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clover, beans, barley and vegetables are grown
Sugarcane, oranges, and grapes are the major per
enmal crops

The Nile Delta (north of Carro) and Nile
RIver Valley (south of Carro) are among the
world's oldestagncultural areas havmg been under
continuous cultivanon for at least 5,000 years
Except for a few oases and some arable land m the
SmaI, most of Egypt's seven mUllon culnvated
feddans are confined to thIS nver area HIston
cally, agnculture, provldmg the bulk of employ
ment and output CruCIal to foreIgn exchange earn
mgs, has been the dommant sector m the Egypnan
economy Two mIllenma ago, Egypt was the
MedIterranean breadbasket, producmg much of
the wheat needed to feed the cltles of the Roman
Emprre

In the late 1950s and early 1960s, growth of
the Egyptian economy was based more upon ex
panslOn of the mdustnal sector Agnculture's
share of the GDP fell from 34 percent m 1955 to 21

percent m 1987/88, whIle GROSS DOMESTIC PRODUCT
ItS share of employment
fell from 56 percent to 30
percent over the same
penod Nevertheless ag
nculture remains the most
Important sector of the
economy

Egypt's agncul
tural production grewatover
three percent annually dunng
the 1960s and early 1970s as a result
of Improved yIelds and controlled water supplIes
made pOSSIble by the newly bUIlt Aswan HIgh
Dam Fromthe ITI1d-1970s to ffild-1980s, however,
the pace of growth m productIOn declIned to less
than two percent Several factors contnbuted to
thIS slowdown first, a system ofcontrols over pro
ductIon and markenng of cotton, nce, and other
major crops had an adverse Impact on mcentIves
for farm producnon, second, agncultural labor
costs rose as alternanve employment opportumnes
m urban areas and abroad rose dramatIcally, thIrd,

-------------------
USAlD, Agncultural Resources Dlrectorate

SETTING

T hIs paper IS an overvIew of the agncul
tural sector m Egypt It defines the major
constramts to agncultural productlOn

and outhnes USAID's aCtiVItieS whIch are de
sIgned to assIst the GovernmentofEgypt (GDE) m
Improvmg ItS overall agncultural output The
pnmary objective IS to ultlmately reduce the eXIst
mg gap between supplyand demand m the agncul
ture sector through pohey, mstItunonal, and tech
nologIcal changes

Attached are Annexes A through D An
nexes A through C define m more detail the ele
ments of each of the three ongomg USAID proJ
ects Annex D outhnes the avaIlablllty and hmlta
tlOns of water resources to Egypt

The Agncultural Resources DIrectorate,
USAID/Carro, may be contacted for more detaIls
on the VarIOUS programs and projects descnbed
herem

H avmg a year-round favorable chmate
WIth three croppmg seasons, fertIle
SOlis, and a dependable-although fi

mte-high-quality supply of fresh water for Imga
tIon, Egypt has one of the nchest endowments of

agncultural resources In the
world These fertIle areas,

most ofwhIch produce two
crops a year, can be com
pared to one large con
trolled enVlfonment or

(J greenhouse where tem
peratures seldom, If ever,

fall to the freezmg or frost
level, there IS almost contmuous

sunhght, photopenods are suffiCIently VarIable so
that VIrtually all hIgh value and staple crop vane
ties can be grown, and where practIcally 100 per
cent of the crop land IS Imgated Dunng the
summer the mam crops are cotton, nce, maize,
tomatoes, and sorghum Dunng the wmter wheat,

I
I
I
I
I
I
I,-
I
I
I
I
Ie
I
I
I
I
I
I



Agneultural Briefing Paper Pagel

CONSTRAINTS

T
here are four broad categones of con
straInts Impeding agncultural develop
ment m Egypt These mclude maIwropn

at~es, ov,erlappmg mstllUttonaLiOd org~
Izauonal responsibIlIues, resource hmItauons
(water~d non-water), and l~ck ~i~~e~ t~ch
n..QlD.gy

PolICIes A conglomeratIon of polICIes and con
trols over the agncultural sector has sent econOmI
cally mefficient productIOn SIgnals to farmers
These controls have mIsdrrected and senouslycon- -.
stramed the growth of EgyptIan agnculture The
result IS too much lan_d bel!!K.PYJ mto low yalue \
£rQl?s_ ~JL!lQt enough land bemg used for y!e n
p~u_ctIon of crops whIch would produc€!, hlgb~r
r~!llI!1~ for th~natlon ThIS land allocatIOn makes
finanCIal sense to the farmer, but does not contnb-
ute to Egypt's econOmIC growth Forcotton, where
production and marketing IS controlled by the state,
farmers receIve less than a thrrd ofthe export-value
of therr crop For poultry and red meat, restrIctIons
over Imports and pnvate marketmg mflate pnces
for SImIlar, locally produced Items Therefore,
scarce and costly land IS bemg allocated to the

foreIgn exchange to finance these Imports, eIther
fr~.:xport of hIgher value a~c~al crqp~r }
from theexport of mdustnal goods

Egypt's agnculture sector IS umque m that
over 95 percent of ItS productIon IS denved from
lITIgated agnculturalland and ItS lITIgatIon waters
ongmateoutside ItS borders The prolonged 1976
87 drought m AfrIcacaused low water levels m the
HIgh Aswan Dam, the resultant lack of water m
1988 effected cutbacks of areas allocated for nce
farmIng Major problems were averted by heavy

rams m the NIle watershed dunng June-August

1988, but the expenence of the drought has left the
GOE more aware of the neceSSIty to conserve
water AdditIOnal detaIls on the water resource
trends and the current SItuatIon may be found m
Annex D
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pnme agnculturalland was lost to urbanIzatIOn at
the average rate of 50,000 acres per year; and
fourth, year-round lITIgatIon led to a nSIng water
table, drainage problems, and declImng yIelds

7 Farms have become steadIly
smaller-an average of less than

6 \ 2 5 acres each as compared to
over SIX acres In 1939

~ !l
~ makmg It Increasmgly
~ 4 AVERAGE FARM SIZE Important for farm-

'" ~ers to~!t to .er0-
3 ductIon of

~-~

hIgh-value
1 +--,.--....--,-..........--r---r----r-..--r+- .----

193' 1'!l4I 1961 1981 198 ..£!:.2J2 S or to
YEA R seek off-farm

employment Fortunately, farmers have been able
to ShIft to vegetables,...fr.w1s., or ..~3IL-flo.\'Lers to

- - fmcrease mcome from therr small plots m order to
meet emergmg export markets and demands from
a more prosperous populatIOn ofurban consumers
Unfortunately though, farmers have also had
strong personal financial mcentive to expand the
acreage devoted to fodder crops (berseem clover,

AREA PLANTED IN 1970 AND 1988 corn, and
beans!
w h eat
grown as--feed) See
the sectIon
on PolI
CIes, be-

~ j J ~ low

WIth a rapIdly nsmg popula
tion (over 2 8percent per year, more than doublmg
from 26 mIlhon m 1960 to 54 mIllIon m 1989), a

~-- ,,~

dramatIc mcrease m percapItaconsumptIon, a very
lImIted agnculturalland area, and the shift toward
~mal feed and hortIc£!L.u~tCJPPs,Egypt has had
to Import a greater share of ItS baSIC grain needs
Agncultural Imports have now reached approXI
mately $4 bIllIon per year, $800 mIlhon ofWhICh IS
from the Umted States Egypt IS currently Import
mg over two-thrrds of ItS wheat and vegetable 011
and about one-thrrd of Its corn Such an evolutIOn
of trade IS mented but requrres that Egypt earn
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Technology lhghly productIve agnculture de
pends on rehable flow of advanced technology
Because of the re1atlvely hIgh levels of productIV
Ity already achIeved In Egypt, the technologIcal
constraInts on Egypnan agnculture are greater and
more SOphIStICated than those operatmg on other
countnes m the regIOn WhIle much Improved
technology IS already aVaIlable, It IS also lIkely that
other technologIes developed elsewhere and not
yet evaluated m Egypt could be adapted to Egyp
tIan conmtIons

Llffilted attentIon to the marketmg system
as the producnon shIfted to morepenshable crops
such as vegetables, fruIts, and lIvestock products
has resulted In a r.narketIng..!!!.f!!slf.Ucture that has
not had a commensurate mvestment and develop
ment As a result, the qualIty and quantIty of I
produce aVaIlable for consumptIon and export are I

I

senollsly constraIned

plantIng, etc IneffectIve on-farm draInage often
occurs from the lack of draIns or from mfenor
maIntenance of fIeld draIns and/or mam draIns

Labor shortages at the farm level occur
seasonally but are m some measure artlficially
mduced by the meffectual pnces paId for certaIn
crops-especially cotton whIch, m Egypt, IS hIghly
labor-intensIVe

U SAID has made a long-term COmmIt
ment to aSSIst the aOE m developmg and
Improvmg ItS agncultural sector Smce

Its return to Egypt m the mId-1970s, USAID's au
thonzed funmng for the agnculture sector has been
more than $990 mIllIOn Agncultural and cred1t

-=:::::::=:=a
programs are WIth the MImstry of Agnculture and
Land ReclamatIOn (MALR) and lmgatIon WIth the
MImstry of PublIc Works and Water Resources
(PWWR)

The fIrst agncultural USAID portfolIo,
developed m the late 1970s, contaIned 14 projects
WIth a total USAID contnbutIon of $230 mIllIon

Com

Cotton

Fertilizer

USA/D, Agncultural Resources Dzrectorate

Wheat

,- 1989 1olo!!!!!!~O~2~~O~4!!!!!!~O~6~~O~8:::;::::;:::;1i:.
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• 1985 Ratto of local to world pnces

productIon of l0l!.~~_~~9n berseem (cl<?~er) to
provIde f04d_er fur the protected meat mdustry and
hIghly subSId1zed fertIlIzer IS bemg applIed In
exce~sIVe quantItIes

I nStItutIOnal ReflectIve of the prevalence of state
mterventIon that once charactenzedEgyptIan agn
culture IS the number of mImstnes WIth key over
lappmg responsibilInes Over-regulatIon, mstItu
tIonal temtonal dIsputes, and confhctmg polICIes
have resulted m abnormally slow development In
addItIon, planmng and managenal lImltanons of
these mImstnes do not permIt the development of
needed informatIon and mcentIVe structures Full
consideranon IS not given to the farmers' needs
dunng the planmng and desIgmng of the agncul
tural program and lmgatIon system Moreover,
many regulanons restnct pnvate sector compen
non and lower overall effiCIency

Resources FertIle arable land and lmgatIon
water are key constramts to Increased agncultural
productIon tn Egypt The fertIle land base (old
lands) IS bemg reduced and degraded by w~r
l<?ggmg, salmgy, and urjJanizanon Droughts, such
as that expenenced over the past decade, have em
phaSIzed the hmIted water supplIes aVaIlable to
Egypt Conveyance water losses m on-farm chan
nels are often hIgh because of Improper deSIgn and
madequate mamtenance Poor land-Ievehng
causes uneven water mstnbutIOn and water applI
catIons that greatly exceed crop needs, espeCIally
on desert solls These madequacles result m re
duced yIelds and Impede efforts to mtensify crop
pmg VIa more tImely seedbed preparatIOn, trans-

Cottonseed Cake
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TOTAL COMMTlTED $ 58.8 Muu..

The OffIce ofAgnculture WIthIn the USAID Agn
cultural Resources Drrectorate IS momtonng the
$3JlQ rmlho.n.NjltIQnal Agn~!!l~ Resea.r.ch.Pr.oJ
ect (NARP) The deSIgn of thIS project emphaSIzes
mcreasmg crop and hvestock yIelds by the creanon
and transfer of appropnate technolOgies, and by
facilItanng a pollcy enVlfOnment WhICh encour
ages therr generatIon/use and removes constraInts
to agncultural productIon and markenng

The project's strategy calls for enhanCing
the effectIveness and extent of a broad range of
publIc and pnvate instItutIons Involved In Egypt's
agncultural development The NARP has been
supporting agncultural research SInce 1985 and
was amended In 1988 toe~p.!QPJn~ope tQJllcl\.lde
fI~Jl§j!.r_c6~rn The proJect's ftve compo
nents focus on (1) agncultural research, (2) agn
cultural polIcy analySIS, (3) seed technology, (4)
technology transfer, and (5) project management!
new ImtIatIves Annex AprOVIdes amore compre
henSIve descnpnon of the NARP program To
date, $190 ID11bo.n..has...he.e.n....QQ!~~ted~ the

$.3.OO-mtLhon ~J14 ap- TOTAL OBUGATED $ 100 0 Ml1boll
prQ.:lllmately $267 mll-
hon has been expended
maInly on research.ac-

tIvitIes The Con
sortIum for Interna

tIonal Development
(CID), the NARP's pn

mary technIcal assIstance contractor WIll have aJ2.
person reSIdent team (eIght In place as of January---- - - ...,.-------------------

16 12~

These projects were pnmanly targeted at the pro
motion ofprodUCtiVIty gaIns, and Included empha
SIS In such areas as poultry, cereal graIns, farm and
agncultural machInery, hortIculture, aquaculture,
water management, small'furn1er credIt programs,
anddatacollectIon and analySIS programs Several
hundred Egyptians receIved graduate degrees
under these projects and lIterally thousands re
ceIved non-academIC and In-country traIning
Seven major research and expenmental centers
were buIlt and a host of EgyptIan government fa
CIlItIes were renovated More than $20 rntllIon of
agncultural eqUIpment was procured and more
than a dozen laboratones were eqUIpped The
research carned out under these "ftrst generatIon
proJects," whIch were phased out by 1987, have
benefitted roughly 14 rntllIon farmers who are

'--
now producmg hIgh-YIeldmg crops

Based on the relatIonshIps developed and
the lessons learned from the fIrst generatIOn proJ
ects, the current portfolIo of three major projects
has been developed WIth a total USAID contnbu
non of$763 rntillon The maJorobJecnve underly
mg these three projects IS the u:qproyement of£,he
AGRICULTURE PORTFOLIO pohcyenvlfOn-

~

m~nt and the
d~veI9.E.-~nt

of the baSIC
...... -~"'1w;~==-\<I'''')

sustamable ag-
rlc!1liurnf_~ys-
<1e_m whIch

would en
NARP$~ MIL able farmers

39 32~ to generate
the hIghest pos-

SIble return from therr
small farms Three offices WIthIn the Agncultural
Resources Drrectorate mOnItor these projects In
addltlon, there are 20 contracts (several over $20
rntlllon) In place WIth 70 reSIdent staff prOVIdIng
the GOE technIcal aSSIstance and commodIty pro
curement aSSIstance In ImplementIng the projects
The three projects (NatIonal Agncultural Re
search, Agncultural ProdUCtIon and CredIt, and Ir
nganon ManagementSystems) are summanzedon
the follOWing pages

USAlD, Agrzcultural Resources D,rectorate Cazro, Egypt February 1990
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constraints and WIll develop an Implementauon
plan
~ommodItycontracts are nearly complete to pro
cure $7 mIlhon In laboratory eqUlpment, farm
machmery, and lIbrary rnatenals
-A mullet fish breedIng and productIon effort IS
underway
-25,000 person days of m-country traImng have

been completed

The Office of Agnculture and EconOmICs
IS momtonng the $123 mIllIon Agncultural Pro
ductIon and CredIt (APC) Project ThIS IS a umque-complementary approach to the NARP actIVItIeS
concentratIng on support for agncultural polIcy
reforms and strengthemng farmer credIt systems
The project's two elements grew out of the lessons
learned underthe USAID-supported Small Farmer
ProductIon PrOject (SFPP) The fIrst element IS a
capItal transfer component m whIch cash transfers
are made to prOVIde capItal for the Pnnclpal Bank
for Development and Agncultural CredIt
(PBDAC) These credIt transfers are phased and
releases are tIed to successful ImplementatIon of
preVIously negotIated relaxatIOns of state mterven
tIon In the agnculture sector Through 1989, three
releases totalmg $100 rrnillon have been made
followmg GOE ImplementatIon of agreed polIcy
changes As a result of these negonatIOns, Egyp
nan farmers now receIve world market level pnces
for several key crops, most crop delIvery quotas
have been relaxed or elIrmnated, and wasteful
subSIdIes for Imported ammal feed have been
phased out ThIS actIVIty IS conSIdered very suc
cessful by both the GOE and USAID and IS ex
pected to be extended to other pohcy areas In the
agnculture sector

/
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I
I 1990) provuhng guIdance and adVIce for unprov

mg management systems and research practIces
In addmon, there are contracts WIth San

I DIego State Umverslty Foundation (trammg place
ment), International RIce Research Institute (nce
research), CIMMYT/ICARDA (maIze and wheatI research), SOCIal SCIence Consultants (techmcal
aSSIstance), USDA (techmcal aSSIstance and traIn
mg), and Oceamc Institute (mullet fish research!I production) to proVIde the necessary support to
Implement the project AddItional contracts are
planned to proVlde_techn!caI as~sl~£~«to~cy

11ff!.f\f..a~m~~g~ine~_t/n~~.EE!J._a'!!'yes, construction
"7 plannulg, deSIgn, and supervlsIon servIces, and

commodIty procurement servIces The NARP IS
scheduled to be completed m 1994 AccomplIsh
ments currently mclude

~

t.-- -The first phase of $9 mIllIOn of research
A grants to Egyptian umverSltIes has been

started WIth 101 proposals approved
C v--325 research proposals from the ARC mstI-

tutes have been approved and funded at LE
C 4,777,000

O
J.-r -One Improved threshmg machme-whlch

WIll thresh both wheat and nce-has been
M developed and released to the pnvate sector

for productIon, and three other machmes are
p bemg tested

v -Over 1,900 researchers and extenSIOn
L agents have been traIned m Egypt m on

farm research methodology
I v -ArchItectural deSIgn work for $8 mIllIOn m

renovations to research and lIbrary facIlItIes
S hascommenced,elevencontracts have been

let, and work IS underway
H v:A new nee vanety WhICh IS "blast" dIsease
M reSIstant, hIgh yteldmg, and has desIrable

cookmg and eatmg quahtIes has been re
E Jeased

-133 partlCIpants have receIved short-term
N trammg and/or started therr acadermc de-

gree traImng
T -A study of the seed sector IS underway to

S
Identify the constraInts preventmg pnvate
sector partICIpatIon In the seed Industry
The study w111 recommend remedIes to the

I,-
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The Office ofImgatIon andLand Develop
ment IS momtonng the IrngatIon Management
Systems (IMS) PrOject The IMS IS a complex

umbrellaprOject authonzed for $340 rmllIon and IS
scheduled for completIon In September 1995
ObJecnves are to mcrease agnculture producnon
and to unbze water resources more effiCIently The
project, compnsed of ten components adrmm
stered by eIght Pubhc Works and WaterResources
(PWWR) project directors, has acnVltIes 10 all 19
rrnganon directorates and focuses on the sgs. mIl
IlQ!1,.M.d@.s...Q.Umgate<LoldJand~J.!l.li~t. The
vanous components are desIgned to Improve the
1OstItutIonalcapabIlItIes ofPWWR, address SOCIal
ISSUes aSSOCIated With rrngated agnculture, and
upgrade the rrngatIon mfrastructure Major con
sultancycontracts have beenconcluded WithHarza
Engmeenng Company (two contracts), Consor
tIUm for InternatIOnal Development, Sheladla
ASSOCIates, Momson-Knudsen (two contracts),
Geomx CorporatIon, and the U S Bureau of Rec
lamatIOn, all of wmch support the ImplementatIon
of the IMS PrOject (refer to Annex C for more
detalls regardmg the IMS PrOject and ItS compo
nents) Out of the $250 nulhon obhgated thus far,
$174 mIlhon has been COmmltted and $117 ex
pended.

The second element of the project, WhICh
has expended $8 5 mIllIOn outofa planned amount 't/J,Wa£J ~~,,_
of $23 mIllIon, IS an 1OstltutIonal strengthemng
component desIgned to aSSIst the PBDAC 10 en
hanc10g ItS abIlIty to proVIde credit for Egypt's
farmers and agro-busmesses An 10ItIal five year
contract has been SIgned WIth Chemomcs Interna
tional to proVIde a team of eleven bank10g experts
to work WIth PBDAC 10 restructunng ItS lend10g
and management processes ThIS techmcal aSSIS
tance, along WIth procedural Improvements, WIll

enhance the finanCIal VIabIlIty andeffecnvenessof
PBDAC m supplymg the credit needs of the rural
sector

The APC Project was approved on Novem
ber 20, 1986, and IS scheduled to be completed on
September 30, 1993 Due to the excellent progress
to date ($123 nnllIon oblIgated, $109 mIllIon ex
pended), an amendment IS10 process to expand and
extend the APe Project to 1995 Annex B provIdes
a full descnptIOn of the APC Project

AccomplIshments to date under the APe
Project and ItS predecessor 10clude

-$18 4 ml1lIon contract With Chemomcs
A InternatIonal SIgned and the reSIdent team
emplace
c -Major polIcy changes have been made by

the GOE, freemg up many constramts to
o 10creased producnon (see Annex B for de

M tails)
-Small farmer loan concepts and proce

P dures developed under SFPP have been ex
L tended to a total of12governorates and 334

of the 350 targeted vIllages under the pro)
I ect Over 1,060,000 small farmers have
S receIved unsubsI<hzed loans of LE 10,000

or less
H -Over 9,000 lJuhVlduals were tratned 10
M vanous courses (loan management, ac

countIng, computer operanons. etc)
E -A draft APC Project Credtt Manual and a
N proposed General Ledger System and

Computenzed AccountIng System have
T been prepared and are bemg mstItutIonal

SIzed

-------------------USA/D, Agncultural Resources DIrectorate CaIro, Egypt February 1990



Agricultural Briermg Paper

-------------------USAlD, Agrzcultural Resources DIrectorate

1

Page 7

February 1990CaIro, Egypt

OTHER A_I.D. AGRICUL
TURAL PRO,TECTS

Farmer-to-Farmer Program:
ThIS A I D /Washmgton actIVIty has

brought Amencan volunteer farmers to Egypt to
work dIrectly With and share therr expertIse With
more than 1,500 EgyptIan farmers m areas ofdatry
herd health management, datry and lIvestock pro
ductIOn, fruIts, vegetables, honey productIon and
plant pathology USAIDlEgypt IS currently fund
mg a SIX-month extenSIon of thIS program and has
approved, m pnnclple, funding an expanded three
year effort. The goal of thIS program IS to mcrease
food produetton andfarmermcome and to Improve
the overall effiCIency ofEgypnan farmers through
the introductIOn of new technolOgies and better
farm management pracnces VIa aSSIstance at the
grassroots level The techmcal approach to the
second phase WIll be to accomphsh three tasks
·OptlmIze the use and Impact of the U S volun
teers' tIme In Egypt by focusmg farm VISItS on 600
medIum-to-large core group farms and reaching

Commodity Import Program:
The USAID Commodtty Import Program

IS mvestIng $200 rmllIon ill Egypt's publIc and
pnvate sector annually RecIpIents of the pnvate
sector apply for loans for Issuance of letters of
credit whIch are used toward the purchase of U S
commodttIes

Since 1975, $284 mIllIonhas been mvested
In publIc sector agnculture for such Items as well
digging machmery, pumps, canal hmng machines,
feed grams, and rrngatIon eqUIpment PrIvate
sector agnculture has also receIved $43 mIllIOn
worth ofcommodtnes smce the program began and
Its share IS nsmg rapIdly

I n additIon to the three major projects de
scnbed above, USAID has several aCtIVItIes
outsIde the Agncultural Resources Drrector

ate that have a poSItIVe effect on the EgyptIan ag-
ncultural sector

-Consultancy and procurement contracts In

the amount of $165 nnlhon have been put In

place and are operatIonal The consultants
currently have over50reSIdent staffmplace
-Under the Structural Replacement compo
nent, 11,000 tmgatton concrete structures
have beenreplaced, provIdmgbenefits to 1 4
mIllIOn farmers DUflng the past three years,
structures have been replaced at the rate of
five to SIX per day or over 2,000 a year
-More than 5,000 PWWR employees have
been tramed In 25 major dIsciphnes
-Eleven ImtIal studIes for rehabIlItatIng
approxlIllately 400,000 acres of rrngatIon
systems have been conducted under the
RegIOnal ImgatIon Improvement compo
nent.
-A model ImgatIon AdVISOry ServIce has
been created m MInya where 100 percent of
the farmers m the area have been contacted
by the outreach team and have been con
sulted on rrngatIon delIvery problems The
IrngatIon AdVISOry Service IS currently
bemg rephcated m the five other RIIP dIrec
torates
-The Project PreparatIon Department has
developed and analyzed a number ofstudies
for potenttal fundmg by other donors

To date, the project has accomphshed the follow
Ing
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the EgyptIan small fanner through vIllage meet
mgs, fann demonstratIons, and evemng vIdeo
presentatIons organIzed by Fanner-to-Farmer lo
cal project staff ana Amencan Research Center
extensIon agents,
•More clearly quantIfy the sOCIo-econonnc Impact
of the program by trackmg progress on mdIvidual
farms VIa the Farmer-to-Farmer management m
formatIOn system,
•instItutIOnalIze the program by mobIlIz1Og Egyp
tIan farmers, research personnel, and extensIOn
agents as actIve parnclpants 10 the Farmer-to
Farmer technology transfer program

The total cost of thIS proposed three-year
effort IS $6 nnlhon and LE 4 7 rmllIon

Tri-National Program:
A trl-natIonal US, Israelt, EgyptIan pro

gram funded by A I D IW provIdes a vanety of
techmcal and research projects m both Egypt and
Israel The program began 10 1979 and currently
supports and lands research, aquaculture develop
ment, establtshment ofhortIcultural and vegetable
nursenes, technology exchange and cooperatIon,
epldermology and control of vector-borne dIs
eases, and scholarshIps A total of $39 8 rmllton
has thus far been allocated to the program Tech
mcal aSSIstance andcoordmatlon IS be10g proVIded
by the U S Department of Agnculture, San Otego
State Umverslty Foundatlon, New Jersey Manne
SCIences Consorttum, Natlonal Academy of ScI
ences-Instltute of MedIClne, and U S Department
of Health and Human Servlces-Natlonal Instltute
of Health

OTHER

agnculture sector, and the 10dIvidual donor proJ
ects are coordInated WIth the larger USAID aCtIVI
tIes As part of our overall effort to assure coordI
natlons USAID has proposed the development of
two pIlot areas (one 10 rmddle Egypt and one 10 the
Delta) where the efforts of several projects and
donors can be demonstrated PWWR and MOA
are 10 the process of approv1Og the proposed pIlot
areas

The World Bank IS heaVIly mvolved In

Egypt's agncultural sector Its actlvltles 10clude a
$246 rmllIon large field drainage project covenng
most of the Imgated area (4 4 rmllton acres) of the
country and a small 10tegrated agncultural devel
opment project 10 the Mmya governorate Cur
rently the World Bank IS deslgmng a reclamatlon
project covenng over 150,000 acres and has com
pleted negonattons for a $40 rmlhon ferullzer stor
age project

The Umted Nations Development Pro
gram (UNDP) and the World Bank have aSSIsted
the PWWR 10 develop1Og a Water Master Plan
Project UNDP also supported strengthemng the
cotton arbltrauon and tesnng capabIlIty of the
government as well as agncultural development
and settlements In West Nubarya, aSSIsted WIth
coastal protecnon aCtlVItles, proVIded techmcal
aSSIstance to plan the rehabilitatlon and Improve
mentofwaterdeltvery systems mold lands, carned
out remote sensmg, supplIed techmcal aSSIstance
for ma10tenance and management of rrngauon
pump10g stattons, and supported the Water Re
search Center

In addItlon, other donors are prOVIdIng
over$250rmllton10 thewatermanagementand ag
ncultural projects The Food and Agriculture
OrgamZ3tlOn (FAO) has the Fayoum project 10
cludmg fann mechanlzanon and anImal dIseases
research, Canada IS supportmg the Integrated SoIl
and Water Improvement Project 10 Daqahltya
aimed at remedy10g SalInIty and water 10gg1Og
problems, The Netherlands has three projects 10
the Fayoum (70,000 acre horncultural develop
ment project, water management and drainage
proJect, and an aquatlc weed control project), the
Afncan Development Bank IS help10g WIth con-

-------------------USAlD, Agncultural Resources Dtrectorate Catro, Egypt February 1990



-------------------

Agricultural Briefmg Papet

q

Page 9

February 1990Calro, Egypt

over the next few years and allowmg the pnvate
sector to expand rapIdly

USAID IS also considenng ways to aSSIst
the ODE In Its development of the new lands
There are approxImately 1 3 mtllIOn feddans of
new lands that have been developed usmg NIle
RIver waters Some addIoonal new lands will be
developed over the next 20 years UtllIzmg water
made avaIlable from Improved overall tmgatIon
and water use effiCIencIes Past studIes have mdI
cated that most new lands development prOjects
have been margmal, however, a recent assessment
by the World Bank suggests that land reclamatlon
can be feasIble USAID IS planmng a study to
determme how to Improve the new lands already
developed. define the pohcles that are ImpedIng
development. and help defme a pOSSIble strategy
for future mvolvement m new lands ThIS study
WIll also IdentIfy specIfic areas for pOSSIble A I D
mvolvement USAID could play an Important role
m development of groundwater resources m the
New Valley and SlOat

USAID has been approached unoffiCIally
concernmg addItional actlviOeS m coordInaoon
with the World Bank. Current dISCUSSIOns mclude
fundIng of techmcal assistance and trammg for a
second project to renovate part of the approXI
mately 1,000pump plants that fonn an mtegral part
of the delIvery and dramage systems

Several actlvltles of the current IMS proJ
ect could be expanded Into a sector support actIv
Ity or result In follow-on projects In a recent
analysIs of the Structural Replacement project, a
need has been IdentIfied to Include replacement of
IntermedIate SIze structures In addmon to the small
structures replaced by the current program The
Momtonng Forecast and SImulation actIVity
WhIch IS bemg unplemented through a FAD grant

USA/D, Agrlcultural Resources Dlrectorate

FUTURE USAID
ACTIVITIES

strucoon of the Esna barrage. the Ford Founda
tIon IS asslsnng WIth a ground water unhzanon
proJect. and the European Investment Bank IS
helpmg the government to develop spnnkler and
dnp lITlgatlon of 30.000 hectares m the Nubarya
area

The Japanese are fundIng two rrngatlon
and land reclamaoon projects The Katara project
IS rec1alImng 15.000 feddans by usmg spnnkler
and dnp rrngaoon methods In the Adleya land
reclamaoon project. 6.000feddans ofdesertwIll be
reclaimed In addItIon. otherareas such as agncul
tural machmery and sugarcane productIon are
bemg financed by the Japanese

Holland has supported an mtegrated rural
development project (credIt. extensIon, on-farm
water management, hortIculture and mechanIza
tIon)m Fayoumgovernorate, the Fmmsh Govern
ment IS fundIng a nnlk collectIon and coohng
project WIth the Misr Food and Mtlk: Company and
a tree seedlmg and an apphed agncultural research
proJect, and West Germany (Om has supplIed
long-teon support to Egypt's agncultural sector m
the areas of rodent control, agncultural research,
mechanizatlon and SOCIal development m rural
areas

The Umted Kmgdom IS provIdmg tram
mg. lITIgatIon development. dIsease control, and
techmcal aSSIstance The European Economic
Commumty (EEC) prOVides both loans and grants
for agncultural credIt. agncultural warehouses.
fodder based by-products, and water resources de
velopment ill the SlOat

I n addItIon to ImplementIng the current port
foho aCtIVItIes. USAID IS finalizmg a major
amendment to the APe project WhIch WIll

encourage the ODE to make further polIcy changes
10 the agnculture sector and to pnvauze the mput
responsIbIhtIes of PBDAC ThIS addmon should
result m hberatIng the rest ofthe agncultural sector
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w1l1 fund Phase I of a II phase acnvity The second tIOn of about 360,000 acres Once methodologIes
phase could be the subject of addltIonal A I D are proven and needed polIcIes are m place, SImI
fundIng Commumcanon lInkages could be estab- lar Improvements could be expanded to the re
lIshed WIth other Nile basm countrIes to share mamder of the country
metrologIcal data The Mam Systems Manage- Other projects or programs that may be
mentcomponentwI1lestablIsh 300of500 data col- undertaken by USAID are aSSIst the MOA m
lectIon statIons that are needed to momtor and mcreasmg pnvate sector partICIpanon m market
manage water movement m Egypt The addItIOnal mg both agncultural mputs and outputs WIth
stanons could be part of a follow-on project The speCIal emphasIs on farmer owned and managed

Prevennve Mamtenance component WIll establIsh co-ops, mcrease mvolvement m the ammal and

a mamtenance program. In SlX governorates Fund- darry SCIence areas, mvesngate means to develop

mg WIll be needed to extend thiS actIVity to the re- multI-channel agncultural mput dIstnbutIon, and
mamder of the country The RegIOnal Imgation aSSIst m developmg computer lInkages between
Improvement component WIll result m the renova- the MOA and PWWR

AGRICULTURAL RESOURCES DIRECTORATE
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Components
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Seeds

L..",;;..;.;;;,,;;;,;.;;..;;,;;=;;;.-_--I FID&IIC1aI mgt
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IMS
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• FSN Vacant I.......------------.....
,........,,.......,,,.....-:--.....,~---. S&M
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J AnamaL... --I MSM

""""'A-g"""De""-ve""'lo-p-m-en-t""O""'ff"'--'" :C
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••••••••••••••••••••••
: Please contact any of the staffof :
: the Agncultural Resources DI· :
• rectorate for clanficanon or sug- •• •• gestIons relatIng to our program •
: or thIS brIefing paper :
••••••••••••••••••••••

-------------------USAJD, Agncultural Resources Directorate CairO, Egypt February 1990
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Components Description

The expanded project's strategy calls for
enhanCIng the effectIveness and extent of a broad
range ofpublIc and pnvate InstItutIons mvolved m
Egypt's agncultural development The project's
five components focus on (1) agncultural re
search, (2) agncultural pohcy analySIS, (3) seed
technology, (4) technology transfer, and (5) man
agement/new ImtIatIves The follOWing summa
nzes these components

Agricultural Research
The $143 mIllIon (plus contIngency and

mflatIon) USAIDcontnbutIon to thIS component IS
Intended to SIgnIficantly Improve and expand agn
cultural research m Egypt It focuses pnmanly on
strengthenIng the AgQcultural Research Center

....... ---~-~-- -- ~~----.-
(ARC), Egypt's most Important agncultural re-
search InstItutIon The two major thrusts are the
InstItutIonal strengthemng of ARC's research

Agrieultural Briefing Paper

ATIONAL AGRICULTURAL RESEARCH PROJECT

PrOject Number: 263-0152
Start Date: Sept. 12, 1985
CompletIOn Date: Sept. 30, 1994
Authorized Amount: $300 millIon
Obligated 31 Dec. 89: $100 mIllIon
Expended 31 Dec 89: $27 millIon
Implementing Agency: MInIstry of
Agnculture and Land Reclamation
(MOA)

Project SummarY..

Nearly allof the tIme andenergyofthe staff
of the Agnculture Office IS applIed to developIng,
ImplementIng, momtorIng, and evaluatIng the
NatIonal Agncultural Research Project (NARP)
USAID IS contnbutIng $300 mIllIon and the GOE-IS contnbutIng LE.119 lDlllIOn to the project The
project's goal IS to Increase agncultural productIv
Ity WIth the purpose of Improvmg Egypt's capabIl
Ity to provIde farmers With prodUCtIVIty-mcreasmg
technologtes m a Supportlve polIcy enVIronment
The desIgn of thIS project emphaSIzes mcreasmg
crop and lIvestock ytelds by the creatIon and trans
fer of appropnate technologtes, and by facilltatmg
a polIcy enVIronment whIch encourages theIr gen
eratIon/use and removes constramts to agncultural
productIon and marketIng

The NARP was ongtnated m 1985 wIth the
major focus bemg Improved research WIth an Im
tIal fundIng level of$130 mIllIOn over aseven-year
penod In 1988 the pfO.lect was evaluated, revIsed,
and expanded mto the current mne-year program
endIng m 1994 ---
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Agricultural Policy Analysis e
The $176 mIllIOn (plus conttngency and

mflatton) USAID conmbutton to thiS component IS
deSigned to strengthen the PQllcy analysIs capabl1-
Ity of the MOA'sU~ecretanat of Agncultural
Econormcs and Stansttcs (U/AES) and the.Ago
ctiliural Econormc Research Instttute (AERI) The "J.,

two together Will be known as the M:]DJS~S
~~

Awcultu:r:al §tat~t1cs and EconOmICs Group .3
(ASEG) This merger IS mtended to result m an
enhancedMmlstenal abilIty to momtor the agncul
ture sector and analyze the Impact of pollcy decI
SIOns, facIlltattng more effecnve polIcy reform,
lIberalIzatton ofagnculture, and mcreasedproduc
ttVlty

ThIS project component Will aSSIgn $9 5
rmllIon for five long-term techmcal advisors and _
240 person months of short-term experts USDA
Will be provldmg one of the long-term adVisors,
and techmcal proposals are currently bemg re
quested for the balance of long- and short-term
expernse needed The PolIcy AnalySIS Component
Will also allocate $3 1 mtllIOn for traImng, mclud-
mg US long-term trammg for 16 hIgh level tech
mClans and managers, U S short-term traImng for
67 other staff, and m-country trammg for 573
persons Commodtttes mclude $2 7 rntllIon for
office eqUlpment and vehicles Support servIces
Will mclude $2 7 mIllIon for techmcal studIes and
mtnor renovatIon of office space

•

management capablhty and the expansion of an
agncultural research onentatton to mcrease the
productton of relevant, pracncal technolOgies

The mstttunonalimprovement of ARC m
volves a comprehensive program of human re
sources development, management Improve
ments, and upgradIngofphySical faclhttes Atech
mcal assistance contractor, Consornum for Inter
nattonal Development (CID), With a 1~~on
mterillsclplmary team (elgm--m place as ofJanuary
1990), IS provuhng guidance and assistance to
ARC for Improvmg management systems and
research practtces A separate contract IS m place
With IRRI which IS provldmg techmcal assistance
for nce research and recently With CIMMYT/
ICARDA for maize and wheat research

An extensive traImng program m support
of both management Improvements and research
methodolOgies has been deSigned m response to a
traImng needs assessment It prOVides for 276
graduate and post-doctoral parnclpants, observa
ttonal and mVltanonal travel, and m-country traIn
mg for over 40,000 parnclpants m 164 dIfferent
types ofprograms Facl1lty Improvements mclude
a renovatton program for eXlsnng bUlldmgs, a
maintenance program, and land Improvements
Commodtnes mclude lab eqUlpment, farm ma
chmery, lIbrary books and penodlcals, office
eqUlpment and vehicles

The research component also prOVides
finanCial support for agncultural research acttvI-

NARP RESOURCE AUOCATION BY COMPONENT ttes A research support program allocates $1.2 6
rmillon to fund m-house ARC research to allow a
connnuous flow ofImproved technology to farm
ers and to develop farmer feedback mechamsms

A research grant program w111 earmark $!1.8
rmillon to support umversIty research and

Research strengthen hnkages With the umversIty com-
47A% mumty An mternattonal collaborattve re-

search program Will fund $l.Q.. rmllIOn for re
search m Egypt m collaboratIOn with mterna

ttonal experts This Will faclhtate access to world
Wide technology and ItS adaptatton to local CIrcum
stances All three research support programs w111
focus on nattonal development pnonttes and as
sure relevant, problem-onented research

o

-----------
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Fayoum

Field Crops StatIons

HortIculture StatIons

Arumal ProductIon StatIons

Seed Technology
The $36 9 mIlll2!1 (plus contIngency and

Inflatlon) USAID contnbutIon to thIS component
emphaSIzes development and Installatlon ofup-to
date cost effiCIent research and processmg faclh
tles and eqUIpment, combIned WIth In-depth tech
nology trammg for staff ThIS component IS the
key to provI~ngfarmers WIth quality seeds which
can have a qUIck, relatIvely low cost Impact on
mcreased productIVIty Major steps Will be taken

The techmcal assIstance and tralO- 'III~~~~;
109 wIll be supphed to the ASEG to Improve ~

Its ablhty to conduct and manage pnonty Jtt~~~~~~r~~~~~
analyses, mterpret and utIlIze results of
these analyses, and address econonnc pol
ICy Issues The techmcal assistance contrac
tor Will assist m ImprovlOg management
practIces and research methodolOgies, develop
109 a qUlck response capabIhty for urgent research
tOpICS, and estabhshlOg feedback mechamsms
The trammg program wIll proVide the staff wIth
advanced analytIcal and subject area expertise
PolIcy workshops and semInars wIll be utIhzed to
strengthen lInkages With the publIc and pnvate
sectors, umversltles, and other groups • *

The statIstIcal analySIS and data process- New Valley
mg capabilIty of the ASEG Will be upgraded With
emphaSIS on Improvmg the quahty, scope, and
accesslbulty ofmformatIon Techmcal assIs
tance Will be proVided to systematIze report_ RGRIC ULTURRL RES ERR CH

CENTER STRTlONS
mg formats and develop a data base mforma-
tIon system for polIcy and statIstIcal analysIs •
A total of 76 personal computers Will be D
allotted for the ASEG and ItSltf~o~ ~
Internal trammg programs wIll mstruct staff
m the use of PC and mamframe computers m creatIng an enVIronment to

An InformatIon Center Will be establIshed mduce the pnvate sector to mvest m
to support iliepo'hcy-anaIysls operatIons of the the seed sector by mcreasmg urgently needed
ASEG Techmcal assistance Will be prOVided for support services This component proVides $1 6
planmng and developmg thIS Center Long-term mIlhon for one seed technology advisor and seven
US trammg for three staff and short-term US person-months of short-term experts (bemg pro
techmcal trammg for SIX persons WIll be mcluded vlded under the crn Contract mentIoned under the
EqUlpment for archIve management, pnntmg, Agnculture Research Component descnptIon) It
mIcrofiche, and office eqUIpment also wIll be mcludes $25 Whon for U S long-term trammg
prOVided for 66 persons and short-term trammg for 17 per

sons Due to the lack of qualIfied candIdates,
however, less long-term and more "hands-on"
short-term trammg IS planned The component
prOVides $306 IDllhon for mstItutIng Improved
testIng, standard1zatIon, qualIty control, and ceItl
ficatlon procedures of the seed sector, enhancmg
Inventory control ofgerm plasm, breeder seed, and
foundatIon seed, replaCIng antIquated eqUIpment
m eight eXIstmg plants and a cotton research and
gmmng faclhty, and upgradIng the effiCiency of
the five seed cleanmg and proceSSIng plants which
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A I D financed underearlIerproJects One nnllIon
dollars IS also provIded for the purchase of ve
hIcles, and $1 2 nullIon IS allocated for the operat
mg expenses of seed actIVItIes

Technology Transfer
The $41 nnllIon (plus contIngency and

mflatIon) USAID contnbutIon to the Technology
Transfer component IS desIgned to unprove com
mumcatIon between research orgamzatIons and
the farmer ThIS mcludes the dIffusIOn ofnew tech
nolOgies to the field andfeedback on the condItIons
and needs of farmers LInkages between farmer
and SCIentIst must be strengthened so research can
be onented toward solvmg practIcal problems by
generanng relevant technology CoordmatIon of
extenSIOn servIces must be achIeved 10 order to
package the technology properly and delIver It
when and where appropnate

The component mcludes $4 8 mIllIOn 10
techmcal aSSIstance underth~ contract for two
long-term techmcal adVIsors and 182 person
months of short-term experts In addItIon, $23 8
mIllIon IS prOVIded for a major tra10mg effort and
for COmmodItIeS, 10cludmg office eqUIpment,
vehIcles, and medIa process1Og eqUIpment The
component also mcludes $12 4 mIllIon m support
servIcesfor extenSIOn demonstratIons, officereno
vatIons, and technology transfer grants

Support WIll be prOVIded to strengthen the
planmng and management capabIlItIes of the ARC
ExtenSIOn Affarrs DIVISIon (BAD) whIch IS re
sponSIble for momtonng and guIdIng the planmng
and operatIons of the 20 governorate extenSIOn
servIces EAD semor staff WIll receIve short-term
tram10g m planmng and management The staffof
EAD's applIcatIons-onented centers and 10stItutes
WIll be upgraded WIth U S long-term trammg for a
total of 14 techmcians, tramers, and commumca
tIOns experts

DecentrahzatIon of technology transfer
mstItutIOns WIll be encouraged by strengthenmg
governorate level extenSIon servIces and Improv
mg coordmatIon between the natIonal and gover
norate levels Techmcal aSSIstance WIll be pro-

vided to aSSIst local government counCIls m devel
opmg, reVIeWIng, and approvmg yearly extenSIOn
plans TechnIcal aSSIstance and U S short-term
trammg WIll be prOVIded for up to 10 semor exten
SIon OffiCIals m each governorate to Improve theIr
adnnnIstratIve skills ApproXImately 350 exten
SIon workers m each governorate WIll receIve 10
country tram10g to enhance theIr commUnIcatIons
sla11s for workmg WIth farmers FundIng IS pro
VIded for renOvatIon, office eqUIpment, and com
mumcatIons TransportatIon eqUIpment WIll be
furnIshed to Improve servIce dehvery The fund
mg also supports the development of technology
packages taIlored for each governorate, and the
costs of technology dehvery, such as medIa, dem
onstratIon plots, and farmer tra1010g

Support for non-pubhc extenSIOn servIce
agenCIes wtll be prOVIded m the form of a $3 5
nnlhon grant fund OrganIzatIOnS and actIVItIes
WhICh are problem onented, cater to farmer needs,
mvolve farmer partICIpants, and mcrease agncul
tural productIVIty WIll be supported Examples
mclude mdIgenous PVOs, pnvate sector compa
mes, farmer groups and cooperatlves, and agncul
tural facultles at EgyptIan umversltles

The component WIll also strengthen the
research communIty's technology transfer capa
blhty at thegovernorate level It support trammgof
subject matter SpecIalIStS from a WIde vanety of
pubhc and pnvate 1OstItutlons and prOVIdes funds
for the preparatlon of technology packages IdentI
fied 10 governorate extenSIOn plans orrequested by
non-pubhc extenSIOn groups The agncultural
extenSIOn trammg currently bemg conducted by
the Pnnclpal Bank for Development and Agncul
tural CredIt (PBDAC) WIll be taken over by NARP
m early 1990/91 ConversIOn of 10 ARC expen
mental statlons mto research and extenSIOn centers
IS also granted 10 order to Improve outreach to
farmers m theIr servIce area

Project ManagementlNew Initiatives
The $9 3 nnllIOn (plus contIngency and

mflatIon) component IS dIVIded mto two major
aspects WIth the overall DIrector General of the

---------
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I
project 10 charge of the Execunve Office and a termexperts The request for proposals IS currendy
Component DIrector 10 charge of the New Imna- bemg prepared to provide the long- and short-term
nves Temporary techmcal assistance and other experts FundIng will be prOVided for 110 person-

I support IS bemg supphed to the NARP's~cunve months ofshort-term trammg mcludlOg money for
9fti~lchmomtors the Er21~ct ThIs office wIll support and admmlstranon ofboth offices, pilot or
lOstall a management momtonng and finanCial test areas, numerous studies, evaluations and au-

I control systems and develop project support serv- mts
Ices such as lmplementanon plannlOg, momtonng, Cost Estimates

I
evaluanon, procurement, rehablhtanonlconstruc-
non, ma1Otenance, and commumcanons The New NARP's summary cost estimate and finan-
Imnanves Component has a separate office which Clal plan by component and expenmture category

I
WIll be proVided With techmcal and fmancial re- are noted below For budgetlOg and plann10g
sources to enable It to deal qUIckly WIth emergmg purposes all connngencies and mflatIon funmng
agncultural development problems and to detect have been deleted from respecnve project compo-

I
new opportunlnes by prepanng stumes and devel- nents In the future these two hne Items WIll be
oplOg new projects or other ImnatIves The com- budgeted and planned each year and thus added to.e ponent lOcludes funding for three long-term con- respecnve components as work progresses and
sultants (two for the Executive Office and one for funding IS needed
New Inltlanves) and 99 person-months of short-

I
, ........................................................,
• •• •• AID GOE Total •

I
• •• By Component JEX ~ ~ ..i •• Research 86,474 56,819 34,220 177,513 •• •• Technology Transfer 16,202 24,754 7,425 48,381 •• •

I • Pollcy AnalysIs 12,604 4,951 3,745 21,300 •• •• Seed Technology 31,470 5,467 7.607 44,544 •• New Imtlatlves 6,675 2,660 3,714 13,049 •

I • •• Connngencies 7,466 4,276 2,683 14,425 •• •• Inflanon 20,527 19,655 15,606 55,788 •• •

Ie • Total 184.418 118,582 75,000 375,000 •• Project Total $300,000 $75,000 $375,000 •• •• •• •
I • By EXPenditure Cafe:ory •• •• Techmcal ASSIstance 33,036 5,232 720 38,988 •• Tralllmg 22.104 18,225 2,321 42,650 •• •

I • Commodlnes 67,716 4,108 3,250 75.074 •• •• Services 30,569 67,086 50,420 148,075 •• •• Connngencies 7,466 4,276 2,683 14,425 •

I • •• Inflation 20,527 19,655 15,606 55,788 •• Total 181.418 118.582 75.000 375.000 •• •• Project Total $300,000 $75,000 $375,000 •
I • •• •• •
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enable It to meet the demand for Increased credIt
resultmgfrom the polIcy reforms, by strengthemng
the mstItutIonal capaCIty of the PBDAC to obtam
adequate funds, provIde access to crecht, and pro
VIde financIal servIces, by opemng the mput sup
ply market to the pnvate sector, and by ImproVIng
technology chffuSlOn systems

The bulkofUSAID project funds are dollar
denommatedperformance payments to support the
GOE measures to reform the_agncultwal ~sector
and WIll be transferred m tranches based_on. Im
prem~!!~!!on of piap~ed chliE-ges The Grantee e
WIll make funds aVaIlable to expand the capItal
base of the PBDAC The amount of performance
funds released WIll be determmed by the Bank's
need for adchnonal capItal to meet the demand for
credIt resulttng from pohcy reform. Pnor to or SI
multaneously WIth each performance chsburse
ment, the GOE shall Increase the capltahzatton of
PBDAC by at least an eqUIvalent amount ofEgyp-
nan pounds These funds WIll ensure that small
farmers and entrepreneurs have necessary financ-
mg aVaIlable to realIze opportumttes created by
polIcy reform The parnes WIll momtor the lenchng

PrOject Number: 263-0202
Start Date: Sept 30, 1986
CompletIon Date: Sept. 30, 1993
Authonzed Amount: $123 mIllion
Obligated Dec. 1989: $123 million
Expended Dec. 1989: $109 mIllion
Implementing Agency: PrincIpal Bank
for Development and Agricultural
Credit (PBDAC)

Goal and Purpose
The prOject IS financed by a grant to the

Government of Egypt (GOE) The goal of the
project IS to support reforms In the agncultural
sector and strengthen market-based Incenttves,
thus encouragmg Investment In agnculture and
IncreaSIng overall producttVlty and farm Income
ThIS major USAID and GOE effort WIll entaIl
sIgmficant reforms m sectoral polIcIes

The purpose of the project IS to prOVIde
farmers WIth new technology, Improved financIal
servIces and acompellllve, expanded Input supply
system The project WIll achIeve thIS purpose by
mcreaSIng the capltallzatton of the PBDAC to

Background

AGRICULTURAL PRODUCTION AND CREDIT PROJEC

The prOject evolved from (1) the predeces
sor, Small Farmer Producnon Project (SFPP 263
(079), (2) a senes of stuches analyzIng the role and
needs of the PrInCIpal Bank for Development and
Agncultural CredIt (PBDAC) and Its role as a
provIderofagncultural Inputs, (3) several analyses
and hIgh level chalogues regarchng the polIcy re
forms requIred to Increase agncultural productIon,
and (4) the 1985 PBDAC decISIon to expand the
SFPP concept from three to eIght adchttonal gover
norates

-----------
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ANNEX B

Project Technical Activities..

The pohcyreformcaucus With the MInIStry
of Agnculture IS the most successful part of
A I D's overall polIcy dIalogue WIth the GOE
The detaIls of the polIcy dIalogue process and the
capitalizatIon ofPBDAC have been the subject of
GOE/USAID meetIngs These detaIls mclude the
establIshment of pohcy benchmarks, determma
tIon of PBDAC's need for addItIonal capItaliza
tIon, and progress made by the GOE on Its preVl
ously announced agenda of pohcy reforms

The techmcal Side of the project IS bemg
Implemented by the PBDAC The Bank Will coop
erate With others, Ie, the NatIonal ExtenSIOn Serv
Ice, pnvate enterpnses, and the MOA toensure that
the project meets Its objectIves

The Charrman of the PBDAC IS the Project
Drrector The day-to-day actIvItIes are managed
by a Project Manager who reports to the Chamnan
and has responSibilIty for coordInatIon WIth the
extensIOn service, preparatIon of reports to
PBDAC and A I D, management of admImstra
tIve support, and leadership of the total project
team With the help of the techmcal assistance con
tractor

Project actIVltIes are deSigned to enable
farmers and pnvate sector busmesses to take ad
vantage of polIcy reform to create a dynamIC,
expandIng agncultural sector The three pnmary
techmcal actIvIty outputs are
• Fmanclal services wmch allow small fann
ers to take advantage of opportumtIes created by
polIcy reform
• Development of pnvate sector busmesses
m dIstnbutIon and marketIng
• Increased transfer of new technology to
farmers by these pnvate sector enterpnses and the
NatIonal ExtenSion Service (NES)

Agricultural Briefing Paper

aCtIVlty attnbutable to the Increased capltahzatIon· A modern management Informatlon/ac-
ofPBDAC All Interest on the capltahzatIon funds countIng system
shall belong to PBDAC Atarrnmmum the amount
of loans to small fanners at the highest allowable
Interest rate WIll be equal to or exceed the amount
of the performance dIsbursements For these pur
poses, a small fanner loan shall be the EgyptIan
pound eqUIvalent of$5,000 or less This expanded
credIt actIvity and technIcal assistance to modern
Ize banlang actIvItIes In over 350 of the PBDAC's
750 Vlliage banks Will reonent the Bank as a
pnmanly financIal InstItutIon and allow It to dI
rrnmsh ItS role In controllIng Input supply and
marketIng

WhIle the GOE IS developIng ItS agncul
tural reform program, the project Will begIn to
InstItutIonalize PBDAC systems to transfer new
technology and make credIt accessible to small
farmers and rural entrepreneurs prOVIdIng fann
related services USAID funds are beIng used for
techmcal aSSistance, services, traInIng, and com
modItIes to accomplIsh these project objectIves

The PBDAC assists the pnvate sector by
finanCIng expansion of services and Infrastructure
mvestments needed for agncultural development
The Bank IS also Improvmg Its bankIng services to
busmesses supportIng agnculture, e g , Improved
analYSIS of loan and mvestment opportumtIes,
techmques of evaluatIng clIent performance, and
methods ofloan management Will enable the Bank
to play a dynarmc role In supportIng the pnvate
sector These pnvate sector enterpnses are ex
pected to become major sources of InformatIon on
new machInery, proper mamtenance, new prod
ucts, and agncultural technolOgIes

To ensure the long run aVaIlablhty of these
se!V1ces, the finanCial vlablhty and management
capacity of the Bank IS also bemg strengthened At
the end of the proJect, the PBDAC wIll have
• A sound capItal structure and capItal man-
agement system,
• EffectIve management controls (budget
mg, audItIng, and finanCial analysIs of Bank: per
formance),
• A dynamIC personnel management and
traImng program, and
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The follOWIng table prOVIdes a summary
cost estlmate for the project The total A I D con
tnbutlon to the pI'O,lFt will be $123 rmllion LE
42,000,000 of a total GDE contnbutlon of LE
150,240,000 WIll be extended to the first phase of
the project

Project Amendment•
fanners w111 be usmg better combmatIons ofmputs
m response to market SIgnalS

PBDAC and USAID are currently finalIZ-· Pnvate dealers w111 have mcreased therr
mg a major amendment to thIS project A proposed share of the mput supply operations, Wlth PBDAC
mcrease m fundmg, approXImately $160 ml1hon, decreasmg ItS operations
w111 be used to support Implementation of a pro-· Farmer mcentIves for productlon of major
gram ofagncultural sectorreforms dunng 1990-92 crops (especIally cotton and nce) will have been
whIch have been set as targets by semor offiCIalS moved mto alIgnment WIth world market condI
withm the Mmistry of Agnculture and PBDAC tIons, m response, farmers w111 voluntanly adjust
Moreover, the amendment proVIdes finanCIal re- theIr cropping patterns to better SUlt internatIonal

sources to enable PBDAC to Increase the number comparatIve advantage
ofgovernorate banks (BDACs) served by the proJ-· Controls over pnvate processing and mar
ect from the current 12 to 14 and the number of ketlng of selected major crops (notably nce) w111
VIllage banks from 350 to 450 Lastly, funds WIll have been ehmmated
be proVIded for the study/analysIs of emergmg· Farmers w111 be usmg Improved technolo
problems assocIated WIth PBDAC dlveStlture gIes dIssermnated by vl1lage teams and pnvate
plans and to accommodate a two-year extenSIOn of sector mput supply firms
the proJect's PACD through September 1995 The· The number and share of loans to small
project outputs w111 remam essentlally unchanged farmers Wlll have mcreased
as a result of thIS amendment They mclude agn- These condItlons WIll allow farmers and
cultural polIcy reform, the expanSIon of rural farm-related busmesses to respond to pnce mcen
credIt, and strengthemng of nrral credIt mstltu- tlves WIth a more dIverSIfied array of mputs, con
tions Deregulatlon of the agnculture sector wlll tnbutlng to the project goal of mcreasmg agncul
allow a market-dnven economy where farmers are tural mvestment, agncultural prodUCtlVlty, and
free to respond to pnce mcentlves The aVallabIhty farm mcomes
ofcredIt WIll allow farmers to cope WIth the hIgher

costsofunsubsuhzedcredItandproductlonmputs Illustrative Financial Plan
By the end of the project, the followmg condItlons
are antICIpated
• The fiscal burden of exchange rates and
dIrect budgetary subSIdIes for fertthzer, credIt, and
most other farm mputs WIll have been ehrmnated
• Farmers WIll have easIer access to all m
puts, mcludIng credIt, as marketpnces As aresult,

USA I D G 0 E TOTAL
Dollar I.E $ Eowv Total $ LE Dollar USAID&:GOE

Eau1valent $ EqUlvalent
TechnICal Asmtance 7.900 1.700 9.600 720 533 10,133
TraimntE 800 2.500 3.300 4,060 3.007 6,307
Commodmes 5,065 1,135 6,200 2,526 1,871 8,071
Services 700 200 900 4694 3.477 4:3..77
P,'O)ect Subtot4l 14.465 5535 20.000 12000 -8..889 28J189
Inflation & ColttUallency 3000 3.240 2400 ~400

Project Total 23.000 15,140 11.289 34,289

PBDAC Call1fQ.1wJlUJn 135.000 100,000 100,000
Pohey PerfonruutU 100000 100000
Grand Total 113,000 1S0~240 111,289 134,119
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Project Rationale and De-•

scription

Project Rationale
1 Goal
Consldenng the problems speCIfic to the

rrngauon sub-sector as well as the overall agncul
tural sector problem of Inadequate agncultural
productIon of the old lands, the goal of thIS project
has been speCIfied as

"EffectIve control of NIle waters for all
uses andpartIcularly for theIr opumal allocatIon to
and wlthm agnculture as a means of helpIng to
mcrease agncultural producuon and productIv
Ity"

Control over water and Its proper manage
ment for agncultural and other purposes IS re
qUIred at all levels m the rrngauon system so that
water can be effiCiently delIvered to the crop root
zone Without waste, when requIred, and In the
quantItIes needed Therefore, a sub-goal has also
been speCified

RRIGATION MANAGEMENT SYSTEMS PROJECT

Pro;ect SummarY..•

Project Number: 263-0132 !h.
Start Date: Sept. 22, 1981
Completion Date: Sept. 21, 1995
Authorized Amount: $340 milhon
Obligated 31 Dec 89: $250 milhon
Expended 31 Dec 89: $177 mllhon
Implementing Agency: Mimstry of
Public Works and Water Resources
(PWWR)

The Imganon ManagementSystems (IMS)
Project was ongmated m 1981 and amended m
1984 to Improve Its Impact and to take advantage
of the lessons learned from SIX years of research
carned out under the USAID Egypnan Water Use
and Management Project (263-0017) The project
was expanded m 1987 and now consists of 10com
ponents Some are deSigned to remove specific
constraInts to agncultural productIon by Improv
Ing the effectIveness of the current rrngatIon and
dramage system Others are to support the Mlms
try ofPubhcWorks andWaterResources (PWWR)
through contInuedresearch, tramIng, andImproved
data base

The project conSIsts of techmcal and capi
tal aSSIstance for the plannIng, deSIgn, construc
tIon (rehabIlItatIon), and management of Egypt's
rrngatIon system The dIagram on page 2 shows
the 10 project components, the PWWR project
dIrectors, USAID fundIng levels, current contrac
tors, and duratIon of actIvIUes The overall man
agement of thIS complex project IS prOVided by the
PWWR CoordInatIng COmmItte which IS com
posed of all of the project dIrectors, officers from
all key departments withm PWWR, and a USAID
observer
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"To Improve the operaungefficIency ofthe
waterchstnbutIon systemforagnculturallITlgatIon
and for other water uses "

2. Purpose
The purpose IS to strengthen the capabIhty

andcapacItyofthe PWWRto plan, deSIgn, operate,
and mamtam the water chstnbutIon system

To achIeve thIS purpose the project IS In the
process of

a Planmng, deSIgnIng, and construcnng
an Improved, operatIonally effiCIent lITlgatlon
system mselectedcanal commands throughout the
country ThIS mcludes estabhshment of formal or
ganizanons offarmers tocommumcate With repre
sentanves of the PWWR as well as the Mmistry of
Agnculture and Land Reclamanon (MALR), and
the mvolvement of the PWWR and MALR offi
CIalS m on-farm water management

b Strengthenmg PWWR maintenance ca
pabIhty through the follOWing acnvItles (1) com
pletIon of the Structural Replacement (SR) com
ponent whIch IS replacmg obsolete or otherwIse

non-functIonal structures, (2) the Implementanon
of a Prevennve Mamtenance (PM) Program m SIX
of the19 lITlganon chrectorates, and (3) support of
an Internanonal Bank for Reconstrucnon and De
velopment (mRD) aSSIsted project on earthen
channel mamtenance, WIth partIcular emphasIs on
development of mtegrated channel maintenance
cycles and the use of pnvate contractors

c Furtherdevelopmg and adchng to the set
of computer models and computer programs that
are deSIgned for planmng, operanon, and manage
ment of the lITlganon system, and bnngmg the
Project Preparanon Department to a state of pre
paredness where It can analyze the feasIblhty of
most PWWR developmental opnons WIth mmlmal
expatnate aSSIstance

d Developmg and lmplemenung the com
puter models deSIgned for operanon of the lITlga
tIon systemandfurther developmentofthe teleme
try data collecnon and analySIS system, mcluchng
pIlot mvesnganons of system automatIon Devel
opmg and Implemennng a River Nl1e Basm Mom
tonng, Forecasnng, andSimulanon umtforcoorch-

-------------
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1/ A mesqa IS a pnvate dItch servmg from 10 to 300
feddans and 10 to 200 fanners

21 A saqta IS a water wheel to 11ft water
3/ One feddan equals 1 038 acres or 0 420 hectares

On-Farm irrigation and Delivery Sys
tem

Farm SIzes m the 5 0 nulhon feddans ofold
lands are small, 95 percent of the farms conSIst of
5 feddans or less and approxImately 70 percent
conSIst of one feddan or less The tradIuonal
method of lITlgallon IS for the farmer to dIVIde the
land mto small basms ofa SIze not greater than 10m
X10m These basms enable the farmer to control
the on-farm lITlgaoon systems, and permIt a farrly
umform applIcatton of water even on unleveled
fields The farmer IS requrred to 11ft water from 50
to 75 em because Government pohcy favors 11ft
rrngatton on the assumptton that graVIty flow re-

servesalmost5 5mtlhonfeddans (mostlyoldlands)
Smce the late 1960's, the GOE, WIth the aSSIstance
of the ffiRD, has mlnated a senes of ttle dratnage
projects to relteve Egypt's water loggmg and salm
Ity problems Currently, some three nulhon fed
dans have been prOVIded WIth subsurface dratnage
and Improved open dratn systems

ThePWWR IS responsIble for all aspects of
the rrngatIon and dratnage systems--planmng,
deSIgn, constructIon, operanon, maIntenance, and
management The MImstry has four Departments
(Imgauon, FInance, Planmng, and MechanIcal),
four Authonoes (Drainage, HIgh Dam, Coastal
Protecoon, andSurvey), SIX pubhc companIes, and
the Water Research Center To adnumster the
rrnganon system the Imganon Department has 19
drrectorates (essenoally the same area coverage as
governorates), 48 mspectorates, and 167 dIstncts

ThePWWRregulates water supphes to and
wIthm each of the 50 canal commands, normally
based on montWy water needs prepared]omtly by
the regIOnal offices of PWWR and MALR In
general, smce the HIgh Dam was completed In

1968, the supply of water has been suffiCIent to
enable the farmers to achIeve close to 200 percent
croppIng IntenSIUes

Page 3ANNEX C

Setting

natIon of water use wIth supply Developmg a
management mformatIon system to Improve over
all management of PWWR and to permtt maxI
mum utIhzatIon of computer models

The above actIVItIes are bemg supported
by extensIve research operatIons that cover all
aspects of lITlgauon development and manage
ment, a PWWR-WIde trammg programdevelopmg
a new NatIonal ImgatIon Trammg Insutute, the
preparauon of contour maps uultzmg aenal pho
tography, and the provIsIon of essenual nnscella
noous techmcal and commodIty aSSIstance

AgriwItur21 BdefingPapet

The Overall Irrigation and Drainage Sys
tem

Therrngauondeltvery systemWIthIts smgle
source of supply (NIle RIver) runnmg the full
length of the country appears decepuvely SImple
However, With Its two dams at Aswan, seven NIle
RIver barrages, 31,000 kIn ofpubltc canals (some
dIscharge up to 1,000 m3sec), approXImately 80,000
kIn of mesqas1/ and fann drams, 560 large pubhc
pumpmg stauons, over 17,000 kIn ofpubhc drams,
450,000 saqlas,21 small pumps, and over 22,000
water control structures, the system IS extremely
complex It prOVIdes water for over 6 nnlhon
feddans,3/ approxlII1ately 5 0 nulhon of whIch are
the alluvIal lands along the Nile Valley and m the
Delta (old lands) and0 8nulhonforrecently (1952
80) rrngated desert lands (old new lands)

The mam charactensucs of the lITlgatlOn
system are (1) operauon and control of the water
IS based on the elevauon of the water upstream or
downstream of the off-take structures, (2) water IS
supplIed to farmers on a rotattonal system that
alternates on-off penods that vary by season and
croppmg pattern, and (3) most farmers have to hft
water onto theIr fields rather than have It delIvered
by graVIty flow

The drainage system for removmg excess
waterfromculuvated lands conSIsts ofopendrams,
ule drains, and pump staUons The open drain
system, bUIlt mainly between early 1900'5-1965,
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Structural Replacement
The SR component IS aimed at Improvmg

orreplacmgover 12,OOOofthemlUall981 basehne
of20,500 small to medlUm structures m the rrnga
tIon system These 12,000 structures had deteno
rated or were no longer funcuonally appropnate
The structures mclude mtakeregulators, headregu
lators, werrs, tall escapes, spillways, bndges, and
crossmg structures The component IS also aimed
at Improvmg qUalIty of construcuon by assUflng
that the buddIng conforms to PWWR speclfica-

STRUCTURAL REPLACEMENT PROGRESS

The total A I D contnbutlon to lIP Will be
$77 mIllIOn mcludmg approxnnately 500 person
months of techmcal aSSIstance, 300 person months
of non-degree trammg, and two persons recelVmg
degree trammg, commod1tles, and construcuon
Consultant servIces are currently bemg prOVIded
by Momson-Knudsen Englneers WhICh has a 11
person reSIdent team mcountry, seven ofwhom are
located outSIde Carro on the vanous Job sites

tIons, and reducmg the backlog of structures that
are unreparrable to enable the PWWR to have a
manageable amount ofstructures that can be mam
tamed

The total USAID contnbuuon to the SR
component Will be $75 nulhon, mcludmg apprOXI
mately 80 person months of technical aSSIstance,
25 person months of non-degree trammg, com
modItIes, and 80 percent of the cost of the struc
tures Afull Ume adVIsor IS bemgprovided through
Harza Engmeenng Company Eleven thousand
five hundred of the 12,000 structures have been
completed-----------

Project Components:
BriefDescription

Irrigation Improvement Project (lIP)
The lIP IS planmng, deslgnmg, and Imple

menung a rehabIhtauon/modermzauon program
m selected canal commands covenng an area of
more than 300,000 feddans dUflng the hfe of the
project

The lIP IS bemgcarnedoutmthe followmg
four phases withm each area to be ennched (1)
constramts to Improved agrIcultural producuon are
Idenufied, (2) a feaslblhty study of potentIal solu
tIons IS carned out, (3) the appropnate alternaUves
(WhICh must be techmcally sound, econOmIcally
VIable, and SOCIally acceptable) are deSIgned and
Implemented, and (4) the Implemented solutIons
are then mOnitored and evaluated to enhance the
effecuveness of future Improvements Several
feasIbIhty studIes have already been prepared by
the MImstry and are currently bemg reVIewed by
AID

USAID IS helpmg finance nnprovements
such as water control structures, momtonng sys
tems, canal lIning, crossmgs, excavatton and/or
realIgnment, land levehng, farmer orgamzattonal
efforts, a grass-roots rrngauon adVISOry servIce,
commodmes, trmmng, and techmcal aSSIstance

suIts m excess water apphcauon However, some
areas m Upper Egypt and m Fayoum have graVIty
systems

Water dehvered to the farmer IS not based
on preCIse plant needs but on rotatlon with on and
off penods These penods depend on the type of
soIl, the croppmg pattern, and the season There
are two-turn andthree-turn rotauons Forexample,
a two-turn rotaUon could be four days on and four
days off (nee), whIle a three-turn system would be
fourdays on andeightdays off(generalcrops mthe
summer) Underrotatton, fanners at the upper end
of a mesqa often rrngate tWice m a turn and the
farmer at the lower end mIght not get a turn
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II Preventive Mamtenance
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• MISC Consultmg & Contmgencles
41%

maIntenance of all small channels
Under thIs componentUSAID WIll provIde

$38 mIllion mcludmg about 290 person months of
technIcal aSSIstance, 80 person months of non
degree trammg, and commodItIes Consultant
servIces and seven resIdent specIalIsts are bemg
prOVIded by Momson-Knudsen Engmeers

Main Systems Management
Management decISIOns to mcrease or dt

mInIsh water flow at key pomts throughout the
tmgatIondehvery system WIll be Improved by ate
lemetry data collectIon system ThIS system IS

being developed to prOVIde real-tIme data to the
managers of the water dtstnbutIon system m order
to Improve management of resources, including
water waste reductIon and tmgatIon shortages

The InItIal phase of the telemetry system IS
deSIgned to proVIde detaIled data on the hydrology
and other charactenstIcs at 60 key pomts In the rr
ngatIon system After gaInIng expenence during
the InItIal phase, the system WIll be expanded to
Increase the kInds of data to mclude flow rates,
water qualIty, commUnIcatIons, as well as the
number of data collection pOints In the system

o PrOject Preparation Dept.
35%

•

Agricultural BriefingPaper

o

Preventive Maintenance
The PreventIve MaIntenance component

WIll provIde SIX dtrectorates wIth the eqmpment
and staff tralnmg necessary to performroutIne ftrst
echelon maIntenance It IS also mstalhng the pro
cedures to plan for, manage, and control hIgher
levels ofmamtenance, mcludmg replacements that
are contracted out PWWR has cormmtted to reor
ganIze staff and provIde funds needed to assure
properandrehable mamtenance of the system The
product of thIS effort WIll be a preventive maInte
nance program tested, accepted, functIonal, and
fully staffed m SIX dIrectorates

The InItIal phase of the Preventive
Mamtenance component began WIth the estab
hshment ofa pliot preventIve mamtenance organI
zatIon m the Gharbia Drrectorate

ASSOCIated WIth thIS program IS an Interna
tIonal Bank for ReconstructIon and Development
(IBRD) aSSIstance package to strengthen the chan
nel maIntenance work throughout thecountry The
maIn focus of the ffiRD program IS on Improvmg
the capabIlItIes of the PWWR publIc excavatIon
companIes WhIch carry out most of the channel
maIntenance work on the larger channels The
ffiRD program also mcludes a component to en
courage small pnvate sector frrms to take over the
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ThIs component WIll also assIst PWWR m
expenmentmg WIth automatIon ofcontrol gates m
apIlot areaofthe trngatIon system The pIlot effort
should result m decreased operatIon losses and
Improved rrngatIon effiCIenCIes Commumcanons
network and canal feasIbIlIty studIes for determtn
mg the econonuc extent of automatIon wIll also be
financed

The total USAID contrlbunon to thIS com
ponent wIll be $42 nullIon, mcludIng approxI
mately 200 person months of techmcal assIstance,
60 person months of non-degree trammg, 10 per
sons recelvmg degree trammg, and commodInes
Consultant servIces are bemg provIded by Harza
Engmeenng Company whIch currently has SIX of
theIr planned nme member resIdent team m coun
try

Planning Studies and Models
ThroughtheWaterPlanmngGroup(WPG),

the Mmlstry has developed a number of computer
models that are deSIgned to mcrease the operatIng
effiCIency of the whole system These models fall
mto two groups One group concerns mflow sImu
latIon to predIct flows mto Lake Nasser from the
area above the lake, and the other group ofmodels
are concerned WIth the servIce area between the
HIgh Aswan Damand the MedIterranean Sea ThIs
set of models IS used to analyze the Impact of the
water delIvery system on agncultural polICIes and
programs, to plan the dIstrIbutIon ofwater through
the system, and to proVIde detatledoperatIng para
meters such as gate movement schedules for oper
atIng the system wIthIn a specIfied set of con
stramts

The development of these two groups of
models has been assIsted by UNDP startIng m
1977 Dunng the past three years, ffiRD and
UNDP, WIth USAID partICIpatIOn, have carned
out a number of reVIew nuSSlOns and found the
project as havmg a posItIve and beneficIal Impact
on developmg the models needed to properly plan
and operate the rrngatIon and dratnage system
Due to fundIng constraInts, the UNDP assIstance
WIll be phased down, and USAID IS prOVIdIng

support to further refine the two groups ofmodels
and the addItIon of several new models to the two
groups

Aprogramfor Improvmg momtonng, fore
castIng, and SImulatIon (MFS) of the precIpItatIon
and run off m the NIle BaSIn IS bemg establIshed
The plans are for a grant to be made to the FAO to
execute Phase I of a MFS program

The total USAID contributIon to the com
ponent WIll be $12 millton for commodIues and
approxImately 130 person months of techmcal
assIstance and 70 person months of non-degree
tratmng Techmcal assIstance IS bemg proVIded by
the U S Bureau of ReclamatIon whIch has two
reSIdent staff m Carro

ProfeSSIOnal Development
Through thIs umt, the MImstry IS prOVIdIng

structuredm-servtce tratmng programsfor the 5,000
to7,000 profeSSIonal and70,000 to 80,000 nonpro
feSSIOnal staff of PWWR, plus some from the
MALR Tratnmg IS bemg expanded to more than
60 subject matter areas The component goal IS to
develop a NatIonal Irngauon Tratmng Institute
havmg the capabtllty to proVIde hIgh qualIty tratn
mg to 2,500 students per year, focusmg matnly on
the profeSSIonal staff ThIs umt IS currently offer
mg courses m 25 subject areas and has tramed
4,200 MImstry staff

Pro/e_NIl Dnelo","", COfYOIUIIt
PERSONNEL TRAINED
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USAID WIll prOVIdea totalof$14 5mtlllOn
mcludIng approXImately 230 person months of
techmcal asSIstance, 150 person months of non-

--------------
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degree trammgtfive persons receIvmg degree tram
mgt and commodlt1es Consultant servicest m
cludIng a three person resIdent team, are bemg
provIded by SheladlaAssociatestammonty owned
fInn

Water Research Center
The scope and compleXity of PWWR re

sponslbllInes for the lITlganon system mvolve an
extensIve range ofsclentlf1c dIsclplmes and widely
varytng subject matter areas The Water Research
Center was created m 1975 by PWWR to do the
baSIC research and to be the reservOIrofknowledge
on all aspectsofthe rrnganon system To serve thIS
purpose, 11 separate research msntutes were cre
ated The project IS helpmg the msntutes Improve
theIr research capabIhnest mformanon dIssemma
non, and use oflocal pnvate contractorst umverSI
neSt and other research organizanons to carry out
special research projects rather than mcrease core
staffing

The total USAID contnbunon to the WRC
will be $27 rntlllOn, mcludmg approxImately 420
person months of techmcal assistance The eXIst
mg staff of all 11 msntutes Will be strengthened
with a slgmfIcant amount of degree trammg (44
PhD and 62MSc), non-degree trammg (470 person
months), and commodtnes Consultant servIceSt
mcludmg a four person reSident team, are bemg
prOVIded by a umverslty group (Consorttum of
Intemanonal Development) With Colorado State
Umverslty servmg as the lead umverslty

Project Preparation Department
The ProjectPreparanon Department (PPD)

was created by PWWR under the IMS Project to
proVIde International quality econOmIC and techm
cal feaslblhty analyses of Investment options The
PPD also serves In a staff capacity for PWWR to
prOVIde econOITIlC and techmcal analySIS ofVarIOUS
developmental opnons as assigned by the Mmister
These analyses help the PWWR and foreIgn do
nors determme which programs are Viable and
worth pursumg

The total USAID contnbunon to the PPD
component WIll be $12 ITIllhon, mcludIng apprOXI-

mately 400 person months of techmcal aSSIstance,
25 person months of non-degree trammg, and
commodlt1es Consultant servIces are bemg pro
VIded by Harza Engmeenng Company

Survey and Mapping
Partof the normal planmng/design appara

tus for rrnganon systems IS high qualIty aenal
photography and detaIled tOPOgraphIC maps

Mostofthe cadastral and topographic maps
currently m use for plannmg and deslgmng rrnga
non Improvements were prepared between 1900
and 1945 The maJonty of these maps are not
adequate for preparanon of feaslbIhty studIes or
detaIled project planmng In addInont accurately
scaled aenal photography IS not avaIlable for the
rrngated areas of Egypt

ThIS component Will arrange for aenal
photography, new cadastral maps for about fIve
ITIlllIon feddans of the rrngated lands, and large
scale contour maps of the agnculturalland It Will
also proVIde trammg and eqUIpment to the Egyp
tIan General Survey Authonty to upgrade ItS capa
bIlIty to prOVIde mappmg servIces

The total USAID contnbunon to the Sur
vey and Mappmg component Will be $29 tnl1lIon,
mcludmg approxlIDately 400 person months of
techmcal aSSIstance, 50 person months of non
degree trammg and commodItIes In December
1989 a contract was SIgned WIth the Geonex Cor
poranon to proVIde the requIred techmcal aSSIS
tance

Miscellaneous Technical ASSistance and
Commodity Procurement

ThIS component proVIdes for a reSIdual
supply oftechmcal, commodIty, and traInmg assIs
tance to cope With problems not addressed by the
other components

To date, $1 8 ITIllhon has been utlhzed for
speCIal studIes carned out In conjunctIon WIth
other donor agenCIes, Included are non-degree
traInIng for PWWR offiCIals outSIde the normal
IMS components, establIshment of a proJect-Wide
momtonng office, project evaluanons, InVItatIonal
travel, and mIscellaneous procurement



ANNEX. D

E GYP T' S W ATE R RES 0 U R C E S

6,700 lolometers (km) long, IS one of the longest
nvers In the world and draIns an area of 2,900,000
square lalometers Thenverhas two maIn branches
(Blue and WhIte) WIth headwaters In EthIopIa and
TanzanIa and drams parts of nIne countnes Ap
proxunately 80 percent of the runoff mto Egypt's
Lake Nasser, whIch IS formed behInd the HIgh
Aswan Dam, IS denved pnmanly from ram water
runoffongInattng In the EthIOpIan watershed The
other 20 percent IS generated through the WhIte
NIle system whIch begms at Lake VIctona In
TanzanIa

Over the years, numerous agreements have
been reached between the countnes Involved In the
watershed WIth regard to shanng the water re
sources of the NIle baSIn These agreements have
culmInatedmanarrangementwherebyEgyptwould
be allocated a net of 55 5 bIllIon CUbIC meters of
water annually at the HIgh Aswan Dam, based on
an average annual runoff from the watershed of 84
billIon CUbIC meters The agreements speCIfy
procedures for shanng excesses durmg hIgh runoff
years and shanng defiCIts dunng low runoff years
In addItIOn, Egypt and Sudan have agreed to share
the cost and the addItIonal runoff generated by
redUCIng evaporatIon lossesmthe swamps In south
ern Sudan VIa the constructIon of the Jongiel canal
and otherCIVIl works ReahstIcally these Improve
ments could mcrease Egypt's net share of the NIle
RIver water to approxImately 58 bIllIon CUbIC
meters by the tum of the century and ultImately to
approxImately 65 bIllIon CUbIC meters If all the
planned construCtIon aCtIVItIes are undertaken
However, It must be noted that EthIOpia is not In
full concurrence WIth the above-mentIoned agree
ment and the construCtIon sItes In Sudan are cur
rently closed

In addItIon to the surface water resources,
usable groundwater IS aVaIlable In several areas
WIthIn Egypt However, the groundwater In the
NIle Valley and the DeltaofEgypt IS not a resource
In Itself It can only be looked upon as a storage
reservorr that IS supplIedby the Nlie waters through

Introduction

Water Resources
Therenewable waterresources avaIlable to

Egypt are denved from the NIle RIver and Its
watershed The NIle RIver, WIth a mam channel-----------

The multI-year water regulatory capacIty
provIded by the HIgh Aswan Dam has gIven stabIl
Ity to Egypt's water resources by prOVIdIng a
reserve storage capaCIty durmg years m excess of
reqwrements andproVIdIng supplementalresources
dunng lean years Therecent Afncan drought from
1976-87, whIle beIng devastatIng to many parts of
Afnca, has had lImIted Impacton Egypt The HIgh
Aswan Dam's water reserves were dImInIshed, but
the hIgh Inflows dunng 1988 have restored re
serves to approxImately the 1983/84 level How
ever, as a result of the drought, Egypt IS now
focusmg more effort on water management and
forecastIng ThIS effortWIll Improve the utIlIzatIon
ofItS water resource to meet future demands and to
Improve preparedness should drought threaten the
avaIlabIlIty of water resources In the future

ThIS Annex has been prepared to proVIde
an overvIew for those Interested In understandIng
Egypt's water resources and ItS Importance In
sustamIng food and fiber productIon to meet the
demand of a grOWIng populatIon Water Inflow
and usage trends and the future water requrrements
are dIscussed The Annex also outlInes water
polIcy Issues and the neceSSIty for Egypt to com
plete plans and Implement a long range program to
bettermanage the llmIted water resources based on
needs and condItIons In the NIle watershed ThIS
requIrement stems from (1) the SIgnIficant draw
down In water reserves behmd the HIgh Aswan
Dam dunng the recent AfrIcan drought, and (2)
estlmates that show there WIll be InsuffiCIent water
to sustaIn Egypt's projected requrrements by the
Year 2000 unless progreSSIve conservatIon meas
ures and management Improvements are put Into
place dunng the next few years
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Figure 2
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Trends
It appears, based on long-term stage (hIgh

water) records ofthe NIle River, that the runoffpat
tern has a hundred year cycle FIgure 1mdIcates
that there were low flow penods at the begmmng of
eachcentury, hIgh flow penods mthe rmd-century,
and WIde annual fluctuaoons Based on thIS obser
vatton, It mlght be assumed that we are currently
entenng a low flow penod for the next 10 or 20
years However, the long-term weather patterns
and water yIelds to Egypt could very well be
changed because ofman's mfluence through Varl
ous development and usage acttvlttes m the coun
tnes wlthm the watershed FIgure 2 shows the net

water mflows to Egypt at the Hlgh Aswan Dam
dunng the past 20 years and shows that the mflows
for the past few years, excludIng last year, have

1850
Year

1800

FIgure 1

VARIATION IN THE HIGH STAGES OP THE NILE RIVER.

Agricultural Briefing Paper

the lITlgatton dlstnbutton system It IS currently
esttmated that 23 bl1hon CUbIC meters are bemg
extracted from the Nile Valley and Delta and that
thIS amount could be mcreased to 5 0 bl1hon CUbIC
meters to balance the current recharge avaIlable
from the rrngatton system

There are also two SIgnIficant pockets of
anCIent nonrenewable groundwater under the
Western Desert and the Smal Esttmates of the
amount under the Smal have varled WIdely and
have been as hIgh as 25 buhon CUbIC meters The
groundwater resources under the Western Desert
have been stuilied m some detaIl The studIes
milicate that the groundwater IS 20,000 to 30,000
years old and IS bemg recharged by water movmg
m from the southwest at the rate of 14 to 27 meters
per year There IS no recharge to thIS area from the
Nile RIver Current developments are removmg
460 mlllIOn CUbIC meters per year whIch IS 145
mllhon CUbIC meters more than the annual recharge
capabilloes Stuilies have milicated that It may be
econormcal to mcrease development to rrngate an
adilittonal 100,000 feddans by mcreasmg with
drawals to 730+ mllhon CUbIC meters per year At
thIS rate of WIthdraWal the water table would drop
less than 100 meters m 50 years Adilioonal
econOmlC studIes should be carned out before any
further development proceeds

The only other source of renewable water
resources to Egypt IS a very small amount of
ralnfall (10 to 20cm annually) along the northwest
ern coast A small amount of ram-fed agnculture
IS supported by thIS hmlted precipItaOon
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FIgure 4 presents the mean water 1Oflows
over the past 20 years, a low flow year (1984-85),

years and net WIthdrawals from storage dunng the
past twelve years These WIthdrawals to meet the
water requIrements of Egypt resulted 10 lowenng
the gross storage content to only 40 4 btlhon CUbIC
meters 10 July 1988 Fortunately, the current
record 1Oflow year 10creased gross storage to 92
bilhon CUbIC meters as ofDecember 1, 1989 The
multI-year regulatory capacIty of the Hlgh Aswan
Dam has given Egypt a repneve from the severe
scenanos that were be10g predIcted dunng early
1988 and demonstrated the major benefit of the
reservOIr to protect Egypt from five to seven year
droughts Under the worst case scenano, approxI
mately 20 bilhon CUbIC meters can be WIthdrawn
from the Dam's dead storage and used produc
tIvely
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been sIgmficantly below the averageof55 5bilhon
CUbIC meters The figure IS based on the total
annual1Oflows for the Egypuan water year whIch
runs from August through July The 1984-85 total
1Oflow was less than 38 btlhon CUbIC meters sur
pass10g the preVIOusly record low of 42 bl1lIon
CUbIC meters 10 1913-14 Although 1985-86 1Oflows
were back to normal, 1986-87 and 1987-88 were
below average However, 1988-89 demonstrated
the poSSIbIlIty of WIde fluctuauons as thIS was the
record hIgh 1Oflow year smce construcuon of the
Hlgh Aswan Dam As shown by the constant or
shghtly decreased discharge rate from the Hlgh
Aswan Dam (FIgure 2), Egypt was not adversely
affected by the recent AfrIcan drought, WIth the
1988-89 1Oflow, the storage reserve has returned to
approxImately water year 1983/84levels Sull, the
Afncan drought has had an Impact by reduc10g
reserves and several more good years are requIred
before full storage capacIty can be reached The
1989-90 1Oflow appears to be suffiCIent to replen
Ish the preVIOUS year's WIthdrawal but 10sufficient
to bnng the reservOIr up to ItS full level

The Hlgh Aswan Dam was constructed 10
the mId-60s WIth agross storageofl65 btlhon CUbIC
meters Egypt benefited from a senes of hIgh

o1Oflow years between 1968 and 1975 whIch al-
It'lowed the reservOIr to be completely filled The

hve storage capacIty IS 135 bl1hon CUbIC meters and
the dead storage IS 30 bl1hon CUbIC meters FIgure
3 shows the net additions to storage 10 the early

Figure 3
ADDITION AND REMOVAL FROM STORAGE
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and the hIgh flows ofl988-89 (clearly arecord hIgh e
year) There IS very httle difference 10 1Oflows for
the vanous years between November and July, 10
August the chfference between the wet and dry
years becomes apparent The current year's 10-
flows appear to be approxImately equal to the
mean

FIgure 5 (next page) provIdes the annual
hIgh and low water levels 10 Lake Nasser for the
past 10 years shOWIng that the overall levels have
dechned as a result of the recent drought The drop
10 water level beh10d the Dam resulted 10 hydro
elecmc power productIon dtmIfi1sh1Og to 70 per
cent of rated capacIty dunng July 1988 However,-----------
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energy consumptton mpumpIng water from drams
back mto the rrnganon system, pumpIng water
from drams mto the farmers' fields, and pumpmg
from wells The actual seasonal rrnganon effiCIen
CIes at the fann level have been shown to range
from 26 (IneffiCIent system) to as hIgh as 76 per
cent (effiCIent system) To maxImIZe output per
umt of water, the effiCIency of delIvery and applI
catIon must be mcreased

Water Quality.
The overall qUalIty of water m the NIle

system IS goodfor most purposes and very goodfor
rrngatton There are parncular locanons where
local pollutton loads temporanly exceed the abIlIty
ofthe NIle RIverto aSSImIlate ordIlute But, for the
most part, the qualIty of water of the Nile system
from the Sudan border to Carro can be descnbed as
"good" Downstream from CaIro, m both the
Rosetta and Damtetta branches, some detenora
tIOn does occur The water qUalIty m the rrngatlon
canal system IS also good, although there IS more
vanation both spatlallyand temporanly The water
qUalIty m the dramage system vanes from good to
severely polluted

There have been no comprehensIve water
qUalIty studIes m Egypt that are m suffiCIent detaIl
for determmmg the full Impact of multlpurpose
development However, based on mdIvIdual stud
Ies carned out m dIfferent areas of Egypt, the
followmg general water qUalIty mformatlon IS
aVaIlable
• The total dIssolved solIds at Aswan range
from 175 to 180 mIlIgrams per lIter dunng the year,
Increasmgto 200 to 210 at the DeltaBarrage (CaIro),
and further mcreasmg to 312 to 460 atDarmetta and
296 to 392 at Rosetta near the MedIterranean Sea
ConcentratIons below 1,500 rmhgrams per hter are
conSIdered SUitable fonmgatIon at today's level of
management knowledge
• The return flows from agncultural drams
southofCarro areofgenerally good qUalIty WIth 95
percent bemg below 800 mIhgrams per hter whIle
the draIns mthe mIddle Delta have flows generally
below 1,000 mIhgrams per hter However, the
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1988-89 Inflows have restored power producnon
levels to 100 percent of the rated capacIty

FIgure 6 provIdes a table shoWing the NIle
RIver water balance for the calendar year 1982
WIth releases from Aswan of 58 70 bIllIon CUbIC
meters, approxImately 32bl1lIon CUbIC meters were
beneficIally used, mcludmg 27 CUbIC meters for
agncultural producnon The consolIdated overall
water useeffiCIencyof54percentand the rrngatIon
wateruse effiCIencyof45 percent are mIsleadmg m
that much of the losses from the operatIon of the
system and from the agnculturallands are recap
tured andreused several tImes throughout thelength
of the system In many cases thIS requITes large

178
176
174
172
170

L 168
E 166
V 164
E 162
L 160

158
156
154
152
ISO fmmmTmlrmmTnnmTnmm,""",,,""",mrmrnmmmmnTmTmrmmTrmrmnmmTmTmrmmm

A"g-79

I
I
I
I
I
I
I.-
I
I
I
I
Ie
I
I
I
I
I
I

II



ANNEX D PageS

drams m the western and eastern Delta
generally have hIgh values oftotally ms-
solved solIds greater than 1,500 mI1I
grams per lIter and are not sUItable for
rrnganon unless they are mluted WIth
good qUalIty nver water
• There are manyexcepnons to the
above statements near the larger towns

5 la~

and CInes where mdustnal and mUnICI-
pal waters dtscharge tnto the canal or

5 74~

dratnage system causmg localized pol-
lunon problems
• The groundwater drawn from the al-
lUVIUm m the NIle Valley IS generally of good
qUalIty except along theedgesof the Valley where
rrnganon causes some leachmg of desert SOlIs
Wells m the southern half of the Delta produce
good water but m the northern half of the Delta,
saimity mcreases toward the coast The total ms
solved solIds m the NIle Valley, Western Desert,
and south of Tanta m the Delta are generally less
than 1,000 mIlIgrams per lIter As one moves
toward the coast from Tanta, the level of total
mssolved solIds nse rapIdly to 4,000 at Kafr El
SheIkh and 40,000 mlligrams per lIter near the
coast

Future Water Requirements

Egypt's Water Balance
Figure 7 shows the estimated NIle RIver

water balance for the Year 2000 It has been esn
mated that to mcrease agncultural producnon suf
fiCIently to elImInate the food deficIt over the next
15 years, approxImately 39 bIllIon CUbIC meters of
water WIll need to be avaIlable for consumpnve use
ofcrops compared to the current level of27 bIllIon
cubiC meters In addtnon, mdustnal and mUniCIpal
water reqUIrements WIll nse from the current level
of 2 2 (FIgure 6) to 4 9 bIllIon CUbIC meters Cur
rent aVailable mfonnanon mmcates that Egypt
cannot rely on much more than 58 btllIon CUbIC
meters of net water supplIes bemg aVailable per
year dunng the next 15 years, assummg average
mflows As such, the only way to mcrease the

Figure'
NILE RIVER WATER BALANCE 2000

(BllhOll CubIC Mel.CIlI)
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amount of usable water supphes for consumpnve,
mUnICIpal, and mdustnal use IS to mcrease the
water use effiCIency withm Egypt Smce the mam
water user IS tmgatton, the overall tmgatton effi
CIency WIll have to be mcreased from the current
level of approXimately 45 percent to 67 percent, or
22 percent over the next 15 years Under the
current management conmnons and phYSICal sys
tems aVaIlable to Egypt, mclumng the pumpmg
network for water reuse, thIS IS not an unrealIsttc
goal In admnon to Improvmg the tmgatton effi
CIenCIes, PWWR IS mvesngattng ways ofredUCIng
losses to the sea As was done dunng 1987-88,
approXImately four bIlhon cubiC meters of water
can be saved annually by better managementof the
hydroelectnc and navigation release In the WInter
when they exceed the rrngatton demands

IrrIgation Management
A key to mcreaSIng rrnganon system effi

CIency IS through Improved tmganon manage
ment

The term"rrngattonmanagement" hascome
mto Its Importance dunng the last decade and IS an
outgrowth of the evolutton of on-farm water man
agement and tmganon water management work
carned out SInce the 1960s Imgatton management
IS a mIxture of SCIence and art and IS not fully
understood There are no fonnal degreesofferedm
rrnganon management-----------



-----------

ImgatIon management can be defmed as P I· I
the process by which water IS manipulated and 0 lCy ssues
used for the productIon offood and fiber TIns IS a As Egypt progresses toward lIDprovmg the
comprehensive defimtton m that It mcludes water water use efficiency of the nver and canal system,
resources, dams, reservOIrs, codes, laws, canals, numerous eXistIng polIcies will have to be re
mstttuttons, farmers, sOlIs, crop mputs, and crop- viewed and modtfied and additIonal pohclesestab
pmg systems Irnganon management has to do lIshed An Inter-MImstenal Water Plannmg Com
with how these phYSical, bIOlogical, chemtcal, mlttee has been establtshed, headed by the MlnIs
technIcal, legal and SOCial resources are combmed try of Pubhc Works and Water Resources and
and orchestrated along with the essenttal knowl- havmgrepresentattvesfromelghtotherrmmstnes
edge, slalls and mottvattons requrred to achieve This body IS responsible to reVIew the lIDpact ofall
Improved food and fiber productton m terms of a proposed projects mvolvmg the use of water and
stated set of performance goals has the authonty to set poltcles as requrred As the

In Egypt and elsewhere, most of the engI- mImstnes' eXlsttng computer modellIng capacIty
neenng pnnclples to Improve rrngatton manage- Improves, therr capacity to test the Impacts of
ment have been known for years What IS not alternattve poltcy reforms Will mcrease many fold
known IS how to deVise an rrngatton management The followmg IS a ltst of some of the
program based on the phySical and cultural mter- pOSSIblepohcy Improvements bemgdtscussedWith
faces m each locatton One of the most underrated GOE as they relate to rrngatton management
and mIsunderstood dtmenslOns of rrngatton man-· ProportIon offunds allocated for Improve-
agement today IS that of the mrnvldual and collec- ment of eXlsttng projects versus new schemes
tIve rrngatton behaVior of farmers • Incenttves requrred to Improve the man-

Governmentofficials anddonors are slowly agement capablltty of the PWWR
reallzmg the high econOmIC, SOCial, and polttlcal· Cost recovery for water from the benefic1

costs mvolved when farmers and users play only a anes, talang mto account the present and planned
passive role m rrngatlon projects What IS stlll not pnce controls and subslrnes
well understood IS how to match technolOgies and· Benefit package (monetary and ment ad
management modes With rnfferent phYSical and vancement) requrred to retain qualified profes
SOCial enVIronments LikeWise, we need to learn slOnal staff wlthm the PWWR
how to rnagnose and reform key SOCial organlza-· Publtc versus pnvate groundwater devel
tlons and InstItutlons, rnscover better ways to utll- opment to help control water tables and supple
Ize farmer cltents more effectIvely by gIvmg them ment the surface rnstnbutIon system
a sense ofownership In rrnganon systems designed· ResponSIbilIty of PWWR and the farmers
to serve them, and find the proper set or mIX of atthe mesqalevel and for the operatlon of the canal

poltcles whIch proVIde mcentlves that wtll really system
mottvate farmers This IS hardly pOSSible untIl all· Dlagnosnc multtrnsclplInary "bottom up"
profeSSIOnals and agencies concerned prOVide the plannmg and deSign approach versus the engmeer
adequate Incenttves, InStItutIonal suppon, and serv- mg "top down" approach
Ices whIch Will m fact make Improved productton· Coordtnattonresponslblltttes of the MALR

pOSSibilItIes a reality and PWWR
Egypt IS begInmng to adopt an mterrnscI-· Organlzatlon and staffing polICIes of the

phnary approach of usmg a team of engineers, PWWR as It begins to uulIze more advanced tech

SOCiolOgists, econOmIsts, and agronomIsts to Iden- nology
ttfy rrngatton management problems and develop
and Implement soluttons to those problems
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