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SUMMARY AND CONCLUSIONS 

RAMS studies have shown,that rural sector production
The 
The agricultural
in Mauritania is dependent on climatic factors. 


sector is dependent either on rainfall or on flooding in walo lands.
 

The quality of grazing lands in also dependent on rainfall. Inland
 

fishing is also dependent on rainfall in the Fouta Djalon of Guinea
 
In a word,
and flooding in the middle valley of the Senegal River. 


the rural sector is an area of complexity and risks.
 

It has been discovered that .rain production has been falling
 

and steps must be taken to put
at an annual rate of 5.2% since 19611 

an end to this trend. 

At present the agricultural sector produces only 20% of
 

domestic demand for grains and major efforts are aeeded to reduce the
 

country's dependency on foreign grains. The road to development in
 

basic idea is "risk minimization"the rural sector is a narrow one. The 

in rural production as a means of increasing income.
 

There -re numerous constraints to rural sector production and
 

they fall into 3 categories: (1) natural constraints (rainfall,
 

(2) technical contraints (types of technology)
flooding of lands, etc.); 

^
 

(3) humar and organizational (land tenure, taxot-" 
, 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
 
Human
minimization of risks through better techniques of production. 


and organizational constraints21re treated in another report focusing
 

on methods of implementation. 

One of the main reasons of poverty in Mauritania is the low
 

no sector of rural production
produztivity in the rural areas, so 


should be neglected. Three sub-sectors are analyzed in this report.
 

1) See page 18.
 

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



Agriculture 

8 % of GDP 	and corostitute...
At prentl agriculture rontrbtesd.

8%.of d uva ruras'-sector.
lue ad dJ the 

G (ernmenta -icultura p i-o has:gi(ven- priority to, irrigated 
rain-fed 'aUiculture cean,agriculture. 'However, it Taust ben-o-ted, . 1hat 

with a iwodest -amounit of invest-meit, C~tiap o:3 o he 

for ..tic Collu in 2000. ;Ranafed agrculture has been"on 

attentiondurg the .. 	 Rnf 


period 10 S digtted; 	 Agriculture can reach i'aisitiona 
maximum. ra t odeelopment: An increase in production in unil -f Cd 

I'iTs 

improved technology, intercroppingagricultur, can be made posaible through 

and animal traction.e-b
 

Grain con su ption both 	 in the rural and in the modern sctoi' 
year 2000 iv r eht consumplonwill rise 	to 316,000 tons in the 

Oaterns given .nutritional norms (D2 demand) , consumption
1 demand); 


wil, be tons.. h306,000 


saveRainh-fed agricilture will thus enable the country to 

about 30 million dollars (330 TS dollarston of, imported grain X97,000 

tons), while giving employment to about 100,000 persons (farmers and: 

farm workers).
 

are to be 	 considered inThree 'agricultural production options 
this sub-sector:
 

Option A 	 Reaching the goal of food self-sufficiency by,the 
year 2000. 

Option A: Increasing 	 produ~ction tbrough improved' technology 
-while taking into account htan constraints. 

'Opt ion A: Continuation of present trends. 

Qotion A 

In order to reach self-squfficiency in grains by the year 2000; 

the following investmentu are necessary:, 

() investment in rain-fed and in irrigated agriculture; 

(2) rain-fed agriculture could comprise 142,000 ha (8Z,000 in 

40,000 in the River Valley and 20,000 inthe South-Es st, 
the wadis; 
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Investments in rain-fed agriculture should amount to 
275 million um (175 million UM in the. South-East, 4 mill.ion 

in the River Valley and 104 million in the wadi areas). 

(3) 	 the rate of exparnor of irrigated fields should 'be 4.O00 ha 
between A_990 and 1995 and 4,500 ha after 1.995_ The cost of 
opening new irrigated fields will amount to 2,250 million UM/ 
year (1 I00 million IM i.n the event of decreasing development 
costs, dropping from 0.5 million I)M/ha to 0.25 million 1IM/ha 
in the year 2000) aad recurring costs at 2,425 million U/year 
in 1980 prices, not inclut~ing inflation. (See table XXVlII 
page 72 .) 

Se' -fff iCiency in grains can be attained withi Option A1 , which 
will yield 3( 1,000 tons, or 97Z of demand, according to 1980 consumption 
patterns (i1 and 100% of demand )ccording to nutritional normis (D). 
Rain-fed agr :utture yielas 97,000 tons and irrigated agriculture 
210,000 tons 

Gi' 2n a yield of 5 tons/ha, production under Option A, could 
reach 410,00 tons, of which 307,000 tons wmud come from irrigated 
agriculture Ad 97,000 from rain-fed agrictlture. Option Al , with a level 
of productio rising to 5 tons,/ha.. amounts to 1'30% of D, demand and 133% of 
1)2 demand. 

Op ion A1 could have some problcms in the area of mannnu,,r, and 
several solu ions could be considered: 

- ntensive mechanization and t herefore higher costs; 

- tabilization and relocation of manpower in the river region; 

- artial abandonment of dieri lands. 

Ti. table showing costs and production levels of the various 
options comf res the cost of investments and their corresponding productivity 
of di[ferent options. 

(I 	 investoent and recurring costs a-'"e high ( if the cost of 
creat-ing new irrigated fields does not drop) and coje to 
5,400 million U./year in the year 2000. Irrigated 
agriculture represents 4,700 mi l lion 014 whreas rain--fed, 
wadi. and oasis agriculture require costs amounting to only 
700 million U. 



Summary Table of Producti0n Costs in the Agricultural Sector 

(Millions of UM, 1980 prices) 

1985 1990 1995 2000 

Option A 

Costs 

Production 

Option A2 

1,900 

.1,900 

2,600 

2,900 

4,200 

4,300 

5,400 

6,300 

Cost's 

-Production 

1,400 

1,800 

!,800 

2,500 

2,500 

3,400 

2,906 

6,300 

Option A3 

Costs 

Production 

1,100 

1,700 

1,400 

2,000 

1,700 

2,200 

1,900 

2,700 

Rounded figures. See details, pages 71 and 72. 
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~~:7thi ol ption 2 0tons 
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Livestock
 

Herding made up 16% of GDP in 1979 and contributed 75% 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 maxirized. Production,
which is now 2.2 millinn UBT, could rise to 3.6 or 4.5 million UBT in the
year 2000. However, all activities in this sector will depend upon how
the government structures the role of herding as a rural s3ctor activity

between now and the year 2000.
 

This is a neglected sector. It produced 75% 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 male. 
These predictions,
 
or scenarios, are conditions of:
 

normal rainfall (N)
 

poor rainfall (P)
 

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 " to 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 ations must be accomplished-.in order to improve animal husbandry. At
 
present, grazing lands are able to support 3.6 million UBT's (Unite de
 
Bftail Tropical -- Tropical AnimalUnit), of which only 2.23 million are
 
used: Better range management vould enable an improvement of this
 
situation, so that production could reach 
4.5 million UBT's toward the 
year 2000. 
 (See chart LI;,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 LI : increase herd sie 

Option L2 : improve herd productivity
 

Option L3 : continuation of present trends
 

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

Underbyption LA ; there can be an increase in herd productivity,
 
This is a combination an maximization of all of the action in OptionsL 2

and L . In addition, new grazing lands are to be opened, enabling 
a rise
 
in thie number of UBT available to herds to 4.5 million. Option L1 is 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 'O years after
 
investments are made.
 

The range manag3ment 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 L2 involves improving production as well as increasing 
the number of UBT available to herds froM 2.6 to 3.6 million UBT. This 
optitn represents an average cost of 150 UM/UBTfyear. The increase would 
amouit to 20 to 25% in the year 2000. Option. 2 is an essential eleent 
in ef£orts to protect th environment through range management. 

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

Furthermore, a comparison between D 
 demand for meat (following 
present trends) and D2 demand (according to nutritional norms) and the
 
productive potential of the livestock sector, assuming no important
 
changes in the sector, indicates thr't:
 

http:accomplished-.in
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--depending on rainfall patterns, satisfying D1 demand for
 
meat is possible until
 

1986, if rainfall is poor;
 
19P6, if rainfall is good.
 

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

Thus, meat conGumption in the country must be reduced from 
23.6 kg/per capita/year to -U kg/per capita/year in the year 2000, in
 
other words, adiustment to a lower level.
 

Fisheries
 

The fisheries sector has a proising future. However, it will 
be necessary't6 i-vest in traditional inland and marine fisheries and, in
 
order to plan ahead for the day when coastal vaters no.longer have fish,

it will be n'ecessary to invcst in trqditional as well as s,-,it-industtial 
fisheries in order to have a firm foundation for the ultimate development
 
of a national fishing fleet. This sector in compjo.ed of river fishing,
 
traditional marine and industrial fishing.
 

In the inland fis.e'riti sector, which is completely different
 
from marine fisheries, the creation of fish ponds will be necessavy in
 
order to stabilize product1.i. These pona hould, ov- ._R0u ha in
 
the year 2000.
 

Traditional and scM-ii.odustrial marine fishing are not yet
structured but have a signific:,.nt development potential. The structuring 
in question must take place oai three levels: organization, infrastructure, 
and .quipment and training. About 100 "terafiers" (fishing'boats) and 
200 rnotorized canoes could be used. 

Summary of the possible options:
 

Option 17, deveiop:ent of industrial fishing 

Option F2 L"'-arting of piscTculture, improvement of traditional
 
muarine and srj.'i-industrial fishing
 

Option F3 continuation of present trends
 

Option F, would enable catchies to reach 200 to 300,000 tons/year 
and produce a value of 3,000 to 5,400 million Tl)/,vear. Neverthieless, this 
is a costly option ond wl.1l .. ;'ri :impact on tLhc country's balince of 

throughnayments an export of. currency ai e-a- - T o) Furthermore, 

http:signific:,.nt
http:compjo.ed
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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 c6'sts. 

SOption F can meet domestic demand while at the same time providin
 
fish for export. Potential 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 t6ns 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 F2 provides for the creation
 
of 5,000 ha of fish ponds inorder 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 ivolve 
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 F2 will also offer many more job opportunities
 
than Option F1 . 

Option F2 does not exclude a selective granting of fishing
 
licenses in order to obtain the foreign currency needed to develop this
 
sector.
 

Option F3 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 fish. 
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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 combination 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 options correspond to the high, medium and low 
options. 

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

Option A = I AI LI Fl 

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

Option B A2 F2
L2 


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 



Overall cost (investments and recurring costs) and annual
 
production under each of the three options would be as follows:
 

1985 1990 )995 2000
 

(high productivity)
 

Costs 8,600 6,000 7,400 6,400
 

Production 12,700 15,500 17,800 21,200
 

Option B
 

edium productivity)
 

Costs 2,500 2,500 3,100 3,500
 

Production 11,300 12,800 14,600 15,700
 

Option C 
(low productivity) 

Costs 1,700 1,500 1,700 2,000 

Production I1,100 12,000 12,700 12,800 

MUMioS of UN, 1980 prices, rounded figures.
 

Outp7t levels udrt7 the ithree ptions change slowly, and the 

differences bet'ween the options are vi.ible only in the long run. 



Investments and Value.Added in 1980 UM Prices
 

1985 1990 1995 2000
 

Option A (High)
 

Investments 	 7,900 4,500 4,700 2,500
 

Value Added 10,400 12,200 13,800 15,600
 

Option B (Medium)
 

1,350 	 1,500
Investments 1,800 	 1,400 


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
 

gi-res 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
 
sector is to be noted.
 

Agriculture is the sector which will offer the most
 
employment.
 

3) 	There is a conputer program called 'R.A.M. II" which is used to
 

analyze the input-output table.
 



Option L1 (Livestock) will maintain employment in that Hector 
wheread Options L) and L3 will l ad to migration, 

Fishing is a sector that is very capital-intensive and offers 
relatively little employment. 

The Choice Among Opti us 

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

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

L1 A2 F2
 

In the final analysis, it is essential. to overcome the 
technical human and orpanzatlonal constraints in order to improve 
production in 'the rural r.ector. 

Finally, there must be a radical j.sycLhological change and an 
iron will on the part of the government as well as of the people in' 
order to mobilize the energies needod to mobilize -the rural sector. 



"' :-. 4 

Introduction 

'This report is part of a series of 7 RAMS 'reports on 
development strategies in Mauriania. Three, methodological" reports 

(the macro economfic indodel, 'the input-output miodel. anid the basic needs 
approach),couEtitute the first part of this series. A second group 
of sec'total reports focuses on problems and proposes options for the
 
-vasL8-990-to-th-year-20Oi---These-- report's-.-ere--on:-----7.. 

rural production (agriculture, livestock and fisheries);
 
the outcomes of rural production;
 
health and nutrition; and
 
manpower,
 

This report sbould bie studied-in its context as part of a series.
' 

An "iterative process".is built into this whole inorder to
 
permit changes and integration in the data. Integration is achieved
 
mainly through financial programs.
 

The report describes, the rural sector and its main sub-sectors
agricult--: livestock and fisheries-while situating them in the
 
overall economy of Mauritania. The analysis of the rural sector brings
 

out consttraints as well a.9 policy-guidelines.
 

The methodology, hypotheses, scenarios atid projections are
 

S clearly spelled out in order to facilitate integration with the 'other
 
reports.,,:n Three hypothees are considered;
 

The high hypothesis allows for food self-sufficiency as well 

as fish exports, whereas the low hypothesis concerns a continuation 
of present trends. The hypothesis concerns the domain of theeitddlew 

possible and attainable.
 

Projection are made for production, the value of this 
producti~on, for investmenta, operating costs as well as for employment 
I.ased on each hypothesis, or option. Data are disaggreg,'ated by 
aubsector and ultimately regrouped in o~rder to have an overall, view. 

The report shows that in order to "raise the level of income 
and to reduce dependence on outside support," 4) a development 
Istrategy to stimulate production must take the following criteria 
into account:
 

. simple technology, adapted to the economic and social 
e nvironment where possible;
 

small scale in Wize, requiring little capital and accessible
 

to the private secto)-, 
employment generation;
 

-- --,certain profitability.
 

.4) A. Diop, Politique de D6velo pementaspetmacro-conomique. 

Dept, of Studies and Progrumming, Nouakchott, Aug. 1980, p.23.
 

http:process".is


This production strategy is 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 isno 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.
 

Coal of the Study
 

The study is intended to:
 

(1) Survey potential production in the rural sector (agri
culture, livestock, fisheries) based on various 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 A1 A2
 
A3; Li L2 and L3 for livestock, and Fl, F2 and F3 for
 
fishing. Potential production in the rural sector for a
 
given 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: low 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

strategLes, allowing it to come up with optimal combinations
 
given the constraints in agriculture, livestock and fisheries.
 

MethodvIlog
 

This study is 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 2000.
 

This study covers 
three broad sectors: agriculture, livestock
and fisheries. 
The industries connected to thesesectors have been
excluded. 
The resulti-ng 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 nuitritional needs (grains,
 
meat, fish).
 

Based on existing resources, 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.
 

i, mitations 

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 fill in missing data on the economy of
Mauritania. 
The statistics which have been gathered are tested
against other sources and verified by RAMI-S,field trips whenever
 
possible.
 

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

5) See RAMS Report, 1981.
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Agriculture experienced negative growth (-42) 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 6% whereas per capita value added in livestock
 
has remained unchanged. Grain production has fallen by about 5.2%
 
a year since 1962.8) Witheut 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 Production 

Trend Coefficient Staples CerealB 
of Variation Trend Coefficient Trend Coefficient 

of Variation of Variation 

V IT ) M Gnt) (% yr;) (per cent) (Z yr.) (per cent) 

1.22 18 -4.2 21.49 -5.22 22.91 

Source: International Food Policy Research Institute (IF1I), 
"Food Sei- ty-Program," Washington, D.C., 1978 (douter prlntout . 

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 zone, where irrigated and recessional agriculture
 
can be practiced in an area of 80 to 100,000 ha; the area 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
 
insecticides, etc.) 9) In the South-East, the methods of extensive
 

8) Ibid.
 
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 irrigation 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 ni~b6 (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/heetare 10)

Sorghum in recessional fields: 430 kg/hectare

Corn in recessional fields: 650*kg/hectare

Millet/sorghum in the South-East: 
285 kg/hectare.il)
 
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) Ibid, p. 65.
 

11) Ibid, p. 66.
 

12) RAMS reporten Irrigated Agriculture, .1981, p. 52;
 

http:kg/hectare.il
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AGRICULTURAL ZONES
 

OF MAURITANIA 

Palm groves 

Palm groves and dams 

Dams 	 Palm groves

1Dams 
R iv r HemmSouth-east 

River Valley = 	rain-fed
 
rece ssional
 
irrigated
 

Dams = 	recessional agriculture Scale:
 
behind dams
 

1/6,500,000
 

Oases = Palm groves 	 Source: 
RAS; 1981 

rain-fed
South-East = 



-21 -

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 (HEIMA) could be useful in Mauritania. 
It would consist of recognizing as cooperatively owned the lands in 
recognized communities. These cooperatives would be obliged to 
maintain these lands 14) in good condition in return for supervision
 
from the grPrnm~n-

Manpower
 

The 	1977 census gives an idea of the overall distribution
 
of manpower in Mauritania. 15) T1;e manpower stock (persons aged 15 
to 64) was composed of 709,000 individuals in 1977 (339,000 men and 
370,000 women), and of 769,000 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 persons, or 77% of the 1977 total.
 

The 	farming population has been estimated to be as
16)

follows: 


South-East: 36,237 practicing farmers or farm workers 
River Valley: 16,002 " " It it , 17) 
Recessional areas: 16,552 i "" " 

Oases: 20-30,000 	 " " " " 

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

13) 	"Land Tenure and Community Development in RIM; Land Tenure 
Center, Univ. of Wisconsin, Jan.. 1I n. 9 5 and passim. Social 
Organization of Aqrie,,l1t-- - RAMS, 1980. 

14) p. . 
15) 	Employment TImplications of Alternative Development Strategies,
 

Option Paper, 1501, chapter I. 
16) Dry-Land Aariculture, p. 37. Oasis Agriculture,-RAMS, 1981, p. . 
17) It appears tuat t e farm population in the 'River Valley was 

underestimated bcoause tih census was done during a bad year. 

44 
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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 12% for the rural sector and to 8% among nomads.18)
 

In the area of heaith, only about 20 to 25% of the
 
19) 
population has access to health care. Most health care services
 

are concentrated in urban areas 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 is 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.20) 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. SONIMX imports,
 
fixes the price of and distributes all of the above
mentioned products.
 

OMC (Mauritcmian Ccreals Bureau) is responsible for 
stockpiling grain r.nd buying local production. OMC 
purchazes yore only 1,500 tons for the 1977-78 season 
and l,800l tons for the 1978-79 season. 

CMA (Food Aid Conmxssion) is responsible for distributing
 
a portion of donated grains (20%); it also establishes
 
the selling price of the other. portion of the grain
 
stocks in order to cover dictribu tion and transporta
tion costs. At present the selling price of rice is 
lower than the price of imported or locally-produced 
rice, as tble AI , page 23 . 

The selling price takcz into account the costs of
 
Importing and the costs of operating SONIMEX.
 

18) AMS report on 14-nncwer S1ill , 1980 Chapter 2.
 
19) RAMS 1'.lth and-:1 rritional Situation In Mauritania, 1981.
report en t 
20) RAMS report-r COn(:oi.-ytienl' i9, ae1S. 

http:surveys.20
http:nomads.18


Costs of Rice 
T Ile A-I (titon, 1980 prices) 

ITnrrted Rice Local Rice 

Costs of the -riceCAF 2*5 us$/toC00 US$!ton Producer's price (paddy) 11,000 

Gost in 114,625 18 000 Transport 22,000 

l.uyll.g ?cst2<2 626 Hulling costs i,800 

Sh-ping & handling 1,500 1,500 toa,-e 500 

Labor ane parlking costs 500 

Tota 16,417 20,146 

15,800 

Cenera. costs 2,683 3,292 

T. ~es 493 604 Conversion rate 0.6 

2'94 352 Price of rice 24,500 

Storegs coOzs 320 320 --by-products -1,800 

f~as ~ ot22,700 
20,206 24 ,714 

L 3,0001) 
,_--_o",00&) 3 Transpoirtation o st ") 5 7.-

277" 2 )2.7002) 
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Income
 

Annual rural sector.ncome23) is es~1mated to be 12,OOOUM
 
per capita per year.
 

An analysis of rural sector income24) shows that revenue
 
coming from the productive sector is equal to only 31% of total sectoral
 
revenue, and that services amount to 38% and transfer payments to 31%
 
of total revenue. Thus, 2/3 of rural sector revenue comes from
 
sources tsat are not directly productive.
 

'Turthermore,regional income distribution is assymetrical.
70Z of th_ budgetary units own less than 35% of total income. The Gini 
co efficient is R P 0.46 for rural sedentary persons and 0.41 for 

nomads. 

Government Development Policy
 

The 3rd Plan's goal was to establish conditions necessary

for the "takc-off" of the rural sector by eliminating major constraints.
 
On the other hand, the objective of agriculture is to increase crop '
 
production. In order to carry this out, an investment of 4.8 billion UM
 
had been planned.
 

Production
 

I=norts will continue to rise unless there is an important

structural cbcn, a allowing for a reorganization of agricultural

policic3 (-?rice, Lmport, agrarian reform poli cies, etc.). Such a
 
change ouid requikrc a rehabilitation period followed by a period of
 
production. The major productive zones of Mauritania, based on types

of product:%on possible, are the following: 

River region (dieri,25) irrigated fields, walo land, until
 

the construction of the Manantali dam);
 

South-East (dieri);
 

Wadi farming
 

23) Pwr.f l .Z-cnre , p. 15.
 
24) Rural D-'.-lcpmrnt Planning Commission, draft report, Oct.1980, p.40.

25) Di5c.-.: lcnd 1Kated on the upper slope of the river valley; area of
 

rain- fd 1761 land cultivated after the Senegal River'o: 

recedes from flood ntage.
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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
 
,fertilizers, 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:
 

Ti: 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: T1, 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:
 

T1 = 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
 

T3 = 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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Traditional itechnology (Ti) is used in the various productive 
!gions (the Southr-Bast, the Rivpr Valley, the areas')of, 'Aadi, cultivation). 

Potenialroduction usiong traditional cul.tivation techniques,
 
-hot areas,and ahreopuiationinvoleeode rzonet;
in the various i'are presented 

a ltableA-Ill-'page 28'. Given present trends and traditional technology, 
he-' South-Ea st'region, thp dieri and web~ lands and the wadi ara6 .iill 

, 

"2 n1:-~eto -pi~qduco about bo; ~ : the,-vawr200 

aepre'sents 17% of total needs* according to nutritional. standar.d'S* 0D2) 
bu113,000 farmers and farm workern.'2will be,,employed, 

Production costs: are.p .qentedin Tables A-IjIIV and pages 29030. 

6) .eeAppendix.
 



-28-


Estimated costs are based on the budgets established by RAMS27) and
 
presented on page 31 . With.an average total annual cost of 177 million
 
UM in 1980 prices, it can be said that expenditures on rain-fed
 
agriculture using, traditional technology are negligible.
 

Traditional Technology (TI)
 

Potential production in traditional agriculture is as follows:
 

Table A-II Potential Production With TL
 

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 (tons) 15,660 17,707 20,083 22,666 25,645 

Nigb production 1) 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 (tons) 12,900 13,897 14,971 16,128 17,375 

Nifbi production 5) 2) 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 - -

Wadi 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 (tons) 
*4) 

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 Rural Production
 
in Mauritania.
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Explanation of Table A-'il
 

I-	Production rises with the growth of the active labor force by 2.5%.
 
Production includes two dimensions: manual labor (74%) and animal
 
traction (26%). 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 sorghum.
 

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

4. 	 Yields are 425 kg per ha for sorghum. 

5. 	Ni6b6 yields are 280 kg per ha. 

6. 	 Rate of manpower increase - rate of population growth - 2.5%, 

Table A-Ill Production Costs in Traditional (TI) Agriculture 
ITHli-ons of UM, 1980 prices) 

Source: Author's calculations
 

(26%) and manual 

1980 1985 1990 1995 2000 

South-East 
Area 56,570 64,000 72,415 81,931 
Cost 6f manual cultivation 30 34 39 44 
Gost of animal' traction 61 .69 78 88 

RiverRegion 

Dieri land area 32,319 34,816 37,507 40,406 
2)Cost s 22 I23 25 27 

OuaJ.o land area 42,000 22,000 -

Co st s3) 61 31 -

tBecc sgonail 

Area 13,500 15,000 18,000 21,000 

Cost sit) 115 13 154 18 
Total annual costs 185,5 171 157 177 

i)Traditional agricul.ire ii 1:11C Souk-Ea;t has two dimensions: animal trac.ion 
labor (74%). The cost per hectareusing animal traction is 

4,152 UM; for using manual labor, 728 UM per hectare. 
-2):osts for dieri. farming = 673 1JM 
3) Costs for oualo farming = 1,453 UM 
4),,Costs for recessional farming - 856 UM 
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Production Estimates Using T1 

(Millions of UM, 1980 prices) 

1980 1985 1990 1995 2000 

South-East Region 

Millet/sorghuml) 

Ntebe2) 

219 

63 

248 

71 

280 

80 

317 

91 

359. 

103 

River Reion 

Dieri land millet/sorghum 
Nibe 

Oualo land 

Millet/sorghum 

181 
50 

289 

194 
54 

252 

210 
58 

132 

226 
63 

243 
68 

Wadis 

Millet/sorg;ium 72 80 89 107 125 

Value of production 874 899 849 804 898 

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

2) Price of Nigb6: 30 UM/kg 
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Table A-V Operating budgts 

Type of agriculture 

Rain-fedOualo 

Dieri (Senegal River Valley) 

of the Various Kinds of Agriculture in Mauritania (1979) 

Costs per Hectare 

Materials Maintenance & Other costs Toral costs 

Depreciation 
103 100 1,250 1,453 

168 100 405 673 

crop 

Sorghum 

Wi56W 

Yield 

430 

45 

Income per Hectare 

Price' CMU/kg) Gross incDae 

14.5 6,2J5 

30 1,3f0 

et Intone 

6.134 

Bays of work 

85.5 

income 

72 

Dieri (South-East) 172 100 455 727 

Millet 300 13.5 4.0,3 3,877 70.4 55 

Dieri (animal traction) 172 2,960 1,020 4,152 

Sorghum
Millet, nfb._4 

Sor:hum, Millet 
Ril 

Ox 

325 
60 

375 
60 

0.33/head 

14 
30 

14 
30 
7,280 

4.5 1 
1.8 3 

5,2 a 
1.1 0 
2,' 3 

5,623 

5,29e 

72 

551) 

78 

96 

Recessional (dams) 133 100 623 856 SPI~u 430 14.5 6. i5 7,179 0 84 
Irrigation 
Rice (I crop) 

Sorghum 

Tomatoes 

19.380 

5,600 

10,580 

4.500 

4,500 

4,500 

9,550 

8,870 

23,4902) 

23,4302) 

18,870 

38,570 

Rice 

Sorgh= 

Tomatoes 

60 

4.000 

3,500 

2,500 

10 

14.5 

20 

40, ;0 

50;"70 

50,( :0 

16,570 

31,680 

10.820 

1113 

1i3 

753) 

110 

26 

145 

Oases 

Group 1 11.550 16,775 31,7205) 60,045 Dates 3,200 35 112,C 0 203.435 174 1,169 

Vegetables 6,000 25 150,(30 

Group 2 1.760 7,315 19.1066) 28,175 

1) Implicit or explicit costs in rain-fed agriculture and in recessional 
agriculture behind dams, plus investment and other costs at 6 inirrigated and oasis agriculture. 

2) Annual capital costs  175,000 UM/ha at 62 a year.3) Assuming that transportation and harvesting eusts - 152 of the value 
of the harvest. 

4) Work done by family members. 
5) Investment cost of 500,000 UM at 6Z included. 
6) Inntment cost of 300,000 UM at 6% included. 

Date palms 
Dr.tes 

Vegetables 

Date palms 

59Z 

3,200 

V0 

592 

2.5 

35 

25 

2.5 

I,'80 

112,000 

20,000 

1,480 

105,305 17 900 

Source: Agricultural Production: Analysis of Selected Aspects of 
Mauritanian Agriculture. RAIS, 1981. 



Potential Production Usinrg Iproved Traditional Cultivation Techniques
 

T2 technology is an improved fori 
 of traditional technology.
Because of the very low level of agricultural technology nowiin use
in Mauritania, it is possible to improve crop yields by simply improving
inputs and by spreading the practice of inter-cropping and animal
2 8 )
traction.


Potential production for the various regions, arable landarea and population concerned ara presented In Table A-IVpage 33
Totalpproduction using inFrovcd technology in the South-East, dieri
and walo land3 and wadi lands amounts to 97,000 tons by the year 2000,
or 31% of total dem-nd, according to tho N nutritinal norms.Employment for 113,000 fcr::rs and farm workers will be available onan arable area of 143,000 hectares. Production costs are presented in
tableA-VII on page35 . Anniuil ccst, (investment and recurring)production forusing improved technolc;gy come to 342 -pillion UM in theyear 2000, or Th:.ut double the cost of traditional technology for
about double the production. 

28) See explanation in inncx:. 



--

3 
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Table A-VI £x2 Tecihnolou (Imoroved Traditional Agriculture)-

Potential production in 'imnproved -tv~ditional agriculture is: 
* T: 3, .L : , 

--98~ 18
 

South-East 

40,995. 52,478' 59,374
Population 336,234 46,383 


56,570 64,004 72,415 81,931.

Area (ha) "50,000 


24., 8868 61,790

'Prod'n' milct/sorghum 15,660 17,707 40,881
o 


(tons)1)()
 
5,412 7,778
Cow-pea Ro.,f) 2 41.0 2,747 3,863 


production
 
River V lley
 

. 16,002 18,105 20,484 23,176 26,222
Populition 


30,000 32,319 34,816 ~..37,507 40,406
Dieri lands (Ila) 

. 
15,967 1.8,754 22,122.313,897
'Prod'n mi et/ 12,900 


2,701 3.232
 cow-pep (ni~b6) 1,680 1,810 2 228 

production
 

Walo lands (ha) 48,000 42,000 22,000 


Sorghlum prod'n 3 ) (111) 20,640 18,060 9,460
 

Wadi' Lands
 

18,727 21,188 23,972 27,122

*Popul;ktiol 16,552 


Area Gna)Ar~(h) £,00 :3,00
, 2,000 3,0 15,000 .38,000 21, 000 

12,600
Irod'n mi et/ 5,160 5,585 7,500 9,900 

~~orghumn(V3. 

54,360 55,469 57,795 69,535 96,63

Total(I 1I 111 IV) 


Potential. prodution using '2 tecbnolo:gy, given normal rainfall 
condct-ions 

of successful harve.st l . 
(production figures calculated on a ba£s of 4 year 

,out of)

1)2) and 3): See explanation of the table on the next paga. 

http:harve.st
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Explanation of Table A.-Vi
 

1) Active farm population is expected to grow at the rate of 2.5%. Manual
 
Using manual
cultivation is 74% of the total, 	animal traction 26%. 


atcchniq.'cs. ezich agricultural worker can work 0.7 tc 1.8 ha. whereas 
plow can cover 2.7 to 7 ha. Tho years 1980-35 are considered a period 
of r+h &!litaton. After 1985, yields will be: 

ut1.Lan-Li..al. Labor Animal Traction 

ll/ o -gh,iw Cow-peas' Millet/sorghum Cow-peas 

1980-'5 310 ku/ha 210 kg/ha 350 kg/h. 255 kg/ha 

" 300 "1986-90 400 " 	 235 " 450 


260 " 650 " 350 "
2991-9 500 " 


" 400 "
 1996--2001i 600 ? 31.0 " 8.0 

Fertilizer reqiiire-rints are 6 kg of TSP (Triple Super Phosphate) 

mnd 1.2 kg, of urea per bectare, assuming 6,000 plants per hectare.. 

River Re~fThn 

.2) Yiel:h for willc;:/:3rght:
 
ILL let Cow-peas
 

i930-85 430 kg/hn 280 kg/ha
 

320 " 1990- 459 	 " 


" 	 360 "YV95- 500 


450 "
2000 .550 " 


Urea
Fei: ti izer renitired TSP 


19S,,-85 6 kg/ha 12 kg/ha
 

"
 9 " 198$-90 

It1.2 	 " 

" it15 " 1?25-2000 

1980-85 /1-"0 kg/ha 

'fte985-90 500 " 

After 1990, the f-anantaii cam willl submerge walo lands. 

1990-95 

http:ut1.Lan-Li..al
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Table A-VII Production Costs Using T9 
- Improved Traditional Agriculture
 

(Millions UM, 1980 prices)
 

1980 1985 1990 
 1995 2000
 

South-East
 

Atea (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 area (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 UM) 6) 
 57 54 51 
 57
 

Total costs per year 
 269 277 295 
 342
 

Source: 
Author's calculations.
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Ewlaation of Table A-VII
 

RAIM.293roduction costs are based on the budget established
 
by 

The costs of production per hectare are as follows:
 

1) South-East
 

Manual cultivation 728 TUM
 
Animal traction 4,152 UM
 

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

Animal traction is expected to be used by 50% of the farmers
 
in the year 2000.
 

River Valley
 

2) dieri lands 673 tIM
 

3) Walo lands 1,453 UM
 

Investment costs equal 15% of total costs.
 

Recepsional ariculture
 

4) Recessional agriculture 856 UM
 

Infrastructure costs are calculated on page
 

5) Fertilizer needs are established according to the norms
 
proposed in the "improved traditional technology package."
 
Average 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-VIII Infrastructure Costs in Wadi Agriculture 

1980 1985 1990 1995 2000 

Area (ha) 12,000 13,500 15,000 18,0C0 21,000 
Annual infrastructure costsl) 52 52 104 104
 

1)	The average infrastructure co!t in dcveloping one hectare of recessional
 
land is 175,000 Ilin 1930 prices.
 

29) Agricultural Pro4eutlon: knalj.is of Slected A.spects of Mauritanian
 
rfdculture.
 

http:knalj.is
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Tabl A-'IX Value of Production Using Tq
 

(Millions UM, 1980)
 

1980 1985 1990 1995 2000
 

Souti-East
 

Millit/sorghum 1) 219 248 348 572 865
 

Cow-teas 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 72 105
81 139 176
 

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 CT3 )
 

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 develupment;

2) planned use of inter-cropping, and
 
3) planned production outputs.
 

These production potentials are shown in Table 
A-X, page 39
 
Under assumption AI, 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 tons of paddy/ha in the year 2000.
 

Assumption A1 at a yield of 3.5 .tons/ha amounts to 68%
 
of D2 and Assumption A1 at a yield rising from 3.5 to 5 tons/ha
 
comes to 102% of D2 demand.
 

Assumption A2 at present production levels yields 114,000

tons, or 37% of D2 demand, whereas assumption A2 with production

rising to 5 tons/ha yields 170,000 tons, or 55% of D2 demand.
 

Assumption A3 yields 83,000 tons under present conditions,
 
or 27% of D2 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 Al and by 18%
 
under assumption A2 and by 5% under assumption A3.
 

The initial installation and the operating costs of
 
irrigated rice paddies are shown in Tabled 
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
 
management.
 

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

The value of production is shown in TableA-VIII Pane 43
 



-39

0~
l 

00H 
L

C
, 

IT, 

c-l'
*1 

N
, 

N
 

r 

H
 

00 

r-

00 
1.0 

roC
O

-q 

\4 

0O
 4
1
 

0
-

C
 

0C
:) 

N0 
110 

C
o

1) 
t 

C
l 

.s 

C:) 
4
%

 

C
 

4. 

'O
 

L
r 

0--
4JC

Y
 

1:-4 
H

n 
H

 
co-
0t 
r 

0Y
) 

Iv 
r-

~ 
0 0 

n 
C

) 
1 

.0,ot
l' 

-

(U
 

H
 (7H

 
m

 
- 0 

m
r

C
l--

r-q 
H

 
cO

i. 
H

-
rC

O
 

fC
O

 
N

 
N

 C
O

 
Hh 

4 

ro 

-H


it, 
0Y

 
fl) 

m
 

l 
C

 
N

 
.0

 
N

 

m
lH

 

O
' 

1-44 

l 

C
l 

l 

0 

N
l 

0 

H
A

 

H
 -1 

H
' 

H
 

-H
vj 

e.-4 

C
l 

a. 

(13 

'0
/O

 
0 (dlI 

C
l14N

 

U
 

Q
 

Q
 

C
--u 

E
-

0 
0 

00 
0

. 
rj 

0
 

0 C
i

-

04 
IH

 

1= 

d 

0-. 

41 

0'p1 
01 
,-.
14 u 

41 

0 1:4 

(1 
u 

) 

-W
 

0'v.4
pP4 
.0

 

4-0H14P
.'~ 

1 

0 .HP
A

 
03 

41 

U
) 



Table A-X T3 Technology: Irrigated Agriculture __103 tons
 

1980 1985 1990 1995 

Option C 

Area 4,311 9,311 14,311 20,311 

Rice production, scenario 1 


Rice production, scenario 2 


Rice production, scenario 1 3) 


Rice production, scenario 2 


Table A-X: Assumptions
 

There are three broad options:
 

Option A Rate of installing rica paddies 

1980-1990 2,000 ha/year
 
1991-2000 4,000 ha/year 

1996-2000 4,500 ha/year 


Option A2: 

1980-1990 1,200 ha/year 

1991-2000 2,000 ha/year
 

Option A:
 
1980-1990 1,000 ha/year
 
1991-2000 1,200 ha/year
 

19,553 45,080 63,980 

19,553 30,053 63,980 

20,529 49,796 74,279 

20,529 33,203 74,279 

2000
 

26,311
 

82,880
 

82,880
 

101,129
 

101,129
 
C) 

In addition, there are two other scenarios:
 

Scenario 1: double-cropping in half of
 
the rice paddies after 1985.
 

Scenario 2: double-cropping in half of
 
the rice paddies after 1990.
 

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.
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Table A-XI Operating Costs in Irrigated Agriculture
 

(Millions of UM/year)
 

1980 1985 1990 1995 2000
 

Option Al (ha) 14,311 24,311 44,311 68,811
 

Scenario i1) 336 857 1,562 2,425
 

(millions)
 

Scenario 22) 336 571 1,562 2,425
 

Option A2 (ha) 10,311 16,311 26,311 36,311
 

Scenario 1 242 575 927 1,280
 

Scenario 2 242 383 927 1,280
 

option A3 (ha) 9,311 14,311 20,311 26,311
 

Scenario 1 219 504 716 927
 

Scenario 2 219 336 716 927
 

1) Double-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 irrigated field: 23,500 UM in 1980 prices
 

(RAMS). 



Table A--X.1t 

Annua I Ju_ t.-..:. ation CosI: r,of J -rit.oed R1ie Padd..es_. 

(Mil .. Lf;,f 2 Cf UM/yVi:I) 

.1980 1985 .990 1995 2000 

O.tn A I (ha) 	 2,000 2,.000 '14,000 4,500 

Costs ) 1,000 1.,000 2,000 2,250 

(millions of U14) 

costs 2) 	 842 709 1, 1.34 1,141 

.ption A2 	 1,200 1,200 2,000 2,000
 

(5t.s .) 	 '600 600 1,000 1,000 
(mil:Lons of LIM) 

Costs 2) 	 505 .425 597 503 

.0t11on1 3 (ha) 	 1,000 1,000 1,2!00 1,200 

Costs 1) 	 500 500 600 600
 

Costs 	 421 354 358 *301. 

1) 	Installat:ion costs of one hectare " ,!i,ji~i.l.-ion 1?i4/hb . 19:,0) 

2) 	 .Tastal].at.irn co'i .,: p,:r ..,:t.i'a O op due ro - , of *:*,:, u'di 
ot.lh-r £actort ; co;$I. l2K ';i drop ,y . r'cnchi a.( , :yi avra"a. 

inst tal,. cc'..t Ii,/hn f:ar 20(00.per icct:are ,.-,n ol 2YY , 0'0,1) In tvhe 

http:Padd..es


Production Using T.:Table A-XIII 
(Millions of UM; 1980 prices)
 

1995 2000
1985 1990 


option Ai 
1,400 2,100
Value of producin 1) 300 	 766 

934 1,878 3,12723332 

Value of production 

Option A?
 

239 626 1,115 1,699.

Value of production 2) 


-Optlon A 


830
640
450 

Value of production 1) 

195 


742 1,011
497 

Value of production 3) 	

205 


15 Price of rice. 10 UM:kg
 

21 Assuming a rise in yield per ha. of 5 tons/ha in the year (2Z annual rise).
 

3) Assuming a rise in yield per ha. of 4% a year until tha year 2000.
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The Oases Sector 

At presenc; 
the oases cover an area of some 4,500 hectares

spre~d out over several regionsMO), and, according to the R !MSstudies,3 1)

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 is deteriorating.
 

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

At present, there are about I million date palms and their 32
 
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 once young trees
reach their productive age (young trees are 
about 40% of the.total). 33)
Sub-jacent crop yields are modest. 
 See TableA-14 , page 45 . The valueof production assuming a continuation of present trends is shown in TableA-15 , and the average production costs per hectare amount to 41,000 UMin 1980 prices (40% of the oases are of the Type I variety and 60% areof the Type 2 variety).
 

The Type I oases are the most accessible ones and are near
consumption centers; 
 they also produce many vegetables. The Type 2
o;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 ecosysteus by tapping deep water resources.
 

"30) Oasis Agriculture, page 62. 
31) Sea Budget. page .RAMS,31 1980
3 2)Oasis Agriculture,
 
3?) !bid, page 72.
 

http:the.total).33
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Table A-XV Oases: Production Using T2 Technology
 

(Millions of UM, 1980 prices)
 

1980 
 1985 
 1990 1995 2000
 

Production
 

Dates 1) 
 581 
 595 
 605 
 616 
 630
 
Grqins 2) 
 0.3 
 0.3 
 0.3 
 0.3 
 0.3
 
Veeetables 3) 
 22 
 22 22 
 22 
 22
 
Henna 4) 
 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 UN/kg. 
4) Henna: 100 UN/kg.5) Average production costs: 41,000 UM/ha in 1980 
 (40% in Type I 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 

Henna 4) 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 LIM/kg. 5) Production costs: 45,000 UM/ha, 

3) Vegetables: 25 U'M/kg. 
1980 prices.. 



Table A-XIX 
 Oases: 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 C! 

Vegetables (tons) 2) 300 1,800 1,250 1,250
 

Grains (tons) 3) '200 400 300 
 300
 

Forage crops (tons) 4) 1,000 4,000 10,000 6,000
 

Source: R4-MS calculations.
 

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
 



Table :A-XX. Oases: Required investients Under T3 

i Il 0 1985 1990 1995 2000 

_:-

(h) 

t ro 

1 \ 

100 

150 

23 

8 

500 

375 

46 

41 

500 

250 

41 

500 

250 

41 

iD Avarag-. productic tsiha: 82,000 li, 1980 prices. 



Table A-XXI 
 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 4) 
 20 
 25 
 25 
 25 
 25
 

Value of production 
 639 
 665 921 1,201 1,443
 

1) Dates: 35 IM/kg. 

2) Grains: 10 TM/kg. 

3) Vegetables: 25 UM/kg. 

4) Henna: 100 UM/kg.
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Consumption:
 

Factors Influencip demand for food_
 

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 L,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
 
consumption patterns (which will be called Dl demand), demand for
 
grains will be:
 

D Demand for Grains (103 tons)
 

1980 1985 1990 1995 2000
 

Rural sector 147 162 197
179 223
 

Modern sector 36 27 40 54 72 
 93
 

TOTAL 
 174 202 233 269 316
 

34) Demographic Projections, p. 124. 

35) Rural Consumption, p. 115.
 

3b) 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 (D2) will be340,000 tons 37. This demand for grains is based on nutritional
 norms which combine a daily intake of meat, fish, vegetables, milk
and grains . . . for sedenatary rural people, for nomads and forcity 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 estimatingtotal food demand from a nutritional point of view.
 

D Demand .for. Grains (103 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 10%, which will be just enough to meet nutritional needs: 38
 

1980 1985 
 1990 1995 
 2000
 

Tctal 191 215 241 272 306 

4) Health Nutrtjon Part111 , RAMS, 1981. 
5) Ibid., page _38 . 



Table: A. XXII: Breakdown of the Demand for GrainsI) (10 3 tCns) D1 

Total demand 

1980 

174 

.1985 

202 

1990 

233 

1995 

269 

2000 

316 

which is composed of the demand for: 

millet/sorghum1 ) 

rice 

wheat 

87 

75 

10 

101 

87 

12 

116 

100 

14 

134 

116 

16 

158 

136 

19 

Others 
2 2 3 3 3 

1).- Demand for grains is made up as 

According to Rural Consumption. 

follws: 50% is for millet/sorghum 

43% is for rice 

6% is for wheat 

1% is for other grains. 
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Explanation of Figure A.1
 

According to Figure A.1, there are two levels of demand
 
for grains: the demand for grains, based on present-day consumption
 
patterns (DI), and the demand for grains based on nutritional norms (D2).
 

In 1980, D is higher than D_, but is less than D1 by

the year 2000. This i3 because of the fAct that the nutritional
 
norms take into account an intake of meat, fish, grains and vegetables.

This type of intake assumes reduced consumption of meat and an increased 
consumption of fish and grains. Grain production under Optios AI, A2 ,
and A3 is slow but grows exponentially over time. 

Option A1 produces an exportable surplus
 
Option A2 meets 84% of D and 87% of D2o
 
Option A3 meets 48% of D and 50% of D20
 

Each agricultural option includes production from:
 

rain-fed agriculture (South East);
 
oases;
 
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 T1, T2 and T3 can be calculated in irrigated,

rain-fed, wadi and oasis agriculture. Potential production in all
 
of these sub-sectors put together makes up potential rural a;ector
 
production.
 

Three broad option are being analyzed:
 

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

Option A2 : This is the option which uses prevent resourcescombined with improved traditional technology. 

Option A3 : This is the continuation of present trends,
 
including the present rate of development
 
of new irrigated lands and the continued use of
 
traditional technology.
 



Option A comprises 2 .large components: irrigated and 
iu,proved traditional agricul'ture:
 

1) 	Irrigated agriculture will require the following rate
 
of crexting new irr.igated fields:
 

2,000 ha./yaar beteen 1.980 and 1990 
4,000 ha./year between 1990 and 1995 
4,500 ha/year between 1996 and tLi year 2000 

By the year 2000, grain productioti-will yield 210,000 tons
 
of rice (aostming that double cropping is ptacticed in half of the
 
irrigated fields and that average. production .iq 3.5 tons/Ila.).
 

It can be eatiimsted that a production level of 3.5 tons 
of paddy/ha, could rise to 5 toull/ha,, through better organization and 
improved productivity. Produi.tion would ba 313,000 tons of rice in the" 
year 2000 (asuf. g double cropping in half of the rice paddies and an 
average yield risiug from 3.5 tons/ha. to 5 tos/ha.). 

2) 	Improved traditional cultivat.ion? which depends upon! 
population. grou't:hi a greater use of animal traction, double-cropping

avd modern inputs,, ,;i111 yii.d 97,000 to'aL of graias,
 

3) Tlfud Option A ill yield 307,000 tons of grains (210*000 
tons fr~om irrigated ;griciit re and 97,000 tons frmn imrpoved 
traditional cultivtion) asi' umlng a constant -yield of 3.5 tons/ha. 
in irrigated agri.culture. 

Produuti:b.Yn utder .0ption . would be 410,000 tons of grains313,000 from .- rigatod ngriculture aild 97,000 fro ionImprove. 

-:aitionul 0gri.U'ture) aus.ivging that yields in irrigate d agriculture 
riae to 5 ton./ha. 

Oprion A., ';ou1.d cal'i.'f-y 97%" o' pnesnt (D) d and 100%iwrd 
jD. (21ti.t.,.oial) k'n.. nd if production ,'ete 3.5 tot2;/ha. and 131% 

o:D .,,.nd134%of 0 2I prod iuc rioin YTe.e 5 tcnn/he 

4) ;av,,. c.i. of would abpute z-. option All be 5,400 million 
gh/year irn the ye.. 200 of which 4,7000 fii.o UM/year would be 
for irrigated are.turp and 701 imiLlion IJ /year for the rest. 

http:Produuti:b.Yn
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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 management and

economies of scale can also reduce costs.
 

In such a situation, the costs of Option A, would be about
4,200 million UM, of which 1,100 million UM/year woula 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 XXVIIi page 
72.
 

There are,however, 
certain important conditions to be
considered. Under Option A1 
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) that 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 theRiver region 3H)and the growth of this stock until the year 2000.Under Option A1, each farmer or farm worker would have to cultivate
2.62 ha., under Option A2 , each would have to cultivate 1.33 ha. andunder Option A3 , each would have to cultivate 1 ha.
 

38) The growth of active farming population is assumed to be 2.5%/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.
 



-60-


Table AXXIII: Irri ated A-ricutulre' and Active Farmars anr Farm Workers
 
(River reg:don)
 

1980 1985 1990 1995 2000 

Number of active farnier- aid
 

farm workers 16,002 -134.1O5 20 484 23,176 2 ,21 

Number cif ha, -- Option A 41.31I 140311 240311 44s3li. 68,311 

Number of ha./agrice worker 2.62 

Option A2 (ha.) 10,311 16,311 26,311. 366,311 

Number of b)A/agric, woikor 1.38 

Option A3 (ha,) 9t.31i 14,311 200311 26,311 

Number of ha./agric, vovker 3.
 

Therefor e= if a .f-au1ficiency if food is to be attained by 
the year 2000, a farmer oc.'arm worker would 'have, to bre able to culti.vae 
2.62 hectares, or 10 times iore than what ir cultivated iit preneUt;. 
(Farmers and I.arm workers un-: cQ 0.23, ha, of i.rrigated fieldn oi. 
the average.) Set Table XvvT.23 pager ,60 

On, the other humu .i 4a11teT wovkor W(!r4! toech .1a dad. 
continue cultivating ooly 0,25 i,s now the aame GL,,ere would
'uve to be 275,244 farmrnv;r and f: xm workora iu at.tioi) to meet p1anncd 

production levels u.nder Op1:.ita A. T in the yortr 200(, 

If 1.5 ha. v;erc: gi:Jn to ;rici ictX'!Ciarnie'r ,nod .farm ;orl ,r, 
there vould ti]'I bc a need ifor 45,IV74 agrw.¢i.turai vor:ker., Utdor Opt:i nr 
A there willI be a nl.ight ;,.)i.eor pi',, 3! ) Fw ti nor. , agri. :ul tul 
ppulation ir,di.tri.bu cd 10':wctn irrig.,ed and icri lasuls. I the 

" 
irrigated fie/lds absorb o.:fI ar:.tive ""---t is,.i* the. J* 
little chancr that the din lando il the 1..i... will be .glon 

39) poro. r VIMSjw.r, "181, 

http:di.tri.bu


The 	manpower constraint can be overcome if: 

a) 	 mechaizatioc is intrcduced in the form of tractoru and 
power-driven cultivators or if animal traction is used
 
to increase the amount of cultivable land per farmer/farm
 
worker;
 

b) 	there is a relocation of population in the a:c as of irri
gated agriculture;
 

Under Option A there iTill 
haxe to be an increased rate of
 
creating irrigated Ziels:
 

1,200 ha./year between 1980 and 1990;
 

2,200 hao/year betwreen 1991 and the year 2ooo.
 

1) Irrigated grain production will amount to 114,000 tons of
 
grain if there is a yield of 3.5 tons/ha, and 170,000 tons if there
 
is a yield of 5 tons/ba, in the year 2000.
 

ati.rioZ ihe table: XXIV 

There are thrc coiudli tions: 

Condition 1) Each active fari:-r/ffarm worker cultivates 0,25 
ha. of irrigated ids,. 

-Condition 2) : Each active farmer/farm worker cultivates 
0.5 ha. 

Condition. • Each active farmer/farm worker cultivates 1.5 

ha.
 

Demand for tnaniower correponds to each option:
 

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

A2 	: 1,200 to 2,000 h,/yaar to the year 2000
 

A3 : 1,000 to 1,200 ha.!yoar to t1n year 2000 and for conditions 
1,2 and 3. 



Table iV: n . .iged 

1985 

Ar_. 

.....•-

.h~ 

....... Zo 

4 3].4,311 

'28,6 

31
17,24
26 22222

I'l2-

9,540 

A (h 
Nuzer c: actie farmers/far 

1 
wokr 

I) 
2) 

A, 3) 

10,311 

41, 244 
2_62 

2c06 2 2 

6,879 

Ope- - 3 

. active 

Are 

farmers/fa rkers 1) 

A3 2.
3Al3 

j 

9,311 

7,244 

18,622
6,207 

A~rriculru 

1990 

2,411
97. -177,244 
48,6 2-2 

16,207 

16,31A 

63, 244 

32,622 

10,874 

14,311 

57,244 

282 
9,5415 

1995 

4-,3i 


2,541 

26,311 

10C, 2.4 
52.22 

17,541 

20,311 
... " 

00622 
13,-.
4: 

"00 

275 ,24L137,622 

45,874 

363 

45, 
26 

7 

24,207 

26,31110°5 24 4i5 

52,122
7,4
17,541 
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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 2000 (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 D demand and 68% of D2 demandassuming a yield oi 3.5 tons/ha./year and 84% of DI and 87% of D2
assuming per hectare yields of 5 a year.
tons 

4) 	 The average cost (investment and recurring costs) of
Option A is about 2,900 million UM in 1980 prices of which2,280 mihion 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 A2 would be 2,400 million UM/year of which1,8000 .illion 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 themanpower problems are less serious under Option A2 . 

Under Option A3, 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 yiild about 83,000 tons of
 
of grain assuming a yield of 3.5 tons/ha.'and 100,000 tons 
azsuming 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.
 

2) Option A3 , will produce 135,000 tons of grain or 43% 
of D or D demand assuming yields of 3.5 tons/ha, and
152,00 tons of grain or 	 48% of D and 49% of D2 demand. 
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3) Vie average annual cost of A is 1,700 million UM (of
 

which 1,500 million UM are fRr irrigated agriculture
 

200 rillion for the rest) assuming constant installation
arP 

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. 

there are also infrastruc-In addition to manpower constraints, 
and organi

ture constraints (roads, transportation, warehouses, etc.) 


zationUalonstraints (land tenure, 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
 

supply. Given the size of the country, the infrastructure
short 

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
 

credt to buy modern inputs, insmieoce 
center around producers'E3.5 

of collecting surplus production, etc.against bad years, weans 

. . • • ask 40)*
 

Overcoming these constraints is a gigantic task.
 

can be found to this technicdl, human andUnless solutions 
organizational constraints, it will be very difficult to reach 

the
 

.
produciion goals of Options Al, A2 and A3


The grain strategy must be based on the principle of risk
 

minimization. As opposed to the bias of past policies, which 
focused
 

it will be
all efforts on irrigated agriculture (with mixed results), 


necessary to invest in various sectors simultaneous
1 y (irrigated, dry

land, oasis and wadi agriculture) 

In the area of agricultural production, the grain strategy
 

should give particular attention to ascertain numbor of points:
 

40) See Agricultural Institutional Framework option aper.
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- a deliberate policy to rehabilitate rain-fed agriculture 
until the rate df deelopm6t of irrigated agriculture 
has reached a satisfactory level This policy is justified 
by its per hectare costs, which are much lower than those 
of irrigated fields. See Table XXVIII. 

- 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 this sector
 
(100,000 active agricultural workers.)
 

A rehblftation 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
,rest be taken in order to re-orient agriculture to increase productivity: 

I)	Research in systems of production: improved cultivation
 
techniques, modern inputs, alternative equipment, farm
 
management
 

4 ) 	 i- . 

41) Ib..L,
 



-66

2) Supervision in order to raise productivity: diffusion of
 
inter-cropping (cow-peas, legumes, etc. in order to
 
increase the productivity of the soil), animal traction,
 
diffusion or research findings 
. .	.
 

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

4)	Efforts to c-reate a realistic price"policy that would
 
encourage farmer-herders to moernize and to increase
 
investments leading to greater productivity and !,ger

surplut. 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 .osolve the problem of land tenure which will.
 
prevent the growth of the irrigated agricultural sector.
 

Annual. Prodgctjon,and Costs.of.Different .0ptions in Agricul ture
 

Potential production under different options is summarized
 
inTabl "X T, 'page 72.
 

(1) 	 Under Options A1 A and A , production increases by expand
ing the areas undei cultiation,and by increasing product-

Extending irrigated agriucltue is costly but one can count
 
on better productivity and management and therefore
 
a 50% drop of installation costs from O..
5 million UM/ha.

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 tonslha./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 inputs, training, inter
inter-cropping and animal traction. 

(2) 	 Table 'MI page 70 shows that production under Option 
A., vaxei etween 3--,oo tons and 410,000 tons depending 
o whether crop yields are 3.5 tons/ha, or 5 tons/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 A there is going to be a slight manpower problem 42) 
in the River region arid dierd crops will probably be sacrificed, in 
favor of irrigated agricutre. 

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

- using animal traction on a larger
 
scale.
 

- relocating populationL 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 consequence of price controls.
 
In order to make agriculturs 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 tns 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 in 15 years and at low coat (I kgoof fertilizer per hectare). Improved traditional cultivation cog.d Wet
30Z of D or D demand in the year 2000 for a negligieble dirocO 
inventmeat of 5 million UM/year.
 

It must be noted that in Options A, and A. that there will 
have to.be a'datie,! hapne in.food habits,-aVdriun rice c6nemotion.
 
Because of irrigated cultivation* rice production will surpass millet 
and sorghum production, 

(4) Under Option A production varies between 135,000 tops

and 152,000 toi.s depending on per hectare yields. In the 
case ot Option A 0 yields will grow slowly. Costs 

•iuvestment and r~curring) will vary between 1,700 million
 
UH/year and 1,400 million UM/year depending on installation
 
coats* 



Table 4oXXV : Costs and Value of Production Under Different Options* (106 UM, 1980) 

1980 1985 1990 1995 2000 

Option A, 

Costs1 ) 

Costs2) 

Production3 ) 

Production 

1,900 

1,700 

1,845 

1,875 

2,600 

2,300 

2,700 

2,900 

4,200 

3,400 

3,800 

4,300 

5,300 

4,200 

5,200 

6,300 

Option A 

Costs) " 

Costs2) 

Production3) 
Production 

1,370 

1,270 

1,750 
1,780 

1,800 

1,600 

2,400 
2,500 

2,500 

2,100 

3,100 
3,400 

2,900 

2,400 

4,100 
4,600 

all 

2ption A 

Costs 1) 

Costs2) 

Production 
Production 

1,100 

1,000 

1,700 
1,700 

1,400 

1,200 

1,300 
2,000 

1,700 

1,400 

2,100 
2,200 

1,900 

1,600 

2,400 
2,700 



Table A*XXVI : .Potential Production Under Different Otions* (tons)
 

1980 1985 1990 1995 2000 

Option A1 

Rate A1 ) of irrigated agr. prod. 30,000 76,000 1'40,000 210,000 

Rate A2) of irrigated agri. prod. 33,000 93,000 188,000 313,000 

Improved traditional cultivation 53,000 58,000 69,000 27,000 
TotalOption A,1 83,000 134,000 209,000 307,000 

A2) 86,000 151,00 257,000 410,000 

Option A 

Rate B of irrigated agri. prod. 22,000 51,000 83,000 114,000 
2)Rate B of irrigated agri. prod. 24,000 63,000 111,000 170,000 

Improved traditional cultivation 53,000 58,000 69,000 97,000 

Total, OptionA721) .. . -. 75,000- 109,000 152,000 211,000 

A22) 77,000 121,000 180,000 267,000 

Option
Present 

A3rate, irrig agri. prod. 1) 
Present rate, irrig. agri. prod. 3V 

9,000 19,000 
20,000 

45,000 
50,000 

64,000
74,000 

83,000
101,000 

Traditional cultivation prod. 54,000 55,000 50,000 46,000 52,000 

Total Option A 1) 63,000 74,000 95,000 110,000 135,000 

A 3 75,000 100,000 120,000 153,000 

1) 
2)
3) 

Production with a constant yield of 3.5 tons/ha.
Production with yields rising to 5 tons/hao in the year 2000. 
Production with yields rising to 4,5 tons/ha. in the year 2000 * Rounded figures; author's 

calculations.
 



Table XXVII: Value of Production Under the Various Options (106 UM, 1980 prices) 

options A1
 
Irrigated-agriculture, A 1) prod. 


Irrigated agriculture, A22) prod. 

Wadi and rainfed agricultural production 


Oasis production 


Total production, Option A 1 ) 

Total production, OptionA2) 


Options A2
 

Irrigated2agriculture A21) prod. 

Irrigated agriculture, A2 

2 ) prod. 

Wadi and rainfed agricultural production 


Oasis production 


Total production, Option A2 1) 


Total production, Option A22) 


Option A3
 

Irrigated agriculture, A 1) rod. 

Irrigated agriculture, A 3 prod. 

Wadi and rainfed agricultural production 


Oasis production 


Total production, Option A31 


* rouuded 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 

1980 


90 

876 


639 


1,603 


1985 


300 


330 

880 


664 


1,845 


1,875 


215 


240 

880 


656 


1,751 


1,776 


195 

205 


899 


637 


1,731 


1990 


760 


930 

990 


970 


2,720 


2,890 


515 


626 

990 


855 


2,360 


2,471 


450 

500 


849 


647 


1,346 


1995 2000
 

1,400 2,100
 

1,880 3,130
 
1,220 1,700
 

1,200 1,450
 

3,820 5,250
 

4,300 6,280
 

830 1,115
 

1,110 1,700 

1,220 1,700
 

1,062 1,252
 

3,112 4,067
 

3,392 4,652
 

640 830 

740 1,100
 

804 898
 

658 672
 

2,102 2,400
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Table A. XXVIII:. Annual Cost of the Different.Options
 

1985 1990 1995 .2000
 

Option A, 
Production costs, irrigated ag. 340 
 860 1,600 2,400
 
Installation costs1 ) 1,000 1,000 2,000 2,250
 
Installation costs 2) 
 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 170180 173
 

development costs, oasis ag.
T3 25 50 - -

T3 production costs, oasis agri-
 40 40 40
 
T2 production costs, oasis ag.4)  200 200 200 200
 

Total A 1) 1,897 2,572 4,239 5,337
 
A 2) 1,737 2,272 3,439 4,187 

Option A2
 
Production .costs, irrigated agri. 
 240 570 930 11,300
 
Installation costs1 ) 
 600 600 1,000 1,000
 

Installation costs2) 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 pioduction costs, oasis ag.4) .2100 200 200 200
 

Total A21) 1,372 1,792 2,529 2,947 
A22) 1,272 1,612 2,129 2,447 

1) Installation costs of 1 ha. irrigated fields : 0.5 million UM.
 
2) TYcreasing installation costs of I ha. irrigated fields: 0.25 million UM
 

in the year 2000,
3) T3 production costs of 1 ha. oasis : 82,000 Um.
 

4) T2 production costs of I ha. oasis : 45,000 UM,
 
* Figures rounded 
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Table XXVIT (continuation) 

Aniual Cost of Different'OpticfS 

(10 UM, 1980) 

1985 1990 1995 2000 

optio A3 

200 500 720 930
Production costs, irrigated agri. 

600 600Installation costs 1) 500 500 

300400 350 360Installation costs 2) 

Production costs, rain-fed 

185 170 160 180wadi agriculture-
185 185 185

T production costs, oasis agri. 185 

1,090 1,355. 10665 1,895
Total A 

,.2). 
A3 990 L,205 1,425 1 p595 

1) Installation cost of the irrigated fields: 0.5 millin UM 

2) Decreasing installation costs of 1 ha irrigated field : 0.25 million Um 

in the year 2000. 

5) TI production costs of I ha. Oasis agriculture - 41,000 UM 
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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_ odProduction and Consttaints.
 

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, tut more than hald the cattle, 
and a quarter
 

of, the sheep and goats aVe outside of Mauritania for part of the yean 

because there are not enough pastures. It must be noted that 
there is
 

an unequal exchange in terms of pasture quality across 
the borders.
 

there is a tremendous transformationIn the manpower area, 
going on in the livestock b-ctor as there is an increasing 

tendency
 

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 nomads, 
supple

mentary for sedentary people), therefore any changes will be modest,
 

slow and careful.
 

"Aggregats des comptes nationau1x" Statistic Department, Sept. 1980, p.
43) 


44) See RAMS Sociolo ical and Livestock Sector Studies, 1980
 

8 
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On the organization side, the weakness of the Livestock
Department is striking. There are both riaterial and personnel
difficulties. Herding, which makes up 70 to 75% of rural GDP, receives
only 0.50% of the government's budget. Furthermore, there are at
present 4 veterinarians but no production specialists in the Livestock
Department.45) There is no range management specialist in the Environmental Protection Servie. Animal mortality is perhaps as much due
to the druh h s~itis theto lack ofpastutres-

There is no supervision of animal production, setting ofattractive prices or development of a marketing system and all of thesefactors complicate the problems of the livestock sub-sector. 

The Animal.Health Situation'
 

So far, the Livestock Department has concentrated onpreventive health care for cattle. Because it lacks greater resources,
the Livestock 
Service is involved mainly in vaccination campaigns.
 
. 46)
 

Vaccinations : 1976 -79 

_.•_1976 
 1977 1978 1979
 

Rinderpest 636,207 570,875;•608pO1 

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 13,243.. 
 15,457
 

Hemorrhagic .103,903 '166;419 
 Available -

Septicemia
 

Small ruminant
 
plague 
 24,338 10,638 
Source: Animal 
 Health Division Livestockc bepartment.
 

45) See RAMS Stud' on the Livestock.'>Sector,. especially Chapter on 

Government Organization. 

46) Ibid. p. 39. 

http:Department.45


-75-

Vaccination campaigns have reduced the mortality of 
Mauritanian cattle, but this has upset the equilibrium between pasture 
resources and the number of animals. Each year about I million 
doses of vaccine are used. 

Income -- 'Consumption 

According to RAMS calculations of production projects,
 
average daily per capita income in herding varies between 276 and 287
 
-UM 47) . With the e:ception of the oasis sub-sector, heding 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 is worth noting that herders consume little meat but
 
have a great deal of milk. Auto-consumption amounts to 51% of total
 
consumption. 49) .
 

Government Pol icies 

The government's goals in the livestock sector were the 
following, according to the 3rd Plan-, 

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

During the 3rd Plan period, 1,25ff mi lion UM were to have 
been invested in herding (in II projects), 50) 1,ut only 426 million 
UM were actually spent. Thfi" is an achievement rate of sbout 34%. 

The Prtecn Situ ton
 

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

- improveme-oc of ti Jitina. production via preventive 
nedi.cine and by 7,r':.sniorc:in1. the resources of the 
Livestock Serviece 

47) Agricultural roduction. Analyis of Slected Aspects of 

Maur)it:ani.nrA-'Ji Ii-* " 

48) Ibid. p.28
 

49) Rural Con :-[ion.,
t 


50) See draft report of the Rura. DevelopmentPlnnri, Commii.t
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- assistance in improving pastoral water resources;
 

- balance between forage and water resources. 

The investments projedted by the 4th Plan amount to

about 1,600 million UM to be divided among:
 

Uupervision and research,
 
Marke ing,
 
Production,
 
Pastoral water resources.
 

This averages an annual investment of 400 million U14.
 

There is an important difference between the 3rd and the4th Plans: that is the realization thai 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 Saerice and 801 forthe Agricultural Extension Service under the 3rd Plan. 

'13t dket of the Livestock Service. (Millionc of current 

-1376 1977 
 1978" 1979 1980 
 1981
 

National Budget 
 .5,618 7,908 10,395 .10,726 10,647 10,300
 

Livestock Service
 
Budget 41 
 42 46 56 53 48
 

Contributed
 
Personnel . .33 .33 33. 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% o.5% n.5 '0,45% 

Source:. Livestock S3rvice 
 * Rourded figures. 
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The Livestock Service's budget is -. xtreme!y.low and does 
not ev#en areount 'tO.5% of thebud te-t h w Meatt
goverrmenT ianogvn ivetock sector the priority it

deserves given it comparatiive economic 
 advantage. Furthermore, the
Livestock Services ictivities are almost exclussively concerned 
with animal heilth rathe'r than production. 

Therefore, during the whole 3rd Plan period, the budget
mounted to about 46 million M4 per year, projects financed by
foreign donors represented Lnother 106 million UM/per year
 

152 million UM/per year
 
or about 63;h UM 51) per JBT year of
a which
 

21* UM 
 per UBT caiae from the Budget 
and 47* U1M 
 per UBT came from foreign donor projects.
 

Production 

It is risky to project animal production through the year2000. RAMS used an improved rainfall model 52) in order to establish 
production to the year 2000 according to three scenarios: 

Normal rainfall scenario N.
 

Poor rainfall scenario 
 p. 

Good rainfall scenario G. 

Ulhis model is deoigned to illustrate the constraints and
 
potentials in the livestock 
suctor. 

in the year 2000 the numbers of animals could vary between
0.6 million to 1 .4 million Liead (cattle) (See Table L-I p. 80), 

Sheep: from 3 to 3.7 million head
 
Goats: from 2.7 to 34 million head
 
Camels: 
 from 0.706 to 0.728 million head
 
Poultry: from 4.5 to 5.6 million head 

51) 2.23 million U13T in 1981 * Rounded figures 
52) iV etock:-. ........
 



Ta'clh ! .1: Estimates of Herd Sizes in Mauritania in 1980 

(Millions of heads) 

FAO RAMSCentral Bank 


(end of 19S0) Jan. 80
 

Livestock Se-ice 

1.06
1.245 1.2Cattle 1.2 


2.634
Sheep and 


5.45 2.5137.963Goats 

0.720 0.656
0.735
Camels 0.72 


UBT 2.370 2.839 2.438 .2.230 

(millions) 

1 camel = 1 UBT 

i. cow =0.75 

I sheep 

or goat 0.15
 

Livestock Service, Central Bank of Mauritania, FAO, -RMS, 1981.
1) Sources: 
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These forrncact of the growth of herd size make it pos'sible
to show what Fatet"ial production could be given the carrying capacityof the 	country towards tie end of the century. 53) 

The. rainfall model is as follcs: 
rilP =HI (F x C (U1 log /R2 + K) 

2 
+ (1og 

RI 
. /R2 + K) 

It i.acludcs rain-fal! data from 26 collection points
8 of which have data going back to 1922. 

P = gro'ss production for thd given year (t) 

III = ending herd size from the pr~vious year (t-l) 

F = coefficient for fe-las in the herd of cald bearing age. 
C coefficient of living calves relative to the above females. 

Ri ra'nfall index for the given year (t) 

R = rair"fall index for the previous year(t-I) 

KI a cornsant, which is specific to each type of animal
(co;,,
h ?, ctc*. . 

0 off-ta:e 

H2 eniing herd size for the given year. 

The first part oL the c:x,.;zession calculates the naturalfactor 	of herd increase while the second part calulates the loss
factor. Together, these fnctos, tlhen .,lti'plied by the herd size,gives gross productior. 

Herd size a: the end of a w.vo year ,,iI be: 

H2 lli + P --0 

The "prob -:)listic projecti'on r'diL" is able to give 
a certain idea fo anitial production undar different conditions.
 

53 	 Ibid. 

Fra.iiryr ::::fLr ral zt: ruralCDPfri basic productiondata,RAMS, 	1981. 
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Table L. II: 'Potential Production in'the Livestock Sector 
J 1)

'to the Year 2000 ( 10 i head) 

.1980. 1985 1990.... 1995 2000.. 

Cattle 

Scenario 2) N 
P 
G 

1,060 
1,060 
1,060 

1,101 
980 

1,246 

1,050 
767 

1,392 

1,036 
627 

1,361 

990 
589 

I,425 

Sheep 
N 
P 
G 

2,634 
2,634 
2,634 

3,637 
3,390 
3,691 

3,937 
3,387 
5,012 

4,083 
3,064 
4,855 

3,130 
2,979 
3,707 

'Goats 
N 
P 
G 

2,513 
2,513 
2,513 

3,077 
3,055 
3,177 

3,353 
3,173 
3,933 

3,526 
3,001 
4,004 

3,068 
2,762 
3,180 

Camels 
N 
P 
G 

656 
656 
656 

695 
689 
719 

714 
678 
7.54 

741 
672 
732 

718 
706 
728 

Poaltry 3) 

2.5% 
2 
3 

3,075 
3,060 
3,090 

3,479 
3,378 
3,584 

3,936 
3,730 
4,153 

4,454 
4,118 
5,581 

5,039 
5,547 

Source: Livestock Sub-sector Study 

1 

2 

3 

Based on 

Scenario 

Chickens 

RIMS rainfall model, 

D = normal rainfall. 
P = piot rainfall 
G = good rainfall 

do not depend on rainfall and a linear projection is used. 
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Explanation of Table L.II
 

Potential production to the year 200064) 49 determined by
 

(N). - normal rainfall 
(P) - poor rainfall
 
(G) - good rainfall 

are presented based on present (1980) levels of production 

44,497 


N 

P 

G 


N 
P 

G 


N 

11 

G 


N 

P 

G 

1980.
 

tons of meat (carcass)
 

1985.
 

50,793 tons
 
47,941 tons
 
53,943 tons
 

1990.
 

52,389 tons
 
45,094
 
63,473
 

1995.
 

53,943 tons
 
41,622 tons
 

62,863 tons
 

2000 

49,000 tons
 
40,909 tons
 
58,947 tons
 

A linear growth in poultry production gives:
 

2.5%
 
2 % 
3 % 

See Framework for ca]culating rural GDP from basic production data, 
RAMS, 1981. 
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Table 'L. II 1Vaiue,.f ,PtodtCtiOz-iftn:the Livestock
 
--See tor.

(millions of UM, 1980 prices)
 

.cenarlo. P 

1980. 7982 :798 .7984
 

19.81. 8,296 8,296 8,304 
1982 8,647 8,724 8,575 
1983 8,578 8,576 8,916 
1984 8,981 8,332 8,896 

9 ., :5. -j__ I M . *"9* 4 
1986 13810 8,531 9,852
 
1937 9,211 7$867 10,453
 
1988 9,688 8,124 10,338
 
1989 9,712 8,409 10,200
 

1990 9 82 §8717 10,835
 

1991 9,980 80468 11,581 
1992 10,126 8,224 11,696 
1993 9,859 8p429 11,630 
1994 9,522 83,373 11421 

i995 8,581 1 4
 

1996 9 732 8,819 10,698 
1997 8,924 9,062 10,336 
1.998 9,117 8,.848 101,019 
1999 9,329 8,627 10,349' 

2000 817 10 

Source: ilAH 1981, 

1) Normal, poor, good rainfall 
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Table L. IV: 	 Numb!r of UBT's Accordi-Ato.Various 
Producfrtlcn Scenaris ah~~o.Bt) 

Scenwrio N 	 .1P G
 

1980 20223 2, 223 2,223 

1985 2,529 2,390 2,684 

1990 2,596 2,237 3,149 

1995 2,659 2,042 3t082 

2000 2:,390 2,009 2,860 

Source: Livistock Sub-3ector Study RAMS, 1980.
 

http:ah~~o.Bt
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Consumption: 

According to the surveys on cons"umption 54 , demand for meat in the 

year 2000(DI.) given present conditions, will be: 

tons) (DI)Demand for Meat (10 3 

1995 20001980 1985 1990 

4837 4229 33Rural Sector 23.317
55)0 
7 10 13 

Modern Sector 5 

59 7136 43 50Total 

is maintained from the time of 
If the same consumption patterf 

have take:2000, Mauritanian herds will
the surveys until the year 

2'y580,000 hca, 
Cattle 

3 200 ,(00
Sheep 

1., 180,00
Goats 

1,080,000
Camels 


1,94,O000
Poul try 

RAMS -
However, according to the nutritional norus developed by 

will drop to 1.7.7 kg. per person per year, 
meat consumption in the 'year 2000 

norms (D2), demand for meat in the 
to the nutritionalAccording 


yea',. 2000 will be:
 

for meat (103 tons) (02)Demand 

1990 1995 2C1)01980 1985 

2925 27223Rural. Sector 

137 104 5Modern Sector. 

25 -32 ;' 12 
Total 

54) Rural ConSUmP1:112f P. 117
 

: 3"3 kg/per person/.per year
55) Consumption 
56) ["ood and ,]utrItionuil Situation in Mauritaiiia., RAMS, 1.981 
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This demand for meat based on nutritional rations will 
amount to the following in the year 2000. 

Demand fot.meatD 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
 

•.Tdtal. - 42,103 tons 

A comparison between demand for Mauritanian meat and herd
 

size according to the rainfall model shows that vatious rainfall modes,
 

Dl demand for meat will result in a meat deficit: see Fl3ure L.l,
 

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
 

tainfall.
 



701 

'I FigureJ- L.1 Demand and Production of Potential as a Deficit. 

Function of Rainfall Pattern 

' Demond 
-for meat
 

Production, Good 

Surplus rainfall
 

I. Production, 
N rain f a1 

'- 1 

36 .-D2 {Poor rainfall 

I , 

85 90 -95 200 

( Yfam a
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'Alter tiVes 

By studying potential production and demand,dangerous situation will one sees that aresult unless a certain number of steps istaken to assist the livestock sub-sector.
 

However, it is not easy to underBtand the relationship between
investment and production in this Bub-sector because value added in
herding is largely dependent on rainfall.
 

Mauritania is undergoing major changes and depending on what
steps, it takes, it will either evolve towards the disappearances of
herdingg as .away of life or towards a new kind of herding inwhich
cattle will be fewer but more productive (meat, milk, leather, etc.°.),
in which sheep and goats will produce more milk and meat while beingmore closely watched and in which camels will be use and raised more
rationally. 

The problems in herding are complex and cannotunless there is a psychological char be resolved 
eherders . 

.both' in'tA ,'-overrfnent.' and ,-' niUnlike cture Tn wh1.'rap d progress..can be'madethe use of improved technology, thereis 
through

noraid:8sgttion tdtpeproblemofdevel 
 n'xteniiv'ht

will help to find aSolution to.the dilm 

g craino iot projects

of developing this sector.
Stating that herding is dependent upon rainfall does not exclude undertaking certain projects until better rainfall enable3 netural resources
to renew themselves. Certain principles must be followed-


Herders themselves must be involved both inanimal productiop better methods ofand in the conservation of natural resources., 

Projects should be small-scale and should require modestfinancial resources, thus allowing the concerned population itself

t, be involved.
 

According to RAMS, a certa'n numberundertaken of actions should bein order to remove both human anid organizational constraintso
 

Reorgaili. ,th.L ivstock..serviceproduction in rral areas, in order to stimulateThis is a vital necessity becauseservice which it is theis to furnish the necessary supervisory personnel andtry to change the present methods of production through increasing
herd productivity and improving animal health. 



There are several . " of schieving reorganization: 

1) aAnial hea0thi - truatment should not be free except in 

a few cases: 

2) p irVate care - treatment will be given by private veteri

narian assistants and will therefore be paid for; 

3) rowitolization of present setices.. 

and 	raising p'roductivity by:
- Incdeasting herd off-take -

Livestock Bank which will offer an attractive1) 	creating a 

intetest rate comparable to investments in herding;
 

2) 	 supervising and reorgaiizLng 6:2 '7,:rP3tock Service, which 
will help :o reacl thij goal. 

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

. :C6jttllin~p des will indirectly influence herding 
ipolicy canbe,carried out in several.
productivity and sucli 

ways: 

1) price de-control (freely fluctuating prices); 

2) raising of authcri-.ed selling prices; 

3) price differ?'t. n. 

he-Mi.ove as a way of controlling-'Contrdi 

pastures use ttnrouih: 

1) herders organizations, which would be able to control
 

herd movements t:eisolves;
 

2) 	the police (force).
 

and 	thereby increasing production,
- O~ ~s'n_ ,1ndsge4n 


Tchouig 0controversl aia37 by:
 

1) 	digging wells in new creas;'
 

2) 	 aerial f'!til .-t"" . arl c wiig. 

http:authcri-.ed


- CNERIV Livestock and Veti :Eu~vYrt~gheA.Asthv, (National 
~A u~r~ eqabl.k to eal ittlR ciz~tLI i"Ct~~)tc if 

Is! ac:AvitiuL sliould al,.c, bf! concerned w.ith 
orga-niLation andprc~uctioy. cn rAthumiar resaame 

oties', x ca~n be c-rried out in d-Iff-,e):eat wayai nbipwatjflivY 

on tbs- SMICv01-.u chrji-,r . 

would ive the herdo ivieo~sThus better van~. maalemnent 

to fc.77ag!_ all1 Toag. Tl~is riana~emeitt would go along with inprovod 
heaLh r~ul reduced mortality and iiir es(d off-take.cre iai 

fLntt. -r riage iiitiarncnt zm-Ld dorrelopment depend upon a 

couibined ficato y o. 

pro~titin agalinst fire; 

unierivmpvi~r. w 'Cef 

nmouitoring hords 

A~vyi.ng8 ;. i) action (ex. improvi~ng watcr sources) 
nunier of IJBT'siwill increase Lho pos-h.ility of satiofying a higher 

but tia ircresc wij.I be~ .t!vc (Sea Vigure L, I! page 'O 

will allow a '20 to 257 ir-cre.az' J.nInpro-,ria., martagement 
patential 'ovage ro;Wjct.ri; accem&itl to herds (expresed in iT; 

eieve doubt~ed if develpne~.fpoitent..al forng,.. piz6uctiCf could 
werc, r.pid. 

All )f tivse activil ies aire Located %iLtiin , SahciI.i1 

3y;vtern of produlrion. 3~~~trninof h':rding could aliso 'te 

foreneen as a pilot proji~t. 

thipi ~ t~iu~Ln.iora..Imicd 


GiverV4uitn a;3 q ,v.;!, ,v advantau- in teztis of hc:dirog tid
 

'-Iven -hc. redac_,d nt~wber ol virtbli altorna:ive i.n thc- n'Tort run,
 
more Imman f,ancial and 

Vie prfp -,sc3 itrate~jc vv- ae 

F-;overrnmnt wii~ b~c hIg to aiioc..,itn 
-he klhrt 1:!11or-anizcit-,oi-ial resrQurcefJ in 

http:SahciI.i1
http:ro;Wjct.ri
http:ir-cre.az


~ ~ P .- pil~ot projactsn to tort vaioti
 
iu.outo -ooior comfro-atiag~ the' d~e-ooptaant of
 

dierd:1.1g: vallzliitigt lierdin Pnd tmrkccing~ coiupary, 1seture
 

- ~ o~pI~ ~m 

eliminatc conattL4.nt3 (infralrtructure, butchers., att. 
'.uorkC' to ~.sooff--take. 

The ioIo~zipn3 three options for .lie dlevel.opmonnt of thei 
liv~otocl- sub:-nectox are 1,aer1:n outlineo within Miich specific 

OpLiori L, opend-ig v~tw grazkng Iuads and,. imprrvina trek~ 

Option L. 

+ ijnprovixg rn-Lgo mmnrg~ront (mxivaizng poicGnt:Lal) 

~'aiva te - of of'_-t ike (th--ough credil: and 

+ 1i,~o.gthe capabiity oz; C1i1tB. 

CuinuLLe~i :1.1ocation of existi~ig budget 1:o Lhe Livestlork r:1: 

ftficor,-g to Figur L-'TI on p. 92 th(re arce 55 
~tYic~1c ieso20 azivi P Itbia to haridI( 

,3,,( v;%lLLjrL fl3'e of 'which o~ly 2.23 million UBV's, 
pl! l 11,011d" lbe other 1.37 yilion iiro. urntsed. 

This iv the p1reseat situation. Gover'nment (ixpendirure oil 'Ac-rdpgv 
amount tr 21. Mi/UB"/y)ar. Beidea bhe portlun olJ' the m~ioina1. bldget, 

5i7) Lt rep, tozlc 11ibwsertor Repor1t ***.~ 

http:dierd:1.1g
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nwa zs-
Tue addional uiture ore r -AiSth
IndOptiona. exphel e of-UTscn i~ncoraen-d;'1 

b expe copns'it inf o~bU/c 

aot~c1oM/UTypour oto 7.0 er U ernervietceso~ 

Liesock Sezvica , 'which -would 'allov for, inOr tr:aiing andi super
viion a(30 /UBT/yea') .,A system-of credit in the livestock oe-t7r
 

I Option L, wold allow for an increase n e ueof 'i 
ce... anervi 


25an in'ea totalhrof b oul xteoS 

potental.a forage, wruch. oid rise from 2,2.to 2.8 mrllton UohT, oft, 

e s,Vie Opcr oni, wte come io 

wol C• abu 50o -Uodut/U nB::fye2 ".e 

::;"..:i . 'Opll T,, -Lavolvc-7.o.. I-' .... develop'ment. of forage potential at,d ,-.
Optiort tim lowhc an in tun 

very long ewould-not giv results util :feariafori t e 
areciteniidve inl fo inceelo e ofngt. u'

vi"ion(0velent 'Were m.Be, In .te Sahelianf s'r-e on prhe.ion, .. ear .
ft! of Option 5Full~eTh eoxaw otentials 1 wudcoet L 

fo hgerlees c o..Fu] dveomet fOpi-iL1 i ....
L waer 

i{.imuttat niously eq-rt.ling out. the f ollourng acti.Ons, -. :... . :. ":"": : 
Optiop rvof pastorl plwento org o;nii 

iw~e nPasture that o 'oland ion; 
FuT dvIop~u:o pototall0IMU~f -'0U/lToyvexirrhe Option Loft 

LNUTaad h-rh1o~forOpio L2 50rcf-o fir cs' ' " 0Thie oTotion nl'l:owe. £oy doublcd -ius o. ! Eoa" rci :
' ' - - 'UMMT eveomnafpsralwtrspLLsS:'i.'able to meet the nndn of u:) to 4 - : ; o_n7U -, i year, The -.. .:,: .: 

arecionsdcodst that goes along with the optoy amounts tn 5nag/emoart 
58)97 Je Pac 
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Figture L-IiI Fura , Production LTevels by0io (millions of UL:,"s) 

Option L 1 

44 

3.6 
Sforage 

0 

0 

Present Level of 
production 

0 

-Option L 2 

2.23 

2 

Used at present 
Option L3 

19R10 1985 1990 1995 2000 
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Table LOV: Costs of the Various Options 

(millions of U14, 1980) 

1980 1985 1990 1995 2000 

Option L 

Costs/Scenario 
Scenario 
Scenario 

A 
B 
C 

500 
480 
530 

520 
447 
630 

532 
408 
616 

478 
402 
572 

Option L9 
2 ) 

Costs/Scenario 
Scenario 
Scenario 

-3) 

Option L3 

A 
B 
C 

382 
361 
405 

392 
338 
475 

401 
308 
465 

361 z 
303 
432. 

Costs/Scenario 
Scenario 
Scenario 

A 
B 
C 

172 
162 
182 

176 
152 
214 

181 
139 
209 

162 
137 
194 

1) 
2) 
3) 

200 UM 1980/UBT 
153. UM 1980/ 
68 UM1 1980/UBT 

* Figures rounded. 



ppendix L!: Opitions Expressed in Cff--take Raies of Cattle 

Off- take Ratethcus- Birt.s 	 Deaths 

Option 3 2'(30%)2) 313 (55i.) 177 (1%) 1411) Present situation 

Op.ion 2 1,060 (60%) 66 (20%-) 127 (4 8%) 509 Projections 'or 
year 20003) 

the 

4J 

Option 1 2,160 (60%) 1.296 (20%) 259 (48%) 1.037 20-year projection 
after -he start 
of the program 

1 	 RA'MS PErojections
2) s ti- a-tes 

3) Projections based on the followiag hypotheses: 
-aimua! investmert af 150 UMI/UBT/years; 

increase in herd size. Rise in off-takc rate because of improved range management
- no 
and methods cf production.providing year-round supply of forage (range management, 

water resource management, fire breaks); 

- better mweans of managing production (herd compositi.on,. 95% females, calving season 

in July, August, Septenber); 

4) 	 Projections assuming full development of tha sahelian zone through range m .agement and improved 

methods of production; also assuming that the number of head could reach 2.26 	million UBTo'Fill 

were 	made.development could begin only 20 years after investments 

http:compositi.on
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Fisheries 

The fisheries sector contributes an average of 3 to 5%

of Mauritania's GDP in constant prices and between 15 and 16% of
 
rural sector GDP 59). Furthermore, various studies have shown that
 
Mauritania's potential fishing resources are eatimated to be 750,000
 
tons 60). If rationally used, this potential could contribute
 
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 'aretwo branches of traditional fisheries: river and marine
 
fishiag.
 

- Rivet fishing is done along the Senegal River and in 
ponds. There are about 3 or 4 thousand fisherman and 
an annual production of 5 to 7 thousand tons 61) in this 
sub-sector. The principal means of production is the
"seine". 

The Senegal River is not very productive and has
 
a low mineral content (lack of SO5, PO, and CL). However, 
the river ts flood plain (600,000 Aa.) is under water 
for upt to 3 months a year between Bakel and Dagana and 
provides a soil fertilized by animal droppings (350kg. per
flooded hectare). Consequently, the availability of fish deper:. '
 
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 F-I P. 100
 
60) FAO figures.
 
61) See RAMS report Inland Fisheries.
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een 0 secorn -n 1972 and 
.
whose nmax" u.1m xas !,241, /second in 1924.62) The flow in1979 only reached 3C1 i!m, con&.a: wrich oner was of its lowestlevels ever d,.r 'This vrrlabilicy of flooding leads 

to overfisling ir bad yeaii.- and :educed catches in good 
years, 

- Traditioa'_ Tar-.tira' 3-
 rap vs I 90 fisherraen andproduction' rose from, cr.'sK")'T 
 i95 LO 13;000 tons in
198o63) :in incre ase co ,5 i40% -5P :j~i]v -

. rs, or a r:;se of%!iu o 'OU'- i nce. " i -:s .:?.:.; 


Thera are v-ar Ious eas f r Todic~por, uanoes, motorizedcanoesr launches terafiers, -(Se' 8.)1e -Ti 101 

Tr dit ". . ... . -. .. s.. nate due to thebuild-ng of the dn- vsg i: U~oc to remedythis situation, Tr d '6 icir w rw iib-*v hi developed rapidly in response to rising- de-" .tL "F .. C._5, 

Neverthele .
 . fLs.-.e;-eii 're hIimpere ' by numerous cons" 

traints including:
 

means o ob :8'i n., ma er al'. ich ,, r s ad bo -s,froiDn'e or0 -- a' -'I' "..., poi 


infrast3Cty 
0 S'aU-.a- i a poor'-.--


marice-.r.g e.- a. a,,- : wa'e c in certa-n 
fishing eorrui ti".; 

or.)aniza-ion: lack oif ,j FIa1-Lor ,aeede-j inve:trents 
or cred-Lt o n, , on

indusril Ci stig.n: is prirnciffil y he w.1ain oL' fo-re4gn
fishing ts The !Rt a"! ;nn Pa.s aluoed the cons
truction,of i ve1 .t1 :ra r-.1,t .r ndry t e functioning 
of a processing caac:;.tf. oif 300. : 'r,a YearNouadhibou,, -,..tL.A 0,1! ' " , .- ,.venture agrtcnv.,nts f¢ith f:c;:Cir:,. ::,cs bl-U:".l -O 
use this frishing, :Ln.fr:,i caL 

62) Ibid.
 

63) See RAMS report Traditional Mar-time' . LI" "
 

http:caac:;.tf


Table F.l: Contribution of Fishing and Fishing Industries to GDP 
(1973 constant prices) 

1973 1974 1975 1976 1977 1978 1979 1980 

Fishing 771 822 562 482 489 491 527 545 

Fishing Industries 150 191 139 167 181 179 193 174 

GDP factor costs I1,848 12,635 13,931 15,046 14,814- 111,777 14,409 15,359 

(%) 7.7% 8% 5% 4.3% 4.5% 4.8% 5% 4,7% 

Source: National Accounts Aggregates, p.8. 



T&ole F, II : Current Situation in Fishing (1980) 

NumberTypes of Fishermen 


1,800
Traditional marine 

710
Industrial marne 

3,000 - 4,000
River 


Types of Fishing Boats 

Launches Terafiers jeine trawler
Canoes Motorized canoes
Traditional marine 


3 26
354 89 40
Industrial marine 

River 1,000 

ValueCatches Tonnage Exports 


Traditional marine 13,000
 

15,333 887 million UM.
Industrial marine1 )  


River 5,000 - 7,000
 

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




Mauritania hadl hoped to a'ttract forei vessels to its 

fish-process inaactores. Landlng n Nouadl ibou for pr cessIng 
amounted to 30,0oo tons n 1969, 80,000 tons in 1973 and 51,633 
tons in J979. The quatities landed have never permitted optiial. 
operation of the shore-based processing facilities. The protessin 
indcustries, composed of 5 joint venture companies, were operating 
at merely 30X of their capacity in 1979. 

In return for these landings, goverinent expenses iai 
payingg back loans used to pay for installing the various facilities 
arcO high 	 -- amounting t-o an average of 44 million UM a year from 
now until the year 2000. 

The goverinnent is obliged to0 deliver fishing licenses 
in order to supply the industrial complex and to "atwrtize" the 
facilities in Nouadhibou. The system of licencing is intended to: 

1. bring 	 in currency through fees charged for fishing; 

2. receive part of thu catches made by foreign vessels 
in order 	to supply local industries;
 

3. train 	Mnuritaniait sailors. 

Since 19623 and in spi.te of the large investments fnade 
in infratrumctures. results have not lived up to expectations 
because although this :ievelopnment policy has brought in a major influx 
of revenue in currency: 

1"971 . 9/5 1976 1977 1978 1979 

Fishing fees 
and taxes 2(X) 300 500 550 1.,500 1,080 

Source : 	Ministry of Finance, Dipartment of Studies "Le Secteur des 
peches et le Developr:!ment Econom e ocia p. 5 

.
 

7' 
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Handings andTable F. III: 

Handlings at Nouadhibou 


(tons)
 

iixports 1) (tonS) 


Value of Exports (UM) 

of .ishing Products (tons)
Processing 

1977 1979
1973 1975 


62,760 53,633

80,000 28,000 


15,333
27,213 26,533 29,042 


921
692
503 


Figures in National Accounts Aggregates
1) 

po 29.Statistics Department, Sept. 1980, 

887 
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it has not: 

allowed for the training of Mauritanian personnel eitherin 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 Policy 

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

Present Policy 

In order to help the Mauritanian 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 Plan Industrial Coumission 
64)

proposed the following investments for 1981-85:
 

Proposed Investments (millions of LI) 

Port installation 
 5;044
 

Boats 15;126 

Factories and warehouses 
 2,593
 

Supervision 112 

Traditional fisheries 
 600
 

23,481
 

64) Rapport de la Coninssion du 4 ieme Plan sur le secteur_ndustrieY
sous-secteur 
 ecie, nex p - 



I 

Of these proposed investments, only the port installations,
 
supervision and traditional fishing would be supported by the govern
ment, at a cost of 5,762 million U4,
 

This strategy seems to be one of developing industrial
 
fishing through "oint ver.ure fishing companies.
 

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

Thius 	if the proposals of the Fisheries Sub-sector 4th
 
Plan 	Industrial Commission are carried out, more than 3,700 jobs for
 
sailor-fishermen will h .-e to be found by 1985 in order to man the
 
industrial fishing fleet (see table on the costs of creating a job
 

in the fish.ries sector).
 

Ho;:vw, ihe n,imber of saPiors trained at the Mamadou 65)
 
Toure Training Canter between 1 62 Lnd l.79 w:s only 970 persons.
 

This 	strataey of developing industrial fishing by means 
of joint venture corpanl.s is going to be confronted by the same 
technical difficultiec3 (rrnp:;;er :maortmrterials etc.) and 
organizational probL-,w: tl.a: con..roi ccd the country in the past 
decade. 

The!ce t.;:f:l difficulties (emplbyment of foreign manpower, 
imprting of ad--:. "A :, .. will i"it the amounL of value added 
to be obtair..- i, n.'njs1ria' fichxy.Z, value added would only be equal 
to 40% of product.vbno
 

.Cost.- of *C-: tir- r. >-' Job - D..ffetent Types of Fishing1 

T! (traditional T2 improved traditional T3 modern
 

Canoe motorized canoe laicah Te,:afier Trawler 

10/20,00 40/80.,000 ..00/400,090 	 0,917 million 

Source: RAMS Esi-.vtes 

65) 	 RAMS report on Evalul ticn .f :For.al Education System in Relation 
t,) Dev:- -'nt " " -: 

1) 	 1980 pricL>.. " . ir lwllati':: not ircluded. 
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Alt 	tnat.ives 

An overall strategy to nationally develop the country isfisheries necessities maximizing catches, within given financial
investment, man')ower, equipment managementand 	 constraints. Such as
approach ;ould consist 
Qf a gradual growth of poential catches by
combining tradi-tional with seml ndustrial fishing. 

It 	 is essentially the government-s responsibility to drawup 	 guidelines; the dynamics of the private sector (in traditional 
fisheries) will do the rest, .. 

The long-texif objectivc for fishing appear to be: 

(1) provn.sion of adequate supplies for domestic and 	foreign 
consumption (exports);
 

(2) buil '7ng of a traditional fleet by first creating 
a rraining 1acility to prepare qualified porsonnel
capable o or-::nizing traditional and semi-industrial 
fishing. 

Production i trac3&tional river, fishing 66) will stagnateas 	a result of tie coxapiecicn of the Manantali Dam in 1990. 

Without an adeo-uate development policy, river fishing willdialinish, thereby reducing employent, revenue and consumption. 

This sub-sector requires a policy which would: 

(1) protect fish reserves and prevent excessive use 
of the ecosystem, and 

(2) 	 develop pit.iculturea Iorn of intermiediate technology
t;ithin the mean-,. of fishermen, in order to make up 
for the ecological deficit. 

Successfiul pisiculturt projects. have been established inTnany countries such aL Caimero..in and Zaire and experiments are being
carried out - in Senegal and Niger, among other countries. 

66) Inland Fisheries. RAM.., 1980. 
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It is possible to plan fish ponds around major markets
 

beginning in Boghe, in natural ponds and in irrigated fields. Large
 

scale pisiculture could providie 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
 

I to 1.5 tons per ha. in irrigated fields and 0.5 to I ton per ha. 

in ponds.
 

on
Cost of estimates and investment programs are based 


RAMS data.
 

The possibility of developing traditional and semi-industrial
 

marine fisheries is promising. Even without government support, this
 

sector was able to grow 650% 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 (I job
 

at sea for 2 to 4 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, reorganization must concentrate on 

human resource development through training and supervision.
 

67) Ibid.
 

68) Figures 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 order 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 Mauritanian
 
crews aboard terafier-seiners is necessary.
 

Potential catches in traditional and semi-industrial fishing
will amount to 75,000 tons in the year, 2000 and the required manpowerwill be 5.,000 individuals. (see p.118.Table F-VIll Potential development
of semi-industrial fishing is based on the estimates of development

potential in industrial fishing established by CILSS
 

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

The estimates of cost and the investment programs basedare on data from the 4th Economic Development Plan Fisheries Commission
 
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.)
 

Inland fishing
 

- Training of persons to care f6r 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/O07 

69) Fisheries Sub-sector, 4th Plan Commission, (Oct. 1980)
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Pisci cifntrcTiblce FJIV * Dev(.!olle4t Poenil[& 

The development of pisScultur: invo] es: 

(1980 prices)1) 	 Creation of fish pond at a co;t: of 50,000 U1/ha, 

following this installation plan: 

1990 2000 

Potential 
Useabloe 
Area 

Area 

Fish 

covce', 
by 
Ponds 

Cost Potent.ia 
iseab1e 
Area 

Area 

Fish 

covered 
by 
Ponds 

C:. L 

Boghe 2,300 ha. 1.80 ha. 9 x 106 4,000 ha. 320 ha, 1.6 X. 10 

Koti ndi 
VIII 2 00O ha. 160 ha. a it 7(00 " 560 " 28 

1,500 120 " 6 "' If, 0.0o 1,120 " 56 

Kound-1 

II. ].,5) " 120 " 6 " 8,500 34 

flaghama .0000 " 800 " 40 

Totals 7,300 " 580 " 29 X iO0 43. 500 3,480 " 174 

:
2) Development of natuiral. ponds 

3.990X1610 mil.lion. UM.10 

I06 mi1.:on ITM,1.) 	 .

I.) Inland Fi shcr es. !tAH.S, !981. 



Traditional and semi-industrial marine fishin
 

- Organization of the fisheries sector: national coordinating 
organization; organization of cooperatives, of a domestic 

system of intern&. 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, 

- manpcnier up-gra.ing through training; 

- purchase and building of several seiners and terafiers tq 

train fiWT en'-. in c. i-inlustrial fishing methods; 

- purchase of patrol :oats to ronitor fishing along the coast 
i in order to protect traditional'fishing and to prevent
 

over-fishin,. 

Produ0_itr,.!N.:,-" :l ron . tio'i 

Potential , atchcj are shown in table F. IV , page 114 . The 
table shows that rive. a;ill stag.Latc and decrease° Potential development 
of pisiculture could follew the installation schedule proposed by the 
RAMS study 71) and thereby maintain and stabilize production in the 
river fisheries.
 

Catches in tradit-m*-,il marine e-d scmi-industrial fisheries 
could rise to 75,C00 ton. in the year 2000 if the major technical and 
organizational constraints were ov-rccme by: 

70) See Agricultural In-titutional Frameoork OpLion Paper. 

71) Inland Fisheries. 



- improved coordination of governmental policies;
 

- up-grading the quality of production and of labor through
 

a good distribution system and improved technology.
 

The potential of industrial depends upon investing in an
 

industrial fleet and in joint ventures involving government and private
 

capital. If planned investments by the private sector are not 
made
 

(about 15 billion in 15 years), 'industrial fishing will continue 
to be
 

the domain of foreign fleets.
 

to the RAMS surveys on consmuption patterns 72)According 
rise, given present consumer preferences
the demand for fish will 


and linked with an annual population growth rate of 2.5%. This 
case
 

will be called DI demand. 

On the other hand, according to the nutritional norms established
 

D2 demand will result in an individual consumption 
of
by RAMKS 73), 


18 kg of fish per year.
 

D Demand for fish (103 tons) 

1990 20001980 1985 1995 


Rural population 8 9 11 12 14
 

3 4 4 4 10Urban population ) 

24
11 13 17 20
Total 


However, given the RAMS nutritional standards 74), there 

will be an annual demand level (D2) of 18 kg per person.
 

1) 15 kg anaual per eapita consumption 

72) Rural Consumption 

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


74) Tbid. 
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D,- Demand:for fish (1 3 tons)
 

1980 1985 1990. 1995 2000
 

Total Demand 
 11 29 
 33 37 
 43
 

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 also generate a surplus for transformation
 
and export industries.
 

Assuming conditions of D demand (based on a continuation of
present consumption patterns), the iesult is 24,000 tons of fish
caught in the year 2000. Assuming D 
demand conditions (according to
nutritional norms) 43,O00 
tons of fish will be caught in the year 2000.
Betweefi 1980 and 1985 there will be a jump in consumption going from
11,000 tons to 29,000 tons. There is a sli htdeficit. in fish
during this period under Option F3 as wel' 
 erOption F 
 The results
of investment in traditional and semi-industrial fishing &trt becoming
evident during the 1985-1990 period and catches under this optiun
increase substantially (doubling).
 

TheOaions.,
 

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

Should investments be channellea into industrial fishing(with its high investxnent costs, lack of qualified manpower and thecL.nstraints offoreign delts, and with the probability of expericncingthe 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:
 

OptionF: development of a nadional fleet via 
industrial
ficheries;
 



Figure F1 

72 - Demand and Potential Catches 
7Catches under Option F 2 

60 

40 

Surplus 

D2 Demand 

Catches under 

Option F3 

20 

!I~ D Demp.

10 

200
85 90 95 
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Table.F, V : Fishing.
 

Potential Catches (tons)
 

1980. 1985 1990 1995 2000
 

River Fishing
 

- traditinal 1) 7,000 6,500 9,000 8,000 7,000
 
- pisiculture .00 1,500 4,500 7,500
 

Traditional Marine 2) 13,000 15,000 20,000 30,000 36,000
 

Semi-Industrial 3)	 5,000 20,000 30,000 40,000
 

Total 20,000 27,O00 50,000 72,500 90,500
 

Industrial Fisheries. 50,000 100,O O 150,000 175,000 200,000
 

Scenario I
 

Scenario 2 	 150,000 175,0OO 200,000 300,000
 

1) 	 Production in Pisiculture 1.5 tons per hectare
 
2) 	 Potential catches by an unmotorized canoe : 20 tons a year with a 

crew of 3 to 4; potential catches with a motorized boat: 40 to 100 
with a crew of 6. 

3) 	 Potential catches in 200 days of fishing in a'tergier:
 
1,500 tons per year with a crew of 12.
 



0ption F 2- : 	beginning pisiculture plus development of 
traditional maritime and of semi-industrial 
fisheries; 

Option F3, : continuation of present policy*
 

A comparison of consumption and potential catches indicates
that fishing is a rural sector activity of considerable potential. 

0ption F. (Priority Development of Industrial Fishing)

allows for hi proluctivity and exports /see Table FV .)However,
it requires the enormous investment of 1,500 M UM an-nTty 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, etc.) 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 F-VII,
 
page L17 . Value added would be minimal. 

This option also assumes a willingness on the part of the
foreign fishing companies to fulfill their:contracts properly and in 

.good faith. 

Option F , would enable Mauritania to satisfy its internal
demand whillt the same time establishing a national fleet on a firm
foundation. The fleet would be a 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 means of
 
local fishelmne. 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.
 



Table F. VI ; Costs and Production Levels of the 
Different Options
 

1995 2000
1985 1990 


Option F,
 

6,735 3,036.. 2,776 658
 
Costs (106 UM, 1980) 


5,400
3,150 3,600

High production (103 tons) 1,800 


3,600
,800 2,700 3,150

Medium production 

3,150
L,440 2,250 2,700

Low production 


Option F2"
 

750 300 400
 
Costs 


500 9b0 11,300 1,600
Production 


option F3
 

70 70
600 150

Costs 


600 700
400 500
Production 




Table F0 VII*: OptionF Production/Cost/Jobs (per year) 

Potential Catches (tons) 

High 

Medium 

Required Investments l ow 

- Infrastructure: Port at Nouakchott 
Equipment for quays 


Factories and25torage Warehouses 
- Equipment 

ice chests 208 units X 73 million UM 

launches 100 units X 5 million UM 


Seine gfishing boats 20 units X 64 million UM 


Freezers 50 units X 364 million UM 


Other: Supervision 


Training 


Total 


Number of FiShing Jobs Required each Year:
 
Fishermi 

on land 


1) Figures from Rapoort etc.
 
2) Rounded prices spread over 15 years.
 
3) Maintenance 10%
 

4) 1 fishing job = 4 jobs .on..and.
 

* Depreciation not included. 

1985 


100,000 

100,000 

100,000 


80,000 

1,006 
13 


2,593 


1,022 

(14/years)
 
(7/years) 


128 

(2/years)
 

1,456 


112 


10 


6,375 


565 

2,260 


.1990 


175,000 

175,000 

150,000 

125,000 

100 

13 


2603) 


1,022 


35 


128 


1,456 


123) 


10 


3,036 


565 

.2,260 


1995 . 2000
 

200,000 300,000 

200,000 300,000
 
175,000 200,000
 
150,000 175,000 

100 100
 
13 13
 

260 260
 

1,022
 

35
 

128
 

1,456
 

12 12
 

10 10
 

2,776 395
 

565
 
2,260
 



Table VIII: Option F,. Production/Costs/Jobs (per year)
 

1985 1990 


Potential catches (tons)
 
River fishing. 7 000 10,500 

Traditional fishing (marine) 15,000 20,000 

Semi-industrial fishing 5,000 20,000 


Total (tons) 27,000 50,500 


Investments- (millions UM, 1980)
 

Infrastructure:
 
- Fisheries installation 391). 

- Bay of rest 354 351) 

- Boats and transportation 34 31) 

- Repair shop 33 31) 

- Cold storage unit 95 951) 

- Terafier 35 35 

- Supervision 112 11 

- Credit 70 70 

- Trainiing 10 10 

- Reasearch in agriculture 10 10 


Total 753 311 


Required number of fishing jobs needed
 

River fishing 3,500 5,250 

Traditional fishing3 ) 2,000 2,600 

Semi-industrial fishing 40 160 


* Terafiei s (100 boats X 5 million)- (7 per year)
 
* Supervision
 

Maintenance 10% 
2 tons per fisherman
 
Number of fisherman X growth rate
 
Crew aboard a Terafier = 12 persons.
 

* See explanation 

1995 .. 2000
 

12,500 14,500
 
30,000 36,000
 
30,000 40,000
 

42,500 90,500
 

205
 

35 35
 
3 3
 

3 3
 
19 19
 
35 35 'L
 
11 11
 
70 70
 
10 10
 
10 10
 

196 385
 

6$250 7,250
 
3,900 4,600
 

240 320
 



TableFo IX : Option F3 Production/Cost/Jobs (per year) 

1985 1.910 1995 2000 

Potentirl catches (tons) 

River I'shing 
Traditional fishing (marine) 

Total 

investments (millions of Urn, 1980) 

Infrastructure: 
- Bay of Rest 

- Boats and transportation 

- Repair shop 

6,500 

6,500 
15,000 

21,500 

354 

34 

33 

9,oao 

9,000 
20,000 

29,000 

35 

31) 
31) 

8,000 
26,000 

34.,O0( J 

35 

3 
3 

7,000 
30,000 

37,000 

1)
35 

3 
3 l 

- Cold storage unit 95 95 19 19 

Other: 

Sujervisioi 

Total/per year 

"122 

628 

-11] 

147 

11 

71 

11 

71 

Required number of fishing jobs needed 
River fisheries2) 3,5000 4,5000 4,000 3,5000 

Traditional fisheries 

calculations: RAMS 

2,000 2,6000 3,100 4,000 

Maintenance = 10% 
2 tons per fisherman 
Number Of fishermen X growth rate. 



Table F. X'" Fisheries: OptionF 1 (millions of VM, 1980)
 

1985 1990 1995 


Potential catches
 

High Productivity Scenario
 

Production 1) 1,800 3,150 
 3,600 5,400
 

Value Added2 )  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
 

Low Productivity Scenario
 

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.
 

2000 



Ta l F."XI .. Fisherles: 0ptc , (.i, ioi jf UM, 198Z) 

1985 .1990 199 . Woo 

Potential catches 

- - - in " 
ucodtion,- " 

ion 
Value added 

Traditional Fishing (Marine)
Production ) 

Value added 

126 

126 
104 

270 
189 

1 8 9 

189
157 

360 
252 

225 

225187 

540 
298 

261 

261217 

648 
454 

SWi-industrial Fishing: 
Productionl 

Value added 

Production total P-
Value added 

90 

63 

486 

356 

360 

252 
•

909 

661 

540 
378 

1,305 

943 

720 
504 

1,629 

1,175 

I 

1) 
2) 

Producers' price 18 UM/kg,Value added in river fisheries :of it it traditional marine 
83% 
and semi-industrial fisheries: 70% 



Table F. XII: 

Potential catches
 

River fishing 


Production 1)
 

Value added 2) 


Traditional Fisheries (Marine)
 

PRoduction_2) 


Production ) 


Production Total 


Value added 


1) Producers' price: 18 UM/kg 

2) Value added in river fisheries: 
s i f"semi-industrial 

fisheries: 

Fisheries: 

1985 

117 


97 


270 

189 


87 


286 


83%
 

70%
 

OptionF 3 

1990 

162 


134 


360 

252 


522 


386 


(milioas 

1995 

144 


119 


468 

328 


62 


447 


of Ui', 1980) 

2000 

126
 

104
 

540
 
278
 

666
 

482
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Option F2 d oes 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 stagnationof 	river fshing is 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 Options:
 

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 production options for each of the
three sub-sectors (agriculture, livestock and fisheries), thereare numerous possible combinations. Given the constraints prevailing
in Mauritania (tehcnical, human, organiztion), one of these combinations
of potential production will be optimal.
 

1) 	 Agriculture:
 

There are A , and A3 '
A2 


2) Livestock.
 

There are L, 
L2 and L3.
 

3) Fisheries :
 

There are F1 , F2 and F3.
 

Potential production in the rural sector 
 the sum of
 
potential prduction n Agriculture, in Lvestock andFisheries,. 

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

A= A1 + LI + FI 

and the lowest potential level:
 

C = A3 + L3 + F 3* 
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Between these two extremes lie other possibel levels of
 

potential production; 3 broad possibilities will be treated 
here:
 

B and C. B is the middle option.
A, 
Outcomes
 

First of all, two important points must be made:
 

on prices (either. to the fairmer or in 
1) Prodvction. depends 

the market). There is an under-estimation of the different 

sub-sectors, 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 transportation and marketing 
costs have
 

not been.considered, The cost of inputs is 
calculated with
 

transportation costs included whereas the values 
of the
 

product is calculated as farmgate value.
 

3) The links between costs and impro'vements 
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 100%. 

Comparisons between costs and production levels 
in the
 

lvestOCt"
 
rural spctor are thus made difficult because 

of the 


sector. 

to achieve a better comparison among options
In order 
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
 
the long run this ration drops with increasing speed 

as 


level of technology rises.
 

The productivity of investments can be understood 
by
 

studying capital coefficients in the Input-Output 
table.
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5) 	In order to overcome the constraints, a multitude of
 
different produ"i.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, page129) , 
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 9% 8% and 9% of rural GDP. 

Under B (see table 0oli, page 130), the major components of 
rural sector GDP will be valued at 13,200 million UM in the year 2000,
 
or 4 times their 1980 value. Agriculture will make up 25%, livestock 66%
 
and fishing 9%of rural sector GDPo 

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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Value added in fisheries between 1985 and the year 200 will
 
be multiplied by
 

3 for-A
 

3.3 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
 
(about 1/3 of the 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 3% 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~her-4e
 

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 

Agricul 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
 

ten times higher than it is in agriculture in 
Option A and
 

fishing is 

5 times higher in Option B. This ration droi 

3 as time goes by (investments 

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

a response

The development strategy in inland fishing 

is 

a means of acquiring
 

to ecological problems whereas marine fishing 
is 


foreign exchange.
 

Given the amount of investment required in 
industrial
 

fishing in relation to traditional marine 
and inland fishing, a certain
 

modulation of investments in-industrial fisheries w!ll be neceSdary
 

iu.Pioriy mst be given to traditional and semi-industrial
 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
 

a significant amount of investments. Herding 
remains the
 

there is 

most attractive activity in terms of value 

added (93%), resource use
 

areas.
and,existence in marginal 


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
 

degree that objectives and potential production 
are close.
 

Total
 
.. added Manpow4'et Costs 


Option 


Option A
 
+ -

Agriculture + 

+ 3+
+
+
Livestock 


+ "
 Fisheries 


Option B
 
+ 3+++Agriculture 

+-+Livestock 

+ 3+
+
+
Fisheries 


Option C 
"
+/' + 

Agriculture 

-+/- + 

Herding 

-
Fisheries 
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the choice
 
Thus, given value added priorities, manpower and cost 

goals, 


of options will depend on a combination of production 
potentials under
 

Option A for the Livestock sector and Option B for Agriculture 
and
 

Fisher'ies. 

In our example the choice will be:
 

L + A2 + F 2 

can be expended or chagedPriorities and 'options 

according to needs.
 



Table 0.1 Annual Impact of Option A
 

1985 1990 


Investments (millions of UM, 1980)
 
Agriculture 1) 1,007 992 

Livestock 500 520 

Fisheries 6,375 


Total 7,882 4,548 


Production (millions of UM, 1980) 
Agriculture 1,900 2,900 
Livestock 2) 9,009 9,482 
Fisheries 1,800 3,150 

Total 12,709 15,532 

3)
Value Added (millions of UM.1980)
 

Agriculture 1,368 2,008 

Livestock 8,288 8,723 

Fisheries 774 1,354 


Total 10,430 12,165 

Manpower (thousands of persons) 
Agriculture 145 180 
Livestock 145 145 
Fisheries 5.5 8 

Total 305.5 333 


1) Figures from page
 
2) Assuming normal ra~hTl1.
 
3) Value added taken form Table I-E(RAMS).
 
4) Assuming rising productivity.
 

1995 


1,428 

532 


2,776 


4,737 


4,300 

9,929 

3,600 


17,825 


3,096 

9,135 

1,548 


14,779 


216 
145 

10.4 


371.4 


2000
 

1,376
 
478
 
658
 

2,510
 

6,300
 
9,516
 
.5,400
 

21,216
 
% 

4,536
 
8,755
 
2,322
 

15,613
 

258 
145
 
12.2
 

415.2
 



Table 01I : Annual Impact of Option B
 

1)
 
Investments (millions of U,, 1980)
 

Agriculture 

Livestock 

Fisheries 


Total 


Production (millions of UM, 1980) 

Agricul tuse 

Livestock 

Fisheries 


Total 

Vla' Added 3 ) (millions UN, 1980) 

Agriculture 

Livestoch 

Fisheries 


Total
I: m.we4)
 
Taper 4) . (thousands of parsons)
 

Agriculture 

Livestock 

Fisheries 


Total 


2xcluding 
recurring costs.
 

1985 1990 1995 2000
 

642 642 829 774
 
382 392 401 361
 
753 311 196 385
 

1,777 1,365 1,426 1,520
 

1,800 2,400 3,400 4,600
 
9,009 9,482 9,929 9,516
 

490 900 1,300 1,600
 

11,299 12,792 14,629 15,716
 

1,296 1,728 2,448 3,312 
8,288 8,723 9,135 8,755 

356 661 943 .1,175 

9,940 11,192 12,525 13,242
 

141 152 157 167
 
131 124 115 107
 
5.3 7.1 7.4 7.5
 

277.5 203.1 279.4 281.5
 

Assuming normal rainfall; RA14S baseline data. 
Figures from Table I-E (RAMS). 42% for agriculture, 92% for livestock, 83% for river fishing
 

43% for industrial fishing, 70% for traditional and semi-industrial fishing.
 

Figures from Option Paper on Employxent Implications of Alternative Development Strategies° 



Table 0.111: 


InvestmentsI) (millions of UM, 1980)
 
Agriculture 

Livestock 

Fisheries 

Total 


Production (million of UM, 1980 

-- Agriculture • 

Lives tock 

Fisheries 


Total 

Value Added 3) (Million of UM, i980)
 

Agriculture 

Livestock 

Fisheries 


Total 


Manpower4) (thusands of persons)
 
Agriculture 

Livestock 

Fisheries 


Total 


1) Figures from page
 

2) Normal rainfall assumed.
 

Annual Impact of Option C 

-1985 1990 1995 *2000 

400 350 360 300 

172 176 181 162 

628 177 71 71 

2,200 - 673 612 533 

Iclure1,750 2,000 2,200 2,700 

9,009 
387 

9,482 
522 

9,929 
612 

9,516 
666 

1,146 12,004 i2,741 12,882 

1,260 
8,288 

286 

1,440 
8,723 
.386 

1,584 
9,135 

447 

1,944 
8j755" 

482 

9,834 10,549 11,130 11,181 

135 135 135 135 

132 119 107 96 

4 4.5 4.8 5 

271 2285 246.8 236 

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

4) Figures from Option Paper on Employment Implications of Alternative 
Development Strategies
 



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 high, yields
can drop. If the number of hills is too low, potential

yields will be not related. It is obvious that a
 
balance between these is2 cases needed. 

Experiments in agronomy have shown that the optimum numberof 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

cropping.
 

If each hill contains 3 plants, there is a total population

of 18,000 plants per hectare.
 

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

(2) 1 gram of urea per hill is applied when weeding is
 
done and another gram per hi1 
is applied at the beginning

of the growth period, which add up to a total of 12
 
kilograms of urea per hectare.
 

The method of applying urea depends on the kind oE sowing

technique used,
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TSP (triple super phosphate)iis used at the beginning of
 
that


the planting season at the rate of I gram ber hole, which means 


a total of 6 kg per ha. oF TSP are used. Total fertilizer 
use will amount
 

to 	18 kg per hectar. 

Fertilizer Requirements
 

Kg. of Urea/ha. Kg.TSP/ha. Total

No. of hills/ha. 


6 	 18
12
6,000 


7 	 2114
7,000 


9 	 27
18
8,000 


9 27
18
9,000 


20 10 30
0000 


T Technology is used and consists of:
 

1) 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. 

2) when the first weeding is done 

- weed around the plants 

- reduce the number of plants to 3 per hill 

- add I g of urea to each hill. 

3) 	 when the third weeding is done 

- add another gram of urea to each hill.
 

out between4) 	 double cropping (planting cow-peas) is carried 

the first and the second weeding. 
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Animal Traction
 

1) plowing
 

2) sowing by land - -" I g TSP per hole 

3) first weeding done with the plow - add i,urea per hole 

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

51 no more weeding done with the plow. 



Table No°
. "AverageYields of Certain Crops (Kg/ha)

Soil Type 
 Oualo Dieri 
 Rainfed 
 Dams (Receesional
 
A - Sorghum 330 
 -
 494 
 460


Millet 	 Dryland Agriculture RAMS, p. 69.
-
 416 
 395 

Cow peas 280 2-0 	

270
 
7-0
B - Sorghum Fellah G. 
 780 


BradleyNienico G. 560- et al. 1977: Guidimaka 
War on Want.Nabane G. 
 -
 1,500
 

Millet 

610
SSorghum 430 

Millet/Sorghum (B) Gannet et al, 1978 (?): OMVS:
416
Cow peas (1) 300 	 Fleuve Senegal, page 31 de
 

Boutilier et al, (1962) 
(B)
(11) 250 
(111) (B)
Sorghum Early Nienico G.479 

300
 

Average 41 Years Beaudoin, J.C,
Nienico 
 G. 504
 
NIen " G. 504G. 524 

Fellah Nabane 	 1975: Project duG. 550 	 developpement du.
Sud-Est MauritanienNabane
White or rdd 899
G. "' ' 

p. 31 -51BDPA.
Fellah 
 600
 

Gadiaba 673
Manganie 
 G.G. 712 

" 

Millet Souna 
 H 344 

of R ,


290Sanio H 	 55 S ff=176
27 

S,, 176E - Sorghum IRATVarieties 
 G. 	1.378 


Beaudoin, J.C, 
 1975 p. 36
CE 67 (CT) 

CE 90 (CT) 1.185 bdpa.
 

G. Guidimak.
 
H. Hodh
 

CT. raditional Crop
 



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

Soil -ype 0ualo Dieri Rainfed Dams (Recessional) 

Nature 

Millet 1966 - 67 
1967 - 68 
1968 - 69 
1969 - 70 

1,087 
827 
790 
817 

(Statistical Service in OMVS: 
Etude socio-economique du 
Bassin du Fleuve Senegal, 1980. 

Sorghum 

Millet 
Kayes 
Bafoulabe 
Keniabe 
Kita 
Nioro 

Yelimane 

1966 

1967 
1968 

1969 

- 67 
- 68 
- 69 

- 70 

1,215 
969 
990 

1,171 
568 
600 
600 
600 
-
522 

Upper Valley 

Mne Keita (F .N'Diaye) Kayes et 
le Haut Senegal: Vol.2 p. 
107 - 108 in OMVSo 
Etude socio-economique du Bassin 
du Fleuve Senegal, 1980. 
(Ministry of Rural Development) 

Sorghum durra 
Sorghum caffra 

Pennisetum typh. (millet) 

1213 
956 

658 

Grain Yields (Tamour::en-Naaj, 
Bouraga, Boumdeid) 

Rural Development in the 

L 

Millet 
Cowleas 
Cow peas 

1,600400 
1,400
,300 

Tagant Region (As rainfall 
= 249 mm) (S = 124 mm) 

Senegal River Valley: Irat, 1970 
op. cit. Brown, RAMS, 1981;100 kg/ha. 

Sorghum from Mali 
Millet from Upper Volta 

* Administrative regions in Mali. 

557 
596 

Growth rate with 100 kg./ha. 
of IRAT fertilizer, 1970. op. 
cit. Brown, RAMS, 1981 
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Table No.3 Average Yields for Certain Crops in Kg/ba.Soil Type Oualo 
 Die 
 Wn-f l 
 Dam (Recessional)
 

-.. e 
 Millet densitylha.
 

Millet = CIr,
Trcatm--±nL No 
 10,0O00 hills2,0
 ,.
. X.2.18
I 
 2.590
.%-.CA.1/80 X4 2,"S7 with nitrogenous fertilizer203kg/qha. Urea, 10 kg/ha. TSP
2,441 
 40 kg/ha. Urea, 10 kg/ha. TSP2,021 

10 tons/ha; farm yard manure
'-Lllet 


Treatment 
CVT 

(1) 
Population: Millet/cow-peas/ha.

4,444/33,335 CP
 

1.250 + (480)
A 8,888/33,335 13 kg/ha Urea. 75 kg/ha. S??•CP.CA. 2/80 B 2.229 * (625)4,444/33,335 
 22 kg/ha "1,588 + (855) 7AB 8,888/33,335 22.kg/ha "
 
C 4.444/66,67o 1,933 + (570) 27 kg/ha * .
1,529 + (939)
AC 8,888/66,670 13 kg/ha " BC 4,444/66,670 1,800 + (726) 


1.270 + (903) 22 kg/ha " " 18 kg/ha " 
AC ,88/66,670 
2,138 (845) 27 kg/ha 
"
 

11illet 
 Population per hectare 

Cl7 Varieties 
 CP
10.000 hills/ha
WP.CA 3/4 1.776 + (737) CI-K 15,723 " " 20 kg/ha Urea; 10 kg/ha.. P
1,715 + (319) C2
75 15,723 -57 31 kg/ha " ; 16 kg/ha. TSP9CRISAT1C-CX- 31 kg/ha 0 ; 16 kg/ha
 
Millet - CI1V
Treacment Population per hectare
a 
 10,000 hills/ha. 


1,640 'A 40 kg/ha of urea
 
.I.CA. 5/BC ac 1,351- N 1,422 W2 20 kg/ha of ureaEF 10 tonm/ha of urea, far= yard
Ic N* 
 manure1,337 
 ND -Vithout urea
 

Millet 
 Population per ha.
NMP.CA. 7/80 A 10,000 hills/ha. 
1,077
7/80 B without manure (residual value) 
946 " 
 N 

The experiment vere carried out at the IX.A, Tarna 
Rep-blic of iger,
1979 - 80 or "dune soil"
 

Source: Cunard, A.C. 
Annual Technical Report CID: REDSO/1A 76-44 1XP: LSAID Project.
 
500 - 550 mm. 
rainfall zone
a These technical terms are used in the French version of this table.
 

683 - 11 - 130 - 201 

NvI ey, NoIGER. 


