investments 1,800 1,350 1,400 1,500
Value Added 10,000 11,200 12,500 13,200
Option C (Low)
Investments 1,200 700 600 500
Value Added 9,800 10,500 11,100 11,200

Rounded figures.

It must be noted here that the drop in costs between 1985 and
1990 is partly due to the completion of the Manantali Dam which will
submerge the walo lands, but also because major investments in fisheries
will come to an end in 1935. The value of investments and value added
gives an idea of productivity. Nevertheless, only an analysis of the
Input-Output table can give the precision necessary for decision-making.3)

Impact of the Options

In the long run, there is to be a change in the make-up of
value added in the various sectors. A recovery in the agricultural
gector is to be noted.

Agriculture is the sector which will offer the most
employment.

3) There is = computer program called "R.A.M. II" which is.used to
analyze the input-output table.
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Option 13 (Livestock) will maintain employment: in that sgector
whercas Optilons Lo and L3 will lead to migration.

Fishing 18 a sector that 1s very capital-inteaslve and offers
relatively little employment.

The Cholce Anong Options

Giveu the number of combinations poasible, the choice will
depend on a system of points, The points are dependent on priorities
established by the plan.

Asg an example, the following combination is possible because
it has the highest points:

Ly Ap o
In the filual gnalysis, 1t is essential to overcome the

technical, human and crganizational constralnts in order te improve
production fu the rural ecector.

Finally, there wust be a radlcal psychological change and an
iron will on the part of the government as well as of the people in’

order to mobilize the energles needed to mobllize the rural sector.
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This production strategy 1s in accord with a strategy
designed to make Mauritania less dependent on foreign countries.
The new strategy should seek an optimal combination of fishing,
herding and farming. It is no longer a question of sectoral but
overall efforts.

Bringing about the recovery of the rural sector through an
increase in production and strict management of domestic demand
should permit a reduction of Mauritania's dependence on the outside.

Goal of the Study

The study is intended to:

(1) Survey potential production in the rural sector (agri-
culture, livestock, fisheries) based on varicus types of
technology. Three broad production options are presented,
together with their respective costs, for each sub-sector.
Potential production in the agriculture sector are Al Ap
A3; L1 Ly and L3 for livestock, and F1, F2 and F3 for
fishing. Potential production in the rural sector for a .
glven sector will be the sum of potential production in
agriculture and livestock and fishing:

Option A: high level (the sum of the highest options in
agriculture, livestock and fisheries.

Option B : middle level (improvement of the present
situation).’

Option C: 1low level (continuation of present trends in
the rural sector).

The other combinations vary between the extremes of. Options A
and C (the highest and the lowest). ‘

(2) Present the government with choices of various development
Btrategles, allowing it to come up with optimal combinations
given the constraints in agriculture, livestock and fisheries.

Methodclogy

This study 1s a synthesis of several of the RAMS base-line
studies. The figures, data and conclusions come either from the
RAMS surveys (on consumption, employment, revenue and production)
undertaken in 1979 and 1980, or from data taken from studies done
by the Rural Production Unit (dry-land, irrigated and oasis farming,
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herding, continental and marine fishing), or from RAMS studies on
health and nutrition, demography, geography, etc,

In a word, this is the culmination of the research and data
analysis of the first phase of the Project and not a duplication of
previous research., This study leads up to various options in the
area of rural production for the periods of 1980, 1985 and up to
the year 20Q0. S '

This study covers three broad sectors: agriculture, livestock
and fisheries. The industries connected to these.sectors have been
excluded. The resulting measures which would allow the removal of
existing constraints are treated in another RAMS study. 5)

The approach is divided into two steps:

Step 1: A study of physical, human and technological
constraints as well as the major constraints of the rural
sector already discussed in the RAMS base-line studies.

By proposing different production technologies and resources,
various levels ofppotential production for groups of years
stretching from 1980.to the year 2000 are obtained for each
-sector and sub-sector: irrigated, dry~land: agriculture, etc..

Step 2: Projected demand for food is established for the
year 2000, based on present or nutritional standards, in
order to identify the country's nutritional needs (grains,
meat, fish), b

_ Based on existing rasources, technologies and RAMS estimates,
various combinations of potential production levels, of value added
and of rural sector costs are presented. These options are tools
which will help in making economic choices,

Linitations .

Statistics on Mauritania are still very approximate at best.
The RAMS research is but a first step towards a better statistical
understanding of the country. There are still many gaps and much is
left to be done in order to fi1] in missing data on the economy of
Mauritania. The statistics which have been gathered are tested
against other sources and verified by RAUS,field trips whenever
possible,

Furthermore, predicting the future is a risky business given
the dependence of production on erratic climatic factors. This stud
"has no goal other than presenting production options to be used as
'Sugpested policy guidelines for the government,

5) Sime RAMS Report, 1981.
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Agriculture experienced negative growth (-4%) during the
entire 1959-79 period, except. for a short time between 1964 and
1969. The value added of the rural sector was maintained only with
the help of herding activities. Per capita value added in agricul-
ture has fallen 62 whereas per capita value added in livestock
has remained unchanged. Grain production has €allen by about 5.2%
a year since 1962.8) Withcut a doubt, the drought, import policies,
producers' price policies and other combined factors have worsened
the situation.

The decline in grain production, combined with rural out-
migration and population growth have increased Mauritania's
dependence on imported grain.

Food Production and Consumption Trend and Variation, 1961-1977

Consumption of Cereals Produétion .
Trend Coefficient Staples Cereals
' of Variation Trend Coefficient Trend COe??icient
: of Variation of Varjation

¢ xr.') w gent) (% yr:) (per cent) (% yr.) (per cewt)

ro

1.22 18 ":‘. 'I 21-49 "'5022 22091

Source: International Food Policy Research Institute (IFPRI),
"Food Security Program,” Washington, D.C., 1978 (Computer printoutd.

There are five types of agriculture: irrigated, dry-land,
oasis and recessional (inthe river valley or behind dams).

These types of agriculture are spread out in the South East,
where dry~land farming has a productive potentialoof about 100,000
hectares; the River zeme, where irriguted and recessional agriculture
can be practiced in an area of 80 to 100,000 ha: the araa of
recessional agriculture behind dams (the Hodhs, Brakna, Gorgol,
Tagant, with a potential area of about 30,000 ha; and the oasis zone,
with a potential area of about 6,000 ha. '

Methods of production are rudimentary (no improved seeds, no
ingecticides, etc.)?) In the South-East, the methods of extensive

8) 1bid.
9) See RAMS report on-Dry-Land Agriculture, 1980, p. 55.
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dry-land farming do not make optimal use of resources. However,
agriculture is beginning to be integrated with herding activities.

» The introduction of irrigatlion allowing farmers to reduce
risks stemming from irregular rainfall involves high costs and
various constraints due to the innovation of modern technology.

The main grains are sorghum, millet, corn and rice; the main
legumes grown are niébé (cow peas) and peanuts; the main vegetables
are watermelons, gumbo and sweet potatoes,

Harvests vary from one region to another. They are
approximately: (see appendix for yields)

Millet/sorghum in dieri lands: 240 to 460 kg/hegtare 10)
Sorghum in recessional fields: 430 kg/hectare

Corn in recessional fields: 650 kg/hectare

Millet/sorghum in the South-~East: 285 kg/hectare.11)
Millet/sorghum with animal traction: 316 to 514 kg/hectare

Harvests in irrigated agriculture: 12)

‘Single cropping methods: 5 tons/hectare
Double cropping methods: 9 tons/hectare

Production budgets for the various sub-sectors are
summarized in Table AV, page 31

10) 1pid, p. 65.

i Ibid, p. 66,

12) RAMS report en Irrigated Agriculture, 1981, p. 52;
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The Constraint of Land Tenure Legislation

The land tenure problem is a serious constraint in the
development of agriculture, especially in the area of irrigated
farming. The land tenure law of 1960 recognized traditional land
rights but nationalized all lands without owners (problem of grazing
lands). There have been many problems in the application of this
law and a national commission is in the process of studying ways
of applying it.13) A lack of understanding of traditional rights
(communal ownership of the land), payment for usufruct, control of
the sale of land, etc., has held back certain development projects.
Without resolving the land tenure problem, it will be difficult to
organize new systems of production in Mauritania. The Syrian model
of land tenure legislation (HEMA) could be useful in Mauritania.

It would consist of recognizing as cooperatively owned the lands in
recognized communities. These cooperdtives would be obliged to
maintain these lands !4) in good condition in return for supervision
from the gowernment .

Manpower

The 1977 census gives an idea of the overall distribution
of manpower in Mauritania. !5) The manpower stock (persons aged 15
to 64) was composed of 709,000 individuals in 1977 (339,000 wen and
370,000 women), ‘and of 769,030 individuals (371.,000 men and 398,000
women) in 1980. Manpowar rose from 408,000 persons (321,000 men
and 86,000 women) to 432,009 persons (333,000 men and 100,000 women)
in the same period. Manpower in the rural sector (sedentary and
nomadic) is 345,000 percons, or 77% of the 1977 total.

The farming population has been estimated to be as

follows:
South-East: 36,237 pract1c1ng farmprq or farm workers
River Valley: 16,902 " I n 17)
Recessional areas: 16,552 " " non n
Qases: 20-30,000 " " n "

Yarmers are assisted by an average of 3.4 persons (wives,
children, etc.).

I3) "Land Tenure and Community Development in RIM;" Land Tenure
Center, Univ. of Wisconsin, Jan.. 1981 n_95 and passim. Social
Organization of Aeriemitw- " ,ov, RAMS, 1980,

14) ﬁid, Pe w9 o

15) Employment Twplicatinns of Alternative Development Strategies,
Option Paper, 1Y4l, chapter 1.

16) Dry-Land Aericulture, p. 37. Oasis Agriculture, RAMS, 1981, p.44.

17) Tt appears tuat tue farm population in the River Valley was
underestimated lecause the census was done during a bad year.
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One important factor in productivity is the quality of the
manpower stock. The national literacy rate is 17%. But this drops
to 127 for the rural sector and to 8% among nomads.l

In the area of health, only about 20 to 257 of the
population has access to health care.19) Mogt health care services
are concentrated in urban ureas and particularly in Nouakchott.
There is practically no health care at all for nomads. As a result
of poor health care and education faci lities, the quality of
manpower 1s poor.

Distribution and Farm Prices

A large proportion of agricultural production is consumed
by the producers themselves; the small amount of marketable surplus
is subject to wide annual and seasonal price fluctuations, as noted
by the RAMS surveys.zo) The marketing of cereals depends on "trader-
transporters', producers, or parastatal organizations. The distri-

bution of produce in the rural sector is mainly the responsibility
of three parastatal organizations:

SONIMEX (National Import-Export Company) has a monopoly
on imported rice, tea, sugar and textiles. It has the
sole right to export gum arabic. SONIMEX imports,
fixes the price of and distributes all of the above-
mentioned prcducts.

OMC (Meuritconlan Ceoreals Bureaun) is responsible for
stockpiling groin zad buying lucal production. OMC
purchases vcze only 1,500 tons for the 1977-78 season
and 1,80C tone for the 1973~79 geason.

CAA (Food Aild Commlesion) -1s responsible for distributing
a portlon of donatzd grains (20%); it also establishes
the seiling price of the other: portion of the grain
stocks in order to covaer dictribu tion and transporta=
tion costs. At present the selling price of rice is
lower thon the pricz of imported or locally-produced
rice, as teble AT , page 23

The seclling price take: into account the costs of
importing and the costs of opercting SONIMEX.

18) RAMS teport on M~mncwer Shkill , 1980 Chapter 2.

19) RAMS report cn I'salth erd Fiiritienal Situation in Mauritania, 1981.
20) RAMS rcport on (o*ﬂtjﬂuirj, 19306, mage 115.
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Income

4nnual rural sector%;ncom223) is estimated to be 12,000UM
per caplta per year.

An analysis of rural sector income?4) ghows that revenue
coming from tbe productive sector is equal to only 31% of total sectoral
revenuz, and that services emount to 38% and transfer payments to 31%
of (otal revenue. Thus, 2/3 of rural sector revenue comes from
gources tdat are not directly productive.

‘Furthermore, regional income distribution is assymetrical.
70Z of tho budgetary units own less than 35% of total income. The Gini
co efficicnt is R ¥ 0.46 for rural sedentary persons and 0.41 for
nomads.

Government Development Policy

The 3rd Plan's goal was to estshlish conditions necessary
for the "tako-off" of the rural sector by eliminating major constraints.
On the othar hand, the objective of agriculture is to increase crop ' s
productfon. In order to carry this out, an investment of 4.8 billfon UM
had becn planned.

Production

Imports will continue to rise unless there is an important
structural cheng2 allowing for a reorganization of agricultural
policies (orice, idrport, agrarian reform poli cies, ete.). Such a
change vovid require a rehabilitation period followed by a period of
production. Tha major productive zomes of Mauritania, based on types
of production poisible, are the following: '

River region (dieri,zs) irrigated fields, walo land, until
the construction of the Manantali dam);

South-East (dieri);
Wadi farming

Oasen

23) Purnl Troorasz, p. 15,

24) Rurzl Develepmeont Planning Commission, draft report, Oct.1980, p.40.

25) Picrmd: 1end Located on the upper slope of the river valley; area of
raln-fed c3zicvitere.  Yalo: land cultivated after the Senegal River

recedes from flood stage.,
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In order to improve agricultural production; different
technologies can be used. The technology now used by most people
in the rural sector is traditional technology, which does not require
modern inputs (no treated seeds, no fertilizer, etc.). This traditional
technology can be improved by the quality of the seeds, the use of
fertiligers, animal traction, etc.

Modern technology, which makes use of tractors, fertilizers,
pumps, etc. requires skilled labor, as in the case of the irrigated
fields. '

The three main technologies being considered are the following:

Ty: traditional technology
T2: improved traditional technology

T3: modern technology

The following pages wi'l analyze potential production, its
costs (excluding investment and financial costs), recurring costs and
value added for each type of technology: Ti, T2, and T. in each
major zone of production.

Technologies Used

Increased production depends ,ainly on the technology used.
According to the RAMS base-line studies, a given technology corresponds
to a certain combination of given production factors (labor, inputs,
capital, etc.).

In order to simplify the analysis, this report will focus on
three technologies:

Ty = traditional manual technology. This is what the majority
of Mauritanian peasants now uses: wooden cultivation
tools, no fertilizer, no selected or treated seeds, no
control of water, etc.

T2 = improved traditional technology. This technology involves
using improved inputs (fertilizers, insecticides, etc.),
improved cultivation methods and the use of animal traction.
A description of this improvement appears in Chapter

page

Ty = modern technology. This technology involves using improved
“inputs, motor pumps, tractors for plowing and land clearing,
etc.

These three technologies are related to three levels of using
production techniques, each of which has its own investment and recurring
cost, training and supervision factors.
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Estimated costs are based on the budgets established by RAMS27) and
With.an average total annual cost of 177 million

presented on page 31 .

UM in 1980 prices, it can be said that expenditures on rain-fed

agriculture using traditional technology are negligible.

Traditional Technology (Tp)

Potential production in traditional agriculture is as follows:

Table A-II

Potential Production With T,

1980 1985 1990 1995 2000

South-East region
Population 36,237 40,995 - 46,383 52,478 59,374
Area (ha) 50,000 56,570 64,000 72,415 81,931
Millet/sorghum prod'n (tomns) 15,660 17,707 20,083 22,666 25,665

1
Niébé production ) 2,110 2,376 2,688 3,042 3,441
River Valley
Population 16,002 18,105 20,484 23,176 26,222
Dieri land (ha) 30,000 32,319 34,816 37,507 40,406
Millet/sorghum prod'n (toms) 12,900 13,897 14,971 16,128 © 17,375
Niébé production 5) 1,680 1,810 1,950 2,100 2,260
Oualo land (ha) 48,000 42,000 22,000 - -
Sorghum prod'n (tons)3) 20,640 18,060 9,460 - -
Jadi Farming
Population 16,552 18,727 27,188 23,972 27,122
Area (ha) 12,000 13,500 15,000 18,000 21,000
Millet/sorghum prod'n (t92§) 5,160 5,738 6,375 7,650 8,925
Total (I + II + III + IV) 54,360 55,402 50,839 46,444 51,945

See explanation of Table. A-II on page

27) Agricultural Production: Analysis of Selected Aspects of Rufal Production

in Mauritania.
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Explanation of Table A~TT

1+ Production vises with the growth of the active labor force by 2.5%.
Production includes two dimensions: manual labor (74%Z) and animal
traction (267). A farmer can cultivate 0.74 ha, whereas a plow can
cultivate 2.7 ha. Hand labor produces 300 kg per ha in crops whereas
animal traction produces 350 kg per ha.

2. Average yield is 430 kg per ha for sorghunm.

3. Average yield is 416 kg per ha for millet., After 1990, rhe
" construction of the Manantali Dam will put an end to. oualo farming.

4. Yields are 425 kg per ha for sorghum.

5. Niébé yields are 280 kg per ha,

6. Rate of manpower increase = rate of population growth = 2.,5%.
Table A-IIT Production Costs in Traditional (T}) Agriculture

(Millions of UM, 1980 prices).
Source: Author's calculations

1980 1985 1990 1995 . 2000
South-East P ' .
Aten 56,570 64,000 72,415 81,931
Cost of manual cultivation 30 34 39 44
Cost of animal traction 61 69 78 88
River Region
Dieri land area 32,319 34,816 37,507 40,406
Costs®) 22 23 25 27
Oualo land area 42,000 . 22,000 - -
CostsY) 6} 31 - -
Recessional
Aven 13,500 15,000 18,000 21,000
Costy") » 15 13 154 18
Total anmal costs 185,5 171 157 177

Ty Tradicional agriculture in tlie Souti~Fast has two dimensions: animal traction
(267) and manual labor (74%). The cost per hectare,using animal Lriutxon is
4,152 UM4; for UOIH& manual labor, 728 UM per hectare,

2):Costsy for dieri farming = 673 M

3) Costs for OUdlo farming = 1,453 UM

&) Costs for recessional (annlng = 856 UM
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Table A-IV Production Estimates Using T,
(Millions of UM, 1980 prices)

1980 1985 1990 1995 2000
South~East Region
Millet/sorghuml) 219 248 280 317 359
Ni&ba2) 63 71 80 a1 103
River Region
Dieri land millet/sorghum 181 194 210 226 243
Niébé 50 54 58 _63 68
Oualo land
Millet/sorghum 289 252 132
Wadis
Millet/soxgium 72 80 89 107 125
Value of production 874 899 849 804 898

1) Price of millet/sorghum: 14 UM/kg

2) Price of Ni&b&: 30 UM/kg
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Table A~V Operating Budgets of the Various Kinds of Agriculture in Hnuritan1a7(1979)

Type of agriculture Costs per Hectare Income per HBectare
. . . Daily
HMaterials Maintenance § Other costs Total costs Crop Yield ©Price (IM/kg) Groas & Net ir Days of work income
Deprecistion
Rain-fed R
Oualo 103 100 1,250 1,453 Sorghun 430 14.5 6,235 6,134 85.5 72
h— Kié&b& 45 30 1,3:0
Dieri (Senegal River Valley) 168 100 405 673
—_— Millet 300 13.5 4,0') 3,877 70.4 55
Nigbé
Dieri (South-East) 172 100 455 727
Ia— . Sorghum 325 14 4,5 ) 5,623 72 78
Millet, nizba €0 30 1,8 )
Dieri (animal traction) 172 2,960 1,020 4,152
I Sorrhum, millet 375 14 5,2 3 5,292 551) 9%
FiZ 3 60 30 1,7 0
Ox 0.33/bead 7,280 2,72
Recessional (dams) 133 100 623 856
Sprchim 430 14.5 6, 5 7,179 oy} 83
NiZ%3 (1]
Irrigation _
Rice (1 crop) 19,380 4,500 9,550 23,4300 Rice 4,000 10 40, 30 16,570 129 110
Sorghum 5,600 4,500 8,870 18,870 Sorghu= 3,500 14.5 50," ‘0 31,880 123 2€¢6
Tomatoes 10,580 4,500 23,4902) 38,570 ‘Tomatoes 2,500 20 50,( 0 10,820 753) 145
Oases
Croup 1 11,550 16,775 31,720%) 60,045 Bates 3,200 35 112, .0 203,435 174 1,169
Vegetables 6,000 25 150,30
Date palns 592 2.5 1,480
Group 2 1,760 7,315 19,1066) 28,175
Drtes 3,200 35 112,000 105,305 17 900
1) Implicit or explicit costs in rain-fec agriculture and in recessional Vegetables 800 25 20,000
agriculture behind dams, plus investment and other costs at 6% ia
irrigated and oasis agriculture. Date palms 592 2.5 1,480

2) Anaual capital costs = 175,000 ™™/ba at 62 a year.

3} Assuming that transportation and harvesting eusts ® 152 of the valcie
of the harvest.

4) Work done by family members.

5) Investment cost of 500,000 UM ar 6% included.

6) Iavcatment cost of 300,000 UM at 62 included.

Source: Agricultural] Production: Analvsis of Selected Aspects of
RAMS, 1981,

Mauritanian Agriculture.
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Potentdal Production Usirg Twproved Traditional Cultivation Techniques

Ty technolegy is an improved form of traditional technology.
Because of the very low level of agricultural technology nowiin use
in Mauritania, it is pocsible to improve crop yields by simply improving
inputs and by spreading the practice of inter-cropping and animal
traction.

Potential production for the various regions, arable land
area and population concerned arc presented in Table A=IV,page 33 .
Totalpproduction using iionroved technology in the South-East, dieri
and walo lends and wadi lands amounts to 97,000 tons by the year 2000,
or 317 of total demand, acenrding to the Do nutritional norms.
Employment for 113,000 fr=i.vs and farm workers will be available on
an arable area of 143,000 hectares. Production costs are presented in
table A~VII on page35 . Anneol costs (investment and recurring) for
production using improved teehrole;y come to 342 million UM in the
year 2000, or cb:ut double the crat of traditional technology for
about double the procduction. '

28) See explanaticn in Aonex.
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Explanation of Table A-V1
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1) Active farm population 1s expected to grow at the rate of 2.5%. Manual

cultivatrion 1s 74% of the total, animal traction 26%.

Using manual

techniqras, each agricultural worker cen work 0.7 tc 1.8 ha. whereas &
The years 1980-35 are cousidered a period

plow can cover 2.7 t

of rehebilttation.

o 7 ha.

After 1985, yields will be:

South~Lrnst Hanval Labor

Millet/sorghum

19805 310 kp/ha
1986—95 400 M
1991-97 500 "
1696--200% 600 "

Cow-peas

210 kg/ha

235 "
260
30 "

Animal Traction

Millet/sorghum

Cow-peas

350 kg/ho 255 kg/ha
450 " 300 "
650 " 350 "
11] 400 1"

Fortilizer requirements are 6 kg of TSP (Triple Super Phosphate)

and 12 kg of urea per hectare, assuming 6,000 plants per hectare.

River Replon

2) lels for mille:/sorghun:

1900~85

199C-

L1045~

2000

Fextildzer reauvlred
1886:-85

1985-90

12¢0-95

1095-2000

3) Sorpghum vields:

1920-85 4290 ky/ha
4198550 500 "

After 1990, the Marartali dam will submerge walo lands.

Millet
430 kg/
459 "
500 "

.5%0 7

'ep

6 kg/ha
.9 )
12
5

)
nn

Cow-peas
280 kg/ha
320 "
360 "
450 "

Urea

12 kg/ha

" "

" n

noon
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Table A-VII Production Costs Using T, ~ Improved Traditional Agriculture

(Millions UM, 1980 prices)

1980 1985 1990 1995 2000
South-East
Atrea (ha) 56,570 64,000 72,415 81,931
Costs 1)
Manual labor 29 32 36 40
Portion investment cost 4.5 5 5.4 6
Animal traction 88 123 168 227
Portion investment cost 62 86 118 159
River Valley
Dieri lands ;rea (ha) 32,319 34,816 37,507 40,406
Costs 2) 22 23 25 27
Portion investment cost 3.3 3.4 3.7 4
Walo land area (ha) 42,000 22,000 - -
Costs 3) 61 - 32
Portion investment cost 9 4.8
Recessional agriculture
Area (ha) 13,500 15,000 18,000 21,000
Costs 4) 11.5 13 15.4 18
Required fertilizer (tons) 2,599 2,445 2,302 2,580
Costs (millions of wM) ©) | 57 54 51 57
Total costs per fear 269 277 295 342

Source: Author's éalculations.
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Explanation of Table A-VII

Sroduction costs are based on the budget established
by RAM3, 29 | 3

The costs of production per hectare are as follows:
1) South-~East

Manuzl cultivation 728 UM
Animal traction 4,152 TM

Investment costs amount to 15% of the total cost of manual cultivation
and 70% of the cost of aninmal traction.

Animal traction is expected to be used by 507 of the farmers
in the year 2000.

River Valley

2) dieri lands 673 UM
3) Walo lands 1,453 UM

Investment costs equal 157 of total costs.

Recesslonal esgriculture

4) Recaessional agriculture 856 UM
Infrastructure costs are calculated on page

5) Fertilizer nceds are established according to the norms
proposed in the "improved traditional technology package."
Averzage needs per hectare = 18 kg ( 6 of urea and 12 of
tri-super-phosphate).

6) The price of a ton of fertilizer was 22,000 UM in 1980
prices.

Table A-VIIT Infrastructure Costs in Wadi Agriculture

1980 1985 1990 1995 2000
Area (ha) 12,000 13,500 15,000  18,0¢0 21,000
Anmual infrastructure coctsl) 52 52 104 104

1) The average infrastructure coct in dcoveloping one hectare of recessional
land is 175,000 Uif in 1930 prices.

29) Agricultural Broduztion: Analy.is of Selected Aspects of Mauritanian
"' Sgriculture.
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Tabl: A~ 'IX Value of Production Using T

(Millions UM, 1980)

1980 1985 1990 1995 2000

Sout ~East
Mi11 :t/sorghum 1) 219 248 348 572 865
Cou- eas 2) 63 82 116 162 233
Rive * Valley
Mill .t/sorghum in 181 194 223 262 311

di ri lands
Cow- eas 50 54 67 : 81 97
Walo lands
Mill t/Sorghum 289 253 132
Wadi 72 81 105 139 176
Valu of production 874 912 991 1,216 1,682

1) M llet/sorghum = 14 UM/kg

2) C w-peas = 30 UM/kg
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Potential Production Using Modern Technology (@31

Modern technology is essentially in the domain of
irrigated agriculture and requires large-scale use of modern
inputs and infrastructures.

Potential production using modern technology depend
upon:

1) varied scheduling of infrastructure develoupment 3
2) planned use of inter-cropping, and
3) planned production outputs.

These production potentials are shown in Table A-X, page39 .

Under assumption A1, 210,000 tons of rice can be produced in the
year 2000 at a yield of 3.5 tons/ha and 313,000 tons under the same
assumption at a yield raised to 5 tond of paddy/ha in the year 2000,

Assumption A7 at a yield of 3.5 tons/ha amounts to 68%
of Dy and Assumption Aj at a yield rising from 3.5 to 5 tons/ha
comes to 1027 of D3 demand.

_ Assumption A7 at present production levels yields 114,000
tons, or 37% of Dy demand, whereas assumption Ay with production
rising to 5 tons/ha ylelds 170,000 tons, or 55% of Dy demand.

Assumption A3 yilelds 83,000 tons under present conditions,
or 27% of Dy demand and the same assumption with yields rising to
4.2 tons/ha produces 101,000 tons or 33%. -

It must be noted that by changing yields, production
levels can be increased by 34% under assumption Aj and by 18%
under assumption A9 and by 5% under assumption Aj,

The initial installation and the operating costs of
irrigated rice paddies are shown in Tableg XI and XII .

Average installation costs are 0.5 million UM/ha and
could be cut in half by the year 2000 (3.5% reduction per year)
with the help of improved infrastructures such as roads and ports,
better training leading to greater productivity and improved
managenent.,

Operating and recurrent costs are assumed to be constant
although a slight rise in productivity can be expected because
of better support activities.

The value of production is shown in Table A~VIIT page 43 .






Table A-X T, Technology: Irrigated Agriculture —-103 tons

1980 1985 1990 1995 2000
Option C
Area 4,311 9,311 14,311 20,311 26,311
Rice production, scenario 1 19,553 45,080 63,980 82,880
Rice production, scenario 2 19,553 30,053 63,980 82,880
Rice production, scemario 1 3) 20,529 49,796 74,279 101,129
Rice production, scenario 2 20,529 33,203 74,279 101,%29
Table A-X: Assumptions
There are three broad options:
Option A Rate of installing rice paddies In addition, there are two other scenarios:
1980-1990 2,000 ha/year
1991-2000 4,000 ha/year Scenario 1: double-cropping in half of
1996-2000 4,500 ha/year the rice paddies after 1985.
Option Aj: Scenario 2: double-cropping in half of
1980-1990 1,200 ha/year the rice paddies after 1990.
1991-2000 2,000 ha/year
Option A3:
1980-1990 1,000 ha/year
1991-2000 1,200 ha/year

1) Average yield per hectare is 3.5 tons of paddy.
2) Average yield per hectare rises by 2% to reach 5 tons/hectare in the year 2000.

3) Average yield /ha rises by 1%, reaching 4.3 tons/ha in the year 2000, The paddy~rice
conversion rate = 0.6.

—Of’_
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Table A-XI Operating Costs in Irrigated Agriculture

(Millions of UM/year)

1980 1985 1990 1995 2000
Option A; (ha) 14,311 24,311 44,311 68,811
Scenario 115 336 857 1,562 2,425

(millions)

Scenario 22) 336 571 1,562 2,425
Option A, (ha) 10,311 16,311 26,311 36,311
Scenario 1 242 575 927 1,280
Scenario 2 C242 383 927 1,280
Option Ay (ha) 9,311 14,311 20,311 26,311
Scenario 1 219 ?04 716 927
Scenario 2 219 336 716 927

1) NDouble-cropping in half of the rice paddies after 1990.

2) double-cropping in half of the rice paddies after 1995; operating
costs of one hectare of jrrigated field: 23,500 UM in 1980 prices
(RAMS). '



Table A-X)1L

ﬁgndul Inatallaticn Costs ”Q.liﬁiﬁﬂﬁﬂﬂ.ﬁlﬁﬂwkﬁgﬂjfﬁ

(Milldlens of UM/vear)

1980 1985 1990 1995 2000
“option Ay (ha) 2,000 2,000 4,000 4,500
‘Costs 1) 1,000 1,000 2,000 2,250
(willions of UM)
Costs 2) 842 709 1, 134 1,141
option Ao 1,200 1,200 2,000 2,000
(ha)

Costa ) 600 600 1,000 1,000
(milllons of UM) '
Costa 2) 505 425 597 503
Option Aq  (ha) 1,000 1,000 1,200 1,200
Coste 1) 500 500 GOO 600

e 2) . )
Costs 421 354 358 301

1) Installation costy of one hectare =

2) Installatioo costs pey hectare deop due bto ecenomies of
ansured Lo drop by 3,55, reaching au average

.

other factors; couts

Skl lion U/ha. (19R0)

seale and

per hectare installation cost of 250,060 M/ha in the yvear 2000,


http:Padd..es

Table A-XIIL

Produccion Using T3

(Millions of UM; 1980 prices)

1985

1990 1995 2000
Option Aj
" Value of production D 300 766 1,400 2,100

Value of production 2 332 934 1,878 3,127

Option A,

Value of production 1)) 216 514 828 1’114_
Value of production 2) 233 626 1,115 1,699
Option Aj

Value of production 1 195 450 640 830

Value of production 3) 205 497 742 1,011

1) Price of rice: 10 UM:kg

2} Assuming a rise in yield per ha., of 5 tons/ha in the year (2% annual rise).

3) Assuming a rise in yield per ha. of 4% a year until the year 2000.



The Oases Sector

At presenc; the oases cover an area of some 4,500 hectares
spread out over several regions3®), and, according to the RAMS studies,3})

they are the most profitable type of economic activity in the rural
sector because they integrate several different economic activities:
The oasis sector comprises 2,000 to 6,000 active farmers and farm
workers and 20 to 30,000 persons make a living in this sector.

There are numerous well-known constraints in the oasis sector:

~they are widely scattered and difficult to reach;
~the technology of production is unsophisticated;
~there is a low level of investment; and

-the oasis environment isg deteriorating.

In addition, there are constraints that are not unique to
the oasis sector: lard tenure problems, a lack of credit, etc..

) At present, there are about 1 million date palms and their32
number is increasing slowly. By the year 2000 there will be about
1.1 million date palms producing about 18,000 tons of dates a year.
Production could be slightly higher than this figure ouce young trees
reach their productive age (young trees are about 407 of the. total),33)
Sub-jacent crop yields are modest. See TableA-14 , page45 . The value
of production assuming a continuation of present trends is shown in Table
A-15, and the average production costs per hectare amount to 41,000 UM
in 1980 prices (40% of the oases are of the Type | variety and 60% are
of the Type 2 variety).

The Type ! oases are the most accessible ones and are near
consumption centers; they also produce many vegetables. The Type 2
vi-ses are difficult to reach and have few sub~jacent crops.

The oasis sector has significant potential which can be
classified in two ways: '

higher levels of production through rationalized cultivation
techniques and prevention of environmental deterioration;

creation of new ecosystems by tapping deep water resources.

30) Oasis Agriculture, page 62,

31) Sec Budget. Page 31 .RAMS, 1980
32)0asis Agriculture,
3?) Ibid, page 72.
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Table A-XV

Production Using To Technology

(Millions of UM, 1980 prices)

1980 1985 1990 1995 2000
Production
Dates 1) 581 595 605 616 630
Grains 2! 0. 0.3 0.3 0.3 0.3
Vecetables 3) 22 22 22 22 22
Henna %) 20 20 20 20 20
Value of production: - 623 637 647 658 672
Production costs 185 185 185 185 185

1) Dates: 35 UM/kg.

2) Grains. 10 UM/kg.

3) Vegetables: 25 UM/kg.
4) Henna: 100 UM/ kg,

— e e ———————

5) Average production cogts: 41,000 UM/ha in 1980 (40% in Type 1 oases and 60% in Type 2

oases).
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Table A-XVIII

Oasis Production Under T2

(Millions of UM, 1980 prices)

1980 1985 1990 1995 2000

Production:

. Dates 1) 581 593 783 972 1,162
Grains 2) 1 1 2 3 3
Vegetables 3) 37 37 45 62 62
denna %) 20 25 25 25 25

Value of Production- 639 656 855 .,062 ‘1,252

Production Costs 5) 202 202 202 202 202

1) Dates: 35 UM/kg. 4) Henna: 100 UM/kg.

2) Grains: 10 UM/kg.

3) Vegetables: 25 UM/kg.

5) Production costs: 45,000 UM/ha,
1980 prices.

_.6 17-.



Table A-XIX Qases: Potential Production Under T3

1980 1985 1990 1995 2000
Area
Date palms (ha) 100 500 500 500
Sub-jacent crops (ha) 150 375 250 250
Production
Dates (tons) 1) 500 3,000 4,500
Vegetables (tons) 2) ' 300 1,800 1,250 1,250
Grains (tons) 3) 1200 400 300 300
Forage crops (tons) &) 1,000 4,000 10,000 6,000

_Og_

Source: RAMS caleculations.

1) Dates: 150 palms/ha Yield per tree: 12 kg. after 4 years of growth;
60 kg. after 10 years of growth,

2) Vegetables: 15 tons/ha
3) Grains: 4 tons/ha

4) Forage crops: 80 tons/ha
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Table A-XXT

Oases:

Production Under T3

(Millions of UM, 1980)

1980

1985 1990 1995 2000
Production:
Dates 1) 581 593 800 1,077 1,319
Grains 2) 1 3 6 6 6
Vegetables 3) 37 44 90 93 93
Henna %) 20 25 25 25 25
Value of production 639 665 921 1,443

1,201

1) Dates: 35 WM/kg:
2) Grains: 10 UM/kg.
3) Vegetables: 25 M/kg.

4) Henna: 100 UM/kg.

_Zg-.
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Consumption:

Factors Influeﬂsigg gggng_foq_fgpq_

There are three main fqctors that influence the demand for
food in Mauritania: population, food habits and urbanization. The
growth rate of the population is, however, the most important factor.

Accordine to the data of the 1977 census and the RAMS
demographic studies. 34 the population in the year 2000 will be
distributed as follows:

Population 103 inhabitants

1980 1985 1990 1995 2000
Rural population 1,240 1,340 1,449 1,563 1,683
Modern-urban population 203 296 403 533 688

According to the RAMS studies on: consumption patterns, 35
and assuming an annual 2.5% growth rate of the population and constant
congumption patterns (which will be called D; demand), demand for
grains will be:

D1 Demand for Grains (103 tons)

1980 1985 1990 1995 2000

Rural sector 147 162 179 197 223
36 '

Modern sector 27 40 54 72 93

TOTAL 174 202 233 269 316

34) Demographic Projections, p. 124,
35) Rural Consumption, p., 115,

36) 135 kg./per capita annually,
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Nevertheless, according to the health~nutrition studies
carried out by RAMS, grain demand in the year 2000 (D,) will be
340,000 tons 37, This demand for grains is based on fiutritional
norms which combine a daily intake of meat, fish, vegetables, milk
and grains . ., . for sedenatary rural people, for nomads and for
city dwellers, This calculation of energey values takes into
consideration the case of women and children,

The sum of desirable intake levels is the basis of estimating
total food demand from &« nutritional point of view,

D, Demand .for.Grains (10° tons)

1980 1985 1990 1995 2000
Rural sector 187 202 218 235 253
Modern sector 25 37 50 67 87
Total _ 212 239 268 302 340

_ However, the energy value of these intake levels can be
reduced by 107, which will be just enough to meet nutritional needs: 38

1980 1985 1990 1995 2000
To tal : 191 215 241 272 306
4) Health Nueritlon Part IT » RAMS, 1981,

5) Ibid., page 38 .



Table:

A, XXI1: Breakdown of the Demand for Graiusl) (103 tcns) D1
1980 .1985 1990 1995 2000
Total demand 174 202 233 269 316
which is composed of the demand for:
millet/sorghuml) 87 101 116 134 158
rice 75 87 100 116 136
wheat 10 12 14 16 19
Others 2 2 3 3 3
1).. Demand for grains is made up as follws: 50%Z is for millet/sorghum
. 437 is for rice
6Z is for wheat
1%Z is for other grainms.

According to Rural Consumption.

..gg—.
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Explanation of Figure A,l

According to Figure A,1, there are two levels of demand
for grains: the demand for grains, based on present-day consumption
patterns (Dl),vand the demand for grains based on nutritional norms (DZ)'

In 1980, D, is higher than D,, but is less than D, by
the year 2000. This ig because of the féct that the nutritional
norms take into account an intake of meat, fish, grains and vegetables.
This type of intake assumes reduced consumption of meat amd an increased
consumption of fish and grains. Grain production under Optios Al’ A2,
and A3 is slow but grows exponentially over time,

Option Al produces an exportable surplus
Option A, meets 847 of D. and 87% of Dzo

Option A3 meets 48% of Dl and 50% of D2°

Each agricultural option includes production from:
rain-fed agriculture (South East);
cases;

recessional agriculture along the river and wadis;
irrigated agriculture,

The Different Options

In the rural sector and particularly in grain production, po-
tential production using T., T, and T, can be calaulated in irrigated,
rain-fed, wadi and oasis agricllture.”Potential production in all
oi these sub=-sectors put together makes up potential rural sector
production, ’

Three broad option are being analyzed:

Option A1 : This option enables Mauritania to become -
self-sufficient in food by the year 2000.

Option A2 ¢ This is the option which uses precent resources
combined with impreoved traditional technology.

This is the continuation of present trends,
including the present rate of development

of new irrigated lands and the continued use of
traditional techmnology.

£
Option A3



Option &, comprises 2 large componentd: irrigated and
iwproved traditiomal zgricultura:

1) Irrigated agriculture will requirve the following rate
of cresting new irrigated fieldass

2,000 ha./yzer between 1980 and 19%0
q,OOO ha,/yedr between 1990 and 1995
4,500 ha./year betwean 1996 and +l.3 year 2000

By the year 2000, grain produut1on W111 ylcld 210,000 tons
of rice (assuming that double cropping ie pfnﬂ;LC&d in half of the
irrigated fields and that average producticon-is 3.5 tons/ha.),

It can be estimured that a production level of 3,5 tons
of paddy/ba, could risze to 5 tons/shn, through better organization and
improved productivity. Production would ba 313,000 tons of rice in the
year 2000 (ogsuming double cvoppiung in half of the rice paddies and su
average vield rising £rom 3.5 tons/ha. to 5 toms/ha.).

2) TImproved traditioual cultivation, which depends upon
population growth, a greaver use of animal traction, double-cropping
agd medern inputs, will yield 97,000 toas of grains,

3) Thua, Optxnv A, will vield 307,000 tons of grains (210,000
tons from irvigated agriculrire and 97,000 tans from imrpoved
traditicosl cultivatiou} azsuming s eonstant yield of 3,5 tons/ha.
in irrigated agricultuve.

Production under Option & would be 410,000 tons of grains
313,000 from irrigaked sgricoltvre and 97,000 tons from improved
*raditional agriculture) asgusing that yields in frrigeted agriculture
rigde to 5 tons/ha,

Oprion A, would gatisgy 972 of p*vuun* (,) demond und 1007
wi B, (uutitional) dewand if produstion were 3.5 fnu%/hn. and 13172
of D1 and 1347 of ﬂ? if production were 5 toma‘he.

43 The averrge cost of Uption 4, would be abput 5,400 million
UM/yesr  in the yeu 200 wf which 4,70060 million M/year would be
for irrigated apricuiture aud 700 willion UM/year for the rest,


http:Produuti:b.Yn

-59-

Furthermore more, it can be expected that improved roads and
port facilities will be available by the year 2000 and thus reduce
the installation costs in irrigated agriculture, Better managenent and
economies of scale can also reduce costs,

In such a situation, the costs of Option would be about
4,200 million UM, of which 1,100 million UM/year would be for installattion
costs, 2,400 million UM/year for recurring costs and 700 million UM/year
for the other types of agriculture (see Table XXVIIT page 72 .

There are,however, certain important conditions to be
considered. Under Option A, there are certain manpower constraints in
addition to the constraints of investments, recurring costs, land
tenure nad management:

There are 3 conditions to be considered:

1) thdt each farmer or farm worker can cultivate 0,25 ha,
2) that each farmer or farm worker can cultivate 0.5 ha,

3) that each farmer or farm worker can cultivate 1.5 ha.

The following table shows the present manpower stock in the
River region 3g) and the growth of this stock until the year 2000,
Under Option A,, each farmer or farm worker would have to cultivate
2.62 ha., under Optjon A,, each would have to cultivate 1,33 ha. and
under Option A3, each would have to cultivate 1 ha,

38) The growth of active farming population is assumed to be 2,57 [year
(the same as overall population growth), The estimation of the
manpower stock is drawn from the ,977 census, which was carried out
in a bad year in the River region, It is likely that the actual
number of agricultural workers in the region was somewhat under-
estimated,
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Tablé A JXXIYI: Irriggted Azriculture and Active Earmu1a and Farm Workers

(River Region)

1920 1985 1990 1995 0e0

Number of sctive farmers and ' o

farm workers 16,002 13,105 20,484 22,176 26,221
Number of ha, = = Option A1 &,311 .i;,Bll 26,311 44,311 68,811
Number of ha./agric. worker 2,61
Option A, (hu.) 10,311 16.,311 26,311 36,311
Rumber of ha,/agric. worker 138
Option-A3 (ha.) L 9e31L: T X4, 311 20,211 26,311 -

, A

Number of ha,/agric, worker

Therefore, if self-sufficiency if food is to be attained by

the year 2000, a faxmexr o farm worker would have to bhe able te cultivate
2,62 hectares, or 10 times wore than what o cultivated ant preseul.

(Farmers and farm workers now culiivare 0,25 ha, of irvigated ifields on
the aversge.) See Table xyvIVL page (0.

On the other hand, i each farmner and farm worker wene to

continue cultivatiog ooly 0.2% ha, as is
Wave to be 275,244 farmere and £arm workers in sotion to meel plganied
in the voar 2000,

production levels undexr Optimn'A]

£ 1.5 hn, were given to each actire farmer and farm work

now the

SaHS,

there would

cer,

there uould uLil’ be A nead for 45.874 agricultural workere, Uunder Cption
there will be a slight maupowar prelilem s ). Fuztheraore,
pépuiat;on is distributed bepwesn irrigated and Jxrrn lnndu. ¥ the

Ty

irvigated ficlds absowdh «il of the active

39) RAMS report op Munpewer, 1981,

foarming
little chance that the disri  lands in the River xegilon will be

popu7atxon there ie

agricultural

cultivate
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The marnpower constraint can be overcome ifs

a) mechanization is intrcduced in the form of tractors and
power~driven cultivatcrs or if animel traction is used
to increase the amount of cultivable land per farmer/farm
workers;

b) there is a velocation of populatiom in the arcas of irri-
gated agriculture;

: Under Option A, there will havc tec be an increasad rate of
creating irrigated llelds-

1,200 haofyear between 1980 and 1990;
2;200 ha,/year betveen 1991 and the year 2oo0,
1) Irrlgatod grain productlon will amount to 114,000 tons of

grain if there is & y‘eld of 3.5 tons/ha, and 170,000 tons if there
is a yield of 5 tons/ba. in the ycar 2000.

- Explanation of che tnblg: XXLV

There ara three counditcions:

Condition 1) = Each active faruer/farm worker cultivates 0.25
ha. of irrigated ficlds, .

.. 25 .
‘Condition “/ : Dach active farmer/farm worker cuttivates
0.5 ha.
Conditioné) ¢ Fach active farmer/[arm worker cultlvatea 1.5
- ha,

1
_Demand for manpower correcgonds o each option:

Al : 2,000 to 4,500 ha,/year to the year 200

_Az t 1,200 to 2,000 h./y=ax to the year 2000

A3 ¢ 1,000 to 1,200 ha./yesr to the year 2000 and for conditions
> 1,2 and 3.
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2) Improved traditional agriculture will yield 97,000
tons of grain. '

3) Option A, will yield 210,000 tons of grain/year in the
year 2 (114,000 tons from irrigated agriculture and 97,000
tons from improved traditional agriculture) assuming a
yield of 3.5 tons/ha. in irrigated agriculture.

Option A, will cover 67% of D1 demand and 68% of D2 demand
assuming a yield o% 3.5 tons/ha,/year and 84% of D1 and 877 Of D2
assuming per hectare yields of 5 tons a year.

4) The average cost (investment and recurring costs) of
- Option A, is about 2,900 million UM in 1980 prices of which
2,280 miflion UM/year are for irrigated agriculture and
620 million UM/year for the rest. '

If installment costs of irrigated fields were to drop by one
half, average costs of Option A, would be 2,400 million UM/year of which
1,8000 million UM/year would be“for irrigated agriculture and 620 million UM/yea:
M/year for the rest.

5) According to Table XXIV, page 62 , it seems that the
manpower problems are less serious under Option Az.

Under Option A,, irrigated agriculture will continue to
grow but the rate of expansion will rise:

1,000 ha,./year between 1980 and 1990
1,200 ha./year between 1991 and the year 2000.

1) Irrigated agriculture will yiéld about 83,000 tons of

. of grain assuming a yield of .3.5 tons/ha.- and 100,000 tons
assuming a slight rise in productivity,

., Traditional agriculture will produce 52,000 tons, which is
very similar to the present situation if one takes population growth
into account,

. R ¢
2) Option A, will produce 135,090 tons of grain or 43%

of D, or D, demand assuming yields of 3.5 tons/ha. and
152,40
’

0 tofis of grain or 487 of D1 and 492 of D2 demand.
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3) The average anmnual cost. of A, is 1,700 million UM (of
which 1,500 million UM are fgr irrigated agriculture
and 200 million for the rest) assuming constant installation
- costs and 1,400 million UM/year (of which 1,200 million UM/
year are for irrigated agriculture and 200 million for the
rest), assuming decreasing installation costs. '

In addition tomanpower constraints, there are also infrastruc-
ture constraints (roads, transpertation, warehouses, etc.) and organi—-

7atlonal constraints (land teoure, pricing policy, credit policy,
‘training policy, marketing facilities, etc.) '

It is a fact that if there is a surplus crop in productive
regions, this surplus will have to be sent to regions where grain is in
short supply. Givén the size of the country, the infrastructure
constraint -is a very serious one.

~ In addition, there are social tensions in the grain~producing
regions which stem from the problems of land tenure. In order to en~
courage production, it will be necessary to solve a certain number of
problems .in-a way that is satisfactory to the farmers: these problems

center around producers prices, credit to buy modern inputs, insurance
against bad years, means of collecting surplus production, etc.

Overcoming these constraints is a gigantic task.QO)

Unless solutions can be found to this technical, human and
organizational constraints, it will be very difficult to reach the
production goals of Options Ay, A, and A3.

The grain strategy must be based on the principle of risk
minimization. As opposed to the bias of past policies, which focused
all efforts on irrigated agriculture (with mixed results), it will be
necessary to invest in various sectors gimultaneously (irrigated, dry-
land, oasis and wadl agriculture).

In the area of agricultural production, the grain stratepy
should give particular attention to ascertain numbor of points:

40) See Agricultural Institutional Framework Option Papet.
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~ a deliberate policy to rehabilitate rain-fed agriculture
until ‘the rate of development of irrigated agriculture
has reached a satisfactory level, This policy 1s justified
by its per hectare costs, which are much lower than those
of irrigated fields, See Table XXVLII,

= quick increase in production because of the simplicity of
the techniques used and the ease with which the peasants
could learn them.,

= the large size of the manpower involved in thiz sector
(100,000 active agricultural workers,)

A rehdbilitation policy in rainfed agriculture should be
based on principles of self-help (the government should make available
to fArmers inputs such as seeds, fertilizer, credit, insurance, etc.)
and on a policy of judicious invectment combined with realistic pricing
and import policies, The means. or implementing these measures are
troated in another RAMS report 41,

Raising grain production is tied to:

1) rehabilitating the land and increasing yields through
gradual technological changes (fertilizer, animal
traction, inter-cropping, etc,) of traditional cultiva~
tion techniques at modest cost (medium term).

2) creating irrigated fields at a realistic price and rate
(medium and long term),

3) rehabilitating the oasis sector.

In the medium and short terms, a certain number of steps
mast be taken in order fo re-orient agriculture to increase productivity:

1) Research in systems of production: improved cultivation
techniques, modera inputs, alternative equipment, farm
mnagement e v @

-

41) 1Ib.d{,
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2) Supervision in order to raise productivity: diffusion of
inter-cropping (cow-peas, legumes, etc, in order to
increase the productivity of the s0il), animal traction,
diffusion or research findings . o .

3) Actions favoring production: it would be wise to concentrate
shoxt~term efforts on low-cost methods of increasing the
productivity of dry-land agriculture.

4) Efforts to create a realistic price policy that would
encourage farmer-herders to moernize and to increase
investments leading to greater productivity and lacger
surplus. At present the prices received by producers are
too low and thus discourage the expansion of grain

" farming, animal traction and the use of modern inputs in
general, Prices paid to producers should take into account
the price of locally-produced’ grains as well as the price
of imported grains,

5) Research efforts and the implementation of labor-intensive
projects ‘such as re-forestation, canal construction, dike
repairs, , .

6) Efforts 2o solve the problem of land tenure which will
prevent the growth of the irriga;ed agricultural sector,

Annual :Produetion and Costs of Different Options in Agricul ture:

. Potential production under different options is summarized
in Table ¥XVIII, page 72, '

(1) Under Options A, A, and A,, production inereases by expand-
ing the areas undef cultiVvation and by increasing product—

- Extending irrigated agriucltug'is costly but one can count
on better productivity and management and therefore

8 50% ‘drop of installation costs from 0.5million UM/ka.
0,25 million/ha, in the year 2000,
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= Crop yields in irrigated agriculture could rise from
3.5 tons/ha,/year to 5 tons/ha,/year without too many
problems if there is adequate support and training.

—~ Crop yields in traditional agriculture could double,
rising from 3000 kg/ha. to 500 or 600 kg/ha. in the
year 2000 through the use of modern imputs, training, inter—
inter=-cropping and animal traction.

(2) Table XXVI, page 70 shows that production under Option
varies between 313,000 tons and 410,000 tons depending
ofi whether crop yields are 3.5 tons/ha. or 5 tens/ha.
Costs vary from 5,400 million UM/year to 4,200 million
UM/year depending on whether the cost of installing
irrigated fields is constant or decreasing.

In Option there is going to be a slight manpower problem 42)
in the River region afid dieri crops will probably be sacrificed in
favor of irrigated agriculture.

3
This problem can be solved - either by mechanizing several
aspects of cultivation,

- using animal traction on a larger
scale.

- relocating population in the
River region.

The value of production is low and this is due to the low
price paid to grain farmers. This is a comsequence of price controls.
In order to make agriculturc more attractive and to increase the
desired surplus production, grain pricing policies must be revised.

(3) Under Option A, production varies between 211,000 tons and
267,000, PPP tons according to yield levels. Costs vary
between 2,900 million UM/year and 1,800 million UM/year
depending on the cost of installing irrigated fields.

42) See Employment Implications of -Alternative Development Strategies
Option Paper.
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Improved traditional cultivation could increase the productivity
of traditional agriculture by 86X im 15 years and at low cost (18 kge
of fertilizer per hectare). Jmproved tradftional cultivatiom cogld mget
30% of D, or D, demand in the year 2000 for a negligisble diracg
investmeht of %75 million UM/year.

It must be noted that in Options and A, that there will
have to be a natural change in food habits. Favori rice consumption.
ecause of irrigated cultivation, rice production will surpass millet
and sorghum production, -

(4) Under Option A, production varies betwgen 135,000 tome
and 152,000 togs depending on per hectare yields, In the
case of Option A,, yields will grow slowly, Costs
(investment and tgcurring) will vary between 1,700 million
UM/year and 1,400 million UM/year depending on installation
codats,
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Table 4.XXV : Costs and Value of Production Under Different Options (106 UM, 1980)

1980 1985 1990 1995 2000
Option A1
Costs?) 1,900 2,600 4,200 5,300
Costs? 1,700 2,300 3,400 4,200
Production>) 1,845 2,700 3,800 5,200
Production’ 1,875 2,900 4,300 6,300
Option A2
Costs® 1,370 1,80 2,500 2,900
Costs? 1,270 1,600 2,100 2,400
Productiona) 1,750 2,400 3,100 4,100
Productiona) 1,780 2,500 3,400 4,600
Option A3
Costs 1 1,100 1,400 1,700 1,900
Costsz) 1,000 1,200 1,400 1,600
Productionzg 1,700 1,300 2,100 2,400
Production 1,700 2,000 2,200 2,700

—69-
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Table A,XXVI : Potential Production Under Different Options  (toms)

1980 " 1985 . 1990 - 1995 2000
Ogtion'A1 . -
Rate Al) of irrigated agr. prod. 30,000 76,000 140,000 210,000
Rate A? of irrigated agri. prod, 33,000 93,000 188,000 313,000
Improved traditiomal cultivation 53,000 58,000 69,000 27,000
Total,Option AI;: - 83,000 134,000 209,000 307,000
A ‘ 86,000 151,000 257,000 410,000
Option Az :
Rate B~ of irrigated agri. prod, 22,000 51,000 83,000 114,000
Rate Bz) of irrigated agri. prod. ) 24,000 63,000 111,000 170,000
Improved traditional cultivation - 53,000 58,000 69,000 97,000
Total, Option'A%z; S “ee 75,000 109,000 - 152,000 211,000
A, ' 77,000 121,000 180,000 267,000
Option A3 ’ I '
Present rate, irrig, agri. prod, 9,000 19,000 45,000 64,000 83,000
Present rate, irrig. agri. prod. ) 20,000 50,000 74,000 101,000
Traditional cultivation prod. 54,000 55,000 50,000 46,000 52,000
Total Option A3§;. 63,000 74,000 95,000 110,000 135,000
A, 75,000 100,000 120,000 153,000

. 1)  Production with a constant yield of 3.5 tons/ha,

2) Production with yields rising to 5 tons/ha. in the year 2000,

"3) Froduction with yields rising to 4,5 tons/ha. in the year 2000 * Rounded figures; author’s
calculations,

—0[—
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Table XXVII: Value of Production Under the Various Options

(106 UM, 1980 prices)

1980 1985 1990 1995 2000
Options A
Irrigated agriculture, Alz; prod, 300 760 1,400 2,100
Irrigated agriculture, A2 prod. 330 930 1,880 3,130
Wadi and rainfed agricultural production 880 990 1,220 1,700
Oasis production 664 970 1,200 1,450
Total production, Option A ") 1,845 2,720 3,820 5,250
Total production, Option Alz) 1,875 2,890 4,300 6,280
Options A2
Irrigated agriculture, AZ;; prod. 215 515 830 1,115
Irrigated agriculture, A, prod. 240 626 1,110 1,700
Wadi and rainfed agricultural production 880 990 1,220 1,700
Oasis production 656 855 1,062 1,252
Total production, Option AZ;; 1,751 2,360 3,112 4,067 -
Total production, Option A, 1,776 2,471 3,392 4,652
Option A,
Irrigated agriculture, ABI;) yrod. 90 195 450 640 830
Irrigated agriculture, A3 . prod. 205 500 740 1,100
Wadi and rainfed agricultural production 876 899 849 804 898
Oasis production 639 637 647 658 672
Total production, Option A,l' 1,603 1,731 1,346 2,102 2,400

* rounded figures, author's calculations
1) yields 3,5 t/ha

2) yields 5 5 t/ha in the year 2000
3) yields 4,5 t/ha in the year 2000

—'[L—
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Table A, XXVITI:. Annual Cost of the Different Options

.2000

1985 - 1990 1995

Optian A
Production costs, irrigated ag. 340 860 1,600 2,400
Tnstallation costst 1,000 1,000 2,000 2,250
Installation costsz) 840 700 1,200 1,100
Development costs, rainfed agr. 80 100 125 170
Development costs, wadi agricul, + 52 52. 104 104
wadi agriculture 190 180 170 173
T3 development costs, oasis ag.B) 25 50 - -
Tq production costs, oasis agri. -~ 40 40 40
T2 production costs, oasis ag.4) 200 200 200 200
Total 4,V 1,897 2,572 4,239 5,337

A, 1,737 2,272 3,439 4,187
Option A2
Production costs, irrigated agri, 240 570 930 1,300
Installation costs’ 600 600 1,000 1,000
Installation costsz) 500 420 600 500
Development costs, rainfed agri., 80 100 125 170
Development costs, wadi agric, 52 52 104 104

" Production costs, rainfed + . '

wadi agriculture 190 180 170 173
T2 development costs, oasis agri. 10 90 - -
T2 production costs, oasis ag.4) 00 200 200 200
Total A,") 1,372 1,792 2,529 2,947

A% 1,272 1,612 2,129 - 2,447

1) 1Installation costs of 1 ha, irrigated fields : 0.5 million UM,
2). Decreas1ng installation costs of 1 ha. 1rr1nated fields: 0,25 million UM

in the year 2000.

3) T, production costs of 1 ha. oasis : 82,000 UM.
4) T, production costs of 1 ha. oasis : 45,000 UM,

* Figures rounded
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Table XXVIT (continuation)

‘Annual Cost of Different Options

(10® M, 1980)

1985 ... 1990 1995 2000
Option Ag
Production costs, irrigated agri. 200 : 500 . 720 930
Installation costsl) 500 500 600 600
Installation costs D 400 : 350 360 300
Production costs, rain-fed '
wadi. agricul ture ' 185 170 160 180
T1 production costs, oasis agri, 185 185 185 185
Total A? o 1,090 1,355 1,665 1,895
A2) '
3 990 . 1,205 1,425 1,595
1) Installation cost of the irrigated fields: 0,5 million UM
2) Decreasing installation costs of 1 ha irrigated field : 0,25 nillion Um

in the year 2000,

5) T, production costs of 1 ha, Oasis agriculture = 41,000 UM



Livestock .

The Past Situation

The livestock sector provides, on the average, 15 to 20% of
GDP at factor costs in Mauritania and 70 to 75% of rural sector GDP, 43)
Herding is in fact the principal source of value added in the rural
sector,

The System of Production and Constraints.

Herding in Mauritania is part of a Sahelian system of
production that permits efficient use of the scarce vegetation in the
country. It is a system of extensive nomadic herding and is :therefore
directly adapted to climatic irregularities,

There are basically three components in the means of pro-
duction: water, pastures and manpower. Grazing lands are estimated to
be 55 million hectares, Lut more than hald the cattle, and a quarter
of the sheep and goats are outside of Mauritania for part of the yeay
because there are not enough pastures. It must be noted that there is
an unequal exchange in terms of pasture quality across the borders.

In the manpower arca, there is a tremendous transformation
going on in the livestock sactor as there is an increasing temdency
to use hired herders, who are therefore less concerned with the
animals., These herders may care for 150 to 200 head of cattle during
the rainy season and 75 to 125 head during the dry season. 44) There
are numerous constraints but they fall into 2 categories.:

-~ constraints concerning factors of production: water and
pastures, which depend on rainfall,

- human and organizational constraints.

Herding is a way of life, Its economic function is in
savings, consumption and income (principal source for mnomads, gupple~
mentary for sedentary people), therefore any changes will be modest,
slow and careful,

43) "Apgregats des comptes nationauxﬁ .Statistic Department, Sept. 1980, p.8

44) See RAMS Sociological and Livestock: Sector Studies, 1980




, On the organization side, the weakness of the Livestock
Department is striking. There are both material and personnel
difficulties, Herding, which makes up 70 to 75Z of rural GDP, receives
only 0,507 of the govermment's budget, Furthermore, there are at
present 4 veterinarians but ro production specialists in the Livestock
Department 45) There is no range management specialist in the Envi-
romental Protection Servie. Animal mortality is perhaps as much due
to_the drought as it is to the lack of pastures,

There is ro supervision of animal production, setting of
attractive prices or development of a marketing system and all of these
factors complicate the problems of the livestock sub-sector,

The Animal ‘Health Situation;

So far, the Livestock Department has concentrated on
preventive health care for cattle, Because it lacks greater recources,
the Livestock Service is imvolved mainly in vaccination campaigns.

6
‘Vaccinations4 ): 1876 <79

1976 1977 © 1978 1979

Rinderpest 636,207 570,875 . 608,031

Bouvine pleuro- )

pneumonia .267,255 335,035 Data 239,971
_.Botulism 294,665 . 210,685 | 75,791

Blackleg -.157,427 125,580 .Not ' .31,790
. .Anthrax ' 7,595 o 13,243 15,457
Hemorrhagic 103,903 166,439 Available -
Septicemia o o .

Small ruminant o

plague - ' - 24,338 - ..10,638.

Source: Animal Health Division Livestock Department.

45) See RAMS ‘Study on. the Livestockf>Sector,-especially Chapter on
Government Organization,

46) 1Ibid. p. 39,
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Vaccination campaigns have reduced the mortality of
Mauritanian cattle, but thig has upset the equilibrium between pasture
resources and the number of animals. Each year about 1 million
doses of vaccine are used.

Lncome -~ Consumption

According to RAMS calculations of production projects,
average daily per capita income in herding varies between 276 and 287
‘UM 47) .With the cxception of the oasis sub-sector, heyding is an
activity with one of the highest income levels in the rural sector.
The rate of return on investments varies between 8 and 15% according
to the type of herding practiced. 48).

It iz worth notiug that herders consuwe little meat but
have a great deal of milk. Auto~consumption amounts to 51% of total
consumption, 49),

Government Po]icies

The govermment 's goals in the lxvestock sector were the
following, according to the 3rd Plang ‘

- improvement of traditional prodvctxon through preventive
medical measures and supervision by the Livestock Service;

- pastoral wells,
Durlﬂp the 2rd Plan period, 1,258 million UM were to have
been invested in herding (in 11 projects), 50) ’'but ouly 426 million

UM were actually spent. This ie an achievement rate of about 347,

The Present Situalion

In the 4th Plan, the livestock sector has the same
objectives as in the 3rd plan, ot:

~ improvemenc of traditicna! production vis preventive
medicine and by veinforcing the resources of the
Livestock Service

47) Agricultural Productions Analy,Js of Selected Aspects of.

o opaa 1 i b at

Mauritanian "T\“’Jtnflu)f T, ok
48)  Ibid. p.28
49) Rural Con'v“ptxonu

50) See draft report of the Rural Develqggpnt Planning Comuission.




~ asgistance in improving pastoral water Tesources;
- balance between forage and water resources.

The investments projected by the 4th Pian amount to
about 1,600 million UM to be divided among:

Supervision and research,
Marketing,
Production,
Pastoral water resources,

This averages an anpual investment of 400 million UM,

There is an important difference between the 3rd and the
4th Plans: that is the realization that it is necessary to maintain
an equilibrium between grazing and water resources and that if this
balance is to be achieved, assistance in the area of pastoral water
resources will be a fundamental as well as a limiting factor,

Moreover, the distribution of investments in the Ministry
of Rural Development was 11% for the Livestock Szrvice and 807 for
the Agricultural Extension Service under the 3rd Plan,

"Buadget of the Livestock Service- (Millions of current
UM)

1676 1977 1078° ‘1979 1980 1981

National Budget .5,018 7,908 10,395 .10,726 10,647 10,300

Livestock Service

Budget 41 42 46 56 53 48
Contributed ,
Personnel .33 33 33,1 34 34 33

Materials and )
Operating Budget 7,9 9 12,6... 20,1 19 15.

X of National | .
Budget 0.7% 0.5% '0.4% 0.5% N.5%  '0,45%

Source: Livestock Sarvice * Rourded figures
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The Livestock Service's budget is extremely: low and does
uot even amount €0-0:57 of the national budget, This shows that the
govermment has not given the livestock sector the priority it
deserves given its comparative economic advantage., Furthermore, the
Livestock Service's wctivities are almost exclussively concerned
with apimal health rather than production.

Therefore, during the whole 3rd Plan period, the budget
mounted to about 46 million UM per year, projects financed by
foreign donors represented cnother 106 milijon UM/per year

I5Z million UM/per year

or about 63% UM 51) per UBT 2 year of which

21+« UM per UBT cawte from the Budget
and 47% UM per UBT came from foreign donor projects.
Productigﬂ_;

It is risky to project animal production through the year
2C00, RAMS used an improved rainfail model 52) in order to establish
production to the year 2006 according to three scenarios:

Normal xainfnll scenario N.
Poor rainfall scenario P.
Good rainfall scenario G,

This model is designed to illustrate the constraints and
potentials in the livestock sactor,

) Tu the year 2000 the numbers of znimals could vary between
C.5 million to 1.4 million nead (cattle) (See Table L-IT p, 80).

Sheeps fwom 3 to 3.7 million head

Goats: frem 2.7 £o 3.4 miilion head
Camels: fyom 0,706 to 0,728 million head
Poultry: ifrom 4,5 to 5.6 million head

51) 2,23 million UBT in 1981 * Rounded figures

32)  Tdvéstocl: Soetsr Stvdy

e - dueag 'y f
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1.7+ ZREstimates of Herd Sizes in Mauritanial) in 1980

(Millions of heads)

Livestock Service . Central Bank FAO RAMS
(end of 1930) Jan, 80 '

Cattie 1.2 1.245 S 1.2 1.06
Steep and 2,634
Goats 7.963 . 5,45 2,513
Camels 0,72 0.735 0.720 : 0.656
UBT 2.370 2,839 2.438 .2,230
{millions) . . ’

1 camel = 1 UBT

1 cow = 0,75

1 sheep

or goat = 0,15

1) Sources: Livestock Service, Central Bank of Mauritania, FAO, RAMS, 1981,

_BL.-



These forncast of the growth of hewd size make it possible
to show what potentinl production could be given the carrying capacity
of the country towards tle end of the century, 53)

The. rainfall model is asg folleas:

P=HL(FxC(1+log "Rz + 0)Z + (r0g R/R2 4 10

It iacludes rain®all data froa 75 collection points
8 of which have data going back to 1922,

P = gross producticn for the given year (t)
Hl = ending herd size from the pravious year (t-1)
F = coafficient for femnlag in the herd of cald bearing age.

C = coefficient cf living calves relative to the above females.

H]

Rl = roinfall index for the given year (t)

w
]

rairfall index for the previsus year (t-1)

K = a corstanc, whick is spacific to each type of animal
(corr, eheor, ete, o o

0 = off-taj-e

I

H2 = ealing kerd size for the given vecr,

The fiwst part oy the expression calculates the natural
factor of herd increase while the tecond part cal.ulates the loss
factor., Together, threse fretozs, vhen rultiplied by the herd size,
gives groes production,

Herd size a% tho end of a given yvear will be:

B2 =11 P -0

The "orebidlistie projection © del"™ is able to give
a certain ider fo aninal production undar different conditions,

O AR e o e e bttt s

53 Ibid, _
'Frinrwj;g ter calevlatirg rucal GDP frem basic production data,
RAMS, 1981,




Table L, I1: " Potential Production in the Livestock Sector

=80~

. 3 1
"to the Year 2000 (10~ head) )

3,090

3,584

4,153

5,581

11980 - 1985 1996 ... . 1995 2000 - - -
‘Cattle
Scenario? N 1,060 1,101 1,050 1,036 990
P 1,060 980 767 627 589
G 1,060 1,246 1,392 1,361 1,425
‘Sheep
N 2,634 3,637 3,937 4,083 3,130
P 2,634 3,390 3,387 3,064 2,979
G 2,634 3,691 5,012 4,855 3,707
" 'Goats
N 2,513 3,077 3,353 3,526 3,068
P 2,513 3,055 3,173 3,001 2,762
G 2,513 3,177 3,933 4,004 3,380
‘Camels
N 656 695 714 741 718
p 656 689 678 672 706
G 656 719 754 732 728
Poultrz 3)
2.5% 3,075 3,479 3,936 4,454 5,039
2 3,060 3,378 3,730 4,118 5,547
3

Source: Livestock Sub=sector Study .

1 Based on RAMS
2 Scenarie N =
P =

G

3 Chickens do not depend on rainfall and a linear projection is used,

rainfall model,

normal rainfall,
p2or rainfall
good rainfall



Explanation of Table L.IIL:

64)

Potential production to ‘the year 2000 88 determined by

(N) - = normal rainfall
(P) = poor rainfall
(6) ~ good rainfall
are presented based on present (1980) levels of production

1980,

44,497 tons of meat (carcass)

S

1985,
N 50,793 tons
P 47,941 tons
G 53,943 tons
1990.
N 52,389 tons
P 45,094
G 63,473
1995,
N 53,943 tons
¥ 41,622 tons
G 62,863 tons
2000
N 49,000 tons
P 40,909 tons
G 58,947 tons

A linear growth in poultry production gives:
)

W N
2 39 39

See Framework for calculating rural GDP from basic production data,
RAMS, 1981, )
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Table L, IIT ' 'Value cf ‘Production in’the Livestock

-Sector . *

(millions of UM, 1980 prices)

1} .

ontcnastm.

. Seenario . W P e
1980 7,982 17,978 71,984
1981, §,296 8,296 8,304
1532 8,647 8,724 8,575
1983 8,578 8,576 8,916
1984 8,981 8,332 8,896
1935. 9,008 8,097 ©°9,341.
1986 3,810 8,531 9,852
1937 9,211 7,867 10,453
1988 9,638 8,124 10,338
1989 9,712 8,409 10,200
1950 9,482 8,717 10,835
1991 9,980 8,468 11,581
1992 10,126 8,224 11,696
1993 9,859 8,429 31,630
1994 9,522 8,373 11,421
1095 9,979 8,581 11,041 -
1296 9,732 8,819 10,698
1997 8,924 9,062 10,336
1948 9,117 8,848 10,019
19%9 9,320 8,627 10,349
2000 9,316 8,717 105607

ane g

Scurce:  RAMR, 1981,

1) Normal, peor, szocd rainfall

% figurces vounded,



Table L. IV: MNumber of UBT's According to:Various
- Producticn Scenarios  (thousands of -UBT's)

Scenario " P G
1980 ' 2,223 2,223 2,223
1985 2,529 2,390 2,684
1990 2,59 2,237 3,149
1995 2,659 2,042 3,082
2000 2,390 2,009 2,860

Source: Livzstock Sub-sector Study TRAMS, 1980.
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Consumntién:

-

According to the surveys on consumption34, demand for meat in the

year 2000(D1) given present conditions, will be:

2]
Demand for Meat (10 7 rons) (D1)

1480 1985 . . .1990 1995 . 2000
Rural Sector 29 13 37 ) 48
Modern Sectorjﬁ) 7 10 13 17 23
Total 36 43 50 50 71

If the same consumption patternm  is maintained from the time of
the surveys until the year 2000, Mauritanian herds will have take:

Cattle ,
Sheep
Goats
Camels

Poultry

. ‘e ) 30
However, according to the putritional norms developed by RAMS "

2,580,000 hootr
3,200,000

1,180,
1,080,
1,940,

)

Q00
o0u
000

meat consumption in the year 2000 will drop to 17.7 kg. per person per vear,

According to the nutritional norms (D2), demand for meat in the

yeai 2000 will be:

Pemand for meat (103 toms) (D2}

1980 . 1985 1990 1995 2020
Rural Sector 21 23 25 27 29
Modern Sector. 4 5 7 10 13
Total 25 2R 32 37 a;"”

54)  Rural Consumption p. 117

55)  Comsumptiocn : 33 kg/per person/per, year

56 Food and Mutritional $ituation in Mauritauia,

RAMS, 1961.

PR



=85~

This demand for,méat based on nutritional rations will
amount to the following in the year 2000,

" Demand for ‘meat D

2
Cattle 14,587 tons
Sheep and goats 16,370 tons
Camels 7,163 tons | 7;163 tons
Poultry 3;983 tons 3,983 .tons
..Totalt- 42,103 tons

A comparison between demand for Mauritanian meat and herd
size according to the rainfall model shows that various rainfall models,
D1 demand for meat will result in & meat deficit: see Figure L.1,

page 86,

- after 1987 assuming poor rainfall conditions;
- after 1991 assuming average rainfall conditions;
- after 1996 assuming good rainfall conditions.

However, under conditions of D2 demand (nutritional norms
that include intake of grains, meat, fish and vegetables), a deficit
in meat can be expected only after 1995 and and in conditions of poor
rainfall,




of meal

tons

10°

A

Tigure L.1
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‘Alternat#!es<_

By studying potential production and demand, one sees that a
dangerous situation will result unless a certain number of steps is
taken to assist the livestock sub-gector,

However, it is not easy to understand the relationship between
investment and production in this sube=sector because value added in
herding is largely dependent on rainfall,

Mauritania is undergoing major changes and depeading on what
steps, it takes, it will either evolve towards the diseppearances of
herdingg as a way of life or towards a- new kind of herding in which
cattle will be fewer but more productive (meat, milk, leather, etc,..),

The problems in herding are complex and cannot be resolved
unless ‘there is apsychological cher ¢ both in the: )
herders , Unlike agriculture in which rapid progress.can be made .t o
the use of improved technology, there is no ‘rapid golution té ' the
‘problem of developmént: n extenslye her + The creation of pilot projects

elp to find agolution to the dilemma of developing this sector,
Stating that herding is depeudent vpon rainfall does not exclude under~-

Herders themselves must be involved both in better methods of
animal production and in the conservation of natural resources,

Projects should be small-scale and should require modest
financial resources, thus allowing the concerned population itself
te be involved, T

According to RAMS, a certaln number of actions should ﬁe
undertaken in order to remove both human and organizational constraints,

= Reorganize: the Livestock Service in order to stimulate ,
production in rural areas, This 8 a vital necessity because it is the
service which is to furnish the necessary supervisory personnel and
try to change the present methods of production through increasing
herd productivity and improving animal health, -




There are severz. ©. v8 of schieving reorganization:

1) animal health = tycatment should not be free except in
a few cases: . -

2) = private care - treatment will be given by private veteri-
narian assistants and will therefore be paid for;

3)  revitalization of present services,.

- Increasing herd off-take ~ and raising productivity by:

1) creating a Livestock Bank which will offer an attractive
" interest rate comparable to investments in herding;

2) supervising and reorgarizing tha 7.%restock Service, which'
will help to reacl this gosl,

3) controling herd size (changing the make-up of the herd) .

. Controllingprices will indirectly influence herding

. Cres. semmet oy onamts > 3 M 13
productivity and such i policy can be, carried out in several
ways: ~

1) price de=control (freely fluctuating pfices);
2) raising of autncri~ed selling prices;
3) price differentieciom.

- Controllise hetd rovenents as a way of controlling
. s A £ eney+ G Aab—
pastures use throughs

1) herders organizations, which would be able to control
herd movements tliensclyes;

2) the police (force),

- Operating o g;_‘!_‘_éﬁ’.j._‘(_lli.;}r?_._nds and thereby increasing production,
althoug contruversial), by:

1) digging wells in new zreas;’

2) aerial favtili nt’ o erd cowing.
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- grrenythentey the CNERV (National Livestock and Vetivensry
Rogeorsh Narseys te enable it to canty ouc ity defined
wigaion, Tre activitics sbould alsc be concerned with
precuction conerraints, human resource organization and
vwich marletiap problems,

These pccious can he carried out in diffevent ways depealing
on the goverauent £ choine,

TYhus Betver rapze minazement would give the herdn access
to feroge all yems loag, This manzgemeut would go along with inproved
healih cere reculting in reduced mortalicy and increasdd of f=take,

Detter range wasagencnt and development depend upon &
combined scvategy of:

protection against Eire;
improvinz water 3oucces;
wouitoring herds,

Applyivg o siagle action (ex. jmproving water sources)
will increase the poesihilisy of saticfying a higher number of UBL's
but thhis incresse will be ehovt=lived, (See Tigure T, IL , page 57 .).

Inproving monagement will allow a 20 to 257 increase in
potential fovapge profiucking acc easible to herds (expressed in UBY'u):
notential forage produccicn could even ve doubled if develcpment
werc trpid.

All of those acrivities are Located withian & Sahelian
gvetem of produxtion. Srrarification of heording could also e
foreneen as a pilot project.

The proposcd strategles are zimed at improving the presen: sizaation.
Civer Meuriteniis comyasszive idventage in terms of heudirz eud
aiven the reduced avmber of viable alterne=ive in the ghort run, “hs
government wiii be obligec to allocate more human [inancial and
organizational resnurees ia the chort vin:

PR R N b STt R
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Table L.,V¢

Costs of the Various Options

*

(millions of UM, 1980)

1980

1985

1990 1995 2000

Option Lll)

Costs/Scenario A 500 520 532 473
Scenaric b 480 447 408 402
Scenario C 530 630 616 572

Option L?Z)

Costs/Scepario A 382 392 401 361
Scenario 3 361 338 308 303
Scenario C 405 475 465 432.

Option L 3)

3

Costs /Scenario A 172 176 181 162
Scenario B 162 152 139 137
Scenariae C 182 214 209 194

1) 200 UM 1980/UBT

2) 151 UM 1980/

3) 68 UM 1980/UBT

* Figures rounded,

-9 6—



Appendix L.I: Optiouns Expressed in Uff~-teke Rates of Cattle

{tt:cuszads) Birins Deaths Crff-vake Rate
e e e ‘ — P D T
Option 3 1.0 (3073 <~/ 313 (55%) 177 (137 1417 Present situation
Option 2 1,06 (657) 526 (20%) 127 (48%) 509 Projections for the
year 20003)
. . - . , . )
Option 1 160 (60% 1.256  (20%) 259 (48%) 1.037 20~year projection
' ' after che start
of the program
13 RAMS Frojectien
2) Estimates L
3}  Projections based on +he following hypotheses: 7
- aunnual iavestmept of 150 *I/UBL/vpats
- 5o increase in herd size, Rise in off-takce vate becaduse cf .mproved Tange management
and methods cf prcduction providing year—round supply of forage (range management,
watar resource msnagement, fire breaks)
-~ bat means of manacing production (herd composition, 95% females, czlving season
in . , August, September);. | ‘
4) Projections issuming full qevclopmert of tha sazhelian zone through rapge m aagement and improved

metheds of pr oductioh, also assuming that the pumber of head could reach 2.2% miilion UBT, Full

development could begin only 20 yezrs afrter iavestments vere made

188 <Y
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Fisheries

The fisheries sector comntributes an average of 3 to 5%
of Mauritania's GDP in constant prices and between 15 and 16% of
rural gsector GDP 59), Furthermore, various studies have shown that
Mauritania's potential fishing resources are estimated to be 750,000
tons 60) , If rationally used, this potential could ecrntribute
considerably to GDP and a higher standard of living,

Systems of Production and Constraints

Traditional fisheries are distinct from industrial
fisheries. Traditional fishing is practiced by Mauritanians
whereas industrial fishing is in the hands of foreign boats.
Production from traditional fisheries is consumed locally while
virtually all of the production from industrial fishing is exported.
There are two branches of traditional fisheries: river and marine
fishing. .

- River fishing is done along the Senegal River and in
ponds. There are about 3 or 4 thousand fisherman and
anp annual production of 5 to 7 thousand tonsé6l) in this
sub—~gector. The principal means of production is the
"seine",

The Senegal River is not very productive and has
a low mineral content (lack of SO,, PO, and .CL)., However,
the river's flood plain (600,000 ﬁa.) %s under water
for upt to 3 months a year between Bakel and Dagama and
provides a soil fertilized by animal droppings (350kg. per
flooded bectare). Consequently, the availability of fish depe:i-
on certain ecological parameters (rainfall in the Foula
Djalon in Guinea is the source of the flood in the middle
valley, which enriches the river water and improves fish
production) . The innundation of the flood plain is
irregular and sometimes does not happen at all, Potential
catches vary greatly, from 0 to 36,000 tons a year,
depending on the condition of the river, whose minimum flow

59) See Table T-=1 p. 100 o
60) TFAO figures,
61) See RAMS report Inland Fisheries.
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berweer 1333 and 1580 was,_ 260 w f secord ‘n 1972 and
whose maxiwum was 1,%1,n” /secon in 1226 .52) The flow in
1972 only reached 30L m” /second, which was one of its lowest
levels ever recowded. This veriabiiicy of flooding leads

n

years,

= Traditiona. meritine fishing eaplavs 1,600 1
production rose [vom 2,007 cons im 1955 to 13
1980 63) : on dacvease of 5503 1ia 15 JEEYS, Or

T
40% amruiaily - wicnouc wnv coaisiic sgsietance,

e v JE producrion: canoes, motorized
canoes, launches terafiers, ate. (Sec vapie F=TT > D. 101 D)

Traditional
building of the Msnzara) i
this situation,
peuse to rising dem:z

LU Stagnate due to the
i done to remedy
ceviloped rapidly in regw

Nevertheless, marine fisheries ave acmpered by numerous cons—
traints including:

and boars,

1 anpowar

.
b

infrastructuce: nacce: aress, a poor
MarKecing 1elwar cev 1 certain
fishing commuaities.

organization: lack of Finsucing for necded Loves trients
or credit fow Fishing expedltions,

induscrial wpaily che domain of foreign
fishing i ' Piauas sliowed the cons=—
truction R SR TCERts o
of a processiag capacity of 300, G006 rous
Nouadhibou., Paral el o this
venture agreements with Foweigr compan’es
uge this fishing iufrasvrascars

-

end the functionin
T

inlravtrence

62) Ibid.

63) See RAMS report Traditional Maritiie figheries, 1uBL.
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Table F,1: Contribution of Fishing and Fishing Industries to GDP
' (1973 constant prices)

..... 1973 1974 1975 1976 1977 1978 1979 . 1580

L

Fishing 771 822 562 482 489 491 527 545 §
Fishing Irdustries 150 191 139 167 181 179 193 174

GDP factor costs 11,848 12,635 13,931 15,046 14,814 . 111,777 14,409 15,359

0 7.7% 8% 57 4,37 4 .5% 6.8 5% 4y7%

Source: Natioﬁal Accounts Aggregates, p.8.




mshle Fo II ¢ Current Situation in Fishing (1980)

Types of Fishermen Nuuk er
Traditional marine 1,300
Industrial marine 7C0
River 3,000 - 4,000

Types of Fishing Boats

Traditional marine Canoes Motorized canoes Launches Terafiers Jeine trawler

Industrial marine 354 89 40 3 26

River 1,000

Catches Tonnage Exports Value ’g

Traditional marine 13,000 ;
. .1 eqqs

Industrial marine ) 15,333 887 million UM,

River 5,000 - 7,000

1) 1979 figures — National Accounts Aggregates (Statistics Department) Sept. 1980 p. 29.



Mantitania had hoped to attract foreign vessels to its
fish-processing factories. Landings in Nouadhibou for prccessing
amounted to 30,000 tons ia 1969, 80,000 tons in 1973 and 53,633
tons in 1979. The quauntities landed have never permitted optimal
operation of the shore~based processing facilities. The processin
industrics, composed of 5 joint venture companies, were operating
at wercly 30% of their capacity in 1979,

~In veturn for these landings, government expenses in
paying back lcans used to pay for installing the various facilities
‘are high - amounting to an average of 44 million UM a year fron
now until the year 2000, o

The govermnent is obliged tc¢ deliver fishing licenses
in order to supply the industrial compiex and to "amortize" the
facilities in Nouadhibou. The system of licencing is intended to:

1. bring in currency through fees charged for fishing;
2. receive part of the catches made by foreign vessels
in order to supply local industries;

3, train Mouritanian sailors. ‘

Since 1962, and in spite of the large investments made
in infrastructures, results have not lived up Lo expectations

because although this ‘ievelopment policy has brought in a major influx

of revenue in currepcy:

-y

1974 . 1975 1976 1977 1978 1979 oy
Fishing fecs
and taxes 200 300 500 550 1,500 1,080 Fie

Source : Ministry of Finance, Dupartment of Studies "Le Secteur des
>

peches et le Developy:ment Economique et Social" p. 5
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Table F. ITI ¢ Handings and Processing of Fishing Products (tons)

1973 1975 1977 1979
Handlings at Nouadhibou 80,000 28,000 62,760 53,633
(tons)
fixports D (tomns) 27,213 26,533 29,042 15,333
Value of Exports (UM) 503 692 921 887

1) TFigures in National Accounts Aggrepates
Statistics Department, Sept. 1980, po. 29.
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1t has not:

allowed for the training of Mauritanian personnel either

in the domain of navigation or of management ;
permitted the formation of a national fleet, or

improved the interior distribution network, because the
fishing industry is mainly export-oriented.

Past Policz

Past policy was to invest in processing facilities so as
to benefit from catches made by foreign vessels, In order to obtain
the financing for these installations and for development as well,
it was thought better to receive fishing fees and taxes rather than
to go into debt arnd to vay interest. Such was the basis of past policy,

Present Policy
xRl fellcy

in order to help the Mauritaniay economy to benefit from
its renewable resources, the government instituted a new fisheries
policy intended to encourage the creation of a true national fishing
fleet,

The report of the 4th Planp Industrial Conmission 4)
proposed the following investments for 1981-85:

Proposed Investments (millions of UM)

Port installation 5,044
Boats 15,126
Factories and warehouses 2,593
Supervision 112
Traditional fisheries 600

23,481

64) Rapport de la Commission du 4 jeme Plan sur le secteur fudustrie!

Sous—secteur pecle, Annex, p., 9




Of these proposed ihvestmeuts, only the port installationms,
supervision and traditional fishing would be supported by the govern—
ment, at a cost of 5,762 million UM, :

This strategv secms to be one of developing industrial
fishing through joint verture fishiug ccompanies.

In the area of production, participation by Mauritanian
fishermen is desirable. Nevertheless, the development of industrial
fishing depends cn the prior training of skilled manpower,

Thus if the proposaels of the Fisheries Sub-sector 4th
Plan Industyial Comnmission are carried out, more than 3,700 jobs for
sailor~fishermen wili hz.e to be found by 1985 in order to man the
industrial fishing fleet (sees table on the costs of creating & job
in the fishuries sector).

Houwevor, cile number of sailors traimed at the Mamadou 65)
Toure Training Canter beiwaen 1262 and 1979 was only 970 persons,

This stratecy of devoleping industrial fishing by means
of joint venture companies is goin~ to be confronted by the same
technical difficulties {(r-upuwer, lrorted materials etc.) and
organicational problsw: that cenfroncod the country in the past
decade,

There to:™a7:2l difficulties (employment of foreign manpower,
importing of advaiad oae ologry will Linie the amount of value added
to be obtair.i, In inlastrial {ish.rs, value added would only be equal
to 407, of productisn,

1)

Cost:” of Cr~ tir-.a 7. cbiirg Job in Different es of Fishin
TR LRl A0 IR B

T T AR NE - ¢ TRE e Y AT A N Cmam

T, (traditional T, improved tracitionmal T, modern
Canoe motorized rcanoe larach Terafier Trawler
10/20,00 40/80.,000 200 /400,000 0,9/7 million

Source: RAMS Estimntes

o

65) RAMS report on Evalusticn 27 ¢i'2 Formal Tducation System in Relation
to Dcv‘l ,....(nt «-‘-“'f'(:,t‘.‘{s R

- vesass mmmt Fur - LR AN - A

1) 1980 prices, [ ..d aretatiatizas not included.

a
?
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Alternatives

An overall strategy to nationally develop the country is
fisheries necessities maximizing catches, within given financial
investment, manpower, equipment and management constraints. Such as
approach would cousist of a gradual growth of potential catches by
combining traditioral with Zemi—3ndustrial f1shing. ‘

nciaily the government ‘s responsibility to draw
namics of the private sector (in traditional
e rest, .

It 1g esse
up guidelines; the dy
fisheries) will do th

The long=~terw objectives for fishing appear to be:

(1) provision of adequate supplies for domestic and foreign
consumption (exports);

(2} building of a traditional fleet by first creating
a vraiming facility to prepare qualified personnel
capable ef ocrusnizing traditional and semi-industrial
fishiag,

Production Zn traditional river. fishing 66) will stagnate
as a result of the cowplecicn of the Manantali Dam in 1990,

Without an adecvace development policy, river fishing will
diminish, thereby reducing employment, revenue and consumption,

This sub-sector requires a policy which would:

{1) protect fish reserves ang prevent excessive use
of the ecosystem, and :

(2) develop piciculture,a form of intermediate technology
within the means of fishermen, in order o make up
for the ~cological deficic.

Succesgful pisiculturs projeces. have been established - in
many countries such as Cameroun and Zailre and experiments are heing
carcied out - in Senegal and Niger, amongy other countries.

66) Ialand Tisheries, RAMS, 1989,

ey




07

It is possible to plan fish ponds around major markets
beginning in Boghe, in natural ponds and in irrigated fields. Large
scale pisiculiure could provice inexpensive protein-rich food and
could minimize fluctuations in rural income.

According to the RAMS studies,67) it will be possible to
create or improve 9,000 ha, of water for fish production by the year
2000; 4,000 ha. would be in the River region and 5,000 would be in
the form of ponds. One could reasonably expect a production level of
1 to 1.5 tons per ha. in irrigated fields and 0.5 to 1 ton per ha.
in ponds., :

Cost of estimates and investment programs are based on
RAMS data.

The possibility of developing traditional and semi-industrial
marine fisheries is promising. Even without govermment support, this
sector was able to grow 6507 in 15 years with income estimated to
be 20,000 UM per person. 68)

This sector has a vast potential in meeting domestic demand,
which is rising, as well as foreign demand. )

It is first of all a labor-intensive activity (1 job
at sea for 2 to & jobs on land in ancillary activities such as
marketing and processing).

- Local fishermen are able to assimilate techniques.

~ Little capital is required and investments are therefore
affordable by a larger number of fishermen (problem of
income distribution),

~ Fishing is still an unorganized sector and has an
important growth potential. The sector is to be re=
structured on 3 levels: the human, the technical and the
organizational

~ On the human level, reorganigzation must concentrate on
human resovrce development through training and supervision.

67) Ibid.

68) TFigures provide by Fisheries Service.
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= Production is to be increased through improved technology
and material,

The marketing network must also be improved.

- A canoe motorization program is needed,

In oxder to prepare for the time when coastal fishing

will have been exhausted in areas fished by motorized canoes,
" a program of construction and training of Mauritarntan

crews aboard terafier-seiners is necessary.

Potential catches in traditional and semi-industrial fishing
will amount to 75,000 toms in the year, 2000 and the required manpower
will be 5,000 individuals, (see Tahle FP=VIII p.118. Potential development
of semi-industrial fishing is based on the estimates of development
potentiel in industrial fishing established by CILSS ‘ :

The study on industrial fishing is given as an example only
and production potential as well as manpower requirements and annual
investment costs for 3 possible development strategy scenarios are given
in Table VII page 117 .,

The estimates of cost and the investment programs are based
on data from the 4th Economic, Dévelopment Plan Fisheries Commnission
Report 69) , . '

Short-and Medium-Term Objectives

' Traditional inland fisheries has its owned skilled labor
and its own dynamic, The objective should be to increase productivity
in this sub-sector by up~grading its manpower through training and
through incentives (credit, fishermen's organizations, availability
of low cost materials, etc.)

Ihland'fishing

- Tfainipg of persons to care for fish ponds;

=~ Installation of an initial 600 ha, of fish ponds between
1980 and 1990 at the same rate that new rice paddies are
created, !

68) FAO DP/MAN/73/007

69) [Fisheries Sub-sector, 4th Plan Commission, (Oct. 1980)
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Table FiIV : Developmept Potential in Piscientture

The development of pisiculturce invelves:

1) Creation of fish ponds at a cost of 50,000 UM/ha, (1980 prices}
following this installation plan:

1990 2000

Potential Area covured Cost Pokential - Avea covered Cost

Useabhle - by seable by

Area Fish Ponds Arex ¥ish Ponds
Rojhe 2,300 ha.: 180 ha. 9 x 106 {(,000 ha. 320 ha. 16 X 'l()()
Kouundi
VIIT 2,000 ha. 160 ha. 8 " 7,000 " 560 " ' 28 H
M Bagne | 1,500 " 120" 6 '.!.4,00()'," 1,120 " 46 *
Koundi
TII 1,500 " 120 " 6 " 3,500 " 680 Y 34 t
Maghama 10,000 " 800 " 40 B
Totals 7,300 " 580 29 ¥ 10" 43,500 3,480 " Y/

2) pevelopment of natural ponds ) :

6 .., .
mitlien UM.

1990 10 X 10
200 30 ¥ 100 million UM,

D ~ et IR—Y

1) Inland Fisheries. raMs, 1981,

ERPEN DRr
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Traditional and semi~industrial marine. fishing

- Organization of the fisheries sector: national coordinating
organization; organization of cooperatives, of a domestic
system of internel distribution and storage;

- a motorization program for the canoes;

- opening of fishing villages along the coast (ex. the Arguin
Bank, N'Diago) 70)

- Creation of an extension service (for repairs, maintenance,
handling of catches . « )

~ creation of a credit system to facilitate the purchase of
material and access to funds for fishing expeditions;

- manpower up-gralirg through training;

- purchase and building of several seiners and terafiers tp
train fishevr-a in e~mi~intastrial fishing methods;

- purchase of patzol Doa*s to wonitor fishing along the coast
i in order to protect traditioral fishing and to prevent
over-fishing,

Produciior ovl Consurption

Potential ratchzs are shown in table F, IV, page 114 . The
table shows that rive  will stag.uate and decrease., Potential development
of pisiculture could follew the imstallation schedule proposed by the
RAMS study 71) and thoreby maintain and stabilize production in the
river fisheries, :

Catches in tradifioasl merine a~d scmi-industrial fisheries
could rise to 75,000 tops in ths ycar 20C0 if the major technical and
organizational constrzints were ovzrceme bys

it e p—

70) See Agricultural In-titutional Framework Option Paper.

71) Inland Fisheries,
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~ improved coordination of governmental policies;

~ up-grading the guality of production and of labor through
a good distribution system ard improved technology.

The potential of industrial depends upon investing in an
industrial fleet and in joint ventures involving govermment and private
capital, If planned investments by the private sector are mnot made
(about 15 billion in 15 years), industrial fishing will continue to be
the domain of foreign fleets,

: Accoxrding to the RAMS surveys or consumptiéﬁ patterns 72)
the demand for fish will rise, given present consumer preferences
and linked with an annual population growth rate of 2.,5%., This case

will be called D1 demand.

On the other hand, according to the nutritional norms estﬁblished
by RAMS 73), D, demand will result in an jndividual consumption of
18 kg of fish per year.

' E& Demand for fish (103 tons)

1980 1985 1990 1995 2000
Rural population 8 9 11 12 14
Urban populationl) 3 4 4 . 4 10
Total ) 11 13 17 20 24

However, given the RAMS nutritional standards 74), there
will be an annual demand level (DZ) of 18 kg per person.

1) 15 kg anaual per eapita consumption

72) Rural Consumption

73) See RAMS report Food and Nutritional Situation in Mauritania, 1981,

74) Thid,
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| %Demand ‘for - fish (103 tong)

1980 1985 1990, 1995 2000

Total Demand 11 29 33 37 43

L . i —

A comparison of consumption and potential catches indicates
that fishing is a rural sector activity with a bright future

Fishing will not only provide all of the fish required for
domestic consumption but will alse generate a surplus for transformation
and export industries, '

Assuming conditions of D, demand (based on a corntinuation of
present consumption patterns), the %eSult is 24,000 tons of fish
caught in the year 2000, Assuming D, demand conditions (according to
nutritional norms) 43,000 tons of Ffsh will be caught in the year 2000,
Between 1980 and 1985 there will be a jump in consumption going from
11,000 tons to 29,000 tons. There is a sli ht deficit. in fish
during this peried undar Option F, as well under Option F.. The results
of investment in traditional and Bemi-industrial fishing gtart hecoming
evident during the 1985-1590 period and catches under this optian
increase substantially (doubling),

The OEtiogg,

The sector has a tremendous potential but the dilemma is one
of selecting a sectoral development strategy.

Should investments be channelled ‘into industrial fishing
(with its high investient costs, lack of qualified manpower and the
cunstraints of foreign debts, and with the probabilitv of expericncing
the same consequences that resulted from the pattern of investment in
this industry during the 1970's), or should investments be gradually
made in traditional and semi-industrial fishing? '

Three options are considered:

.OptiOn,FI; development of a natiqnal fleet via industrial
ficheries;



Figure Fy

Demand and Potential Catches

Catches under Option F2
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D Demand
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7




=114~

Table ' F. V : Fisniqg,

Potential Catches (tons)

1980 1985

. 1990 1995 2000
River Fishing
- tfagir¢onal ) 7,000 6,500 9,000 8,000 7,000
- pisiculture 500 1,500 4,500 7,500
Traditionai Marine 2 . | 13,000 15,000 20,000 30,000 36,000
Semi-Industrial ) ) 5,000 20,000 30,000 40,000
Total ~ o 20,000 27,000 50,000 72,500 90,500
Industfial Fiéheries' 50,000 100,000 150,000 175,000 200,000
Scenario 1
Scena:l:'ic‘)'.?.. 150,000 175,000 zoo,oop‘ 300,000

PRI

1)
2)

3)

Production in Pisiculture 1.5 tons per hectare
20 tons a year with a
crew of 3 to 4; potential catches with a motorized boat: 40 to 100 .

Potential catches by an ummotorized canoe @

with a crew of 6,
Potential catches in 200 days of fishing in
1,500 tons per year with a crew of 12,

-
4

‘terafier:
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OEtion»Fz, ? beginning piasiculture plus development of
- traditional maritime and of semi-industrial
fisheries;

Option FB' ¢ contiruation of present policy.

A comparison ¢f consumption and potential catches indicates
that fishirg is a rural sector activity of considerable potential,

Option F, (Priority Development of Industrial Fishing)
allows for Eigﬁ proéuctivity and exports /see Table FVI ,) However,
it requires the enormous investment of 1,500 M UM annually over a 15
year period. This option will have an impact on the balance of payments
and on foreign debt because more than 90% of the required investments
must be imported,

Furthermore, this option requires skilled labor (mechanics,
master fishermen, ete,) which is unavailable in Mauritania. In order
to maintain this industrial fishing fleet, Mauritania would have to
rely on foreign crews., For manpower requirements, see Table FP-VII,
page 117 . Value added would be minimal,

This option also assumes a willingness on the part of the
foreign fishing ~ompanies to fulfill their.contracts properly and in
.good faith, .

Option F, would enable Mauritania to satisfy its internal
demand while at the-same time establishing a national fleet on a firm
foundation, The fleet would be & training ground for sailors entering
semi~industrial fishing, '

Its cost some to about 750 million UM/year.

This option combines the improvement of river fishing
through pisiculture and of semi-industrial fishing through the
improvement of traditional fishing, '

Investments are not as large and or as capital intensive as
in Option F,.and intermediate rechnology is not beyond the meane of ,
local fishermne, There would be a more balanced geographical distribution
of investments (the river region and inland ponds for pisiculture, Nouak-
chott, Timiris and Nouadhibou for traditional and semi-industrial
fishing) . Significant exports will be possible by the year 2000. .
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Table F. VI 3 Costs and Production Levels of the Different Options

1985 - 1990 .l 1995 2000
OEtion F1
_Costé (10° vM, 1980) 6,735 3,036.. - 2,776 658
High production (10° .téns) 1,800 3,150 _f 3,600 5,400
Medium production - 1,800 2,700 = 3,150 - 3,600
Low production 1,440 2,250 2,700 3,150
OEtion fz”’ |
Costs '. . 750 00 400
Production 500 f 9@0' " 1,300 1,600
Option F3 |
Cosps_ : ~600 150 70 | 70

Production ‘ 400 500 600 700
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Table Fo VII ¢ OptionF 1 Production/Cost/Jobs (per year)
1985 1990 1995 2000
Potential Catches (tons) 100,000 175,000 200,000 300,000
High 100,000 175,000 - 200,000 300,000
Medium 100,000 150,000 175,000 200,000
1jov 80,000 125,000 150,000 175,000
Required Imvestments
~ Infrastructure: Pert ai Nouakchott 1,006 1003) 1003) 1003)
Equipment for quays 13 13 13 13
Factories and2§torage Warehouses 2,593 2603) 260 260
- Equipment . ’
ice chests 208 units X 73 million UM 1,022 1,022 1,022
launches 100 units X 5 million UM (14 /years)
(7/years) 35 35
Seine gfishing boats 20 units X 64 million UM 128 - 128 128
(2/years)
Freezers 50 units X 364 million UM 1,456 1,456 1,456
Other: Supervision 112 123) 12 12
Training 10 10 10 10
Total 6,375 3,036 2,776 395
NMumber of Fishing Jobs Required each Year:
Fiéhermgy 565 565 565
on land 2,260 2,260 2,260
1) Figures from Rapoort etc.
2) Rounded prices spread over 15 years.
3) Maintenance 107
4) 1 fishing job = 4 jobs .on-land,

3
~

Depraciation not included.



Table . VIIXI: Option Producticn/Costs/Jobs (per year)
1985 1990 1995 .. 2000
Potential catches (tons)
River fishing . 7,000 10,500 12,500 14,500
Traditional fishing (marine) 15,000 20,000 36,000 36,000
Semi~industrial fishing 5,000 20,000 30,000 40,000
Total (tons) i 27,000 50, 500 42,500 90, 500
Investments= (millions UM, 1980)
Infrastructure:
—~ Fisheries installation 39 : 205
—~ Bay of rest 354 35 35 35
— Boats and transportation 34 3 3 3
- Repair shop 33 3 3 3
~ Cold svorage unit 85 95 19 19
- Terafier 35 35 35 35
-~ Supervision 112 11 11 11
~ Credit 70 70 70 70
= Traiuing o 10 10 10 10
~ Reasearch in agriculture 10 10 10 10
Total - .- 753 311 196 385
Required number of fishing jobs needed _
5
River fishingJ 3) 3,500 5,250 6,250 7,250
Traditional fishing 2,000 2,600 3,900 4,600
Semi-industrial fishing 40 160 320

240

* Terafiers (100 boats X 5 million) (/ per year)

* Supervision

Maintenance 107
2 tons per fisherman

Number of fisherman X growth rate
Crew aboard a Terafier = 12 persons,

* See explanation

-g11~



Table F, IX : Option F, Production/Cost/Jobs (per year)

_1985 1820 1995 2000
Poterti~l catches ({(tons) . 6,5C0 © 9,000
River fishing 6,500 9,000 8,000 7,000
Traditional flshlng (marine) 15,000 20,000 26,000 30,000
Total ' 21,500 29,000 34,000 37,000
Investments (millions of Um, 1980) .
Infras;ructure: . 1) 1)

~ Ray of Rest . 354 35 35 35

-~ Boats and transportation 34 31) 3 3

~ Repair shop | 33 o 31) 3 3 ?

~ Cold storage unit ' 95 95 19 19
Other: . . . o '

Supervision - T wem e 122 - ub? . 11 11
Total/per year ‘ 628 147 71 71
Required number of fishing jobs needeﬁ
River fisheries - 3,5000 4,5000 4,000 3,5000
Traditional fisheries R ’ 2,000 . . 2,6000 . 3,100 4,000

T
' Calculations: RAMS |,

Maintenance = 102
2 tons per fisherman
Number 6f fishermen X growth rate.



Table F, X ¢ ‘Fisheries: OptionF

1

(millions of UM, 1980)

1985 1990 1995 2000
Potential catches
" High Productivity Scenario
Production - 1,800 3,150 3,600 5,400
Value Added? 774 1,354 1,548 2,322
Medium Productivity Scenario
Production 1,800 - 2,700 3,150 3,600
Value added: 774 1,161 1,354 1,548 1
" Low Productivity Seenario T
Production 1,440 2,250 2,700 3,150
Value added: 619 967 1,161 1,354

1) Producers' Price 18 UM/kg
2) Value added: 43%, RAMS, 1981,



Tzble Fy XI , Wishericss Optical — (uiiiions of UM, 1980)

1985 1990 1995 2600
‘Potential catchgi
River fishing 1) - 126 189 - 225 e
Iroduction 17 126 189 225 261
Value added . 104 . 157 . 187 217
Traditional Fishing (Marine) ' '
Production’) 270 360 540 648
Value added : 189 - 252 - 298 454
" 'Seui~Industrial Fishing:
Productionl’ 90 360 540 720
Value added o . 63 252 . 378 504
Preduction total PZ o . .. 486 909 1,305 1,629
Value added 356 661 943 1,175

il (A

1)  Producers!' Price 18 UM/kg,
2)  Value added in river fisheries 837
" " " traditiomal marine and semi~indugtrial fisheries: 702



Tabie F. XII: Fisheries: Option? (millious of UM, 1%80)

3
1985 1950 1995 2050
Potential catches
River fishing ' 117 162 144 126
Production 1)
Value added 2 97 134 119 104
Traditional Fisheries (Marine) ‘ :
PRoductionzi) - 270 360 468 540 L
Production : . 189 252 . 328 . 278 N
. . - ' i
Production Total : 87 - 522 . 62 666

Value added 286 | 386 447 482

1) Producers' price: 18 WM/kg

2) Value added in river fisheries: | 532
" " " semi~industrial ’
fisheries: . 70%



-1 23=

Option F, does not prevent the Government from issuing
fishing licenses in“order to finance investment in this sector, either.

Option F, is a continuation of present policy. The stagnation
of river fishing 1S inevitable once the Manantali Dam is finished,
Improvements in traditional fishing will allow for a moderate increase
in catches which will satisfy domestic demand but will have a minimal
impact on the balance of payment (no exports of significance are
foreseen).

The OEtions:

Total potential production in the Agriculture, Livestock and
Fisheries sub-sectors under each option is what makes up potential
production in the rural sector as a whole,

Since there are three produciion options for each of the
three sub-gectors (agriculture, livestock and fisheries), there
are numerous possible combinations. Given the constraints prevailing
in Mauritania (tehcnical, human, organiz-tion), ome of these combinations
of potential production will be optimal,

1) Agricul ture:

There are Al’ A2 and A3._

2) 'Livestock.

There are Ll’ Ly and L3.

3) Fisheries

There are Fl’ F2 and F3.

Potential production in the rural sector = the sum of
potential production 1in Agriculture, In Livestock and Fisheries.

Potential production in the rurdl sector lies between the
highest potential level of production:

A= Al + L1 + F1

and the lowest potential level: '

C = A3 + L3 + F3.
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Between these two extremes lie other possibel levels of
potential production; 3 broad possibilities will be treated here:
A, B and C. B is the middle option.

Qutcomes
ULt e

First of all, two impcrtant points must be made:

1) Production depends omn prices (either to the farmer or in
the market). There 18 an under—estimation of the different"
sub-gectors, especically the -agricultural sector, since the
price per kg. of rice is low relative to that of other
grains such as millet, sorghum, etc. There is also an
under—estimation problem in the fisheries sub—sector, where
the price of fish is estimated at 18 UM/kg/ for all types

of fish,

. 2) The problem of trans rtation and marketing costs have
not bgen_considered.~%ﬁe cost of inputs 1s calculated with
. _tranSportation costs included whereas the vglues of the
_product is calculated as farmgate value, ’

’

3) The links between costs and improvements in the livestock
sub=sector are not easily identifiable because the rainfall’
factor is very. important. But in the long-run investments
in livestock will lead to improved productivity and a

higher off-take rate, growing from 25% to 100Z.

Comgarisons between costs and production levels in the
rural Sector are thus made difficult because.of the livestock’
sector. . N S

In order to achieve a better comparison among options
A, B and C, considerations of the livestock sub-sector will
be separated. ‘ '

4) It is evident that the ratio between cost and value
added is a function of the technologies used, but that in
the long run this ration drops with increasing speed as the
level of techmology rises.

The productivity of investments can be understood by
studying capital coefficients in the Input-Output table.



5) In order to overcome the constraints, a multitude of
different produt¢tion possibilities is possible,

Impact of the Options:

Depending upon the choice of economic policy, different
possible combinations are possible, The options chosen will impact on
the economy in several ways:

through investments
production
employment

1) It is evident, by studying the different medium—-and long=
term options that in the area of production, there is
a change in the make-up of value added in favor of the
agricultural sector, In a (see Table 0,1, pagel29) ,
the principal components of rural GDP will amount to
15,000 million UM in the year 2000, (1980 prices), or
5 times the 1980 amount. Agriculture will make up 29%,
livestock 56%, fishing 15%, instead of their respective
percentages in 1980 of 97 8% and 9% of rural GDP,

Under B (sec table 0,II, page 130), the major components of
rural sector GDP will be valued at 13,200 million UM in the year 2000,
or 4 timzs their 1980 value., Agriculture will make up 257, livestock 667
and fishing 97 of rural sector GDP, ,

Value added in agriculture between 1985 ani the year 2000
will be multiplied by

3,3 for A
2.5 for B

1,5 for C
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Valur added in fisheries between 1985 and the year 200 will

be multiplied by
3 for"A
3.5 for B

1,6 for C

2) In the area of manpower, agriculture offers the most
“employment and thus permits the widest distribution of
revenues, Livestock is the second largest employer.
Option A will provide the most employment in this sector
(ebout 1/3 of tie rural 'sector in the year 2000) whereas
options B and C will lead to an out-migration of manpower

from the livestock sector,

Employment in the fisheries sector is negligible and is not

more than 37 of the total of any option.

3) From the standpoint of capital ration (investment-value added
ratio), fishing is highly capital intensive and employs

relatively few people,

Fi-heriag

L B s e 4

1985 1990 1995 2000
Option A 8.2 2.2 1.8 0.3
B 2.1 0.5 0.2 0.3

c 2.1 0.4 0.1

égzigg}ture

Option A 0.7 0.5 0.3 0.2
B . 0.5 0.4 0.2 0.2
c 0.3 0.2 0.2 0.1
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These two tales show that the capital intensity in
figshing is ten times higher than it is in agriculture in Option A and
5 times higher in Option B. This ration droj; as time goes by (investments

in fisheries are projected for the 1980~1995 period) .

The development strategy in inland fighing is a response
to ecological problems whereas marine fishing is a means of acquiring
foreign exchangeo

Given the amount of investment required in industrial
fishing in relation to traditional marine and imland fishing, a certain
modulation of investments in-industrial figheries will be necessdr
mew a
over time. Priority must be given to traditional and semi= ndustrial

fishing.

The importance of herding in the rural sector will
continue through the year 2000. In the livestock sector, a period of
20 years to improve range management nad production is rather short if
there is a significant amount of investments, Herding remains the
most attractive activity in terms of value added (937), resource use
and- existence in marginal areas.

The final choice of combinations of potential production
will depend of a system of allocated points. The points will be given
in terms of priorities established by the Plan and are higher to the
degrea that objectives and potential production are close,

Option " Value, added ~ Manpowexr __Costs Total
Option A

Agriculture * + -

Livestock + + + 3+
Fisheries + - - .
Option B

Agriculture + + + 3+
Livestock + - +

Fisheries + + + 3+
Agriculture +}- - +

Herding +/=- - +

Fisheries o - - .. +
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Thus, given value added priorities, manpower and cost goals, the choice
of options will depend omn a combination of production potentials under
nption A for the Livestock sector and Option B for Agriculture and
Fisheries, o

In our example the choice will be:

L1 + A2 + F2

. P . 4
Priorities and options -can be expanded oOr changed
according to needs. ' ‘



Table 0,1 Annual Impact of Option A
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1985 - 1990 1995 - 2000
Investménts'(millions of UM, 1980) .
Agriculture 1) - 1,007 992 - 1,428 1,376
Livestock . 500 520 532 : 478
Fisgheries .. 6,375 2,776 . . 658
Total 7,882 4,548 . 4,737 2,510
Production (millions of UM, 1980)
Azriculture 1,900 2,900 4,300 6,300
Livestock?) 9,009 9,482 9,929 9,516
Fisheries _ 1,800 3,150 . 3,600 .5,400
Total 12,709 15,532 17,825 21,216
Value Addeds)(millions of UM,1980)
Agriculture : 1,368 ‘ 2,008 3,096 4,536
Livestock 8,288 8,723 " 9,135 8,755
Fisheries . 774 _ 1,354 . 1,548 2,322
Total 10,430 12,165 14,779 15,613
Manpower (thousands of persons)
Agriculture 145 180 216 258
Livestock 145 145 145 145
Fisheries 5.5 8 10.4 12,2
Total 305.5 333 371.4 415,2

1) Figures from page

2) Assuming normal rainfa Il

3) Value added taken form Table I-E(RAMS).
4) Assuming rising productivity,



Table 0,11 :

Annual Twpact of Option B

1985 1990 1995 2000
Investmentsl) (millions of UM, 1980)
Agriculture 642 642 829 774
Livestock 382 392 401 361
Fisheries 753 311 196 385
Total 1,777 1,365 1,426 1,520
Production (millions of UM, 1980j
Agricultuge 1,800 2,400 3,400 4,600
Livestock 9,009 9,482 9,929 9,516
Fisheries 490 900 1,300 1,600
Total 11,299 12,792 14,629 15,716
Vliav~ Added3) (millions UM, 1980) -
Agriculture 1,236 1,728 2,448 3,312
Livestochk 3,288 8,723 9,135 8,755
Fisheries 356 651 943 1,175
Total 9,940 11,162 12,525 13,242
Ezgpcwer4)‘(th0usands of poersons)
Agriculture 141 152 157 167
Livestock 131 124 115 107
Fisheries 5.3 7.1 7.4 7.5
Total 277.5 283,1 279.4 281.5

Uxeleding recurring costs.
Assuming normal rainfall; RAMS baselipe data.
Tigures from Table I-E (RAMS),

427 for agriculture, 927 for livestock, 837% for river fishing
43% for industrial fishing, 70% for traditional and semi-industrial fishing.
Figures from Option Paper om Employxzent Implications of Alternative Development Stratesies,

>

-0F T~



Table 0,II1:

Annual Tmpact of Option C

~-1985

11990 1995 #2000

Investmentsl) (millions of UM, 1980)° . )
Agriculture : 400 350 360 300
Livestock 172 - 176 181 162
Fisheries 628 o177 71 71
Total 1,200 673 612 533

Production (million of UM, 1980) .
Agriculture . 1,750 2,000 2,200 2,700
Livastock 9,009 9,482 9,929 9,516
Fisheries 387 522 €12 666
Total ) 11,146 12,004 12,7541 12,882

Value Added 3) (Million of UM, 1980) i
Agriculture 1,260 1,440 1,584 " 1,944
Livestock 8,288 8,723 9,135 8,755 -
Fisheries 286 .386 447 482
Total 9,834 10,549 11,130 11,181

Manpower4) (thousands of persons) _
Agriculture 135° 135 135 135
Livestock 132 119 107 26
Fisheries 4 4,5 4.8 5
Total 271 25845 246.8 736

1) Figures from page .

2) Normal rainfall assumed.

3). Figures on value added come from Table I-E

4) Figures from Option Paper om Employment Tmplications

of Alternative Development Strategies

~1E€T~
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Intermediate Technology

The most important factors in rain=fed agriculture in the
South-East are:

(1) The number of plants per hectare (density of planting).
If the number of hills per hectare is too bigh, yields
can drop. If the number of hills is too low, poteantial
yields will be not related. It is obvious that a
balance -between these 2 cases is needed,

Experiments in agronomy have shown that the optimum number
of hills in the Sahel is about 10,000 per hectare, These experiments
were carried out in Sahelian dune soils and show that the usual 6,000 hills
per hectare in Mauritania is quite different from what the number could
be,

Experience has shown that this average number of 6,000 hills
is a safety measure because this lower density of hills allows for double

croEping.

If each hill contains 3 plants, there is a total population
of 18,000 plants per hectare.

The 6,000 hills ere the basis on which fertilizer require-
ments are calculated. '

(2) 1 gram of urea per hill is a plied when weeding is
done and another gram per hifl is applied at the beginning
of the growth period, which add up tn a total of 12
kilograms of urea per hectare,

The method of applying urea depeads on the kind of sowing
technique used,
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TSP (triple super phosphate}iis used at the beginning of
the planting season at the race of 1 gram per hole, which means that
a total of 6 kg per ha, of TSP are used, Total fertilizer use will amount

to 18 kg per hectar.

Fertilizer Requirements

No. of hills/ha. ' Kg. of Urea/ha. Kg.TSP/ha. Total
6,000 12 6 18
7,000 14 7 21
8,000 18 9 27
9,000 - 9 2')’
10,000 20 .10 .30

T2 Technology

1Y)

2)

3

4)

is used and conmsists of:
sowing 6,000 hills/ha.

- placing 1 g of TSP into-the hole dug for the seeds;
~ planting 8 to 10 seeds of millet of 5 to 8 seeds of
sorghum in the hole.

when the first weeding is done

—~ weed around the plants

- reduce the mmber of plants to 3 per hill
~ add 1 g of urea to each hill,

when the third weeding 1s done

~ add another gram of urea to each hill,

double cropping (planting cow-peas) is carried out between
the first and the second weeding.
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Animal Traction -

1) plowing
2) sowing by land = = 1 g TSP per hole
3) first weeding done with the plow - add 1 ,urea per hole

4) second weeding done with the plow = add.1l g urea per hole
cow—peas planted in between the hills.

5} no more weeding done with the plow,



Table No. 1 "Average Yields of Certain Crops (Kg/ha)

Dams (Receesional

Soil Type Oualo ‘Dieri Rainfed
A = Sorghum 330 - 494
Millet - 416 395
Cow peas 280 - 210 210
B - Sorghum Fellah @, 780
Nienico G, 560 -
Nabane G. Co- 1,500
Millet 610
C - Sorghum 430
Millet/Sorghum (B) 416
Cow peas (1) 300
(i 250
(111) (B) 300
Sorghum Early Nienico G.479
Fairly late
Nienico . G. 504
" n: G. 524
Fellah Nabane G, - 550
Nabane 899
White or réed @, = )
Fellah 600
Gadiaba- G. 673
Manganie G. 712
Millet Souna H 344
" H 290
Sanio H 270
E - Sorghum IRAT
Varieties G, 1.378
CE 67 (CT) .
CE 90 (CT) 1,185
G. Guidimak,
H, Hodh
CT. raditional Crop

460
270
241

Dryland Agriculture RAMS, p. 69,

Bradley et al. 1977: Guidimaka

War on Want,

Gannet et al, 1978 (?): OMVS:
Fleuva Senegal, page 31 de
Boutilier et al, (1962) (B)

Average 41 Years Beaudoin, J.C,

35

"
”n
”

(1]
”

-G 1~

1975: Project du
developpement du
Sud-Est Mauritanien
p. 31 =51

BDPA,

S =176
S =176

Beaudoin, J.Co’ 1975 p. 36

bdpa,



Soil Type

Nature

Millet

Sorghum

Millet
Kayes
Bafoulabe
Keniabe
Kita
Nioro
Yelimane

Sorghum durra
Sorghum caffr

Pennisetum typh, (millet)

Sorghum
Millet
Cow peas

1966
1967
1968
1969

1966
1967
1968
1969
*

a

Sorghum from Mali

Millet from Upper Volta

67
68
69
70

67
68
69
70

Table No. 2 Average Yield of Certain Crops Kg/Ha.

Qualo Dieri Rainfed Dams (Reces$ional)
1,087 ‘ (Statistical Service in OMVS:
827 Etude socio—economique du
790 Bassin du Fleuve Senegal, 1980.
817
1,215
969
990 Upper Valley
1,171
568 Mme Keita (R.N'Diaye) Kayes et
600 le Haut Senegal® Vol.2 p.
600 107 - 108 in OMVS,
600 Etude socio~economique du Bassin
- du Fleuve Senegal, 1980,
522 (Ministry of Rural Development)
1,213 Grain Yields (Tamour:en-Naaj,
956 Bouraga, Boumdeid) g::
658 Rural Development in the '
Tagant Region (As rainfall
= 249 mm) (S = 124 mm)
1,600 s . .
1.400 eneg§1 River Valley: Irat, 1970
1’300 op. cit. Brown, RAMS, 1981;
’ 100 kg/ha,
557 Growth rate with 100 kg, /ha,
596 of IRAT fertilizer, 1970. op.

cit. Brown, RAMS, 1981

*#  Administrative regions in Mali,
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Table No.3 Average !}.elds for Certain Crops io Xg/ha,

Soil Type Cualo Dieri Raim=fed . Dans (Recessioral)
Xature Millet density/ba.
illet = CIVIY
Treatment No. 10,000 hills 2,590 vith nitrogenous fertilizer
N2 - » 2,648 20 kg/ha. Urea, 10 kg/ha. TSP
NXCP.CA. 1/80 N4 bl " 2,441 40 kg/ha, Urea, 10 kg/ha, ISP
KF " . 2,021 10 tons/ha; farm yard manure
Millet = CIVT Population: Millet/cow-peas/ha, cP
Trearment (1) 4,444 /33,335 1,250 + (480) 13 kg/ha Urea, 75 kgtha, STP
A 8,888/33,335 2,229 + (625) 22 kg/ha ™ " " o
XCP.CA. 2/80 B 4,444/33,335 1,588 + (855) 1Bkgha » n = "
AB 8,888/33,335 1,933 + (570) 27 kg/ha * - - -
Cc 4,444/66,670 1,529 + (939) 13 kg/ha v " - il
Ac 8,888/66,670 1,800 + (726) 2kgha * " = "
BC 4,444/66,670 1,270 + (903) 18 kg/ha “ " " "
ABC 8,888/66,670 2,138 + (845) 27 kg/ha ¥ " " "
Milletr Population per hectare cP )
CI\T Varieries 10,000 hills/ha 1,776 + (737) c1 20 kg/ha Urea; iG kg/ka. TP
NCP.CA 3/4 EK 15,723 * = 1,715 + (319) c2 31 kg/ha " 3} 16 kg/ha, TSP
ICRISAT W&C ~CX ~ 75 15,723 = = 957 31 kg/ha " ; 16 kg/ha "
¥illet = CIVT Population per hectare
Treatment a 10,000 hills/ha, 1,640 N4 50 kg/ha of urea
b " oo 1,422 K2 20 kg/ha of urea
X2.Ca, 5/80 ac ~ "= = 1,351 XF 10 tons/ha of urea, fars yard
manure
abe " . " : 1,337 NO = vithour urea
Millet Population per ha,
MP.CA. 7/80 A 10,000 hills/ha, 1,077 withont manure (residual value)
" " 2/8 B b LA 946 n - " -

The experiment were carried out at the INRA, Tarna, Repwblic of Niger,
1979 ~ 80 or “dune soi'™ . '
Source: Cunard, A.C, Annual Technical Report CID: REDSO/MA 76-8% NCP: USAID Project,
500 ~ 550 mm. rainfall zone
* These technical terms are used in the French version of this table,

683 ~ 11 = 130 - 201
NIAEY, KIGER,



