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I. INTRODUCTION -

Scope of Problenm

Cne of the biggest challenges today is the necessi .y to feed the
burgeoning world population. This will require future inecreases in food
production if only to maintain the present less-than-adequate nutritional
levels. As population increases, arable land per capita decreases.

Additional energy will be needed not only in production agriculture to augment
crop yields but in the entire food system from farm zate to food plate.

Energy is clearly a fundamental requirement of food production and takes
many forms. It is embodiad ir suriizht Ior photosyrnthesis, the soil in fungi
and bacterial populations, mecharical and bhuman labor. The fact that fossil
energy has helped mankind manipulate ecosystems thus contriduting to higher
living standards is well-dccumented. (Stout; Pimental; Leach; Fluex ard
Baird; etec.)

The substitution of fossil fuels for orgaric ard arimate energy in the
West and tne expiogion of Greern Revoiution technclogies cortrivuted dirsetly
to raising the produactivity of land ard labor. Thls enaniad 3 dwirdling
agrarian pczdlaticn to Feed a Zrawing urtan sge.  Thesae 3nAnges wers
oredicated cn the us2 of cne2p fossil fuels,

Brergs ~an be difficult or expensive to supply as many ccuntries struggle
with fuel import deficits while concurrertly racirng the vagaries of world
market price fluctuations far their 2xports, often agricultural commodities.
Zver though world oil prices nave regresssed in recent sears, many developing
countries pay nizher real srices for petroleum, as their currencies weaken in
relationship to the U.S. dollar. {For 2xanple, between January and June 1983,
when internatiornal oil prices around thne world were dropping and OPEC's
solidarity on price floors weakening, domestic prices for petroleum actually
rose 14 percent in Morocco dus to *he dirham devaluation against the dolliar,

)

irn which 0il prices are dsnominated. AID 2235 Zar Morocso, FY 1985)

‘

Some authors caution trat moderrization of the agricultu
evelopinz couniriss is now threatered o9y the high cost of is
reducts to support irrization vrojects, fertilizers, and far
There is evidence that food production has been severely curtailed due to the
lack of energy-related farm inrubts. For 2xample, India alone is widely
reported to nave los* 10 millicrn tons of grain thrcugh the lack of fertilizers
(from Leach, Zrergy and Food Productiorn, cited in loar).

hirery.

' L

The majority of agricultural producers in the developirng world rely on
human and animal enerzy and low produstivity tecnnologzy. The increased
scarcity 2nd rapii price increases of purchaszd energy inputs limits the

u

cenversion of meny farmers %o their use. At ths same time, the rural
populatior is denlsting ‘raditicrnal sourcas I ererzy, primarily fuslwcod and
agricultural wastes, due %o liard clearing tivatior and for cooking

o
Tuels. These combined corditiorns are thwart
of increasing food productiorn for indigerous p
and foreign exchange.

irg the Third World's objectives
opulation as well as for exports
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3. Car. alternative sources be used economically in the
agricultural sector? If so, what, where and how much? How
should these be erncouraged? Can agricultural wastes or
products (e.g. oils) be used as fuels? What is the potential
for agriculture as an energy producer? What are the food vs.
fuel issues in a specific cour.ery context?

4. Can/should agricultural production in export crops be used as
a oreign exchange earner tc offset oil impoert costs at the
possible experse of food seli-sufficierncy?

5. How can it be ensured that energy is available for moving farm
products to market, focd preservsiion ard processing? What
infrastructure jinvestments are recessary?

5. W¥hat energy inputs can be used to increase the productivity of
sudsistence farms?

The last question pertairing to the subsistence farmer hinges on
the challenge of ashisving growbta with equity. Resource 3upcly and
distriduticn issuss in27itadly become enmesnad ir seoeic-socremie
corsidaratisns.  Tor 2xample, in several davaloping wsuntriaz a nizniy
duaiistic azricultural Syatem exists with 2 small number of sroduners
commaniing 2 major portion of resoure=2s, iaciuding 2nergy. Inerzy
consumptior is nighly correlated to land size. Large farmers use their
land as collateral to obtain energy-related inputs such as improved
seeds ard fertilizers. Moar states pernaps the greatest sirgis barrier
to distribution of energy Lo the small-scale farmar is the ur2qual

distribution of larnd ownership that prevails.

Question #3 concerns the "agrisulture as a prodvcer of erergy"
dimension in its discussion of whether agricultural wastes or preducts

can be used as ererzy resources. Agriculture has the potential ‘%o
tecome an energy producer rnot cnily for itselr, but for other s20%avs.
LLo2 sense, this nas oceurred alraady with *hs orovisicrn or fusivoecd
and crcep resiiuss “or scoxing and lizh%ing purpcses. Agricultural
#a3te produsys such a3z coffes husks, rice auils, ete. ars being
resy2iad ISor use in running boilers, trizuetted into cnarccal For
socxing ru2l, eb:. in scme oourntries. The bico-erergy wornection is a
fascirating and promising acpe as a sotential solution for providing
erergy necessary for agricultural oroducticn.

More efficient use of erergzy in agriculture and agro-reluted
irdustries as well as improved faraing practices 2an also serve %o

inecrease preductivity in the food sector.

Wnile a ccorralaticn is well established betweer inereases rossil
Tfuel inputs and irereassd azrisulbural productivity, 4an essential issue
is how to cverceme invesiment barriers farmers “acs that oostruct %their
adoption of tiese new vechnologies. Tnis involves majcr issues
concernirg farm prices, i.e., ars they set oo low ‘o encourage
higher-cost inputs? How zhould Fuels for agriculture be priced and/or
snould they b2 subsidized?
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Figure 1

THE ENERGY/AGRICULTURE INVERFACE
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Figure 2

Bslimales of Land Ownership in the Modern and Traditional
Sectors of Morocco

Modein Traditional
Sector Sector Tolal
How Own ed 1000 Hu ¥ 1000 Ha b3 1000 Ha £
Arable lLands
Private 1,090 68.5 4,950 86.7 6,040 82.7
LStale 400 25.2 400 1.0 8300 11.0
Collectlively 10 0.6 350 6.1 360 4.9
Charitable 90 Hao't 10 0.2 100 1.1
' fotal Arable 1,590 100.0 4,710 100.0 7,300 100.0

D

FOOTNOTES

Privale land ownership dominates Lhe Yand holding patterns in Morocco. In the modern or better land area, as
shown in Table , 68.5 percenl of Lhe arable land is privately owned, 25.2 percent stated owned, and 5.7 percent
charitable landa. Only 0.6 percent s collectively owned. The modern sector includes most of the fruit,
vezelables, industrial and oil crops plus some of Lhe wheau prodution.

In the tradilionai yeclor, 86.7 percenl of the land is privalely owned, 7.0 percent stated owned, 6.1
colleclively owned and 0.2 percent are charitable lands. Cereals are primarily grown on this land.(12:132)

Source: Appliecd Agronomic Research Program for Dryland

Farming in 200-400mm Rainfed “Zoneo of Morocco, Campbell, R.H. atl al,
Mid-American International Agricultural Conservation Dryland Farming
Team, 1977.













FIGURE 4
MOROCCAN FARM TYPOLOGY (DRYLAND AGRICULTURE)
KEY FARM CHARACYPTERISTICS

FARM CATEGORY Average Arca Area (Adult Average Number Mechanical
Cultivated Family Worker) of Draft Animals Equipment
Land (ha) present/absent
owned/rented
I 3.03 1.24 1 present/rented
IT 7.00 1.69 1.75 present/rented
I1I 7.60 1.76 . 2.0 present/rented
v 12.35 3.20 4.0 present/rented
\ 15.51 3.61 2.0 present/rented
Vi 25.51 3.93 3.0 present/rented
VII 37.47 9.65 U.K. present/owned
VITI 153 N.A. N.A. present/owned
IX - N.A. N.A. present/owned

Source: Adapted from Haute Chouia region of Morocco “"A Benceticiary Profile of llaute Chaouia
(Morocco), Alice L. Morton prepared for Agency for International Development, 1982,

U.K. : Unknown
N.A. : HNot Applicable

ALD/ST/EY:JFinnell tkh:1/30:2808N



Larger farms (Category VII), of about 40 hectares, may be divided into these
that derive from inherited lard, on which techniques used are more
traditional, where more capital is invested in improved livestock and whose
owners are older, and new farms which are based on rapid land accumulation,
are owned by younger, urban-based entrepreneurs, and have higher levesls of
mechanization.

The older farms are essentially bigger versions of the medium-scale farms,
relying largely on draft animals for at least some production operations,
taking some land for sharecropping, and using a greater variety of
aminal-drawn implements. dowever, they are more likely to have much of their
land partially mechanized than are the medium and small-scale farmers, renting
equipment for custom use.

Newer large farms tend to own their own motorized equipment, which they
use on the farm and also rent out to others. They use almost ro family labor,
relying on hired occasioral ard rernarent workers. These farms are well-off
and modernizing. Livestock management is semi-extensive; cattle are stall-fed
and improved dreeds are taking over from local braeds.

)

E

There is arn additicral M) WRi 2ars on sva
tines as larze as the well-or o] Lz 1. ers, virtually al
produstion is mecharized, usirg owned 2quipment. There is more motorized
equipment and a2 greater variety o tion implements. Yo
family labor is used orn these Tarms, O b2 one permanent
employee who supervises all agricultural operations. It is these farmers wno
nave the most acecess to improved inputs, 2ard who use them most. All
production is marketed. As stated earlier, %th2 modern sector cortributes to
over 85 percent of the export crops.

4 vy

s Icur

0y

.

Category IX is made up of absentee farmers who primarily rent land to
other Jfarmers.

. . .
Tan TR
Aachanizaticn:

i

Ore of t aajor rindings of the Hauts Chacouia 3urvey is the daogree %o
whieh meshanization has reached the smalles= Jarms in the region (ir thne
Settat Province). Althouzn motorized equirment is owned almeost exclusively oy
farmers with nore than 30 nectares, the small farmer has turred nmors and more
to mechnanization, renting equipment from private entrepreneurs, including thne
largest local farmers. Small farmers may worx off the farm in order to earn
wages to rent equipmen*® to mecharize their own peration: The ircreased use
of mecharization by the smaller farmers nas bHe
of labor durirg peak periods (up %0 2.5 times

2]

43

Cooor @

n
the savirng of oritical time for land prevaraticn under semi-arid cornditicns
when it is impcrtant %o plant a2s soon as posgidble arfter the first rains.

- 13 -
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Figure T7:

1980

PATTERNS OF ZNERGY CONSUMPTION IN AGRICULTURE (1980)

Zrergy Consumption 1980

Segment/Enersy Application Unit Quantity
LSI perimeters
Irrigation Pumpingl Hectares 100,800
Farm mac‘ninery2 Tractors 10,300
Conbires 907
Miscellaneous n.a.
machinery

200

dilk cocllection
stations

Livestock/poultry?)

Jor-

Rairf=2d zornes

Ha (zones of 35,800

State inter.)

Irrigation pumping4

100, 000-
165,000

Ha (private
initiative)
13,110

Farm machinery5 Tractors

Combires 1,155
dise. machinery -
Livegtoaok® Isclated Tew
2ot 3eators Jtrogern (M.T.) 30,300
Fertilizer Otner fertilizer (M.T.)
de L
P205 K0 117,000

Reference: Sited in Andrew UeWilliams, =

Draft Report), Xearrey Ine. for USAID, i3

Quantity (TEP)* Fuel Tyve

Diesel
Electricity

5,100
41,300

107,600 Diesel
198 Electricity
?ropane
n.a, Sutare
Zile2ctricicy
15,500 iesel
45,000- Diesel
75,000
100,400 Diesel
Jezlizinle olesal
107,500 Jatural zas

il
Ilectrizity

35,000

rootrotes: Loeated or foliowing pages #1-4 taker frem daWiliiams, #7 ars
derived frem feortilizer information 13ing U3AID sourses ani
converted &c enerzy values gziven in David Pizental, Handbook
of zrerzgy Jtilizer in Agrizulture, C2C Press: 3oea Qator,
Florida, 1230.

*TEP = Tons of Petrolsum Zouivalent, a measure wajoh r nges in vralue
from avout 3.5 Lo 11.0 aillion kilocalories (0,34 to 1.32 0=
deperdirs or the type of energy veing measured.
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Figure 7 (cont'd)

ENERGY CONSUMPTION IN AGRICULTURE (1980)

Notes:
1. Provisional estirates; data promised but not yet received from MARA.
2. The total Moroccan tractor stock in 1979 was 22,420, of which 44% (9,864

tractors) were used on LSI perimeters.‘ (MARA, La Situation Actuelle du
Secteur Agricole, August 1980, (p. 164). New tractor sales in 1979 were 2,489

(ibid., p. 164) whieh, in combination with an estimated attrition of 1,500
(World Bank, Memorandum on Moroceo's Agricultural Sector, May 1980, p. 23),
gives an estimated 1980 inverntory of abou’ 23,409 tract rs, of whien 10,300
(44%) are assumed to nave been used on LSI lards.

Data svecific to the Haouz LSI perimeter (Charat, October 20, 1983) show and
averages erergy consunmption of 10 %tons of dissel fusl per tractor, but an
average of 12% of all tractors is non-operatioral. Adjusting the average per
tractor fuel consumption downward to account “or ror-operationl macnines zives

. Sa i > mTD PR N . 29
in averag2 ense 2ient of 3.3 TER/trzaitor (1D x J83).

vy
()
i

(47
(7]
O
O

BRI [N baengl by Eaats TIT T, = TR e 23 WD HEY:

SALVADATING VN2 L8ua. Tractor sioex oon L3I Lanis Ul 30D 7oZed 2P ozives an
> k= o+ 3 oy - v, - - - - M i [ e - - ~ = - M

23bimated Lotal anarzy consumziion of Juyo s LLD ST ligzel D2l

A similar approach was emplcyed to estimate total ererzgy consumption by

~

combines, substituting the following data: 2,100 zombines in 1973 (World
3ark, Memorardum, t. 23); sales cf 235 units ir 1978, 126 units in 1979 (MARA
Situation; =stinated depreciation of 200 urits v2ar (Werld 3ark, Aemorandum,
p. 23); 14% of comdines assumed used or LSI lards (lixe tractors); average
fuel corsumptiorn 14 tons diesel fuel per ccadine (Charat); average of 17% of

combines broken down (ibid.).

neous farm macnirnery fuel, but
in2s was raissd 5% %3 account for
aly oI ernergy ccnsumnticn in Yhe
ariment oI Inerzy, Joind
LaUes3 Jocperative Tnarzy
3. umder of mili coilecticns stations estimated at ztout 2C0 iz 1380, nceat
o them located in L3I perizneters, based on data in Worli 3arnx, Memorandunm,
pp. 92-70. Data on 33 stations irn Haouz LSI serimeter {Charat) indicates
average =2nergy consumption on 11,575 xwh, which yields a to%al anergy
corsumption ¢ 2.3 million kwh wnen appliad to all 200 stations. A+ 380 xeal
per xwh, total srergy consumptiion expressed in TIP is abcubt 133 77P,
4. SMST areas of 3tate intervention total acout 215,200 na, of whi:a 35,800
na use pump irrigation {lahrssh, Jetoher 27,13%3). Zrerzy rensumntion per
nectare orf 1 irrizated land hased on data <or Marrayrecn ra2gion {gernoumi,
33).



http:i.rri.za




[ 2%
(@)

[RRTGAPED AGKLCULTURK

BUERGY INPUTS PRR HRCTARR
CORN IH KAHSAL

lLem Quanlily/h:
Lnput
Labor 10.7%% hr
Machinery YY ke
GCasoline 29.11 L

H6.451
2H. 90 kWh
168505 ke
39.05 kg
1.2 ke
20.21 kg
59794 Clit

ll'jtl.()‘}ur5

Diesel
Blectricily
Hitrogren
Phosphora:
Potassiium
Deeds
lrcigatlion
Hatural pan

Hoerbicidens 2.1 kgt

4791.4% kg
(041 keo*

Dryine
Transportation
Total

Output

Total yield
Protein yield

U388 4q ke
60Y.10 kg

keal oulpub/keal input
keal outpul/labor hour

“Pucl, seed, ool machinery.

-
DO ree:

FOR IRRIGATED

kcal/ha

990, 000
294,215
984, 142
363,186
2,220, 560
117,150
17,984
505, 250
1,023,491
13,444,257

212,950

43,79
20,435,523

235,820,264
2,436,400
1.9
2,301,415

Handbook on FEnergy Utilizatlion in Agriculture,

David Piwments IT-ifl(C Press, Boca Paton, i"—lnridu, 1980.

FIGURE 8

NON-IRRIGATED AGK1CULTUR}E

BENERGY INPUTS PRI HECTARE FOR CORN
PRODUCTION IN KANSAS

[tem
Input
Labor ‘7.34
Machinory b5
Gasoline 26.96
Diesel 54.95
LP pgas 2.06
Llectricity 126.96
Nitrogen 110.46
Phosphorus 23.54
Potassiam 10.10
Lime 18.50
Seoeds 135.68
Insecticides 2.%2
Heebicides 1.41
Drying 1107.92
Transportation 136.82
Totlal
Output

Total yield 2992.63%
Protein yietd 2066.5%]1

kcal oulput/kcal input
keal oulput/labor hour

*Puel, seed, and machinery

Quantity/ha

hr
ke
L

t
L-l-
kWh
kg
ke
kg
kg
ke
kg

kg

kg
k ok

(&3

keal/ha

990, 000
212,539
629,199
15,872
363, 486
1,325,520
70,620
16,160
24,163
342,000
201,632

140,873

35,163
1,427,825

10,424,186
1,066,040

2.35
1,420,189



Large scale irrigation projects typically cover between 10-20,000 hectares and
involved consolidating fragmented landholdings into economic-sized units. The
rest of the pumping requirements were met oy diesel-powered pumps.

Irrigated ctracts outside the LSI perimeters are predomirately small and
fragmented. Nationwide, among small farms less than 10 hectares large (which
make up 2/3 of all Moroccan farms), the average irrigated parcel was 0.5
hectares at the time of the 1973-4 Recensenent Agricole. These tracts used an
estimated 52,000 to 86,0C0 TIP of diesel fual for irrigation pumping.
Irigation pumping on SHST areas of state irntervention consumed as estimated
18,400 TEP? or diesel fuel in 1980.

Due to the relativasly lower cost and 2orvenience of eleciricity, users
prefer 2lzctric pumps to diesels as wall az #ird and other renewable punping
technologies. However, zrid supplied electricity is availabls in Ffaw areas
outside the L3I gerimeters. Most 3MST uap users therefore use diesel pumps
(Mewillizas).

1t is not expestad %tc hava a major impact on tne naticnwiisz use of dies
pumps.  Som2 zitarnatives Yo diesel ump u3e will 22 iiscussed in oa later

sectiorn.

)

Livestock:

The third and miner category of direct erergy arpears tc ve associated
#ith the livestock/poultry with an estimated 188 TE? used in 1980,

1L Modern,
intensive livestock raising activities are overated primarily for the terefit
of high-inocme farmers and cooperatives in the large irrizutad areas.

5wl

Pertilizers:

ALl fertilizers exzep®t phosphorus are inported. (Three-juariers of the
world's xncwn phosphate ressrves ars sail %o te in dorcacc.  Phosphate
Jertilizers ars marufactured domestically'. The Stratezy Pajer nentions that
ritrogen fertilizer ard juality seed have teen 3hart of rsesds. Whiie being
urasls to Jind data For Mercooo e2ore2rning Tertilizer use by farm size arnd
yieid, it nas beern well iccumented *%hat iaproved Lecnnoicgy sulh as tnis i3
directiy related to yield increases. The AID vaper states %that only 7 xz of
ritregen ara used on average per necuare, 2ompar2d wita an apnarsnt ne2d of

oout 10 k3 per hectarse. TFertilizer is 2s5%imated ‘o o¢ the larzest srerzy
nto Morecean agriculturs. Refer *to Jigure 7 Jor specific irnformation
an tions
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IV. AID PROJECTS AND ENERGY NEEDS IN AGRICULTURE

Agricultural project papers, Country Development Strategy Statements
(CDSSs) and Agricultural Sector Strategy papers, etc. Wwere reviewed to
determire which erergy concerns were being addressed by AID agricultural
projects. Energy projects papers were reviewed for their agricultural
implications. This sectior summarizes the findirgs from this review.

Agricultural Projects:

1. CDSS - 4gricultural Sector Strategy Paver (FY1984)

The CDS3 does rot address the subject of direct fuel usage and
availability for the transport of agricultural inputs or for machinery use on
‘he farm. However, the paver does discuss such issues as improved seeds,
fertilizer, hertiziies, improved Jarm machirnery and tillaze metheds, forage
productiecn for livestock. The major energy use components ars described as
follows:

a. saticn
Jater Uze Eevel:,
CILp=al sz reiucing srozasticn of
aign valus 13 no menticrn of fusl
required cor inc iorn of irrigation
systems.

b. Small-3cale Mechanization - Says ‘that ircreased tractor use seems to
ve stagnating despite low prices for tractor dissel Tuel. ‘Mertions importance
of developing improved tillage equipment feor tvotn macnirery and animal

applications.

2. ZFertilizer - States that it is generally believed to be only 1/4 of
tae amcunt needed for crtimal orop production under currently <nown
technolcegy. ZFeccmmendations ars maz: Sor Futurs crogramming e 7erls in this
area %o increase fertilizer supply 2ni distritution.

dercanse 0083 (Y 33)

in the ‘tais recent CISS, the rainfed sa2otor empnasis Jormulated in late
1981 is re-2xaminad. The original assunmptions underlying the Raicfad 3Strategy
W#ere dased on thrse items: 1) otner doror partizipation irn the irrizated
verimeters 2) rainfad agricuiturs would coriridute to the larzer number of
oereficiaries and 3) tnat the J.3. 1aad greater Za2ptn of transferadle
experience in dryland cereal srodustion.

This 1221 s%rategy nas Yeen reaszsessed in the ligat of 1284 =zcornonmic
realitizs wnish inelude drcugnt eonditiocns going inte a fourth rveoar, lack of a

- 22 -
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substantial, proven technological package that can be effectively extended to
farmers in the rainfed sector, and the momentum of existing irrigstion
projects on ore hand and large cuts in deelopment and operating budgets of
the Ministry of Agriculture, have reduced GOM's options for a major
realloecation of resources.

Due tc the vagaries of weather, it seems that erergy-intensive irrigated
agriculture will corntinue to vlay ar important role in contributing to foed
end export production in Morecco.

2. Drylard Agriculture Apvlied Researsn, Project Paver ‘mendment #3, Project
No. 608-J135, A |, ;t, 1983,

This resea.:nh projeat. ascording tc the CD3S, is teing acscelarated and
expanded witn *ha addition cf a agricultural machinery svecialis* to sarry out
a small-Tarmer mechanization *omporent. This will include a range of
activities ‘that will H2 direased *tcwards lmproving cultivation, sranting and
fertilizer apolication prastices tarough the davelopmen* of better tiilage
equipment Tor animal tracticns and Sractors. The Prcjeat Papar iid not
mention intr2zsei enargy T2iulrements g2neratai oLy Lhis mecnanication 2Togran.

A rural sceiologist has

igrononiz, =concmie, and soo bi a
that this zerson also :can:t : 3 13 2 3ystes >
Farm 3urvay. I: @25 andar this project tnai the datailad work on
human/anlmal/maunlnerj omno ent of the farm “lasslfluatlon system vas done.
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There is no mention of any statistics or surveys being carried out to look
at energy use in agriculture specifically althcugh envisioned survey include
the areas of irrigation, agro-industrial use, livestock, etc. Nothing is
mentioned pertaining to fertilizer use, seeds, etc. Further information on
this project is discussed in the section on Project Design Consideraticns.

5. Range Mangemen®t Improvement Project, (#608-0145):

This project is essentially aimed at vegzetative regeneration and the
improvement of rangelard. Mo energy aspects are especially discussed.
However, fuel will be a requirement for farm operations ts seed range
grasses. Also weed control and fertilizers will ve needed to vroduce
wheatsrass s2ed on a 130 hsctars s2ed “arm.

The GOM will pay for the Range Program Jperating Budget irncludirg
shelters, ponds, etc. Yothing i3 mentiored or the payment Zor fuel and
Tertilizers but it is presunaniy in2luded under %the 30M's wcsts.  Intensive
rangeland maragement will require additiocral energy sourcas for seeds,
fertilizers, fara or2rations, 2t2. The lastk of eccmmeraial 2rerzy fcr thnese
PUrpeses 2ouii D2 3 tarrier b5 good ransaland mangamen ani is net idsoussed.

LI TUT P
PR Jobol> 32 ohanLs
3nLo0n vas rail tcox2l at
n% the use of range plants as Juel is
vand degradation, i.e., it may de that
atisfactory for feed. It might he
us cicmass 2xvert a3se3s She situation.

0. Douxxala - Zemanmra Irrization ’rojact:

This project

i uded the construction of 4 pumping statiorns with
8sary nower connectio
2

nece ions *o provide sprinkler irrigation for niza value
2TODS3 3N 23 3usar oeebts Vory littis mansd mad 13
r2:31iramar 1zaki

srijec

322%10

inelas

3

I
LA
o
it
I
v
1

Possiodle agrioulbtural apolizations of 2nerzy ‘tecnnoleg
this repert ror researcn and piled orojents ineiude the us
aGydro, wind, aszi shotoveltaiss. These san e used S5r irr
water for livestcok, providing refrizeraticn Sir centraiin
fish preservaticn. There ar2 nmany other notentisl 593 of
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PRODUCTION
AGRICULTURE

Farm Machinery

Animals

Fuel-Diesel

FIGURE 9

ENERGY AHD AGRICULTURE ISSUES IN OF HOROCCO AID PROJECTS

ISSUBES - ENBKGY/AGRICULTURE

Development of improved equipment for botlh
animal Llraction and tractors Lo increase soil
moisture relention, and improve efficiency of
fertilizer and seed use.

How mueh energy will be required? Costi? Sources?
elc.

Better nourishmenl of livestoock for animal
traction.

Existence of tuel supply shortlages affecting
farmers®

What alternatives (if any) exist to the usayee ot
fossil fuels in Lraclors?

HOW ADDRESSED (OR NOT)

Dryland Agriculture Applied Research
Research Project: Small Farm Mech-
anization Component

Not addressed.

Range Management Improvement Project:
Lo increase food production

Notl addressed.

Use of bio-gas in tractors discussed
under a sludy commissioned by CDER

Fertilizer

Methods Lo inecrease tertilizer use and efficiency

Insure Lhat all tarmers have continuous access Lo
fertilizers. [l is estimated that only 1/4 ot

Lhe amount nceded for optimal crop produclion under
current technology is being used.

Very liltle is known on fertilizer use and yields.
Need for dala colleclion.

Organic ftertlilizer production from biogas slurry

Dryland Agriculture Applied Research
Project.

No current project. However, this
need was mentioned in the CDSS -
Agricullure Strategy Paper. Some
project design work in this area was
sncludea in the Planning, Economics,
and Statistics PID bul was not
includedin the final project.
Mission scems to be thinking in the
direclion of developing a project in
Lhis area

No curreni work being done in this
area.

Renewable Energy Development II
Project
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Pesticides

Seed Propagation

Water
Irrigation

Nilrogen Fixation
Feasibiltity of alternatives in production of H
and N/P producls including local gas, olher

feedslock or imporled NH3 (amnonia)

Study of markel development and constrainls tarmers
are facing in using fertilizer.

Possibilily thal better access Lo pesticide could
be addressed in conjunction wilh a fertilizer

supply and distribution program

Seed production tor reseeding of range gruss

Necd for research on increzsed water use ef'f'iciency

Need for informalion on energy requirements ot
irrigation systems. costs? sources? eloc.

No curreni projects

No current projects. Mentioned an
some euarly project design work in
Lthis area.

No current projects. Mentioned in
the CDSS -~ Agriculture Sector
Strategy Paper

Range Management Improvement Project
(a 100 hectare seed farm is included)

Discussed in CDSS - Agricultural
Seclor Slrategy Paper

Nol addressed. No discussion of
fuel or energy source used in an
evaluation of an AID irrigation
projecl, i.e., An Assessment of the
Lower Mouleouya Irrigation Project

nor in a sprinkler irrigation system
in use wilh 4 eleclrically powered
pumps, i.e., Doukkala-Zemamra
Sprinkler Irrigation Project
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Very little is known about Lhe quantitly of cnerg
used in irrigation systems in Morocco

Irrigation
Livestock Investligation ot alternatives Lo diesel pumping
in off-grid areas. Preliminary studies being
done comparing wind and PV--cosis and benefits.
(See Figure 11 tor further information.)

A study with some information on
energy usage in irrigation has been
done under the Renewable Energy
Project for the Center of ? (Ci«DER)

Data perlaining to irrigation
systems and their energy usage could
be collected uder the Planning,
Economics, and Statistics Project.

Renewable Energy Project in CDER
papers by Andrew McWilliams and

Allan Wyatt.
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