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CHAPTER 1 INTRODUCTION

1.1 Background of the Study

The piedmont and plain to the north the Haut Atlas mountain range running through
the south of Morocco is the location of the numercus scaltered villages which
comprise the Study arca. In this and other rural areas of Morocco reside nearly half
{12.7 million as of 1995) of the nation’s population. Rural villages total some 40,000
countrywide, accounting for around 2 million houscholds (average of 50 houscholds

per village).

Flectrification of these rural villages is being mainly carried out through cxtension of
the existing grid by ONE, however, there are conditions in rural arcas of poor access
and other geographical constraints, as well as poor cost performarnce in terms of initial
investment and resultant  power consumption which make this approach
disadvantageous in some cases. As a result, electrification rate for rural area in
Morocco in 1994 remained at a low 21% compared with other countries in the general
region, i.e. Laypt (84%), Algeria (80%), Tunisia (70%).

In light of this situation, the Moroccan government has designated rural clectrification
as a priovity policy issue, and has embarked on a scries of basic clectrification
programs.  Specifically, this commenced with the phase 1 Rural Blectrification
National Program (PNER-1), followed by phase Il of the same program (PNER-1l) in
the 1990s. In 1993, the Decentralized Energy National Program (PNED) was
launched in 1993, aiming at the adoption of renewable energy sources to clectrify
rural arcas which are not candidates for ecarly connection to the national grid.
Subsequently in 1995, the government embarked on the Pilot Rural Electrification
Program (PPER) under cooperation from France.

In August 995, the government announced the Global Regional Electritication Plan
(PERG) which integrates the efforts under PNER and PNED. In Junc 1997, ERD
(decentratized rural electrification) was inaugurated as a special project within the
PERG framework, and subsequently in October 1997 details of funding format and
management methodology of PERG were revised.  Under the PERG program,
100,000 houscholds are to be electrified per year over the 15 year period from 1996 to
2010, with all rural area in the country to be ultimately encrgized by the target year
2010. Required funding under the program is DH 1 billion per year.

On the other hand, the Center for Rencwable Energy Development (CDER) was
established in 1982 in Marrakech with the aim of promoting clectrification of arcas for
which extension of the grid is not practical through the adoption of decentralized,
rencwable cnergy sources. In this light, CDER assunics a leadership role both
technically and financially in decentralized electrification efforts based on study and

rescarch on renewable energy sources.

Against the above background, the Moroccan government (CDER as counterpart
agency) in August 1995 requested technical cooperation from Japan in the formulation
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of a master plan to cleetrify 120 villages in Haouz Region. The master plan will
comprise an important componcent of the government’s rural clectrification strategy,

Haouz region is located on the northemn slope of the Atlas range in the southwest of
Morocco. Geographically, the region is separated by considerable distance from the
northern coastal zone, and exhibits distinct features of economic backwardness in
comparison with the more affluent northern area. Numerous villages are spread out
over a wide area, with dwellings often situated in narrow valleys with poor access. As
a result, the present clectrification rate for Haouz region is only 14% which is
significantly below the national average of 21%. Furthermore, per capita GNP for
l{aouz Region is estimated at US$ 430 which is considerably below the national
average of USS$ 1,040 (1993).

As indicated above, Haouz Region is lagging in relation to other regions of the
country in terms of clectrification, and moreover, is a high priority region for
development given its slalus as an important hinterland area for Marrakech.
hmplementation of the electrification plan formulated under the Study is anticipated to
merease the electrification rate of the Haouz Region from 14% to 23%, with a
significant collateral impact on regional development.

1.2 Study Objective

The objective of the Study is to formulate a master plan for electrification of 120
villages in Haouz Province on the basis of an inventory study to be carried out for all
alfernatives to meet electricity demand of the area, including micro-hydropower, PV
generation, etc., and to identify and carry out a pre-feasibility study for high priority
micro-hydropower sites. Further to the above is the transfer of technology from the
JCA Study Tcam to the Morocean side counterparis such that the said counterparts
will be capable of independently execuling in the future surveys and planning similar
to that under this Study. Technology transfer is to be achieved through study works
performed jointly by the Team experts and there counterparts in the respective
disciplines under the Study.

Implementation of the master plan for electrification, in addition to the primary
objective of promoting clectrification of 13aouz region, can be e\pcctcd to have the

following impacts on regional development:

Proliferation of visual sources of educational information, news, cullural
development, ete.

Extension of hours in the evening which can be utilized for study or work.

Improved public service through electrification of schools, mosques and other
public places, as well as the establishment of street lighting.

Electrification will free residents from the laborious task of battery replacement,
and enable this freed up time to be utilize in a more productive manner.
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Reduction of tree felling for fuel wood, and resultant brake on degradation of
the natural environment.

With imiproved living standards as a result of clectrification, population
migration to large urban centers will decrease.

Elecirification witl contribute to a more robust tourist industry for the region.

1.3  Scope of the Study

The Study is to be carried out in accordance with the Scope of Work and Minutes of
Meeting as signed on December 13, 1995 between the JICA Preparatory Study Team
and Ministry of Energy and Mines (MEM) of the Kingdom of Morocco. The Study
comprising the stages is briefly described below.

(1) - Inventory Study Stage

With regard to the 120 villages targeted for electrification, existing data will be
collected and analyzed. This will include the carrying out of a questionnaire survey to
obtain relevant socio-economic data. Under method of electrification, alt possible
alternatives will be examined 1o include micro-hydropower, PV generation, diescl
generation and extension of the existing grid.

Particular attention will be given the assessment of micro-hydropower and PV energy
in light of the fact that these are rencwable sources of energy. On the basis of the
foregoing, the optimum method of electrification will be sclected and a project
inventory prepared.

With regard to candidate micro-hydropower sites, potential will be confirmed at the
initial site reconnaissance, and hydrological survey will be carried out for the site
arcas. By the end of the Inventory Study stage, 3 of the most promising of the
candidate sites will be selected for the Pre-feasibility Study. ‘

(2) Pre-feasibility Study

Topographical survey, geological survey, meteo-hydrological survey, structural
design, environmental survey and economic - financial analysis will be carried out for
the 3 high priority sites. Recommendations will also be made on future project
planning, and organizational set up for operation and maintenance.

1.4 Study Exccution
The Master Plan Study was commenced in March 1996 and was completed in January
1998. During this term, the Study was carried out in accordance with the schedule

described betow. Work flow for main Study tasks is shown in Figure 1.4-1.

1) Inventory Study



1

Home oflice preparatory works March 15~25, 1996
Preparation of Inception Report

Phase 1 ficld survey - May 19 ~ October 15, 1996

Presentation of Inception Report
Preparation and presentation of Progress Repoit (1)

r

Phase 1 home oftice works Octobcr t ~ December 30, 1996
Preparation of Interim Report
2)  Pre-feasibility Study

Phase 2 field survey Janwary 15 ~ March 21, 1997

Presentation of Interim Repori
Preparation and presentation of Progress Report (2)

Phase 3 field survey May 11 ~June 9, 1997
- Phase 2 home office works June 10 ~ August 29, 1997

Preparation of Draft Final Report

Phase 4 field survey October 25 ~ Nevember 8, 1997

Presentation of Draft Final Report
Preparalion and presentation of Final Report (January 1998)

The JICA Study Team and CDER have cooperated closcly in carrying out site
reconnaissance and data collection. Strong cooperation has also been extended by
Haouz Provincial Governmeat and other local agencies and autonomics under ifs
jurisdiction. Other related government agencies also cooperated closely with the
Study Team in the collection of relevant data and information for the Study.

Questionnaire survey, installation of gauging stations, discharge measurement and
topographical survey were carried out under sub-contract to a local consultant
(Maghreb Projects A.C.). Water level observations were entrusted b) COLER to the
local residents of the Study arca.
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Figure |.4-1 Study Works Flow Chart
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L5 Modification of Number of Target Villages

Under the original request by the Moroccan government, 120 villages were targeted
under the master plan study. In the course of the Study, the following modifications
in target villages were made on the basis of such criteria as redundancy with other on-
going projects, ete. The process of this medification is illustrated in Table 1.5-1.

Target no. 51%
of villages &F
Original request by Moroccan government: 120
Questionnaire survey: 114
Addition of Afra village: I1s

Afler elimination of villages to be electrified by ONE: 106

Of the final above 106 villages, 101 are to be electrified by PV gencration, diesel
gencration and micro-hydropower. The remaining 5 villages are subject to connection
to the existing grid which is under the jurisdiciion of ONE, and therefore
implementation scheduling, as well as {inancial and economic evaluation for these has
been eliminated from consideration in this Report.
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Table 1.5-1

Swinmary of the Changes of the Douars for the Study

Changes of the donars (vitlages) for the study

RNumber of
Douars

V) I ! 0(*)

1) Number of nominated dosars by CDER atinrtial stage
2} Numter of excloded dovars duz 15 exsisting electrification plan of ONE or GT7, confirmed at preparatory -10 0
meeting of reconnaissance suney oo 03/Junes.
<Excluded Donars>
No. Diouars Commune Rurete Cercle
(D) 5 Tizgul (GTZ} Imgdal Acni
2) 14 Tamghist (GTZ) Asni
3 16 Ouanskra {GTZ)
[} 28 Tucuna {ONF) Tahanaout Tahanaout
(%) 22 El Mars (ONE)
(6) 3 Azib Skoum {ONE)
{7} £0 Amegheas (ONE) Ameghiass Amiriniz
(3) 108 Tayzalt (ONE) Sidi Badhaj
(] 110 |Makhfamane (ONE)
{16 111 [Tezifrire (ONE)
1) Number of excluded douars duc te newly fovnded electsification plan of ONE. And replaced or nawly -3 7
propased by CDER and Houz Provincial Citice during reconnalssance survey.
No. Excluoded donars Newly propesed Commune Ruorale Cercle
R 10 Fagadinn NAit Ali Amsakrou Asai Asni
2] 12 Ouaouessell Tineshouhsine
3 13 Tiniting £1 Bout
{4) 13 -2} Imskar
(5 25 -2} Qumnis Tameslchi Tahanaout
) 2/ -2} Bouchiha Boa Omar
(113 -2} Assaka Ail Aadel Ait Qurir
$) Number of exchuded douars dec to the exsistance of dopars was not found daring reconnaissance saney, -3 3
No. Excluded dyuars [Reason of exclusion Commung Rurale Cercle
(i} 61 Baragha no existence Dar Jantaa Amizmiz
{2} i35 Ait AlQ no existence
dephcatica with No 81, and [ameghrass
{3} 82 Ighil combined as Affella Tghil
5) Number of diviJed dovars duz 1o administratih e reason, as confirmed by the Caidat Office 0 3
No. Initial dovary Diyided douass Commung Rurale Cerzle
) 83 Agoursonker Aufg Anfeg Ameghrass Amizmiz
83 -2 Apuersovak
[F3] g5 Qumasi Et Ai§ Zitoute Oumast
35 -2 Ait Zitoun
3) 87 Zacvit IZaghan Zzouil
lzalaghan (Dar Brahim Ou
81 -2 Ali)
Tolal of decrease and increase -16 10
Balance -5
Nuzber of douars for the [nventory Sunvey 114
6y Number of newly rominated dovars for mycro-hydropower scheme at plancing stage. 0 |
No. { Frouars Communz Rurale I Ceicle
{ay - JAfra Zeckten {A# Quiir
7} Number of exctudad davars due (2 the nawest electrification plan of ONE confirmed at final stage of field sun ey. -9 0
No. Douars Commune Rurale Cercle
) 13 1|ElBour Asnit Asni
{2) 25 i]Oulad Lahjar Tamestoht Tahanaout
(3) 33 }]Oumnas
(4 27 Del Ed Aia
{5) 33 Sour Tedrara Tahanaout
[ tgouder Sidi Radhaj Aminniz
{7} 1 At Aamer El Bour
(B) 107 Choutrige
(7] P16 Tabant Ighi Zerkten Ait Ourir
Tolal of decrease and increase -9 1
IBdance -8
106

[Number of douars fof the Masterplan Srudy
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CHAPTER 2 SOCIO-ECONOMIC CONDITIONS

2.1 Socio-economic Conditions of Haouz Province
2.1.1  General Condition of the Study Arca

(1) General Conditions

<I.ocatton>

Haouz province is at a distance of about 350 km to the south-west from the capital
city of Rabat. It is located on the northern slope of the High Atlas. The province has
an area of 6,231 ka’, and most land arca consists of the piedmont and the
mountainous arca of the Atlas.

<[iconomic Zong>

‘the province belongs to the Tensift Economic Zone, which is one of seven cconomic
7zones of Morocco. Marrakech is an economic center of the Tensift Iicanomic Zone.
Population is about 3,547,000 in the Tensift Economic Zone, which is about 14% of
the national population of about 26,074,000.

<Population and Population Density>

Population of Haouz province is 434,810 as of 1994, which is equivalent to 12% of
the population of the Tensift conomic Zone, or 1.7% of the national population.
Population density is 70/km’ in the province, which is a lower density than that of the
Tensift Economic Zone of about 92/km’,

The province is administratively divided into 4 cercles, which are Asni, Tahanaout,
Amizmiz and Ait Ourir. Ait Ourir is the {argest cercle in the province, which accounts
for about 40% of the land area of the province. Population density is least at 33/km’
in Asni, which is less than half of the average density of the province.

Tabile 2.1-1 Area, Honuseholds, Population and Population Density of Haouz
Province (1994)
Cercle Arca(km?) Populatinn Households Population Dxensity
(Persons/km?®)

Asni 1,547 (24.8%) 51,435 (11.8%) 1,904 (11.7%) 33.2
Tahanaout 1,128 (18.1% 99,471 (22.9%) 15,839 (23.5%) 832
Amizmiz 1,074 (17.2%%) 60,127 (13.8%) 10,617 {15.7%0) 56.0
At Ourir 2,482 (39.8%) 223,777 {51.5%) 33,084 {49.1%) 90.2

Total 6,231 (100%) 434,810 (100% 67,444 {100%%) 09.8

{Note: Areas of commune rurales are shown in Table 2.1-2)
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<Industrial and Eleetrical Power Siluation>

Agriculture and stock raising are the dominant industries in the province. Mines and
tourism fellow agricullure and stock raising, but they are positioned in less
importance. Mosl of the province arca belongs to the mountainous arca, where many
villages are isolated due to difficult access. These villages arc not only isolated from
markets and outside civilization but from electricity service as well. The villagers are,
therefore, forced to depend on battery for elecirical power and must travel a difficult
route to the town for battery recharge.

<Education and Language>

The dominant dialect is Berbere in Haouz Province, so that the national language,
Arabic, is sometimes not understood by villagers in the province. The province is
behind in edueation, duc to a high ratio of persons with no education. Ratio of
population with no education is about 70% in the province, being especially high for
females at about 90%. Although the government has given priority to improvement of
the education ratio especially among females, however, satisfactory levels have not
yet been achieved. School attendance is about 50% among boys, and less than 30%
among girls as a result of the socio-economic survey.

(2) Number of Communes Rurates and Urban Areas within the Study Area

The breakdown of numbers of communtes rurales and urban areas within each of the 4
cercles of Haouz province is given below.

Cercle Asni Tahanaut Amizmiz  AitOurir - Total
No. of communes 7 G 10 15 38
rurales:
Urban areas: - ¥ 1 1 . 3

Breakdown of land area by commune rural and urban area is given in the following
table.



hh)

Table 2.1-2 Areas of Cercle and Connnune Rurale in the Study Area
(according to 1994 administrative bonndaries)
Cercles Area (km)
[Asni Arca|Tahanacut ArealAmizmiz Area[Ait Qune Area
Commune Aghbar 145|Atoulay Brahim 93fAmzhras g9[Abadou 3
Rurale Asni 234|Oukaimeden 64t Amiziniz 90| Ait Aadel 1%
[ghil 197 |Ourika 17 Anagat 2 {Ait Faska 96
Tjoukak 276[Se1t Fadma 295t Azzdour 174} Ait Hkims Ait 17id 181
Imgdat 233 Tzhanacut 250|Dar Jamaa 931 Ait Sidi Daoud 122
Ouirgane 162| Taimeskohte 246|LallaTakerkoust 117} Ghmate 93
Talat N'Yacoub 360 Ouazpuita O4Hlguerferovane 92
Oulad Mtaa 11618idt Abdallah Ghiat 174
Sidi Bedhgj 157} Tamaguert 101
Tizguing 46} Tamazouzte 57
Tarant 204
Tiditi Atastiooa 169
Tighedouine in
Tovama 124
Zerlden iR
1,547 1,127 1,073 2,161
Urban I'2hanacut 1|Amizmiz 1] Ait Ourie 21
Arca
Total 1,547 1,128 1,074 2,482

Total of Provinee

6,231

(Noie: measered en 1/100,000 map by JECA Study Feam in accordance with the administrative boundaries informed by

CDFR)

(3) Topographical Classification of the Study Area

From the aspcél of topography and altitude, the Study area is divided into four (4)
categories, i.e. {lat, picdmont, the hilly and the mountainous lands. Study villages
were accordingly classified according to these categories

This classification take into consideration the ¢lassification by the “Monographic de la
Province d’Al Haouz, 1996” '

I.and Classification by the Monographie d’ Al Haouz, 1996 (reference material)

Land Zones
Haouz Plain
Dir Zone

Sub-Atlassic Zone

Medivm Mountainous Zone

Axial Zone

Altilude / Location

500-600m

Alluvial fan of the Zate, the Orika, the Righaya and the
N'fis rivers s

1,000 - 1,500 m (Lower mountainous zone)
1,500-2,500m

Ranges of 3,000 i (Peak: 4,167 m Toubkal)

The flat land is further classified into flat and gully crosien lands from aspect of
crosion conditions. ~ The study douars will be further analyzed under such
classification taking accessibility and irrigation conditions into consideration,

P-2-3




Table 2.1-3 - General Features of the Study Area
Topograghy Slope Drinking Water Access Read Agriculture
Altitade {(m) Natural Vegelation frrigation Water Conditions
Erosion & Soilfs
Flatband  (Slope:veey {lat, of gentle |Drinking water: mainly by watertank,  [gencerally no Major producis:
Natural vegetation: and by wells as supplementary. problem olives
500 m Almost none [erigation water: by mediom scale grapes
- Erosion: somve golly irpgation from river Hvestock
1,000 m [Soils: feriide
Ciedmonts  |Stope: steep Drinking water: mainly by piedniont footpaths are used;  [Major products:
Natural vegctation: scarce [springs, however, where cereals
1,000 m  Lrosion: Gully crosion Irsipation water: imigation canal from  |distance is gver 2 olives
- Sails: fertile piedmaont springs ka, access is pood livestock
1,108 m Hydraukic potential: very limited
Hilty Land  [Slape: steep Drinking water: mainly by springs pistes are available; - [Major produocts:
Natural vegetation: slight [lrrigation water. available evenin however, where the | cereals
1,160 m  |Erosion: summeT; frrigation canal from the footpaths connecling]  apples, almends,
- some landslides springs; hydrautic potential geneeally to these are more potato
1,500 m  {Soils: feriile limiied than | km, 2ccessis | livestock
poor
Moortainon {Sope: very steep Drinking water: mainly by springs. wheee pistes are Major products:
s Land rocky precipice [irrization water; abundant and available [long {over 6 km),  Jwalnut, vegatables
Erosion: weathesing and  [even in summer, itrigation canal from  [and the foolpaihs tivestock
1,500m  {Randstides the rivers and springs connecting 10 these
- Seils: very limied only at [Hydraulic potential: generally abundant {are more than | km,
2500m  {terrace. acgess is poor
2.1.2  Population and Houscholds of Haouz Province and the Study Area & A

(1) Population and Households by the National Census
Population and houscholds of Haouz prevince were surveyed by the National Census
in 1960, 1971, 1982, and 1994,

According to the above reports, the population of Haouz province reached 434,810 in
1994 as shown in Table 2.1-4, of which rural population accounted for 401,326. The
rural population is equivalent to 92% of the total population. Total houscholds
reached 67,444 in 1994, and average members of one household are 6.6 persons in
rural areas, 5.2 in urban areas, and 6.4 on average. A family size is generally larger in
rural area. The proportion of the urban population increased from 3% in 1960 to 8%
in 1994, Average family size of the province showed an increase from 6.0 persons (o
6.4 in same period. ' '
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Table 2.1-4

Changes of Population and Houselrolds in Haouz
Province from 1960 fo 1994

Population Houscholds

1960 1971 1982 . 1994 1971 1982 1994
Rural 362,629 423,963 383,591 401,326 70,701 60,100 61,035
Urban 10,239 16,551 22,547 33484 3,278 4,352 6,409
Total 372,888 440,514 406,138 434,810 73,979 61452 67444

Proporlion Average members/houschold

Rural 97% 96% 93% 2% 6.0 6.4 6.6
Urban 3% 4% 6% 8% 50 52 3.2
Total 1H00% 100% 100% 106% 6.0 6.3 6.4

(Data Source: Direction des Statistiques: 1971, 1982, 1994)

{2) Changes in the Number of Communes Rurales in the Four Cercles of Haouz

Province

As indicated below, the administrative demarcation of communes rurales has changed
from year to year, with a resultant change as well in the population and number of
households counted within each cercle.

As a result, population and houschold numbers in the 4 cercles of the Study arca

cannot be effectively correlated on the basis of year to year data.

Table 2.1-5 Changes in Numbers of Communes Rurales in each Cercle
Changes in communés nurales
4 cercles 1971 1982 1994 Remarks
@ Ait Quri! 17 9 16 naines of
commune rurales
have been
changed resulting
in 16 at present
@ Amizmiz 10 10 10 transfer of
villages from @
od
@ Asni 0 0 7 new villages
incorporated
from outside
Haouz Province,
in addition to
shit of villages
from @ and @
@ Tahanout -0 6 6 shifl of villages
{addition of a part of from @ plus new
Cercle M.alrdkech village
Rantieue) .
demarkation
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) Growth of Populéﬁon aﬁd Houscholds

In accordance with the composition of commune rurales as in Table 2.1-5, changes of
population and houscholds are reported by the Dircction des Statistiques as shown in
Table 2.1-6. Under this Study, the most recent data comprising that for 1982~1994
was adopted as per below.

Base growth rate:

Population growth rate:
Household growth rate:

rovince overall = 1.519%; region = 1.37%; urban arca= 3.35%
p g
proviace overall = 1.42%%; region = 1.24%; urban area = 3.28%

Table 2,1-6 Changes of Population and IHouseholds in Haouz Province from 1960 to 1994
. Population Households
Ceasus Year 1960 1971 1971 1982 1982 1994 1971 1982 1932 1954
Rural Population n *2) {*3) : (*3)
Ait Ourir 207,051 243,370 (45780 182,131 181,375 211,615 32,397 27,262 27,135 30,919
Amizmiz 71,447 83,496 83,496 94,586 47,649 51142 14,708 16,170 7.950 8,804
Asni .- - - - 40,712 51,435 - 6,341 7,904
Tahanaout 81,131 97,097 97,097 166,780 71,097 87,134 16,596 16,668 11,195 13,408
Sub-total 362,620 413,963 316373 3835001 340,833 401326 70,701 60,000 52,621 61,035
Urban Pepulation T
Ait Ouiir 6,223 1,174 4,034 6079 6,079 12,162 2,213 1,103 1103 2,163
Amizmiz 4,016 3,377 5,377 5,853 5,353 8,985 1,068 1202 1,202 1.813
Asnj - - . - - - . - -
Tahanaout * * 10,6135 10,615 12,337 . 2,047 2,047 2,431
Stb-total 10,259 16,551 9411 22,547 12,847 33,434 3,178 $,382 4,352 6,409
Tota! Population
At Ourir 213,211 254544 145814 I8B2I0 187454 223,777 41,600 28365 . 23233 33,084
Amirmiz 78,483 k8,573 88,873 100,533 53,502 60,127 15,773 17,372 9,152 10617
Asni - - - - 40,712 51,435 - - 6,341 7,904
Tahanaowt 81,131 97,007 9097 117,385 81,712 69,471 16,595 13,715 13,242 15,839
Total 372,888 440,514 335,784 406,033 363,380 434,810 73979 64,452 56,973 67,441
7 Gronih Rate of Population {%4/year) Gronth Rate of Households
Census Year 1969 1971 1971 1982 1982 1994 1971 1582 1952 1914
Rural Population *D {(*2) '3 - (*3)
At Qurir 1.43% 204% 129% -3.29% 1.09%%
Amizniz 1.05% 1.15% 0.59% 087% 0.85%
Asni 1.97% 1.85%
Takanaout 1.65% 0.87%% 1.71% 0.04% 1.51%
Sub-total 1.43% 1.48% 1.37% -E47% 1.24%
Urban Population
Al Qurir 547% 3.80%% 3.95% -6.13% 3.78%
Amizmiz 2 64% 0.77% 1.64% LA11% 3.48%
Asai - . - - -
Tshanaout * ' 126%% * 1.41%
Sub-toral 14.44% 8.27% 3.35% 2.61% 3.28%
Total Fopulation
At Qurir 1.62% 2.10% 1.45% -3.32% 1.33%
Amispliz 1.14% 1.13% 0.98% 0 £8% §.25%
Asni - - 1.97% - 1.85%
Tzhanaout 1.65% 1.74% 1.65% 1.10% 1.50%
Taetal 1.583% 1.M4% 1.51% -1.23% 1.42%

(Data Sowrce: Direetion dos Statistiques (Marrakech)

{INoles)

1} {*1) corresponding to the figures in the same administrative boundary of the 1971 ¢ensus 1aking into

consideration estimated figures for 1960,

2} {*2) corresponding to the figures in the same administrative boundary of the 1982 census taking into

coensideeation cstimated figures for 1971,

3} {*3) corresponding to the figurcs in the same administrative boundary of the F994 census taking into
comsideration Rgures for 1982,
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2.1.3 Industrics in Haouz Provinee
(1) General Features of Industry in Haouz Province

Agriculture and stock raising are the dominant industries, while commerce and mining
are minor in Haovz province. Average annual income per houschold is estimated at
DI 29,000 in the Study villages, of which agriculture and stock raising account for
46% and 32%, (total of 78%) respectively based on the socio-cconomic survey carried
out by the Study Team. Other industry share is 22% of the said income.

Categorized Annual

BOthers
v Porestry
A Livestock

B Agriculture;

3 5 N : e
i 8§ § 3
: ER
&
Cerckf,
Figure 2.1-1 Income Composition in the Study Villages

Table 2.1-7 Annual Inconie of the Study Villages by Cercle

Cercle ' Income of Fach Category (PH/yr) Total
Agriculture Livestock Forestry Others Income
Asni 26,308 8,980 65 5,252 40,604
Tahanaout 8,783 1,257 o 9,798 25,838
Amizmiz 12,057 9,485 45 5,834 27,421
Ait Ourir 10,809 . 13,078 69 5,538 29,494
Average 13,397 (46%) 9,357 (32%) 3 (0.1%0) 6,297 (21.6%) 29,094 (100%0)
Asni 64.8% 22.1% 0.2% 12.9% 140%
Tahanaout 34.0% 28.1% 0.0% 37.9% 89%
Amizmiz 44.0% 34.6% 0.2% 21.2% 924%
Ait Qurir 36.6% 44.3% 0.2% 18.8% 101%
Total 46.0% 32.2% 0.1% 21.6% 100%

{Data Source: NCA Study Team Socio-econemic Survey, July, 1996)
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Average working members per houschold is 3.3 persons in the Study villages
according to the socio-cconomic survey, of which 2.4 persons are employed in the
agricuiture sector and 0.9 to non agricultural sectors. Ratio of working member
composition is 73% for agriculture and 27% for non agriculture.  Ratio of non
agriculturally employed household members of 27% is higher than the income ratio
for the same at 22%.

(2)  Agiiculture and Forestry

<Agriculfure>

As shown in Table 2.1-7, agriculture accounts for the highest percentage (46%) of
total houschold income. Agricultural land is reported at 127,740 ha by “Monographie
de la Province d’Al Haouz, 19967, which is 20.5% of the total area of the province of
6,231 km?. Major crops in the province are cereal crops such as wheat and barley, and
tree crops such as olive, almond and apples.

Cereal crops account for the argest cropped area of 95,510 ha which is 69% of tofal
agricultural land. Barley is at 72% while wheat is at 28%. ‘Tree crops follow cereal
crops at 34,340 ha which is 25% of agricultural land. )

Most agricultural households (87%%) in the province are reported to have land holdings
of less than 5 ha as shown in Table 2.1-8. Household agricultural land holdings in the
Study area average 4.42 ha per (see Table 2.1-9).

Table 2.1-8 Agricultural Land Holding in Haouz Province

L.and holding (ha) Houscholds (%2)
tess than S ha 86.8
5-10 } 9.2
10-20 26
20-50 - 1.0
aover 50 ha 04

{Data Source: Monographie de la Province d'Al Haouz, Feb,1996)

Table 2.1-9  Land Holding iu the Study Villages

Cerele tand Holdings per Household (ha) :
Cultivated Failow Pasture Abandoned Total
Asni 1.25 0.47 0.07 0.08 1.88
Tahanaout 314 026 0.20 0.06 3.67
Amizmiz 4.52 027 0.3 0.09 5.18
Ait Qurir 3.0 0.31 0.16 0.06 3,58
Total 3,79 0.30 0.25 0.09 442

{Data Sowvree: Socio-cconomic Survey, July 1936)

Gross income from major crops in Haouz Province is as indicated below {computed
on the basis of farm gate prices and production cost).
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Table 2.1-10

Gross Income from Major Crops

Cereals:

l.cgumes:

DI 2,400 /ha
DI 8,750 /ha

Vegetables: D 10,000 fha
Potatoces: DI 8,750 /ha
Olives and almond: DH 3,800 /ha
Apples and other fruits: DH 24,000 /ha

<Livestock Raising>

Livestock raising is one of the most important industrics in addition to agriculture in
the province. As shown in Table 2.1-7, livestock raising accounts annually for about
DI 9,400 which is 32% of the total income of a household in the Study villages. It is
reported that livestock of about 535,000 head were kept in the province as a whole in
the agricultural year 1994/95. This comprises cattle of about 74,000 head, sheep of
262,000 head, goats of 153,000 head, and mules or donkeys of 47,000 head, as shown
in Table 2.1-11, which are equivalent to 1.2, 4.3, 2.5 and 0.8 head per houschold,
respectively, taking a provincial number of rural houscholds of 61,035 into
consideration. The average number of livestock per household province-wide is
considerably smaller than that of Study villages which as indicated in Table 2.1-12.
This reflects the high dependency of the Study villages on livestock raising.

Table 2.1-11 Nruumber of Livestock in Haouz Province
Livestock Number (head) Cemposition Per
1993/94 1994/95 {1994/95y  Household

Cattle 71,400 73,830 13.8% 1.2
Sheep 257,500 - 261,900 48.9% 43
Goats 150,600 153,000 28.6% 2.5
Donkey, Mule 46,200 46,6601 8.7% 0.76
Total 525,100 535,19} 100.0% 88

(Data Source: Monographie de la Province d'Al Haouz 1996.)



Table 2.1-12 Average Number of Livestock per Houselold in the Study Village

Cercle Average Number of Livestock kept by one Household
Caitle  Sheep Gaat Mule/  Sub-total Peultry Horse  Camel  Others Total
Donkey

Asni 173 1073 1813 0.81 3140 1756 .01 0060 000 4897
Tahanaout 179 9.94 5.65 1.08 1846 - 11.29 0.06 0.00 0.00 29.81
Amizmiz 1.99 11.09 9.01 1.29 2341 12.93 0.05 0.¢0 0.14 36.53
Ait Ourir 274 18.33 21.83 0.89 43.74 £.89 0.03 0.00 0.00 52.66 Eg—%
Average 1.08 11.39 10.67 .16 25,20 13.02 0.04 0.80 0.09 3833

(Note: surveyed by Socio-economic survey in 1996, )

Present condition of livestock product value in the Study villages is summarized in
Table 2.1-13.

Table 2.1-13 Production Value of Livestock per Household in the Study Area

Ceitfe Shecp Goat Paolry Mtk Fay
Sales® [ EH Joni®d O [E[eve| D [e[ese|e[ ]| e ] @ Jore| |2 e
Cerdle CONS G PION > . Towl
2 : . {

Asni 4,845 - 43451 BAT0 [ 29T ] 17671 2462 | 306 ) 2768 | 19 139 331 8313361 5419 10D | 352 452 1409
Tahancut 2413 55 4458 1609 | 2M [ 1830 MU1§ S8 839| 6] 94 OO 483 10424 BSM - 13 0 aned
Amizeviz 4801 1s| ey oamo |2 2240 or3| 144 1022| 02] 8 o193 asg| 3421 31|177] 28| IR
Al Ouiir : 1024 - TOM| 3245 [ 4%k 3650 | 268413358 3023| | &4 64| iG3I LTI 58M3| 13158 16| 5847
Farm gate prices for livestock products (cattle: DM 4,700/head; sheep: DM 340/head; goat: DH g

280/Mead; poulury: DH 30/bird; milk: DH 2.904iter; eggs: DH 0.90/egg)

<Forestry>

Forest covers an area of about 2,723 km’ in the province, that is quite large at 44% of
the total provincial arca of 6,231 km’. Forest is administered by “Service Forestier de
Marrakech (Forest Service of Marrakech)” in the province. 1t is reported that an arca
of 603 km’ or 22% of the forest area is deforested due to human aclivities or natural
activities such as landslide, in response to which the Forest Service of Marrakech
undertakes efforts such as reforestation to preserve forest.

Within the Study area, Asni cercle has the highest ratio of forest at 53.5%, followed

by Amizmiz, Tahanaout and Ait Qurir cercles, respectively, as shown in Table 2.1-22.

Although Ait Curir cercle has the smallest ratio of forest at 39.9%, it has the largest §
forest area at 990 k. The most dominant tree species is holm oak, which accounts =
for more than half ef the forest area.
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Tabie 2.1-14

Dominant Trees and Forest Area in Haouz Province

Totaf  Hatood  TForest

Forest Arca by Tree Species (k')

Cerele Arca Forest Area

(km’y (%} (am?)  Molm Qak Juniper Alep pize ‘.'lf;rn-n:m Sccu-m.hr) er‘oreﬂ-l Cypressef Cork eak .
{Chene  (Geagsiess Thaya {Pin " lgf_?‘m’ speas o Attas {Clene Defriss B”i fants
P ) £A%p) apes ii-‘l (l‘.sse?ces (Reboisem (Cl)prts de liege) timent  {Vides)
fArpanier) secenaires) nt) b Adlas}

Lt 1337 LXRLH 311 EE3 ] 14¥ 7 ¥ [] T [ F1) [1] i 113
Tzhanout 1128 4004 134 28 12 4 Q 0 L] 13 Q s} 3 153
Arvxniz 107 4220, 154 254 H 13 i0 o ? L] i6 0 b i1
Air Ourir 2,332 e, 790 s27 123 43 i3 O L] 0 G 1 22 G
o IS 2 L LA EE T X )2 T.558 3T T 47 [] T i3 3¥ k] L] 3
Rabio of Focest Composition E
Asni 100 6% 54 2% £ 95% 3% i 1t £ 25% 00% 0% 16C%
Tahaniout 300 6% 557 1% 0% 0 095 Q0% 218% ot 0P 0% 30 8%
Amizmiz 00 0% S60%% 37 18% 2% oy 135% 00 3 &% ¢0% 5% M,
AqOurnr 3 0% 553% 12 4% 44% 35% 06 09% 00" 085" 3% 2% 2114
Privince TEEAT W3 1d% Y YL [X:3:) L3 51 (53 Ti% [O1 L3 R B 3.5 1)

ata Source} Soiice Foraiar 3¢ Manatech, Diriion Bioninonal 8z Manakoch, M rarare de TAS eoTrre et de 2 Relorme Agrore

As shown in Table 2.1-15, annnal consumption of firewood is estimated at 2.7 t per
houscheld in the Study villages, of which 2.4 t or 88 % is collected from forest.
Bascd on this consumption, total consumption of firewood is estimated at 165,000 t,
which is about eight times that estimated by the Forest Scrvice. There is a possibility
that much more firewood is aclually produced than that estimated by the Forest

Service.
Table 2.1-15 Firewood Consumption per Household in the Study Villages
Cercle Annual Consumption of Firewood  Value of Estimated Consumption in Haouz
{kgshousehold) Firewood Province (*)
Purchase  Collecting Total (DY) Rural Firewood Valuc (DH

[ouseholds (t) 1,000)

Asni 118 3,326 3,444 1,722 7,904 27,221 13,611

Tahanaout 146 3,097 3,243 1,622 13,408 43,482 21,741

Amizmiz 440 1,975 2,415 1,208 8,804 21,262 10,631

Ait Qurir 18 3,023 3,041 1,521 30,919 94,025 47,013

(185990) (92990)
Total Villages 326 2,387 2,713 1,357 61,035 165,588 82,794
{Note:

1) Price of firewood = DH 0.5 /kg.

2) surveyed by Socio-economic Survey, July 1996.
3) {*): estimated based on amount per household. )

(3) " Industry

Industey is not yet developed in Haouz province, although the province locates
favorably from the aspect of suitability of industry such as a close distance from
Marrakech. It is reported that industrial production was DH 215 million and that the
industrial sector employed 400 workers in the province in 1993,

1-2-
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Table 2.1-16 Industrial Production and the Major Industrial Cooperatives
in Haouz Province

Annual Industrial Production : D3 215 million {in 1993)

Employees : - 1400 workers (in 1993)

Major Industrial Cooperatives : .
Agro-alimentary Cooperatives 6 cooperatives (including flouwr milling)
Cheese Manufacturing Cooperatives 1 cooperatives
Industrial Chicken Cooperatives 2 cooperatives
Construction Material Cooperatives 3 cooperatives
Flower Processing Cooperalives 1 cooperatives
Total 13 cooperatives

{Data Source: Monographie de la Province d’Al Haouz, 1996)

As shown in the above table, five industrial cooperatives are associated in the
province, of which four cooperatives relate to agriculture and stock raising.
Therefore, agriculture and stock raising are important from this aspect.

The handicraft industry reportedly employs 6,000 workers in the province. From the
aspect of employment, the handicraft industry is significant for the province.

Table 2.1-17 Handicraft Industry in Haouz Province

5

Employment : aboul 6,000 workers )

Composition Ratio

Repairing 42%

Weaving 20%

Pottery 13%

Joinery 9%

(Data Source:  Monographie de la Province d’Al Haoug, 1996)
(4) Tourism
Since Haouz province is rich in natural and leisure resources, many tourists visit the
province from tocal areas and abroad. Major resources are trekking and leisure in
simmer and skiing in winter in the high Atlas, where Mount Toubkal, the highest
peak (4,167 m) in Morecco, locates. These resources are not yet fully develaoped, and
the provincial government plans to develop more resources for tourism. g

The number of tourists was 4,500 persons in 1994, of which 82% were foreigner and
18% Moroccan. Among foreigners, French and English were prevalent at 26% and
19%, respectively. Stay is gencrally shorl at 1.8 nights per person.

i-2-12
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(5) Mines

Major mining of Morocco is the phosphate industry, but no phosphate mines are
reported in Haouz province.
barium and rock salt. As shown in Table 2.1-18, production of zinc accounts for 82%
of national production. Zinc preduction has increased rapidly in recent years as well
as the production of lead and copper. However, production of barium and salt has
stagnated. Total value of annual production of mines in the provinee is estimated at

DH 170 million.

Major mines of the province are zing, lead, copper,

Table 2.1-18 Mining Proeduction in Haouz Province and in Morocco
Mineaals Production {1} Propation Major Production Mires
Year 1931 1922 1593 1994 Aviraze w0 National
Haouz
Zinc 18028 22066 119,584 142,800 75620 22.3% Hajac Mine(beta cea Guemyina and Tahanacw)
Lead 4,306 4839 24833 16,598 15,128 §4. 1% Hajar Mine
Copper 2,328 1,710 9,133 12,973 654 PR5% Hajar Mine, Tenfit Nine(near Tlat N Yacoub)
Burium 11,813 24612 25.497 27,165 30,273 §.3% Taflga, Tichka, Matate and Tinitine Mincs
Sakt 113610 11.592 14,407 11,843 11.53% 7.2% Imzhira Dosar Chems and cther 23 depocits
Toisl 79,687 61859 191,060 211,332 139,243 18.4%
Nationa} Production (Quly for Zing, Lead, Coppir, Badium and Sal)
Zinc 51491 42,23} 125,743 [47.800 01,855 Miners! Prodwction in Haouz
Lead 103,374 104,953 114,698 104,313 106,885y .. e - . [
Copper 38,952 34,257 15,705 15010 15,241 j
Barium 434560 0159 39613 ssm0  3629esp | 160.000
Sah 143,921 164,528 150,961 i78.591 159,499 i
Toral 72095 10060 776326 Taren  wsran): 140,000
<Incrzase of Production (1991 =100}> 1 120,000
Haz
Zinc 100 122 663 i 100,006
Lead 100 115 91 637
Copper 100 75 418 5537 !
Barium 00 - 56 53 &2 80,000
Sah 100 102 101 1G5
Total 100 gl 24 PEE | 60,000
Nationab Prodocton
Zine 100 82 244 27 40,000
Lead 100 102 1t 101
Copjper 100 8 91 92 20,000
Bariumi 100 92 ] 61
Saht ) 100 114 105 |24E 0
Teeal 100 97 ] 55)
<Froduction in Vabae (1 (O0DH)> oo
Haouz Composition
Zinc 16,717 47,144 137.366 182,917 102,351 531%
Lead 10,685 9,341 314052 58.350 21,350 16.1%
Copper F1.912 8947 31,589 52,251 26,425 15.5%
Barium 12,706 693 4,334 4,518 6,138 3%
Sak 2,785 2,898 2,776 2,110 2612 1.6%
Toial 74,855 23193 228117 305,246 170,106 100.0%
Mational Produceion . . .
Zing © DS W 20,93 165,478 193,497 133,987
Lead 262,601 200941 143,387 229178 209,303
Copper 199,306 176,350 119,553 145,036 160,064
Barium 126,050 60,240 59434 45,220 13736
Sal 35,443 45,132 36,745 31,817 35783
Te4al 728,446 §70.604 524592 515843 619,373
(D53 Scunc}

b} Production of Hasez Provinee Monogiaphic de 1a Provinee d A Haoue, Frh. 1¥26
23 Wational Pioduction: Annusire Stutisttyue du Maroy 1945, Diroction de L Sutistigus

{xoes)

1} Watacs of zisiv and barium are oxtimeted for §994 using sama prives of §923.

7} Y Alucs of prodection of Haouz are SLauted Lsing Raliona? velacy.
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2.1.4  Present Road Conditions in Haouz Province and in the Study Arca
{1} Road Classification

Roads are classified into two categories, namely trunk road and communal road.
Trunk roads are under the responsibility of the Ministry of Public Works, and
communal roads wnder the Commune Rurale, Roads are further classified based on
impaorlance and function. The classification and function of roads in Haouz Province
is as follows: (sce Figure 2.1-5) '

<Road Classification>
Trunk Roads (under respensibility of Ministry of Public Works)
1) National Road {Route Nationale): between principal large cities like Casablanca and
Marrakech.
2) Regional Road {Route Regionale): between regional principal cily and municipal towns like
Marrakech-Asni, Tahanaout, Amizmiz and Ait Qurir.
3) Piovincial Road (Reute Provinciale): between Commune Rurales, freely passable by vehicle
and mostly paved.
Communal Reads {under responsibility of Commune Rurale)
1) Piste Roads (Les Pistes): passable by a vehicle, but not paved.
2} Tertiary Roads (Les Chemins Tertiers): passable by cart.
3) Footpath (Les Sentiers); passable by foot or by mule or a donkey.

(2)  Main Factors regarding Accessibility

Among the above roads, the communal roads play a more important role than the
trunk roads 1 access to the remote villages. The length of trunk read is not a main
factor in accessibilily to the villages, because public {ransportation is available on the

trunk road. Consequently, the distance of the communal road is a main factor to -
determine the accessibility to the villages. From this aspect, the distances of the piste

and tertiary roads and the footpaths have been measured to each village by mcans of
ficld reconnaissance and tracing the route on 1: 50,000 scale topomapping. No
tertiary road was found on any routes to the Study villages. The roads to the villages
arc composed of only piste roads and/or footpaths.

(3} Accessibility to Viliages

Accessibility has been analyzed taking the altitude into consideration as well as
distance, because the road condilions become generally worse with the increase of

altitude. Accessibility is evaluated by the length of piste road and footpath as well as
altitude, because the trunk road is not a main factor constraining accessibility to
villages from the aspects of availability of public transportation, capacity and speed.

[-2-14
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2.1.5  Social Conditions in Haouz Province

(1) DPublic Water Supply

Provision of public water supply is under the responsibility of “Office Nationale de
PEau Potable (ONEP)”. However, ONEP is only responsible for urban arca, so that
1o public water supply systems have been provided in the rural area. Consequently,
villagers must prepare their own water supply systems privately or jointly by means of
providing wells or conveying water from streams and springs. In the flat area or
piedmont area where water source including groundwater is limited, private tanks are
constructed under ground to store water for a sufficiently long period. However, these
are limited in capacity and quality of water under this method, and as a result severe
~ water shortages are sometimes experienced. Due to varying tank capacity, there are
cases where one household will some surplus may provide water to a houschold
facing water shortage. '

(2) [Educalion

Education cycle in Morocco is from the 16th of September to the next 15th of

September. The education system was revised recently as shown in Table 2.1-19.

Although the {irst cycle of primary school is obligatory, altendance rate has not yet

reached 100%. In the Study villages, altendance rate remains presently at 41%.

Koranic schools are provided for children before primary school to teach them to read )
Arabic in order to understand the Koran. There are primary or Koranic schools in §
70% of the villages in the Study area. '

Table 2.1-19 Education System in Morocco (as of 1996)

(Notes:

DES: Diplome d’Etudes Supericurs)

1-2-16

Schools Education Ages for Education Obligation Remarks
Years Enter Graduated -
Keranic school T Jtodyrs >=2yrs |>=50r6yrs aone <public> :
(L'¢’cole coranique)
Preschool Jiodyrs nene <private> '
{Lc pre’scolaire moderne} - '
Primary school -first cycle 6yr1s 6 3y1s 12 yrs obliged [<public>
{I.’enseignement fundamental ' :
- ler) o
Primary school - second cycle Iyrs 12 yrs 15 yrs obliged {<public>
{1.’enseignement fundamental
- 2¢'me) . g
[Secondary school 3 yrs F.S.-2nd none <public> =
(1.’enseignement secondaire) Cycle to be to obtain a bachetor
graduated degree after
graduation. -
University Isteycle: 2yrs| tobea none '
(L enseighement supe’riur) 2nd cycle: 2 bachelor
yIs scholar.
DES: 3yrs



Table 2.1-20 shows the education rate and the attendance rate of the primary schools
in the Study villages. Education rate is 29% for the Koranie schools and 21% for the
primary school first cycle, and the no education rate reaches 71%. Attendance rate of
children, however, reaches 41% at present.  This means that the education rate has
been much improved. However, it will be necessary to improve the cducation rate
further, especially, in Ait Ourir, because its education rate for children is much lower
at 19%. Irom the aspect of sex, the no education rate of female is much high at 87%,
while the same is 52% for male. There is also a dilference in aitendance rate of
children between female and male at 28% for the former and 529% for the latter. The
provincial government is moving forward with a plan to improve the female

attendance rate in the province. It is expected that the female altendance rate will
experience a rapid increase

Table 2,1-20 Education Rate and Attendance Rate in the Study Viliages
Avarage Edacateen Batio for Ghoer Tyrs ol Education Kabo of Malz Flucation Raftio of Female
Certs Family Education Ratio Chald EducationRano Chald FducaticnRatio Chaild
: Sire . koran:g Fund Nope  (7-12yr5) T Kovanie Furd ™None (7-12313) Koranse Fond Nong' {7-)2yrs)
Asny P it 5% i17% AT 4% 3% L2 5% [E%:29 | [ YU%a 27T
Tahanaout 74 3% 29% &1% 56% 54% 3% 4% 2% 207 1§% B0™a 7%
Amizniz 16 28% paries 2% 429 24% 28% 5% 53% 1% 10%% 897 3%
Ait Ourir 1.2 22% 15% 78% 9% 26%; tete 3% 14% 18% I3% - 823 25%
“Average 15 297 % 1% 41% BEELH Bk 38% 53 1%, lLEH] E% 28%

[Note) sunveyed by SoCicecdhiomic sutvey 1o June § 936,
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2.2 Socio-cconomic Conditions of the Study Villages

2.2.1

Study Villages

Through the several meetings with CDER and the concerned organizations such as the
ONE and the Haouz Provincial Office, the number of Study villages was reduced

from the original 120 to 114,

summarized as follows:

CDER Initial Plan _Study Villages
Villages 120 | 114 (-6)
Houscholds 8,219 7272 (-947)
Population

49,305

2.2.2  Distribution of the Study Villages

As shown in Table 2.2-1, Amizmiz Cercle accounts for a 'largc portion of the Study
villages, i.e. 74 villages out of 114 villages or 65 % of the total. Cercles Tahanaout,
Asni and Ait Ourir account for 16 villages (14 %), 15 villages (13 %) and 9 villages (8

45,556 (-3,749)

%), respectively. Locational distribution of the villages is illustrated in Figure 2.2-1.

Major changes from CDER’s initial plan arc

Table 2.2-1 Distribution of the Study Villages
Cercles
Asnif Do- Ratio | Tahanaout Do- Ratio [ Amizmiz Do- Ratio | AitOQurir  Do- Ratio
Commune  wvar to |/ Commune uar to {/Commune uar to |/Commune uar (o

Rurale Nbr Tetal Rurale Nbr  Total Rurale  Nbr Total Rurale Nbr Total
Ouirgane 3 2.6%|Ourika 2 1.8%]Anougal 12 10.5%]Ait Aadel 2 1.8%
Imgdal 1 0.9%[Settifadma 3 2.6%|Azgour 12 10.5%]Abadour 1 0.9%
Talat N'Yacoub 1 0.9%[Oukaimede 1 0.9%]|Dar Jamaa 19 16.7%{Zetkten 2 1.8%

n
ljeukak 1 0.9%|Tamesloht 6 5.3%|Ameghrass 22 19.3%|Tighdouine 4 3.5%
Ighil 1 0.9%|Tahanacut 4 3.5%|Sidi Badhaj 9 7.9%
Aghbar 1 09%
Asni 7 6.1%
T 15 13.2% 5 16 14.06% 5 74 649% 4 9 71.9%

Total Commune Rurals = 21 Douars= 114
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2.3

231

O

In order to identi{y the socio-economic conditions prevailing in the Study area, the

Questionnaire Survey
Execution of Questionnaire Survey

Methodology of the Questionnaire Survey

HCA Study Team carried out a questionnaire survey.

Questiomaire contractor: Maghreb Projets

Survey period: June ~ July 1996 , )

Survey villages: - 113 villages (houscholds: 7,227; population:
45,169)

Questionnaire to Village Leaders: 113

Questionnaire to Households:

(2}

992 (13.7% of total)

Major Items of the Questionnaire Survey

Major items of the questionnaire are summarized as below;

< Questionnaire to the Village Leader>

1) Population of the village and its composition by age and sex

2) Ixisting organizations and relation of family groups in the village
3) Nomber of houscholds by occupation

4) Land holdings of village

3) Cropped area and production (including selling rate)

6) Number of livestock and production (including selling rate)

7) Production of foresliy

8) Manufacluring in the village

9 Purpose of utilization of electricity

10}Environment conservation especially [or forests ,
1 1YNumber of public facilities such as school, public hall, first aid hospitals, etc.
12)Fuels in the village and its importance

13)Diffusion rate of electric equipment in the village

~ 14)Desired electrification level

15)Payable cost by housshold for clectrification
16) Water sources for drinking water and irrigation _
17)Opinion on utilizatien of irrigation water for hydro-power generation

<Questionnaire o the Chief of Houschold>

1) Family composition and education level and engaged work of each member
2) Composition of house

3} Income and saving

4) Land holding

5) Cropped area and production (including nrarketing rate)

6) Number of livestock and production (including marketing rate)

7) Preduction of forestry

8) Encrgy and expenditure for house keeping

9) Existing electric equipment {radio, TV)

10)Pesired electric equipment and utilization hours

[-2-20
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1 [)Payable investment cost and monthly cost for ¢lectrification
12}Water source for drinking water and irrigation
13) Transport labor for carrying drinking water

(3)  Soflware for Compilation and Methodology of Creation of inventory

The results of the questionnaire survey have been compiled by SPSS software by the
Contractor. Afler input of the data, necessary data was then transferred to an EXCEL
file for data analysis and creation of inventory. In the inventory, additional
information has been given such as clevation, topography, location, accessibility of
road, and distance from the existing power lines as well as data from the questionnaire
survey,

The inventory was compiled on a village-wise basis for 114 villages, and is based on a
code assignment for cach cercle, commune rurale and village. Inventory items are as
follows:

- Electrification

- Socio-economy and environment
- PV generation facilities

- Micro-hydropower facilities

- Diescl generation facilities

232 Results of Questionnaire Survey

Results of questionnaire survey for the 992 sampled households in the Study villages
were collated according to the following categories, and applied as base data for the
Study.

(1)  Analysis of household and houses

(2)  Analysis of household budget and occupations
(3)  Analysis of energy consumption

(4)  Electricity related analysis

(5)  Analysis of drinking water and irrigation water
(6) Analysis of natural conditions and disasters

(7)  Analysis of environmental aspects

{8) Public and indusirial facilities

Analysis of the above items is described below.

233  Analysis of Findings of Questionnaire Survey

(1) Analysis of Houschold and Houses

Table 2.3-2 shows the family size and housing condition of 992 sample household§
selected from the Study villages. The family size of sample houscholds is 7.47 as

shown in the table, which is larger than that of total households of the Study villages.
The average family size of total houscholds is estimated at 6.26, based on a population
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of 45,556 and 7,272 households. The reason for larger family size of the sample
houscholds might be due to the fact big familics than normally would have branched
into two or more familics are still living under the same roof. This is further reflected
by the fact that 12.3% houscholds responded that their houscholds comprised more
than one dwelling. Average number of rooms and house size of sample houscholds
are 6.1 rooms and 204 m’ in size. From the aspect of house structure, traditional
houses, which are made of rammed-clay and stone, are inhabited by 92.8%
houscholds while modern reinforced concrete houses are used by 7.2%. Traditional
houses are inhabited by 100% of the houscholds in Asni cercle, but only by 90% in
Amizmiz cercle, indicating the difficully in transportation of constriction materials in
Asni cercle. ' '

Table 2.3-1 Family Size and House Structure of the Sample Households

Ceiche Family Rooms  House Size  Compasition of House * House Structure
Size {m’) Single Plural Modem Traditional

Asni T 731 80 202 95.0% S.0% 0.0% 100.6%
Tahanaout 7.32 5.7 250 91.2% 8.8% 25% G7.5%
Amizmiz 155 5.6 197 85.1% - 149% 9.58% G0 2%%
Ait Oarir 7.25 7.3 138 £89.4% 10.6% 6.4% 93.6%
Total IEY 6.1 204 87.2% 12 3% 7.2% 92 8%
Cercle Commune Family Rooms  Ilowse Size Compasition of FHouse House Stroctuse

Rurale Size (m?) Single Plural Modemn Traditional
Asni Ouirgane 668 94 p34] 94.1% 5.9% 0.0% 100.0%4
Imadal 567 72 177 83.3% 16.7%% 0.0% 164.0%
Talat N'Yacoub 2400 63 167 100.0% 0.0% 0.0% 100.0%
ljoukak 10.75 100 218 - 87.5% 12.5% 0.0% 100.0%%
Ighil 7.50 8.1 169 100.0% 0.0% 0.0% 100.0%
Aghbar 538 7.5 1E]1 100.0% 0.0% 0.0% 100.0%%
Asni 1.54 7.6 210 95.8% C42% 0.0% 100.0%
Tahanacot  Qurika 6.17 54 173 93.3% 6.7% G.0% 100.0%
Settifadma 643 5.3 117 91.3% 8.7% 0.0% 106.0%
Dukaimeden 7.60 51 288 100.0% 0.0% 83% 91.7%
‘Tameslohi 1.01 5.2 283 93.8% 6.3% 3.1% 96.5%
Tahanaout 393 13 328 81.4% 15.6% 2.2% 97.8%
Amizmiz Ancugal 1.67 59 162 88.5% £1.5% 5.2% 04.8%
Azgoor 7.83 64 177 87.2% 12.8% 5.6% 94.4%
Dar Jamaz 7.06 52 182 872.5% - 12.58% 9.4% 90.6%3
Ameghrass 7.64 52 210 19.6% 204% 22 2% 72.8%
Sidi Badhaj 1.74 6.1 267 79.7% 20.3% £.9% 9L.i%
Ait Qurir Adt Aadel 7.21 82 213 70.8% 29.2% 4.2% 95.8%
Abadour 7145 64 2583 95 3% 5.7% 3.8% 95 2%
Zerktea 6.7% 58 202 o1.7% 8 3% 11.1% 88.9%
‘Tighdouine 146 8.1 159 92 9% 1% 7.1% 92.9%
Talal 747 6.1 204 37.71% 12.3% 7.2%% 92.8%
Averaze

(Note) surveyed by Socka-econcmic Survey, July 1596

(2) Analysis of Household Budget and Occupations

1) Houschold Income

Income from agriculture and livestock accounts for 78% of total income while 22% is
accounted for by non agricultural sectors.

2) Review of Incomes of Agriculture and Livestock
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Agricultural income has been reviewed based on land holdings, cropped area and
markeling ratio declared by cach houschold and the profitability of crops. On the
other hand, livestock income was also reviewed based on marketed livestock and fann
gate price for the same. The result of review is shown in Table 2.3-2. On this.basis,
the average income in the Study villages is computed as shown below (amount for
self-consumption has already been deducted).

Agricultural income:
Livestock income:

DH 13,400/houschold/year
DH 9,400/houschold/year

Table 2.3-2 Review of Declared Incomes of Agriculture and Livestock
Cercle Commune Agricultural Incomie Livestock Income
Rurake Declared Revised Difterence Declared Revised Differense
(D1 (DH) (DH) M1 D11) (DH)
Asni 12,172 26,308 +4,136 11,243 8,980 -2,263
Tahanaoul 8273 8,783 +310 7,838 7,237 -581
Amizmiz 16,052 12,057 -3,995 9,785 9,485 -300
AitQurir 14,839 10,809 -3,030 10,633 13,073 2,415
Total 15677 13,397 -2,280 9,763 9,357 -40a
Asnj Ouirgane 39,819 44,515 +4,696 8,393 7,187 -1,208
Imzdal 18,417 56,414 +37,998 18,725 15,753 -2972
Talat NV acoub 15,280 7,882 -7,398 6,033 7,223 +§,190
ljoukak 31,045 9,440 -21,605 16,863 13,298 -3,565
tghil 11,093 11,620 +528 19,394 17,047 -2,3147
Aghbar 7,931 R,6%1 +760 24,606 2,485 -16,121
Asni 18479 23,361 +5,382 8,263 7,332 9N
Tahanaott Qurika 312 8977 +5,205 6,111 6,158 147
Settifadma 3,757 5,089 +1,332 7,190 7,089 =100
Qukaimeden 1,177 2,150 1973 7,122 7430 +3(8
Tamesioht 11,405 3,810 =259 7,169 6,314 -834
Tahanaout 10,939 13,075 +2,083 10,372 9,308 -1,067
Amizmiz Anoupal 36,583 17,875 -18,708 10,386 9,783 -603
Argour 20,118 21,391 +1,274 12,242 10,806 -1,436
Dar Jamaa 8,252 5,631 -2,621 10,942 10,107 -833
Ameghrass 8,607 8,098 -509 5,663 7,132 +1,467
Sidi Badhaj 17,923 15,095 -2827 13,338 11,766 -1,572
Ait Ourir Ait Aadel 47323 14322 -33,002 8,575 R,045 +310
Abadour 4,889 4,261 -628 4,592 4,785 +194
Feriten 7418 7,484 +67 13,244 10,667 -3.077
Tighdouine 12516 13,231 +314 1,103 17,390 +6,287
Total Average 15,677 13,397 -2,280 2,763 9,157 -406

Note:

1) Since there were many cases where there was discrepancy between cropped area and response
figures; cropped area for each crop was adjusted for each survey houschold on the basis of area
of tand owned, and agriculiural income corrected accordingly.

2) With regard to the responses for agricultural income, there instances where stated amount far
surpassed actual fand holdings, and vice versa. In such case, correction was made according to
the formula below.

Corrected agricultural income = % {corrected cropped area for each crop x gross income per
cropped area for each crop * marketing rate for cach crop)

3) Livestock income in the responses is based on sales of livestock and livestock products (milk,
cggs). As with agricultural income, these are expressed above afler adjustiient based on farm
gate prices and marketed amounts. :
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3)  Working Members and Family Budget
Table 2.3-3 shows the income and expenditure of houscholds taking into

constderation the revised income of agriculture and livestock, as well as non
agricultural income.

Table 2.3-3 Household Budget and Working Members

Cercle Comnmune Working Menibers Annual Budgetary Balance Annual Fxpenditure of Unergy

Rurale Tolal  Apri. Nen- Income  Expenditure Saving Fuzl Electricity  Total (DH}
agri. {OH) {DH) (DI {DH) (DII)

Asni : 263 2.08 038 40,604 17,226 23,318 1,708 1,234 2912
Tahanaout 297 1.97 .01 2538318 13,384 12,455 1,539 1,163 2,702
Amizmiz 357 2.67 a%0 27421 12,7351 14,670 1,789 1,166 2,655
Ait Curir 284 2.08 082 29494 15,005 14420 1,375 1,043 2,119
Total 331 244 087 29,094 13,591 15,500 1,714 1,166 2,884
Asni Quirgane 2.66 1.90 073 65,028 19973 45,048 1.817 1,286 3,103
Imzdal 2.67 2350 037 73,168 22513 50,651 2,018 1,224 3,242
Talat N'Yacoub 233 200 033 17539 11,825 5714 1246 924 2,170
[joukak 4143 350 063 23233 20,625 2,608 1,660 98 2,657
Ighil 238 225 013 30.23D 13,200 17,03) 1,448 1,061 2,509
Aghbar 213 1.5 038 21,489 17,028 4,464 1,954 1,218 32
Asnt 2.56 1.86 070 B4M 16181 19,293 1,692 1318 3,010
Tahanaout Ousita 258 153 106 20513 11,635 8,878 1,042 976 2018
Settifadma 1.82 128 055 1R022 11,327 6,695 766 850 1,616
QOukaimeden 233 1.67 067 10288 1322 1,959 966 0932 1,868
Tamcsloht 306 205 102 25180 14,765 10,414 1,600 1,201 2,802
Tahanaout 4.06 2.65 145 39239 15242 23997 2,118 1477 3,895
Amirmiz  Anougal 3145 260 ¢85 33053 14,065 18987 1,406 1,211 2,672
Argour 317 2.20 096 37,530 15,228 22352 2,051 1,235 3,287
Dar famaa 355 .79 076 21,288 12,271 9,018 £,309 1,232 3,041
Ameghrass 397 306 092 17,532 2414 8,139 1,551 2514 2,504
Sidi Badinaj 335 220 115 43,436 16,865 26,571 2,489 - 1,313 3,802
Ait Ourir  Ait Aadel 319 288 092 27537 14470 13,067 £ 195 L1k 1310
Abadour 340 194 145 19,146 12,245 6,902 1,562 1,134 2,697
~ Zethten 238 1.3 098 25775 16,197 9,578 1,247 1.0G1 2,243
Tighdouine 2.69 213 G537 34,430 15,233 19,198 1,438 1,024 2,462
Total Average 331 244 087 29694 13,523 15,500 1,714 1166 2,880

As shown in Table 2.3-3, working members are 3.3 persons per household, of which
2.4 work in agriculture including stock raising while 0.9 are employed in the non
agricultural sector. Annual total income of Study houscholds is estimated at DH
29,000, and expenditure and savings are DI 13,600 and DI 15,500, respectively.

However, this differs by area and village, for examgple in the case of communes rurales
[joukak in Asni and Oukaimeden in Tahanaout annual savings are less than DH 3,000.
Accordingly, an appropriate electrification plan should be preparcd for cach village
taking such savings levels into consideration.

(3}  Analysis of Energy Consumplion
Table 2.3-4 shows the amount of fuel consumption per household. This amounts to
2.7 t of firewood, 25 kg of charcoal, 450 liters of butane gas, 11 liters of petrol, and

900 candles. From this fact, major cnergy sources are firewood and butane gas in the
Study villages. Villagers collect most firewood, 2.4 t al about 90% of total
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consumption, by themselves. Smatl fanks are commonly used for butane gas for
convenience of transportation.

Table 2.3-4  Annual Fuel Consumption per household in the Study Villages

Annuzl Consumption of Parchased Fuel Free Fuel by Collecting

Cerele Wood Charcoat Rutane Gas (it) Petrat  Candle Wood  Charcoal  Condle

(k2 k) lights fuel  total iy {pes) (k) \g) (pes)
Asnit 118 5 178 326 503 7 889 3326 0 49
Tahanaout 146 21 152 230 332 18 B85 3,607 0 37
Amizmiz 440 19 152 309 462 10 R37 1,975 13 39
Ait Qurir H 7 156 228 334 6 869 3,023 0 130
Total 326 16 156 pET 450 11 g53 2,187 9 47
<Total Consumplion>
Asni 3 5 178 326 503 7 938
Tahanaout 3,243 21 152 230 IR2 18 922
Awizniz 2,413 32 152 309 462 10 876
Ait Qurir | 3,041 7 156 228 384 6 G938
‘Total 2713 25 156 294 350 [} 200

{(Note) surveyed by Socio-economic Survey, July 1996,

Expenditure for fuel is estimated as shown in Table 2.3-5, based on fucel prices of DH
0.5/kg for firewood, DH 3.0/kg for charcoal, DH 2.3/liter for butane gas, DH 4.9/%iter,
and DH 0.5/candle which represent the average among sample households.

Table 2.3-5 Anunnal Fuel Expenditure per lrousehold in the Study Villages

- Annual Expeaditure for Fuel Free Fuel by Collecting Total

Cercle Woad  Charcoal Butane Gas (DH) Fetral Candle Total Wood Charccal Candle Tofal Fuel
(BIYy (DH)  tights foef  total (DI (DI (DH) (1) (DI (D) (OH) )]
Asni 59 16 408 743 Lis8 a3 445 L3 1,663 0 24 1,687 3,400
Tahansoud 73 62 350 330 §30 g8 442 1343 §,548 0 19 1,567 EN1 P
Amizmiz 26 56 351 i1 1,062 50 319 1,367 987 40 20 1,047 2.854
Ait Qurir g A 359 324 882 30 434 1376 1,512 0 65 1,576 2933
Total 163 49 359 677 1,036 52 21 1,727 1191 26 23 1143 2970

(Note) surveyed by Socio-cconomic Sunvey, July 1996,

As shown in Table 2.3-5, total annual expenditure for fuels is estimated at DH 1,727
per houschold. On the other hand, free cost fuels are estimated at DH 1,243 in total,
composed of collected firewood and homemade charcoal and candles. Therefore,
total value of consumed fuels amounts to DH 2,970, of which 58% is purchased and
42% collected or homemade. Out of purchased fuels, butane gas accounts for 60% or
DH 1,036 and candles 25% or DIt 427. Candles are exclusively utilized for lighting
as is one third of butane gas. Candles and butane gas for lighting amount to DH 786,
which is a large portion at 45.5% of total purchase cost (D11 1,727) of fuels.
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{4) [Electricity Related Analysis
1) Extension of Electric Appliances and Ulilization

Table 2.3-6 shows the present extension of electric appliances and utilization and

expenditure for the same. Extension rate for radio is more than one per houschold

at 1.2, and 0.57 for TV sets per houschold or one TV set for two households.

Electric lighting extension is very linvited at .02 per houscheld, or is one electrical 3
light for 50 houscholds, because lighting is commonly provided by candles and
butanc gas lights. Radio is usually operated with dry cells, and TV sets by car
batterics. Car battertes are recharged once in every 17 days on average, and the
battery has to be carried to the nearest town at every recharge. Mule or donkey is
comimonly used for carrying car batteries. In 74% of the cases car balleries are so
transported, and in 26% of the cases baitery fransport is by car. Air conditioner
extension rate is very limited at one per 100 households in Asni, Tahanaout and
Amizmiz cercles. Electric driven refrigerators are not reported in use at present.

Monthly expenditure for electricity is DH 97 per houschold on average, and does
not show a great ditference by area; however a high of over DH 100 is seen in
Asni cercle and low of under DH 90 in Ait Ourir cercle. Utilization of radio and
TV sets is about 5 hours and 7 hours per day, respectively.

i)

Tabfe 2.3-6 Extension of Electric Appliances and Utilization per household
in the Study Villages

Cercle Present Number of Appliances Expense

. Light TV Radio - AirCon. Refrigerator  Others  {(DH/month)
Asni 0.00 .58 1.10 0.011 0.000 0.04 103
Tahanaout 0.00 .58 - 1.09 0.008 0.000 0.01 97
Amizmiz 0.02 0.58 1.24 0.009 0.000 0.10 97
Ait Qurir 0.00 0.40 140 0.000 0.000 0.00 ' 87
e e
o Duration of Utilization (hrs/day)
Asni - 542 737 10 - 35
Tahanaout 3.60 5N 7.06 10 - 4.0
Amizimiz 540 492 6.51 10 - 22
Ait Ourir - 530 6.72 - - -

(Note) surveyed by Socio-econontic Survey, July 1996, - :

2) Electrification Level Desired by Villagers

The desired electrification level for the Study villages was inquired of both the
village leaders and the villagers. As for the village leaders, their opinions on the
effective use of electricity and on the appliances to be electrified were obtained; for
the villagers, the desired articles and the necessary numbers and hours for
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utitization were inquired. Both results are summarized in Table 2.3-7 and in Table
2.3-8, respectively.

Table 2.3-7 Opinion of the Village Leaders for Electrification

Diesired electritication

Necessary househotd appliances ]
Lightin| Heatin ff&iﬁﬁ}ﬂéfﬁg v +1 " Air ""iiji!}'ci'si Lightin| Lighting} 1V + [Others
g g g erator|radio) conditione gonly | +TV + ! radio !
{ 'f r radio (no |
Responserate | 100 | 8 20 lf 59 (100 1 1 56 11 2 08 2 |
|

’

*Unnecessary (45%), video (27%c), refrigerator (26%), milling (13%), freezer (10%), air
conditioner (4%}, water supply (3%3)

Table 2.3-8 Eilectric Appliances and Utilization Hours Desired by the Villagers
Descriptions Electric Appliances
' Light  Radio TV Heater Air Cond. Others
Houscholds - 988 917 934 13 20 302
Ratio (30) 396%  985% 94.2% 1.3% 20% 30.4%
Desired Number of Articles 16 14 1.1 L1 1 1.3
Max. 40 8 3 2 1 4
Hours for use/day 4.5 14 6.5 4.7 20.5 20.8
Max. 16 18 16 8 24 24
Min. I 1 1 2 2 1

The village leaders fully support utility of electricity for lighting, radio and television,
but for refrigerator such support is only at 59%. Most village leaders do not want
utilization of electricity for heating, cooking and air conditioning, respectively. Atthe
same time, 98 % of them support the electrification formula.

On the other hand, the villagers want electrification for lighting at 99.6%, radio at
98.5% and television at 94.2 %, respectively. Desired number of appliances by
villagers are 7.6 lights, 1.4 radios and 1.1 television per houschold on average.
Desired duration of utilization is 4.5 hours for lighting, 7.4 howrs for radio, and 6.5
hours for television per day on average.

3) Payable Electrification Expense declared by the Villagers

As shown in Table 2.3-9, average payable expense for electrification is much different
according to village leaders and villagers. Village leaders indicate affordability of DII
1,990 for the initial investment and DH 140 for the monthly expense. On the other
hand, villagets indicate aftordability of DH 1,050 for the initial investment and DH 70
for the monthly expense. The differences are about 200% between leaders and
villagers. ' '
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Table 2.3-9  Average Payable Expense per household declared
by Village Leaders and Villagers

‘Average Payable Cost  Unit Village Leaders Villagers Ratio

- He ' ) Y@
Jnitial Investment  (PW/amily) K990 o W0se o 190%
Monthly Cost (DH/family/month) 140 70 200%

(Note) Figures are average values for the 113 Study viltages.

(5)  Analysis of Drinking Water and Irtigation Water
1)  Sources of Drinking Water and Irrigation Water

Table 2.3-10 shows the distribution of sources of drinking water and irrigation
water based on the questionnaire to sample households.

As for drinking water, most households depend on springs at 73%, followed by
wells al 32%, water tanks at 19%, and rivers at 17%. The reason why the total
dependence exceeds 100% is due to several water sources for one household for
security.

Regarding irrigation, about half at 49% depends on springs, and followed by rivers 2
for 41%. Dependence on rivers is high at 82% in Asni cercle which indicates that
river discharge is stable in Asni cercle.

Table 2.3-10 Water Sources of Drinking and Irrigation Water
in the Study Villages '

Cercle Drinking Water ) Lenigation Water

River Spring Well Tank River = Spring Well
Asni 18% 9% 1% %o 22% 16% %
Tahanaout 15% 8% 1% 0% 5% kyS 7%
Amirmiz 16%% 2% 8% 28% 3% 52% - 9%
Ait Gurir 26% 17% 17% - 11% 558% 54% 9%
Total 173 73% 3% 1934 41% 19% 9%

2) Shortages in Drinking Water and Irrigation Water

s

Table 2.3-11 shows the satisfaction water sources, and frequency of shortage of
cach water source for drinking water and irrigation water. Salisfaction determined
from the answers of the sample households while frequency is determined from the
responses of the village leaders. Satisfaction is high for springs both in terms of
drinking and itripation water. Responses indicate that shortages in drinking water
occur cvery year. On the other hand, shortage of irrigation water for the Study
houschalds is estimated to not be so severe in that such shortage cccurs overalt
once in § years. '
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Table 2.3-11 Satisfaction and Frequency of Water Shortage of Waler Sottrces
ity the Study Villages
Cercle Dinking Water Irrigation Water
River Spring Wwell Tank River Spring Well
Asni Satisfaction 1% 88% % 6% 2% %
Tehanaoul  Satisfaction 15% 85% 61% 3% 71% 3%
Amizmiz Salisfaction 21% 82% 48% 358% 19% 16%
Alt Quris Salsfaction 13% 69% 9% 7% 6% 15%%
Total Satisfaction 23% §2% 1% 9% 57% 16%

{6) Analysis of Natural Condition and Disaster

It is reported that floods occur in 535 villages (48.2% of 114 Study villages), and

landslides in 13 villages (11.4%) respectively as shown in Table 2.3-12.

this

information is important for analyzing accessibility to the villages. Considering the
average altitude and range of the whole 114 Study villages at 1,250 m + 400 m, both
tloods and landslides occur in the high mountainous area.

Tuble 2.3-12

Occurrence of Floods and Landslides in the Study Villages

[ Ocvcurrence of disasters Villazges conceming Ratio ta 114 villages Range of Aldtode
Iﬂmd-; 85 villages 18.2% 1431m F 350m |
|Land5?idcs 13 villages 11.4% 139m F 349m

) | Analysis of Environmental Aspect

Over-cutting and over-grazing are some of the causes of deforestation. This fact is
recognized by 108 vitlage leaders, or 95% of the 113 Study villages. Table 2.3-13
shows the responses with regards to this recognition. As shown in the table, over-
culting is reported in 14 villages, and over-grazing in 51 villages. These villages are
located at lower allitudes and are concentrated in Amizmiz cercle.

Table 2.3-13

Over-cutting and Over-grazing in the Study Villages

Impact Factors Villages concerning | Ratio to H4 villages Geade of Impact Alitude Range
Crer-culting 14 viltages 10% none affection 8 villazes 1.210m T 270m
Cher-grazing 51 villages 4.9% aone affection &illages 1.210m ¥+ 330m
T e Aisges

severs 6 villages

(8) Public and Indusirial Facilities

In the study villages, there are following public and industrial facilities.
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Public Facilities Industrial Facililies
Schools, Hospitals, Mosques, Public halls, Stores, Butcheries, Flour mills, Potters
Cooperatives, Warehouses

an

oo
By
i
s

Schools and mosques exist in most vitlages, but hospitals are scarce being present in
only 5 villages. The hospitals function only for emergency first-aid. The above
facilittes are described in the appended inventory. The size of schools in 2010 is
indicated for reference.

2.4 Supplemental Survey of Previous Decentralized Electrification Projects

In order to reflect the resulis of decentralized rural electrification carried out to date in
other parts of the country, supplemental survey was carried out of the Pilot Rural
Electrification Program {PPER) in the following areas:

Province Description Survey method
Aziral PV generation and micro-  *1)
Ower . .
hydrop By questionnaire
survey
Safi PV generation Interview and data
collection
Errachidia Diesel genetation Inferview and data
collection

*1) The questionnaire survey focused on degree of inferest in fulure electrification, degree of
satisfaction with the present situation, desired electrical appliances and power consumpiion.

The locations of the above PPER projects are indicated in the figure below:.
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Figure 2.4-1

Sites (PPER) Subject to Supplemientary Survey

24,1 Casec Study of Azilal Rural Electrification Project

(N Project Scale

The subject project was completed in June 1996 with assistance from France. The
project electrifies 5 villages (totaling 195 households and population of 1,473) by PV
generation and micro-hydropower.,

Table 2.4-1 Beneficiary Villages and Households in the Azilal PPER Project

Project Total Households Member Households  Sample Households
Beacficiary Households Population Houscholds Rate Ilouscholds Rate
Villages

Micro-hydrostation 108 - 810 98 . 90.7% 10 9.3%
Tirika ' 48 405 46 95.8% 4 8.3%
Ait Yahia 30 190 27 90.0% 3 10.0%
Ait Qukrim 30 215 25 33.3% 3 10.0%

PV Baltery Station 87 663 56 64.4% 8 9.2%
Aghii S . 42 30t 26 61.9% 4 9.5%
Oukta 45 362 . 30 60.7% 4 8.9%

Total 195 1,473 154 79.0% 18 2.2%

Meinbé_rsﬁip fee:
Electricity fee:
Battery charge:
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Electric charges of the micro-hydropower system are as follows;

" DH 1,130 (previously 630 DH)
DH 5 /kWh
DH 10 /battery (regardless of size)



<Questionnaire survey>
Results of questionnaire survey for 2 micro-hydropower schemes (10 households) and

PV generation area (8 houscholds) are indicated below.

Table 2.4-2 Aunnual Incomes, Desired Expansion of Electric Articles and
Payable Cost by the Sample Households

Vraject Annuat Lleclric Cquipment Payeble Cost

Ifouse  Income Present Adddional Requitement Tolzl Kumber alter Expansion for Fxpansion
holds : Arr . Alr .
No. (DIlsn) Lights Radio TV  Lights Radio TV condit "8 [ights Radio TV condit g Imvestme Monthly
, erator . erator o charge
joner ionat
Mizeohydro Station () (OH'man)
I 23,000 3 2 0 3 | ] 2 1 0 0 160 25
2 16450 5 i 0 2 i { 2 7 2 1 2 0 430 26
3 8030 2 { 0 2 4 i 0 0 0 370 30
4 30600 3 2 1 4 { 1 7 3 2 0 0 280 68
5 32300 b 2 1 5 { ; 10 3 2 0 0 180 W0
& 28350 1 1 1 5 i 1 6 2 2 0 0 g0 16
716,300 2 1 1 3 1 ] 2 1 0 0 320 42
8 000 5 2 4 1 1 1 ks 2 ! 0 { 1,500 (00
S 15,000 3 0 0 ) 1 } 8 0 i 0 l 160 28
10 127250 2 1 0 2 1 4 ] i 0 0 120 it
AVCTage 22183 Al 13 U4 35 L] O [ 0s (Y] Is TE 02 07 353 33
PV Ballay Statioa
1 18,600 ! t 0 1 t 0 0 1] 180 7
2 15,000 3 2 0 3 2 0 .0 0 0 G
3 35360 4 0 0 ! 1 4 0 i 0 1 432 30
1 EI¥0 7 i ] 4 1l 1 H 0 0 0 ¢
310,000 2 I ¢ 2 i I 4 2 0 @ ! 150 15
& 8,000 2 1 0 H 2 l 1 0 0 600 60
7 14,550 5 1 0 2 ] i } 7 2 1 ] l 430 32
8 61,250 5 | | 2 7 i 1 1] 0 0 0
Averagd ™ 11388 kX3 T 03 [JE I S g 03 1913708 03 78 T8

{RcTeY hased on The questionnalre survey by the TDER in August 1996,

(2) Salient Project Features
1) Baltery Charge Stations in Aghri, Oukta

The battery charge station (BCS) in Aghri, Oukta (Azilal Province) was
constructed under PPER with cooperation from France. It is one out 7 existing
such facilities in Morocco. '

Operation commenced in January 19935, targeted at 56 houscholds in 2 villages.
The facility site was selected by the villagers themselves at an area of relatively
tittle incline. '

Considering charge of extra batteries for cloudy conditions, the capacity of PV
modules installed is about 2 fold that necessary for a clear day. Tilt angle of the
PV array is 35° to enable maximum output in the winter season. Construction cost
of the battery charging station including bdlteries_ was DH 33 million.
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Table 2.4-3 Design Features of the Battery Charge Station

Eauioment Module type Parallel no. of No. of
e (BPx47 500) modules charging ports
30 Ah battery 48 Wpolysi  ~ 2(6amp) 3
75 Ah battery 50 W poly-si 5(15 amp) 11
Portable lamp 9W amorphous-si 1 20

note: :

1) Average no, of batteries charged per day:  5-8
2) Recharging time in winter season: 1.5 days

3} Average recharge inferval:

2 weeks

4} Equipment under the project:

78 Ah battery x 66

30 Ah battery x 48
Portable lantern x 30
Street light x 7

SHS (PV Ki)w/ TV = 4

Table 2.4-4 Load Level Classification in Each Household

TV (black &

Level No. of lamps white) Baltery size “m}sﬁlg{,l/f)s W
I §W=x1 no 30 Ah 19 (13.0)
2 §Wx2 ne 30 Ah 40 (35.0)
3 IIWx1+8Wx1] 1 75 Ah 27 (22.4)
4 ITWx2+8Wx2 no 75 Ah 48 (26.0)
5 1IPWx3+8WxS$ 1 0( 3.6)

note:

1) ( )indicate average for Azilal Province

2)  Micro-liydropower Facilities (Tirika, Ait Yahia, Oukeim)

{a) Design Criteria
a) Basc criteria

Equipment:

© Surface treatment:

Priority on locally produced equipment given the
status of such equipment produced in Morecco,
Equipment is the simple outdoor type, with easy

O&M.

Rust proofing treatment of all metal surfaces
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(b)

b) Specific criteria

Canal:

Penstock:
Inlet gate:

Drafll tube:
Electrical panel:

Protection:

c) Peripheral criteria

Temperature:
Humidity:

Salient Features

Type of generation:

Irrigation canal:
Headrace:
Penstock:
Turbine:

Accelerator:

Generator:

Caontrol:
Electrical panel:

Distribution wiring:

No. of houscholds:

Installation of screen, manually removable trash
rack and water drain gate for canal inspection and
repair

450 mm dia. stecl pipe

For turbine startup and shutdown

Fixed with metal fasteners

Outdoor naturally ventilated type cquipped with
circuit breaker, frequency meter, power meter, and
voltmeter

Lightning rod and earthing works

Max. 50°C, min. -15°C, ave. 20°C
2%0%

Utilization of exisling irrigation canal.

800 mm width x 500 mm depth x 1 km length
100 m length

450 mm dia. {inner} x 20 m long steel pipe

Type inclined axis, inclined flow,
manually movable wing type
{THEE of French make)
IHead 4.9 m (max. 5.5 m)

Discharge 0.18 nv’/s (max. 0.215 m%/s)

Output 4.7 kW (max. 6 kW)

Speed 1,180 rpin

Type belt drive

Type outdoor, 3 phase synchronous

Output I2kVA

Voltage 400V

Frequency 50 Hz

Speed 1,500 rpm

Dummy load system

Type . outdoor, naturally ventilated type

Instruments  voltmeter, frequency meter, power
meter

Switching circuit breaker

3 phase, 4 wire 400 V/230V
98 houscholds (3 villages)
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{c) Appuricnant Facilitics

a) Milling machine: ! nos. (imotor oulput: 5.5 ps)
b) Large scale battery charger I set
¢) Portable lantern recharger I set

{3) Project Operation and Maintenance

1} PV Battery Charging Station

The total of 84 batteries are not owned individually by the 56 subscriber
houscholds, but rather rotate from one household to another in order that
subscribers need not wait for batteries to be recharged.

To protect batterics from over discharge, over discharge protectors are installed in
cach household. The protectors cut off current supply at discharge rate of 30%.

According to the operator’s report, typical recharging interval is 2 weeks. Since
this interval appears to be excessively long given the load level at each household,
it is probably due to the fact that subscribers keep a flat battery at the house even
due to inability to pay the recharge fee. (This is a cause of degencralion i ballery
life.) :

A special association has been created for PV electrification consisting of 7 persons
including a president, vice president, financial manager, vice sccretary and group
leaders. Association members are elected under law by the villagers.

Daily maintenance is the responsibility of a field operator trained by CDER. As
the equipment has no moving parts, maintenance works consist mainly of wiping
the PV panels, topping of balterics with water, and cleaning. All equipment
belongs to the project, and is under the management of the special association with
the supervision of CDER.

- Charge rate:

75 Ah battery  : DH 10
35 Ah battery : DH 5
Paortable lantern DI 4
§ - Other charges for subscribers:
Facility charge : PH 6/mo./light for 6 months
Portable lantern rental guarantee . D1 4 (used when moving about

outside at night, etc.)
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2)  Micro-hydropower Facilities
(&) Association of Beneficiaries

Creation of an Association of Beneliciaries was cbligatory under project
implementation, to assume responsible for operation of facilitics.

Organization and deeree of assaciation are as follows.
<QOrganization>

1 president

I vice president

| general secretary

I vice general secretary
] treasurer

1 vice treasurer

5 counselors

<Decree of Association>
Decree of association comprises 40 articles (“Article 1: Foundation of the
association” ~ “Article 40: Accounting”)
(b} Llectricity Consumption
Intially indicated monthly cost for the designated equipment is as indicated

below; however, at present membership fee is DH 1,130 and electricity tariff is
DH 5 /kWh.

Tem Wattage Fixedcost - Surcharge © Total
(DH/month)  (DHmonth)*  (DH'month)
v 15w 6 34 40
Lighting 1 =8W 12 : 10 22
Lighting 2x8W(l6W) 20 20 40
Lighting 2xEWHIX1IW(29W) 35 a5 70
Lighling IxEWH2xI3W(S0W) 55 55 110

*note: Power consumption v 8 hours per day is roughly DH $/kWh

Electricity consumption per household from November 1995 to February 1996
is as follows:
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Monthly electricity

) Yo, § % of totat houschotds
consumption (kWh) No. of households % of total houscholds
0-3 53 56
3-7 36 38
7-19 6 6
Total 95 100

Electricity consumption amount-wise breakdown is shown in Figure 2.4-3.
Monthly mean consumption per household is 3.51 kWh, which is a consumplion
of 30 W over a 4 hour period each day.

As indicated in Figure 2.4-2, houschalds can be divided into low consumers of
up to 3 kWh per month (approx. 56% of total houscholds), medium consumers
of 3 kWh ~ 7 kWh per month {(approx. 38% of total houscholds), and high
consumers of over 7 kWh per month {approx. 6% of total houscholds).

Figure 2.4-2 Distribution of Mouth-wise Electricity Conusumplion

C 30

-

W oL S

¢
(kWh m)

10 11 12 13 14 15 16 17 18 19 20

(4) Project Impact

Beneficiaries under the project evaluate the impact of the micro-hydropower and PV
battery charging stations as follows:

- Children are able to continue school studics at night
- Adults are able to continue working at night

- TV viewing hours per day have increased

Degree of satisfaction with project impact depending on the project component is as
follows: :
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Greatly satisfied  Moderately satisfied Dissatisfied

Micro-hydro 60% 40% _ 0%
Solar generation 25% 37.5% 37.5%

Note:  In contrast to the case of micro-hydro where as long as the Tacility is in operation
the contract maximum load is available to each household, in the case of PV
generation the need for batiery recharging places a limitation on available energy.
Also, there is the inconvenience of having to transport the PV battery to the
nearest recharging station.

(5} Current Problemss
1) Battery Charging Station under PV Generation
The supplemental survey indicated the fcliowing ﬁroblcm fssues.
As ind-icated by the averagé conswmmner;

- Battery life is too short o

- There is no way to tell to what degree the battery has been recharged

- Sufticient O&M support is not available

- There is a wide disparily in the quality of fluorescent light tubes, with some a2
lasting up to ! year, while other fail after only 1 month.

- In addition o problems with battery life, excessive discharge rate results in
batteries being unusable.

- Amorphous PV panels experience a drop in output after 1 year of use.

2)  Micro-hydropower Facilities
The supplemental questionnaire survey indicated the following problem issues.
- Generaling capacity is not sufficient to meet power dentand growth
- Generation shuts down during storms
- Certain beneficiaries do not pay their monthly electricity tariffs
- Two blackouts occur weekly
- Milling machines are not used very much
2.4.2  Study of Safi Province and Errachidia Province
(1) PV Generation in Safi Province
1) Project Description
Method of elecirification is by PV battery charge station (BCS), as well as

individual home installed (SHS). ‘The location of the BCS facility is 20 km from
Sahi city center.
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No. of targeted villages : 10

No. of electrification associations 10

No. of targeted houscholds : 544

No. of subscribers serviced : 339 (62%)
No. of subscribers on waiting list 119 (22%)
No. of facility expansions : 189 (56%)
Total no. of subscribers including

waiting list : 458 (85%)

2) Facility Description

BCS size comprises 1.8 kW crystal module and 63 W amorphous (9 W x 7 pancls)
for Jantern recharge. Design criteria are the same as that for Azilal Province.,

Numbers of subscriber by electrification level classification is as shown in Table
2.4-5. Number for level 2 (8 W fluorescent light x 2) is largest at 41%, followed
by level 1 (8 W fluorescent light x 1} at 28%, and lastly by levels 3 (8 W
fluorescent light x 2 + 13 W light x 1 = 3 lights } and 4 (8 W fluorescent light > 3
+ 13 W light x 2 = § lights ). Owners of TVs for each level have not yet been
precisely identified; however, total such ownership is estimated at around 70%.

Table 2.4-5 Electrification Level Classification

Level 1 2 3 4 TV Total

Subscribers 97 155 67 20 (121) 339
BCSusers (%) 28% 41% 15% 2% (83) 86%
SHS users (%) 0% 5% 5% 4% {36) 14%

3) Recharge Fee Structure

Battery type Fee

75 Al DH 9 (impoverished houscholds) DH 10
(standard houschold)

30 Ah: - DH S

Portable lantem: _ DH3

Average monthly charge fee reccived per unit group is DH 777 {there are
10 groups in the project area)

-~ Expenditure for electricity fees per houschold is DH 30/month, comprising

DH 10/month repayment for kit equipment including housc wiring and
fluorescent light, and DH 20/month for recharge fec.
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- Repayment rate for house wired kits is currently 97%. Recharging
frequency and status of electricity use in cach houschold are shown in Table
2.4-6.

Table 2.4-6 Recharge Frequency and Status of Electricity Use in Each

Household :
Eauioment Recharge interval Whiday/ hour/day/
“QHip (days) housechold houshold
30 Ah battery 18 19 1.9
75 Ah battery 17 50 4.2
Portable lantern 19 4 0.7

Hlectrification forecast based on aspiration of area residents and subscriber waiting
list is indicated in Table 2.4-7. However, this does not include the 19 villages
targeted under phase 2.

Table 2.4-7 Electrification Forecast

Level 1 2 3 4 ™V Total

Subscribers 47 225 {58 28 (283) 458
BCSusers (%) 1% 10% %% 1% (73) 24%
SHSuseis (%) 0% 40% 2% 5% (210) 76%

4)  Project Evaluation

The project area is located near an urban center, and as a result many households
had been utilizing batteries prior to construction of the BCS by making the journey
Lo Safi city for recharge.

Battery recharge agents confirmed the status of charge simply by shosting the

battery and observing if sparking occurred, a practice which shortens battery life .
(to an average 6 months). Although villagers welcome the BCS system, many g
exhibit desire to swilch in the future to the individual household PV systems (SHS)

which are already in use to a certain extent in the area, an issue which will require

further study in the future.

§)} Curreni Problems

- When voltage drops below 8 V, baltteries cannot be recharged. As even 12
V batteries fall drop below 8V, there is room for improvement.
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- Communal rotation of batieries among houscholds has not been suceessful
in the arca, and instead houscholds utilize individually owaoed batteries.
‘The reason for this is a feeling among subscribers of unfairness in the case
of delinquent customers who allow flat batteries to remain unused in their
homes, resulting in battery voltage drop. Proximily of villages to urban
arca also is a factor in reduced sense of community solidarity and a more
independent and entreprencurial spirit among area residents.

- There is a disparity m utility life of fluorescent light bulbs depending on the
manufacturer.

(2) Diesel Power Generation in Errachidia Province
1)  Project Descriplion

Under the PPER project, the villages of Tigra-Ait Ouvakki (Assoul C.R.), Lahroun
{Amellago C.R)), and Mecissi (Mcissi C.R.) in Errachidia province have been
selected as experimental villages for the introduction of diesel generating facilities.
Errachidia province is representative of the Atlas range southern slope ~ sub-
Sahara zone and is characterized by low rainfall. Features of the subject villages
are given in Table 2.4-8.

Table 2.4-8 Features of Villages under the Diesel Generaling Plan
Village name Tirpa-Ait Ouakki Lahroun Meissi
Provinge Errachida Errachida Errachida
Circle Assout Assoul Arfoud
CR. Assout Anmclago Mecizst
Location:
X 522 542 514
Y 1525 153 70
Elevation (m) 1,500 1,280 825
No. of households 130 g2 102
Member househoids 112 0 0
" Public electrical facilities 7
Mosques 1 = lighting kit I = fighting kit 1 x lighting kit
2 x amplificr 1 < amplificr I < amplifier
Steeet lighting 13 7 9
Schools . 1 x lighting kit { x lighting kit 2 x lighting kit
Houschalds by Fead rate:
I x § W Lighting 3(2) t1{2) 1{ 0
1 = 8 W lighting 19(18) 45 (21) B3{0
2% W+ 1 x 13 W lighting 49(33) 16 (12) 17({ 0)
3x8W+2x 13 W lighting 16(14) 2 1) (0
Others 0( 0} 0( 0 14{14)
Tetal 112 (67) > [90] 70 (36) > [451 90[14]

nate: { ) indcate households with Vs prioc ko stant of service

[ )ipdicate households with TVs aftec start of service
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2} Facility Description

Diese] generating equipment and distribution line installed in each village are as

indicated in Table 2.4-9.

Table 2.4-9

Diesel Generating Equipment and Distribution Line

Village name Tirga-Ait Ouakki Lahroun Mcissi
Diesel generating equipment
Diesel output: 225ps 15ps 34 ps
Rpms 1,500 rpm 1,500 rpm 1,500 gpm
Fuel cost:
100% load 0.375 ¢/ kWh 0375 p/kWh 0.413 p/kWh
73% load 0.40 ¢/ X\Wh 040 ¢/ kWh .45 ¢/ kKWh
50% load 045 2 /kWh 0.45 4 ' kWh 0525 ¢/kWh
25% load 0.60 ¢/ K\Wh 0.60 ¢/ kWh 0.75 ¢ 1 XWh
Generator:
Capacity ISKVA (12 kW) 10KVA (8 kW) 20kVA (16 kW)
Voltage 400V 400V 400 ¥
Power factor 08 0.8 0.8 %
Distribution line:
 Cable 4,201 m 2,546 m 2,759m
Pole 111 nos. 81 nos. 107 nos.

3} Actual Load at Tirga-Ait Quakki

Actual load curves for the summer and winter are indicated in Figure 2.4-3 and
Figure 2.4-5. Phase-wise load curves for each of the foregoing are further
indicated in Figure 2.4-4 and Figure 2.4-6.

In the summer time, load is greatest during the time period 19:40 ~ 23:30, while
during the winter time the same is for the period 18:30 ~ 21:00.

A considerable difference is seen for each phase lead; however, this is considered §,
due to insufTicient examination of the initial load altocation for 4 phase, 3 wire type

distribution.
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