
202.6
85 IR

IRRIGATION PRICING AND MANAGEMENT

ANNEX 3

Morocco



IRRIGATION PRICING AND MANAGEMENT

ANNEX 3

Morocco

Submitted t o :

Submitted by:

Tcl.o

Ms. Joan Atherton
Social Science Analyst
U.S. Agency for

In te rna t iona l
Deve lopment

Office of Policy
Development and
Review

Bureau of Program and
Policy Coordination

Ian D. Car ru th t r s
N.S. Peabody, I I I
A.A. Bishop
A.D. LeBaron
Rekha Mehra
Ramchand Oad
Dean Peterson
Dennis H. Wood

DF.VRES, INC.
2426 Ontario Road, N.W.
Washington, D.C. 20009
(202) 7 97-9610
Cable: DEVRKS
Telex:

Contract No.: OTR-009l-C-00-'4466-00

September 30, 1985



IRRIGATION PRICING AND MANAGEMENT

TABLE OF CONTENTS

ACKNOWLEDGEMENTS

FOREWORD

LIST OF ACRONYMS AND ABBREVIATIONS

CURRENCY EQUIVALENTS

WEIGHTS AND MEASURES

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

EXECUTIVE SUMMARY

A. Purpose

B. Procedure

C. Conclusions and Recommendations

1. To what extent is cost recovery through
direct and indirect charges a feasible
goal in irrigation systems?

a. Conclusions

b. Recommendations

2. Do increased farmer participation
and control contribute to improved
cost recovery?

a. Conclusions

b. Recommendations

Oavres



3. To what degree does improved cost
recovery depend upon reliable water
supply, adequate water supply, water
delivery and measurement technology? . . .

a. Conclusions

b. Recommendations .

4. Are increased water charges a necessary
and sufficient condition for improved
0 and M? To what extent does efficiency
of water use vary with the cost of water?

a. Conclusions

b. Recommendations

5. Do institutional arrangements whereby
farmers participate in and control
irrigation systems improve 0 and M? . . .

a. Conclusions ,

b. Recommendations

I. INTRODUCTION

A. Purpose and Procedures . .

B. Statement of the Problem

1. Macroeconomic influences

2. Sector distortions

3. The importance of irrigation in
agricultural development

a. The failure to realize maximum
potential in irrigation

b. Recent emphasis on better
utilization of existing irrigation
systems

Devres



II. THEORETICAL AND PRACTICAL CONSIDERATIONS

A. Criteria for Assessing Irrigation

System Performance

1. Technical efficiency

2. Equity

B. Complexities in Defining, Measuring and
Attributing Water Use Efficiency

1. Defining efficiency

2. Measuring efficiency

3. Other

C. Allocation and Pricing of Irrigation Water . . . .

1. The market model and the difficulties of
establishing markets for irrigation water . .

2. Marginal cost pricing: theory and practice . .

3. Rate-setting principles for irrigation water .

D. Irrigation Water Management Issues

1. Operations and maintenance (0 and M)

2. Farmer participation in cost recovery
and 0 and M

E. Irrigation Department Problems and Adjustments to
Economic Recession

III. DISCUSSION OF CASE STUDIES

A. Peru

1. Tinajones Project

a. General discussion

b. Discussion of field visit

Devres



2. Tacna

a. General discussion . . .

b. Discussion of field visit

3. Plan MERIS-II

a. General discussion . . .

b. Discussion of field visit

B. Dominican Republic

1. Alto Yaque del Norte

a. General discussion . . .

b. Discussion of field visit

2. Valle de Azua

a. General discussion . . .

b. Discussion of field visit

3. LaVega

a. General discussion . . .

b. Discussion of field visit

C. Morocco

1. Doukkala I

a. General discussion . . .

b. Discussion of field visit

2. Chichaoua

a. General discussion . . .

b. Discussion of field visit

Devres



D. The Philippines

1. Upper Pampanga River Integrated
Irrigation Project (UPRIIS)

a. General discussion

b. Discussion of field visit

2. Laur (Pinaburyuhan) Project

a. General discussion

b. Discussion of field visit

E. Indonesia

1. The Kali Progo Irrigation Project

2. Vest Sumatra Sederhana Program

IV. ISSUES AND ANALYSIS

A. Statement of Issues

B. Discussion and Analysis

1. To what extent is cost recovery through
direct and indirect charges a feasible
goal in irrigation systems?

2. Do increased farmer participation and
control contribute to improved cost
recovery?

3. To what degree does improved cost recovery
depend upon reliable water supply,
adequate water supply, water delivery
and measurement technology?

4. Are increased water charges a necessary
and sufficient condition for improved
0 and M? To what extent does efficiency
of water use vary with the cost of water?

5. Do institutional arrangements whereby
farmers participate in and control
irrigation systems improve 0 and M?

Devres



V. CONCLUSIONS AND RECOMMENDATIONS

A. Overall Conclusions

B. Study Issues: Conclusions and Recommendations

1. To what extent is cost recovery through
direct and indirect charges a feasible
goal in irrigation systems?

a. Conclusions

b. Recommendations

2. Do increased farmer participation and
control contribute to improved cost
recovery?

a. Conclusions

b. Recommendations

3. To what degree does improved cost
recovery depend upon reliable water
supply, adequate water supply, water
delivery and measurement technology? . . ,

a. Conclusions ,

b. Recommendations ,

4. Are increased water charges a necessary
and sufficient condition for improved
0 and M? To what extent does efficiency
of water use vary with the cost of water?

a. Conclusions

b. Recommendations

5. Do institutional arrangements whereby
farmers participate in and control
irrigation systems improve 0 and M? . . .

a. Conclusions

b. Recommendations

Devres



C. Related Conclusions and Recommendations .

1. Indexation is needed

a. Conclusion

b. Recommendation

2. Everyone should pay

a. Conclusion

b. Recommendation

3. Incentives to improve water charge
collections are appropriate . . . .

a. Conclusion

b. Recommendation

4. Water charge levels depend upon the
specific system involved

a. Conclusion

b. Recommendation

5. Higher water charges should result
in system improvements

a. Conclusion

b. Recommendation

6. Previously sustained drainage damage
may require indirect collection of
water charges

7. Betterment levies are appropriate
in some cases

a. Conclusion

b. Recommendation

Devres



ANNEX 1:

ANNEX 2:

ANNEX 3:

ANNEX 4:

ANNEX 5:

ANNEX 6:

ANNEX 7:

ANNEX 8:

8. Appropriate user group and government
complementary organization and
activities are a fruitful area for
further research

a. Conclusion

b. Recommendation

9. Distribution of work, income and other
costs and benefits resulting from
irrigation development or improvement
often are not equal among family members

a. Conclusion

b. Recommendation

Peru

Dominican Republic

Morocco

The Philippines

Indonesia

Annotated Bibliography

Preliminary Report on Irrigation Pricing
and Management

Characteristics of the Irrigation Projects
Visited

Devres



ANNEX 3

Morocco

Ian D. Carruthers, Principal Investigator
Dean F. Peterson, Irrigation Engineer
Rekha Mehra, Economist and Social/

Institutional Specialist



LIST OF ACRONYMS AND ABBREVIATIONS

DER Directorate of Rural Equipment
DPA Provincial Directorate of Agriculture
GDP Gross Domestic Product
LSI Large-scale irrigation
MARA Ministry of Agriculture and Agrarian Reform

M Million
0 and M Operations and Maintenance
ORMVA Regional Office of Agricultural Development
ORMVAD Regional Office for Development of Doukkoua
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WUA Water User Association
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US$ 1.00 - DH (Moroccan Dirhams) 9.84
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1 hectare (ha) - 10,000 m2

- 2.471 acres

100 hectares (ha) - 1 km2

1 kilogram (kg) - 2.204 pounds

1 metric ton (MT) - 1,000 kg

- 2,204 pounds

1 kilometer (km) - 0.621 miles

1 square kilometer (km2) - 100 ha

1 millimeter (mm) - 0.04 inch

1 cubic meter (m3) - 1,000 liters

1 liter(1) - 1.066 quarts
1 liter per second (1/s) = 1.066 quarts per second
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Annex 3

Morocco

A. Background

1. Economic background

a. Macroeconomic conditions and policy

In the decade of the 1970s, Morocco pursued a dynamic
growth strategy that resulted in a relatively high growth rate of
7.3 percent between 1973-77. Average annual per capita income grew at
a rate of 3 percent in these years and in 1978 per capita GNP was
DH 2,714 or US$ 670. The development effort of the decade saw large
investments, especially in the service sector (education and training)
which comprised almost half the total GDP. (See Table 3-1.) However,
savings and exports did not keep pace with investment and import
growth. This has resulted in a deepening financial crisis.

Table 3-2 shows the government's current account deficits as
well as the large gap in the balance of payments. The overall effect
has been to compel the government to resort to heavy reliance on
external borrowing. Structural factors contributing to the financial
disequilibrium include a sectoral development strategy that emphasized
across-the-board consumer subsidies such as in education and health
which were provided at all income levels. This proved to be a
considerable strain on the budget. The large expenditures on
modernizing the Royal Armed Forces since 1975 imposed an additional
burden.^-

Other contributing factors are the government's price policies,
the effects of protectionism and over evaluation of the currency. The
government intervenes in both product and factor markets through
subsidies and price controls, often with conflicting objectives. The
unsurprising effect of these policies is contradictory and negative
results. The pricing policies pursued frequently act as disincentives
to domestic production while an overvalued currency and lower world
market prices for essential foodstuffs prove to be an incentive for
continued high import levels.

The accelerated public investment program in the past decade
was instituted in an environment in which the sudden rise in phosphate
prices brought in unexpectedly huge receipts from phosphate exports.
The subsequent slowdown in phosphates has negatively affected export
earnings and this has not been compensated for by expansion in other
export-oriented production. One of the factors responsible is the

World Bank, Morocco: Economic and Social Development Report.
(Washington, DC: The World Bank, October 1981), p. i-ii.
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Table 3-1: Sectoral Gross Domestic Product, 1978

Share in
1978a GDP

(Percent)

100

18.1

32.3

49.6

Gross Domestic
product

Agriculture

Industry

Services

GNP Per Capita

50,325

9,104

16,241

6,168

2,714

aAt market prices.
bNFS = Non-factor services.

Source: The World Bank, Morocco: Economic and Social Development
Report (Washington, DC: The World Bank, October 1981).



IRRIGATION PRICING AND MANAGEMENT: MOROCCO

Table 3-2: National Accounts Summary and Balance of Payments, 1977-82
(M DH)

1977 1978 1979 1980 1981 1982

Government Finance

Current Revenues 11,669 10,954 14,820

Current Expenditures 11,925 12,940 14,393

Current surplus/deficit -256 -1,966 -427

Balance of Payments

Exports of goods and 8,281 8,910 10,418
NFSa

Imports of goods and 18,292 16,282 18,282
NFS

Resource gap -10,011 -7,343 -7,864
External Debt 18,636 20,813 NAb

12

20

-7

,717

,357

,640

NA

15

27

11

,941

,465

,524

NA

17

21
13

,882

,314

,432

NA

aNFS • Non-factor services.
bNA - Not available.

Source: The World Bank, Morocco: Economic and Social Development Report
(Washington, DC: The World Bank, October 1981).

\



government's large role in investment which has dampened private sector
investment.

Morocco's current financial difficulties have had their impact on
irrigation development, as elsewhere. Most of the large-scale
irrigation (LSI) development has taken place in the past fifteen
years. During this period 65 percent of investment in the agricultural
sector was applied to irrigation construction. The Investment Code of
1969 laid out a strategy for cost recovery from farmers of 40 percent
of investment costs and 100 percent of operations and maintenance
(0 and M) expenses. In practice, the cost recovery goals have not been
achieved and the government has subsidized more than its share of
60 percent of capital costs as well as 0 and M. However, the
government's current straitened financial circumstances have given
greater urgency to cost recovery issues which are now being paid more
attention. This is the macroeconomic context in which the current
study of irrigation pricing and management was undertaken in Morocco.

b. The rural and agricultural sector

In 1982, agriculture contributed 18 percent to Moroccan
GDP at current prices, provided 40 percent of employment and a third of
total exports. Although sixty percent of Morocco's population is
dependent upon agriculture, the sector contributes a relatively small
and declining proportion to GDP. For example, in the 1960s,
agriculture contributed 25 percent to GDP growth but in the next decade
its share was only three percent. However, while the share of
agricultural employment in the overall labor market is declining, the
absolute number of people employed in agriculture is still increasing.
Furthermore, 45 percent of rural families live at or below the absolute
poverty level estimated to be US$ 238 per capita in 1981. Overall GNP
per capita was US$ 790 in 1979.

Total land area in Morocco amounts to 69 M ha of which only 7.7 M
ha is suitable for cropping. Most of the cultivable land is located in
the northern half of the country and along the Atlantic coast. Aridity
increases towards the south and 20 M ha of semiarid and mountainous
land are suitable only for grazing and forests. East and south of the
Atlas mountains is desert. Total irrigated area amounts to 850,000 ha
and this is where most industrial and forage crops, vegetables and
citrus fruits are grown, as are almost 65 percent of agricultural
exports.

Of the available cropping land, only 5.3 M ha are cultivated
each year, the rest being under tree crops or remaining fallow
(two M ha). The main crops are winter cereals (primarily hard and soft
wheat, barley, and oats) which are planted on 4.3 M ha, pulses on
500,000 ha and the rest in vegetables, sugar beets, oilseeds, cotton
and forage crops. Extensive livestock raising is practiced in the arid
regions while intensive livestock production is becoming increasingly
important in irrigated and high rainfall areas.



There is a marked contrast between performance in the irrigated
and rainfed sectors with production in the more modernized irrigated
sector contributing an increasing proportion of agricultural value
added. This is generated by the progress in production of high income
elastic high-value commodities such as sugar, vegetables and 60 percent
of milk--a trend given additional impetus by demand growth resulting
from increasing urbanization. About 45 percent of total agricultural
value added is contributed by production on large irrigation schemes
which cover only 10 percent of the cultivated land area. Irrigated
production has, however, benefitted from subsidized irrigation water,
guaranteed markets, government extension services to introduce modern
farming techniques and inputs and attractive prices. Consequently,
sugar beet production grew by 13 percent per annum between 1967/69 to
1976/78 while milk production increased 4.3 percent per annum from 1971
to 1977 and vegetable production at eight percent per annum.^ The
prevailing patterns of protection clearly favor the irrigated sector
and provide tremendous incentives for capital and energy intensive
irrigated cropping.

Production in the rainfed sector accounts for the major portion of
the country's basic food supply and supports the majority of the rural
population. Thus, 85 percent of Morocco's cereals as well as its
pulses, oilseeds and red meat are produced under rainfed conditions.
Most rainfed areas are characterized by traditional agricultural
practices. As a result of limited use of agricultural inputs and farm
machinery as well as unfavorable price policies, crop yields and
livestock productivity are generally low. For example, production of
pulses and olives show no long run improvement (See Table 3-3), while
cereal yields have increased by only 0.12 tons/ha in 18 years.

Over the past 20 years, the relative importance of agriculture in
Morocco's economy has declined as has its contribution to overall value
added, employment and exports. The weakness of Morocco's agricultural
sector performance is clearly demonstrated by the widening food gap.

^Increased vegetable production was primarily due to additional
area brought under irrigation. The World Bank, Morocco: Economic and
Social Development Report, p. 159.

issue is of significance because the deficits in cereals,
vegetable oils and meat cannot be covered except by intensified
production in rainfed areas. Ibid., p. 162-63.

the expansion of agricultural imports, the food supply is
generally adequate as are nutritional levels. However, nutritional
deficiencies persist among poor people and approximately 45 percent of
Moroccan farm families live at or below the absolute poverty level
estimated at US$ 200 per capita (1979 prices).

•'The World Bank, Morocco: Economic and Social Development Report,
p. 159.
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Table 3-3: Volume of Selected Agricultural Production
(000B Quintals)

Product 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80

Winter Gtainsa 48,312 47,157 29,347 43,117 32,455 51,734 26,684 42,281 37,386 41,214

Spring Grain 5,138 4,410 2,890 4,915 4,746 5,297 1,890 4,265 3,349 3,843
Q:opsb

Pulsed 3,367 4,143 3,537 7,048 4,508 4,963 1,583 2,749 3,428 2,310

Olives 1,160 5,060 1,950 2,547 2,009 3,043 1,630 3,040 1,630 4,400

Oilseeds'1 175 402 269 299 352 297 275 298 677 418

Sugar Beets 15,839 16,770 12,927 19,436 17,919 23,616 14,737 23,954 21,745 21,890

Vegetables6 7,140 6,760 8,580 8,100 10,600 10,500 10,700 N\f KA N\

(000s Tons)

1971 1972 1973 1974 1975 1976 1972 1978 1979 1980

Milk 505 524 523 521 570 600 650 NA NA N\

aIndudes hard wheat, soft wheat, barley, oats and others.
^Includes maize, sorghum, rice and others. '
cIndudes beans, chick peas, green peas, lentils and others.
^Includes flanseed, sunflower seed and peanuts.
eIndudes early crops, tomatoes, potatoes and fresh vegetables.
fNA. - Not available.

Source: The World Bank, Memorandum on Morocco's Agricultural Sector: Identification
of Issues and Bank Strategy (Washington, DC: The World Bank, May 1980).



Domestic food production has been unable to keep pace with demand
which has been increasing as a consequence of high population growth
(3.2 percent per annum) and rapid urbanization (4.8 percent per annum)
and income growth. The result has been substantially increased food
imports with Morocco becoming a net food importer in 1974. The
average rate of growth in agricultural imports between 1977-81 was over
10 percent per annum amounting to US$ 600 M in 1981. Imports of
agricultural commodities now comprise 25 percent of total imports,
two-thirds of which are made up of soft wheat, sugar and edible oils.
This increase in food imports has had a significant impact upon the
agricultural trade balance which has swung from substantial surpluses
in the early 1970s to major deficits in more recent years.

Factors contributing to the agricultural sector's weak performance
are several successive years of drought as well as structural and
policy-related causes. Of the structural constraints, the land tenure
problem is most significant. Problems include unequal land
distribution, extreme fragmentation (leading to inefficient holdings),
lack of land titles, lack of security of land tenure and a high
incidence of absentee land ownership. Table 3-4 shows the size and
distribution of landholdings. Over 56 percent of the landholdings are
less than 5 ha and these comprise about a quarter of the total
cultivable land area. A series of reform measures have been considered
by the government but, aside from the large irrigated areas, these
measures have not been effectively pursued.

Other policy-related constraints include conflicting price policy
objectives, protection patterns, public investment strategies, the
weakness of agricultural support services including research and
extension and marketing and input supply. In order simultaneously to
ensure high producer prices to raise farm productivity, to keep food
prices low for urban consumers and to insulate the economy from
short-term international price fluctuations, the government employs a
variety of price controls, subsidies, quotas, tariffs, export and
import taxes, etc. The result of simultaneously pursuing such
divergent goals is often contradictory.

Thus, for example, the effect of fixed producer prices and
government support buying and imports of commodities such as soft
wheat (for bread) is for substantially lower prices to prevail on
the free market. (Producer prices for bread wheat often can be
35 percent lower than the official fixed price.) Other effects
are reduced farmer incentives for production and increased imports.
Additionally, subsidies for a number of food items (flour, sugar and
edible oils) bring their retail prices below world market prices.
(See Table 3-5.) The corresponding official domestic producer price is
also lower while the subsidies impose a heavy burden on the national
budget. Currency overvaluation has in the past contributed to
increased imports of basic staples but the September 1983 depreciation
should moderate this effect.
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Table 3-4: Land Distribution Patterns

Size
(ha)

< 5
5-10
10-20
20-50
50-100
> 100

Total

Number of
Farms

1,090,500
220,000
113,900
44,300
7,700
2,000

1,478,000

X of
Total

56.5
11.4
5.9
2.3
0.4
0.1

100.0

Area
(ha)

1,776,200
1,508,000
1,529,700
1,218,000
514,000
703,000

7,250,000

% of
Total

24.5
20.8
21.1
16.8
7.1
9.7

100.0

Average Number
of Parcels
Per Family

5.5
6.8
7.7
8.8
8.8
9.7

6.0

Source: International Commission on Irrigation and Drainage (ICID),
Specificities of the Moroccan Hydro-Agricultural Equipment,
30th Executive Council, May 1979.
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Table 3-5: Fixed Prlcea for Key Agricultural Commodities

Commodity

Bread wheat

Sugarbeet

Milk

Paddy

Maize

Soyu

Relative to World

Official Producer
Price

(DH/t)

1,400

155

1,590-1,

2,180

1,000

2,270

(US$/t)

204

22.6

790 232-261

318

146

331

Market Prices

1982

167

15

180

293

109

245

World Market
Pricea

(US$/t)
Mobile Average

1980-1982

164

20

194

344

115

265

aPrices are CIF Casablanca.

Source: The World Bank, Morocco: Agricultural Strategy Paper
(Washington, DC: The World Bank, 1985^



2. Irrigation development

a. Description of Irrigation system

In Morocco, there are both large scale and small
and medium scale irrigation (SMSI) systems. The LSI projects generally
range from 10,000 - 20,000 ha and represent new investments in major
civil works for water regulation and conveyance and have modern
distribution systems. Their development is generally accompanied by
land consolidation and agricultural support services that include
recommended cropping patterns and improved technological methods and
delivery of inputs to farmers in the service area. The large
perimeters are developed and managed by well-organized regional
irrigation administration and agricultural development offices. There
are nine LSI perimeters in Morocco with an irrigation potential
of 870,000 ha of which over 400,000 have been completed (Table 3-6).

The SMSI projects range from a few to several thousand ha
(generally less than 5,000 ha) and can be divided into two
subcategories. The first type are the new projects technically
similar to the large modern schemes and differentiated from the
latter only by size. The second type of SMSIs are traditional systems
some of which have existed for centuries. They are based on simple
technologies and water distribution is defined by traditional rights.
There are approximately 400,000 ha under irrigation in traditional
SMSIs, about 100,000 ha of which have been partially rehabilitated by
the government. In addition, it is estimated that there is potential
for the development of 100,000 ha of rainfed areas as modern SMSI
perimeters.^

Of the total irrigated area in Morocco, 59 percent is equipped
with modern facilities, i.e., water distribution facilities to the farm
level. Water resources from rivers and replenishible groundwater is
estimated at about 25 billion m^ annually. About seven billion m^ of
water is undevelopable. Of the developable waters about four billion
nr* is in groundwater and 14 billion m^ is surface water. About
50 percent of the available water resources are already developed with
a growth rate of 5 percent during the last 20 years. However, with

"Estimates from different sources vary. Some small and medium
rehabilitations were done 30-40 years ago while others are relatively
recent. Also, some of the earlier rehabilitated projects are currently
under review for another rehabilitation.

The World Bank, Kingdom of Morocco: Staff Appraisal Report of
the Small and Medium Scale Irrigation Project (Washington, DC: The
World Bank, February 10, 1983).

Q

°The World Bank, Project Performance Audit Report.
Morocco-Doukkala I Irrigation Project (Loan-1201-M0R), (Washington,
DC: The World Bank, December 30, 1982), p. iii.
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IRRIGATION PRICING AND MANAGEMENT: MOROCCO

Table 3-6: Tocal Area Projected for Large and Small and
Medium Scale Irrigation Development in Morocco
by 2000 AD

Large Scale Area
ThaT

Area equipped by State

(new or traditional perimeters assisted) 820,000

Private modern installations 50,000

Subtotal, Large Scale 870,000

Small and Medium Scale

New equipped by State or traditional

systems given assistance 150,000.

Modern private installations 30,000

Traditional systems

ameliorated by the State 100,000

Subtotal, Small and Medium Scale 280,000

TOTAL 1,150,000

Source: International Commission on Irrigation and Drainage (ICID),
Specificities of the Moroccan Hydro-Agricultural Equipment,
30th Executive Council, May 1979.
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pressure from hydroelectricity, urbanization and industrialization,
increasing competition among claimants for available water is highly
likely even though national policy gives priority to irrigation over
hydroelectricity.^ There are several thousand ha of privately
developed high value garden irrigation serving the larger cities
near the coast.10

Most of the irrigation lies in the four river basins draining into
the Atlantic, the Loukkos, Seboo, Oued-oum-er-Rbia and Souss. The
Mouloya flows into the Mediterranean from sources in the Atlas
mountains and from two internally drained basins while the Tafllalet
and Quarzazate are located in the southeast. All the LSI perimeters
are in these basins as are a number of the SMSI perimeters. Some of
the SMSI also originate in the Atlas piedmont and are scattered
throughout the country. Gravity systems are the most common but there
are also considerable areas under sprinklers and some tube well
development, particularly in the Souss Basin11. Large diameter shallow
dug wells provide limited sources of supplementary water in the
residual soils overlying hard rock areas and the groundwater of the
Atlas piedmont has been traditionally exploited by horizontal tunnels
called qataras. Never a large source, qataras are being phased out
because of high costs of maintenance and competition from tubewells.
Surface systems range from traditional run-of-the-river without regular
distribution facilities to the farm level to modern ones backed, in
most LSI areas, by reservoir storage and equipped with modernized
distribution facilities to farm level.

Eight major types of potential or existing SMSI perimeters
can be distinguished on the basis of water source, of which five
can support year round irrigation and three cannot. The first five
types of SMSIs can be described as follows. First are the large
perennial rivers upstream of dams where irrigation can be provided by
diversions and resurgences. Approximately 124,000 ha of this type are
being irrigated along the major rivers. Second are low-lying terraces
downstream of existing or proposed dams which can be harnessed by
pumping water released from the dam into the river. About 36,000 ha
of such irrigation potential exists along the middle sections of the
Seboo River. Thirdly, are the small traditional perimeters in the
piedmont gravity-fed from perennial springs through concrete-lined

^International Commission on Irrigation and Drainage (ICID),
Specificities of the Moroccan Hydro-Agricultural Equipment. 30th
Executive Council, Special Session, May, 1979.

may be as much as 50,000 ha based on our discussions but no
documented estimate was found.

11One source suggested as much as 200,000 ha is under sprinklers
but this estimate could not be documented.
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channels or seguias.12 About 100,000 ha of such perimeters can be
found along the Middle and High Atlas Mountains. The team visited one
such site at Chichaoua which is described in a later section. The
fourth and fifth types of perennial irrigation are various types of
pumped groundwater wells and tubewells in the Souss and Sub-Saharan
regions comprising in total about 150,000 ha. The intermittent types
of SMSI irrigation come from flood waters of Saharan streams, gravity
diversions from intermittent springs and rainfall runoffs in the
semiarid piedmont.

The modern SMSI perimeters have been developed mostly in rainfed
areas where benefits are generally lower than in LSI projects because
there are constraints to the introduction of highly profitable
commercial crops. Benefits are, however, substantial enough in terms
of improved farmer incomes to make these projects viable. The
centuries old traditional SMSI systems are generally located in areas
where farms are small (0.2-3 ha). Water losses are usually high
because canals are unlined and farmer maintenance is erratic. Where
some modernization was previously done, poor maintenance results in the
need for rehabilitation which is being undertaken on some of these
projects. The intent is to reduce water losses by 25-45 percent and
to increase crop intensity or extend the area.

Irrigation development is viewed as providing the means by
which Morocco will be able to meet its targets of food grain
production, agricultural exports and industrial crops production
(sugar, beet and cotton) as set forth by national policy. The policy
and institutional arrangements are discussed in more detail in
Section B. In general, large perimeters are developed and managed by
nine semi-autonomous regional offices known as Offices regionales de
mise en valeur (ORMVA) under the Ministry of Agriculture and Agrarian
Reform, Development Directorate (Direction de I1Equipment rural).
There is an ORMVA for each of the drainage basins listed above, except
that there are three in the Qued-oum-er-Rbia Basin. (See Table 3-7.)

Rehabilitation and construction of new small and medium perimeters
is administered by the Development Directorate directly through its
regional and local offices. Traditional water user organizations in
some form or other exist on the traditional systems. These are being
formalized by registration and adjudication of land and water holdings
within perimeters as traditional systems become candidates for
rehabilitation. For the large perimeters, landholdings are
consolidated and regularized under a national program of land
"Regrouping." This has been a significant factor in their
effectiveness.

l2Seguias are earth canals.
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Table 3-7: Potential and Actual (1975) Irrigated Areas

ORMVA

Moulouya

Loukkos

Gharb

Haouz

Tadla

Doukkala

Souss

Quarzazate

Tafelalet

TOTAL

in ORMVA Projects

River Basin

Moulouya

Loukkos

Seboo

Oued oum er

Oued oum er

Oued oum er

Souss

Quarzazate

Tafelalet

Rbia

Rbia

Rbia

Potential
(ha)

61,000

36,000b

230,000

140,000

117,000

90,000

102,000

28,000

41,000

845,000

Present
Equipped8

(ha)

61,000

36,000

230,000

75,000c

87,000c

90,000

29,000

25,000

24,000

657,000

1975
Irrigated

(ha)

38,300

4,400

65,200

54,000

90,000^

25,900

66,860<*

24,400

33,30Qd

402,300
aaoaiaa

aArea of potential ha that is currently developed with canals, gates
and equipment.

b0f which 6,000 ha is irrigated with water from the Idris Dam.
cE8timate.
^Includes pumping.

Source: International Commission on Irrigation and Drainage (ICID),
Specificities of the Moroccan Hydro-Agricultural Equipment,
30th Executive Council, May 1979 and the World Bank,
Morocco: Economic and Social Development Report
(Washington, DC: The World Bank, October 19§ortTTT
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b. Future Irrigation development plans

According to the ICID report, Morocco's target for
the year 2000 AD is to provide permanent irrigation to 1,150,000
ha.1^ The breakdown by size of system is shown in Table 3-6. In
addition, 300,000 ha would receive temporary or winter irrigation.1^
About 300,000 ha would be under sprinkler.15 Figure 3-1 shows the
location of the nine ORMVAs and potential areas equipped in 1975 or
intended to be equipped.

Until recently, the emphasis of Morocco's irrigation development
was on the LSI perimeters, but the focus has now shifted towards SMSI
projects and towards greater attention to improved 0 and M on both LSI
and SMSI perimeters. The draft Development Plan for 1980-85 called for
a large increase in per annum SMSI investment from an average of
about DH 20-25 M in the previous two plan periods to an
estimated DH 125 M.16 Allocations to the SMSI sector are up from
5 to 9 percent of the rural equipment budget. It is intended that SMSI
development will be accompanied by improvements in support services
such as research and extension and changes in land ownership towards
more rational and intensive land use.

From the point of view of policy and institutions (see Section B),
emphasis is expected to be given to improving collections in LSI,
formalizing user associations and collecting water charges (under a
1984 revision of the National Agricultural Development Code) on SMSI
and giving greater attention to improved 0 and M on all systems.

B. National Irrigation Administration and Policy

1. Organization of irrigation administration

a. Organizational structure at national level

The study and exploitation of water resources in
Morocco are the responsibilities of the Water Resources Directorate of

1979 and the World Bank, Morocco: Economic and Social
Development Report, p. 198.

1 These levels agree essentially with those mentioned orally by
M. Oulad Charif, Directeur de l'equipement rural, MARA and by Professor
M. Ait Kadi, Head of Agricultural Engineering, University of Rabat.

15Conversation with Professor Ait Kadi, Mrch 25, 1985.

1°This amount is reported to have been cut by 40 percent because of
the country's financial crunch. The World Bank, Morocco: Agricultural
Strategy Paper, p. 21.
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Figure 3-1: Organization of the Irrigation Water Delivery
Administration in MARA



the Ministry of Infrastructure^ which is also responsible for
maintenance and operation of most of the dams. Production and
distribution are the responsibility of four ministries: Energy and
Mines (hydropower); Infrastructure (drinking water), Interior
(municipal authorities) and Agriculture (MARA) (irrigation water and
scattered rural centers). Figure 3-1 shows the divisional organization
of MARA for irrigation water administration. The Prime Minister
controls capital investment through the Secretariat for Planning and
the Ministry of Finance to monitor the investment program. Nine
regional ORMVAs, under the Development Department of the Ministry of
Agriculture have responsibility for developing and operating
large-scale river-basin projects. Small scale projects are the
responsibility of the Development Department.

b. ORMVAs

Beginning in 1943, the first large irrigation systems
merely provided headworks and main canals serving primarily large
colonial farms. After independence, from 1956-60 the Office of
National Irrigation, an independent office, managed all irrigation and
began to introduce specialized crops such as sugar beets. In 1965-66,
this Office which became very powerful and quite centralized was
dissolved in favor of a more decentralized approach, and formation of
autonomous regional ORMVAs in the Ministry of Agriculture.

Each ORMVA has a separate budget within the national budget
enacted each year. Separate budgets are appropriated for investment
and for operations. Water charges for 0 and M, collected by the ORMVAs
remain with the ORMVA. Loans to the Government of Morocco by
international donors for development projects are processed through the
Ministry of Finance and reappropriated to the ORMVAs through the annual
budget.

c. Small-scale irrigation

Traditional SMSIs are administered by the local
communities through the Water User Associations (WUAs) if the latter
exist. At the provincial level the Provincial Directorate of
Agriculture (DPA) is responsible, particularly if the government is
involved in rehabilitating the project. For new SMSI project
development the Directorate of Rural Equipment (DER) of MARA has the
general authority for project implementation. At the provincial level
the DPA is the responsible authority and overall coordination is in the
hands of a Project Coordination Committee. This consists of a chairman
(the Director of the DER) and members who are the Directors of Crop
Production, Livestock Development, Extension and Agrarian Reform and

1'The World Bank, Morocco Economic and Social Development Report.
198.
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other agencies. Day-to-day monitoring, coordination and project
implementation are done by a Central Management Unit within DER's
division of rural development.

2. Irrigation policies

a. General

A variety of laws determine irrigation policy in
Morocco. Small-scale traditional systems are generally governed
by traditional water rights as formally recognized by a law of 1914.
The Agricultural Investment Code of 1969 governs cost recovery policy
on the delimited LSI perimeters.^ The formation of WUAs is provided
for by the ASAP laws of 1924. Cost recovery policy has been the
subject of discussion by policy makers over the past two years leading
to changes made in 1984 that are applicable on both LSI and SMSI
perimeters.

b. Water rights

The water rights of individuals and communities are
based on traditions many centuries old. Such rights are clearly
understood although they are maintained and transmitted orally.
However, a 1914 law accorded recognition to traditional rights. It
declared all water to be in the public domain except rights acquired
prior to the passage of the law. A procedure also exists for formal
recognition of water rights for specific groups of users but it is
seldom used.

Water rights operate at two different levels, namely, that
of the community to withdraw a certain amount of water flow from
a river and the individual's right to a share of the community water
right. The individual's water rights are usually defined in terms of a
specific length of time during which the water supply in the seguia is
available for the user. The intervals between turns for the individual
are also specified.

Within each community there are a variety of types of water
rights. Individual shares of community water rights may differ
greatly depending upon customs and traditions and the distribution may
be inequitable. Such rights are non-transferable but they may be
leased. Another type of right is tied to the land, and therefore, only
jointly transferable. Water rights may be defined as well in relation
to crop cultivation patterns, as they are in the modern perimeters and
in some traditional areas. Finally, water rights may be privately
owned separately from the land and in such cases there is often a
rental market for water. The number and complexity of traditional
water rights and the fact that they are not well-known outside the

1 ft
•LOThe term delimited refers to consolidation of landholdings in

these perimeters.
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