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NIAR EAST EVALUATION ABSTRACT

TRLWIST TITLELS) A MUMBER(S) [ty = rrnleeeers aerigrae

Major Cereals (263-0070) USAID/Cairo

RWELT CERIPTINTHe myrpose of this project is to establish a capacity to develop and provide
to the fammers of eight pilot governorates the technology needed to increase ceredl, forage
'd grain legume production. This purpose is to he achieved through strengthened research
d extension skills and improved links between research and extension that will in tumn

monstrate increased yields to farmers and policy makers.

AWTHORIZATION OATE AND U.S. LOP FUNDING AMOUNT | PES NUWBER PES OATE PES T1PE

7£79 $47 mi1licn 83-10 February, 1984% G Regular []Oner (Specify)
ABSTRACT. PREPARED BY, CATE | ABSTRAC; CLCWED 8Y, DATE ‘a— 2] [ sbectal

Emily Baldwin, DPPE/PAAD% Arnold Radi, AGR/A - . { O Termtnal

Jarmary 29, 1984 Sidney Bowers, AGR/A c.uie...o” iz

This evaluation was perfommed in May, 1985 by a four member team (two Egyptians fram the
Ministry of Agriculture, plus an AID TDY and a Perscnal Service Contractor fram a U.S.
university). This is the first AID-sponsored evaluation (although the TA contractor, CID,
had spansored an "internal" evaluation six months earlier), and represents the mid-temm
evaluation as called for in the proj¢ct design.

Overall, the team found the projéct to be making "'excellent technical progress,' although
they acknowledge that "much remains to be done." A number of delays in implementation have
ocaurred, many of them not unique to this project: construcfiton, camodity procurement,

. custans clearance, and.insufficient mmbers of participant trainees due to lack of adequate
|English language capability. Despite these delays, however, significant progress has been
made on research results. While the report seems to indicate that progress has not been
as good in strengthening tne extencion aspects of the project and in bringing the research
work mere meaningfully and productively to the fammer, the team did find that the links ‘
between research and extension have been strengthened by the project and that there is con-
siderable enthusiasm for these links amonf participating staff and farmers. As a result,
at the tjme of the evaluatian, the project was reaching 2,025 villages with over 12,000
famers. In addition, small farmer demonsiration fields have shown significant yield in-

creases. : il .A.Luf’:'? RSP BT

Unfortunately, the report is long on reporting the teclmical, research aspects of the pro-

ject and rathér short on detailing specific project problems and proposed solutioms. It

also is weak on making comections between aspects of the project: £s a result, it is ,

difficult to derive an overall semse of eventual project impact and the means to emhance

that ‘m;gg‘;t”m‘_ the Temaining life of project: fwfu— elarus s nﬂh\‘,‘c l
B T ' - 4'& Y s .

Lessons Learned , Ae. ap

port does not detail any lessons leamed and does not seem to be comprehensive enough

to yield meaningful lessons with any certainty. ‘Nonetheless, improved links between ex- .,
tension and Tesearch in an effoft to reach fammérs with better, more relevant and timely .7*:‘ m]‘
information is obviously an important means by which to increase crop yields as well as toy .l
increase the enthusiasm and interest of all participants. /T'-“’fT-""E

¥Althcugh this evaluation was perfarmed in May, 1983, USAID/Cairo did not finalize the repart
wntil January-February, 1984. This was because there were several points of clarification
that had been requested of the team in the draft report; these clarifications were not
farthcaning, and, after many months, the USATD decided to go ahead with the repart as 1t

was in draft. <3 .
' r‘\o?*;am

—~)
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U.38. Agency for International Dav.
Washingtcn, DC 20523

It has te=n several meanths now 3ince veou and Fred Mann wa
evaluate the EMCIP project. I® appreciate vour effor-s an
informaticn that yecu previded frcm the avaluation., In cetrc
ncwever, ve ara having scwe problems with the fam © reccre —i.a.,
we are findirg sore Japs and scme discontinuities in the presentaticn cf
the informaticn that are making utilizaticn of the information difficult
if not irpossible. Por thiis roascon, T am heoping that we can prevail upon
you ta give us a little mcr2 of your time in pulling some things together
in the report. T razlize that chisz i5 2n irgesiticn on.ycu ard that we
have no real incentive to offar. Ifenethaless, we hcge we can incarest
you in a little axtra time to help us out vith the follcowing orcblems
with the report:

I
£

2
2
L2l

1. Summary - Sacticn III iz anticlad *Sermary of Findings and
Reccrmendations,” yat very littls of a ganeral susmary is available in
this section. Part A of Zecticn III shculd te expandad to explain why
"the project is making excellent technical preyress.® How, for exarmle,
co the various project ccrpenents (research and extonsicn, trainirg, seed
production, etc.) fit tegether? ‘hich components. have facilitated
progress? Which have inhibited it? Mcre importantly, is the proiect
making institutional pregress? (i.e., i3 it achieving the stated
purpese?) In the opinion of the Mission, Section 1IX.A should Le
eXpanded to discuss how all of the project pieces cuntribute to a project
whole and what exactly that "whole" is. We also believe that Section
ITI.B ("Findings and Recarmendations for Specific Program Are2s®) can Se
deleted. This section is not sufficiently specific or analytical to ke
useful, (Section I{I.B.2 — *CID International Evaluation®
(Internal)—should be expanded into a separate section on methodology
that alse discusses the evaluation methodology used by you and Mann.)

2. Progress - Section IV ("Progress to Date") i3 very uneven in
Presentation. Same subsections discuss "acccrmlistments® while others do
not; scme discuss “accomplisiments® without comparison to criginal
expectations while others do compare. These problems are particularly
acute and glaring in the first two subsections — (A) Research and
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Sincerely,

Emily Raldwin
Evaluation Officer
USAID/Cairo

DPPE/RAAD:SBaldwin:mf:10/12/83
Doc:0341p
Disc:00025B

Clearances:
AD/DPPE, N. Sweet L;ﬁﬁfi)

AGR/A, J. Swanson %~
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Activities Recommended for deczer Yrogram Suppors

a2 declining suppor:z basis:

Operating costs (other direct coszs) of X/E Center-EMCIP operaziomns.
Operating costs of Extension demonstration plozs program.

University GranZs program.

Continuation of in-country training program.

Improvement of certified seed production, cerctificat-on and
distribution system (esp. for wheat, barley, food legumes and forages)

at £Z Cantars. (Seed support for Seed Depc., MOa).

Consolidation and expansion of data processing and data base
(research, production, sociseconomic).

Support to collection of socioceconomic informatiom o1 a continuiag
basis, i.e., sample surveys and farm records.
a full support continuing basis:

Ph.D. degree and post doctoral training in U.S. and short term
nonacademic trainiug.

Intensive English training ia Egypt for potential training candidates.
Extension equipment (audio visuals, etc.).
Short-verm TDY support and selected long term expatriate advisors.

Drainage and Irrigation upgrading at Sids and Shandoweel.
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Al MIDTIRM ZXTIRNAL IVALUATION O
SOYPTIAN MaJOXR CIRZSALS IMPROVEEN
(EMCL?

)
May 10, 1985

1

Background

Tnere has been an active program of maize and wheal reseacch ian Ezvp.
for many years. A4s early as 1969, CIMMYT (with Ford Foundation funding)
was providing resident advisors to Egypt in maize and wheat research.

Project Evolution

In 1977, the Government o Egvpt (GOE) became interested in establishing
an expanded comprenensive national maize and wheat research and produc—
tion program. Tney requested design assisctance from USAIl/tgypt. Tha
EMCI? project evolved from this request.

A Project Identification Document (PID) for the project was approved in
mid-1977. The Consortium for International Development (CiD) was
selected to provide projact design assistance under the collaberative
assistance mode and completed its report in March, 197%. A project
paper (PP) was prepared and approved and a grant agreement for the
project was signmed in mid=1979. A Hosct Country Technical Services
Contract for implementation was finalized between CID and the
GOE/Ministry of Agriculture (MOA) om Januazy 2, 1980.

According to the PP, the "purpose and principal focus of the project is
to develop/provide significant knowledge and expertise prerequisite to
increasing cereal production by approximately 25X in eight Goveraoraztes."
This purpose is to be achieved by development of new technical infnrma=—
tion concerning cereal production, development of new cultivars with
increased yield capability, establishment of an integrated research -
extension system, testing and adoption of mechanizarion for Egyptian
conditions, and providing technical and advanced training for persounel
involved in the project.

Four cereal crops were to be included: Wheat, Barley, Maize and Grain
Serghum.

The project provided the following AID funded inputs for achieving
project purposes:

1. Ten long-term expatriate specialists (including a chief of party) in
a wide range of disciplines, plus 30 person months per year (PM/YR) of
short-term specialists, and 24 PM/YR of campus backstop specialists, as
well as campus coordination and management staff ($9.1 millien).

2. Long and short-term technical (60 persons) and academic (30 persons)

training abroad, and im-country on—-the-job training (for 282 trainees)
($2.0 million). :

1\



3. New coastructlon of cifice/ladoratory/lidbrary facilities at thres
locations anc new apartments;shop Zfacilizias at two iocations, as well
as renovations cf existing strucctures at two locations i83.7 million).

4. Comnodities, including vehisles, field researchn and ladoratory
equipment, office and training equipment and supplies, and library
materials (S8.7 xzillion).

. Funding for other direct costs such as support staif, compucer
services, vehicle operating expenses, ana research and extension progran
cperaling expenses ($2.7 million).

GOE input commitments included 33 central office professionals, 177
field center professionals, 160 village agents, 185 suppor: staff, and
land Zor research at Zive locations.

Intal ALD funding was for $30.0 million and total GOE funding was for
$%.9% million. Outputs called for were:

l. A restructured major cereals research/extenmsion system (Wheat,
Barley, Maize, Grain Sorghum).

2. Proven and functioning strategies for reaching farmers wich improved
technology.

3. An improved seed production and distribution system.

4. An accessible appropriately processed research and information daca
base.

In the original Technical Services Contract, CID was responsible for
providing long and short-term technical assistance, participant training
(both in~country and abroad) imported laboratory equipment and supplies,
and other direct costs for logistic support. The MOA was to coatract
directly for comstruction of facilities and for procuremenc of fieid
equipment, office equipment and vehicles. In subsequent amendments Zo
the CID/MOA contract, CID accepted respomnsibility for procurement of all
project coumoditries (Feb. 19, 1980), and for all comstruction of
facilities (Aug. 15, 1980). An expatriate Business Managemeat
Specialist position also was added in the first amendment.

In Mazch, 1980, the CID chief-of-party and three specialists arrived in
Egypt to begin EMCIP operations. Three additional specialists arrived
during the remainder of 1980. iIn addition, 21 PM of short-term
technical assistance was provided im Egypt during 1980.

In August, 1980, USAID prepared an amendment o the original project
paper (PP) to include additional inputs and activicies. This amendment
was developed jointly by USAID, MOA and CID with the assistance of a
four-person design team provided by CID, and .technical informazion drawm
from three studies that had recently been completed {by INTSOY, Winrock
International, and Bricish Overseas Development Ministry).



Tne amencdzmen: wzs inctended to "in:zrezase :the cezanica. coherenze of rthe

prOJecc &nc 10 meet the need Zor rechnical soundness wicthin eackh
activity." (2., 28 of amendmenc nc. 1 of PP

The amended project was authorized in August 1980, an amendsc pToject
agreemen:t was signed on September 28, 1Y8J, and an amended CID/MOa
technical Services Contract was signed on February 14, 1981.

The amendmen: added the following activities zo the project:

l. Forage Research/Extension program (Berseer clover, introduction of
new forage croos).

2 Graln legume xesearch/Exceasion program (Lentils, chickpeas,
s 2n5 and minor legumes, but excluding fava beans)

3. Incorporation of farming systems inco the research and extemsion
programs.

+. Four seed cleaning plants at the researci/extension cencers =o
satisfy research needs and needs for production of foundation seed.

Ia additien, adjustments were made in the research/extemsion program in
major cereals.

Cacorecs £~r the overall project as amendad, were specified as follows:

1. Incorporation of farming systems into the research/extension
programs.

2. An integrated researcn/extension program for cereals, grain legumes
and forages.

Six "Sub-outputs' also were specified:

l. An ongoing program of research, capable of continuing development
and provision of new technologies to faruers.

2. An ongoing program of excension to farmers, closely integrated with
the research program and tied to farmers' needs.

3. Improved technologies tested and distributed to farmers in the eight
plot areas and ready to be applied on a larger scale.

4. A proven strategy for reaching farmers suitable for application
throughous: the research/extension system.

5. Trained Egyptian research and extension persomnnel, and

6. An institutional base capable of maintaining the programs begun
under th2 project.



additional inpucts provided by ~ID under the amendment tozalled Si
miliion Zor the fsllowing:

-
/

.0

1. Five adaitional long-term expatriste specialists, a conscruction
supervisor and 72 PM of shorz-rterm speciaiists (Se.4 millicmy.

2. An acddicional 35 persons wece to receive lomg- and short-term
training abroac (50.6 million).

3. Construction of additional laboratories, offices and scaff nousi
(82.4 million).

4. Seed cleaning equipmen: and additional vehicles, extension equipment,
field machirery, lab equipment and office equipment (S1.7 wmillion).

5. Funds to provide research grants to Universities carrying ou:
research with cereals, legumes, forages 2nd related areas (S1.7 million).

6. Oth»r direct operating costs of the programs ($2.1 million).

The GOE was to provide an additional 122 research staff and 145
technical and support staff, as well as $300,000 of funding for the
University grants program.

Three addicional long-term expatriates arrived in Egypt during 1981, ard
approximately 65 PM of short-term assistance was utilized. By mid-198Z,
another four long-term specialists had arrived, for a total of eleven.
By October, 1982, 16 of the total of 17 long-term positions were
staffed. 24 PM of short-term assistance were provided in Egypt during
1982.

B. Current Project Status

As of May 1, 1983, the project is organized around six research pro-
grams, four programs for upgrading research/extension centers, an
extension program, a training program, & university grants program and
an EMCIP? communications program (See table A). The project is adminis-
tered jointly by the Egyptian Director General of the ARC and the
expatriate (CID~-NMSU)* Chief of Party.

Each program is jointly managed by an Egyptian professional (program
leader) aand an expatriate counterpart (program specialist) except the
University Grants program that operates with a Grants Committee, with
an Egyptian chairman, and an expatriite manager; and the communications
program with an expatriate editor.

New Mexico State University (NMSU) has served as U.S. Coordinator of the
project on behalf of CID. As such, NMSU is responsible for expatriate
staff recruiting, all U.S. dollar procurement, coordination of arrange-
ments for U.S training, and other U.S. support services. NMSU and CID
are jointly responsible for overall financial and technical management
of-the project.

*Consortium for International Development-New Mexico State University
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Tabie & = IMCI? Procsrams, Manazement Teams and Professional Scaff

Management & Teams Leadershaip

Program
Program area Program Leaders Specialist.
A. Research Programs
.l. Wheat and Barley Dr. Rashad A. Vacaat

2. Maize and Sorghum

3. Food Legzumes

4. Forages/FSR

5. Soil/Plant Nutrition

6. Economics/Statistics
& FSR.

R/E Centers Upgradiag Program
l. Construction
. Mechanization

2
3. Seed

4. Irrigacion/Drainage and
Water Management Research

Extension Program

Training Program

University Grants
Program

Communications Program

Abou El1 Enein
Dr. A. Ismail
Dr. A. Nassib
Dr. A. Ramman
Dr. B. Sn. Zikri
Dr. Basheer

Eng. E. Yassin

Mr. Ahmed El Behery

Dr. A. Mansour
(acting)

Mr. H. Wanis

Dr. W. Misena

Dr. A. Momtaz

Dr. Bahir Oteifa,
Committee Chairman

Dr. B. C. Williams (acting)
br. K.G. Cassman

Dr. J. Thomas

Dr. B. C. Williaus

YMr. R. Lidn

Ms. Coleen Brown

Mr. Martin Whalen
Dr. Floyd Matthews
Dr. Glenn Carmahan

Dz, E. Foerster
Dr. E. Foerster

Mr. Brookey
Dr. R. Dobson

Pr. J. L. Graves

Mr. R. J. Foote,
Manager

Mr. R. J. Foote, Editor



Project Logical Frameworx and Implemen:ation Plan

The logical framework matrix in cthe original PP included onlv a par: of
the purposes and ouctputs specified in the P? zext. Anocher partial
log-{rame zatrix was included in PP Azmendmenz No. 1. These two
log-Iirames were never integrated, ror did chey comfpletely reflect the
content of the PPs. Tnus, to date they have served little useful
purpose for project management. The Internal Evaluation cirried out in
November, 1982 made an attempt to integrate the two log-frames.

A revised combined log-frame is included as Table B. This combined
log=frame synthesizes appropriate elements of project descriptions in
the PP and amended PP, as well as the operational plans of the original
CID/MOA contract, and Asmendment No. 3 to that contract.,

Implemencation plans were provided in the originmal PP, as well as the
amended PF. These were never integrated into a coherent waole, nor was
an implementation plan specified in the grant agreement or the
technical services comntract. CID was required by the origimal CID/MQa
contract to prepare Quarcerly Reports of progress and plans of work for
the ensuing quarter. This was changed to an annual plan of work
requiremeat in the contract amendment of Feb. 14, 1981.

The first annual plan of work was prepared for the period September 1,
1981 through December 31, 1982. This plan of work contained time
phased implementation schedules for major activities of mast programs.

A plan of work also was prepared for calendar year 1983. This plan of
work used a standardized format providing a listing of activities with
time tables by program unit and specified objectives within the program
unit. The present system used by EMCIP of developing time tables for
activities in terms of achievement of specified objectives appears to
be a reasonable means of tracking progress.

Table C provides a comparison of the activities (or milestones) time
table in the original implementation plans with dates these milestones
were actually achieved (or are projected to be achieved), and estimated
impact of delays in achieving some activities.

Recommendation

EMCIP and USAID should review the combined log=frame proposed herein
and assure its conformance to the agreed upon magnitudes of outputs,
purposes and indicators of achievements of the project. Once approved,
EMCIP should proceed to assure that the means of verification for
indicators of achievements and magnitudes of outputs are being
generated through appropriate objective reviews and studies and
summaries of project records. EMCIP, MOA and USAID should agree on
what studies, record summaries and reviews are required for this
purpose.
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PROJECT DESIGH SUMMARY
LGGICAL FRAMEWORK

S-luwprovemeat Project . (EMCIP)

Lite of Projecs:
Fiom FY __ __.
Yeotal U. 3. Fuidn -

Dare Propread; __

o FY__

— o

s ¢ & -

OVICTIVELY VERIFIADLE TOICATORS

MEANS OF XERIFICAT 10N

curom o Sectw Gaali The laveudes vblectie to
ich this projoct contibutan; (A1)

To Increase small farmer

production and fncome from

bhasle Fleld crops

Lavures of Geol Achiuvameny (A-2)

WP ¢ S i

L. Achieve a 10X yield
increase nationwtde in
cercal graing and grain
legumes covered under the
project

Increase small Farmer
tncomes in pilloc areas by
15 - 202

(A-3)

la. GOE annual yield data
b. project evaluations
2. appropriate studies based on
saﬁple surveys of sources and
changes 1n small farmer

incomes in pillot areas.

¢ ————— ot Sp—

Assvrptions lor eciivevi. goul targete: |4

1. Other required inputs wil
be avallable to small
farmer 1n a timely manner
Favorable market incentive
will prévnil for target ¢
3. GOE uil; coatiwue to
emphasize small farmer
development and producctior

of target crops.




ioct Vutle & MHupmlier:

VHOJLCT DESIGH SUMMARY
LOGICAL FRAMEWORK

7 Ll'l u' l"w.u,a .
Tiom FY NF"_‘__._ -

Totul 1. 5. Ful\-hﬂv. e e e s
Date Peopared: __ :

PAC

HARRATIVE SUMMARY

_GNIECTIVELY VERIFIABLE INDICATORS

10ct Purpose: (D-1)

To establish a capacity te
develop and provide to the
farmers the technology needed
to iuncrease cereal, forage and
grain legume production, with
pllot program in eight

governorates.

- — e - -

Conditions thet will Indicets purpose has been
achieved: End-of-Project stzius, (01.2)

l. An ongoing integrated
program of rescarch and
extension exists, capable
of developing and provid-
ing new technologies
relevant to farmers' needs

2. Improved technology tested
and distributed to farmers
in eight pilot afeae.

3. A proven and operational
extension strategy for
reaching farmers with the
selected technology is {n
place and functioning.

4. Yields of cereal grains
increased by 25%, and of
food legumes and forages
by 10X, in governorates
with project pilot areas;
yleld increases of 20% for
food legumes and forages
by farms within the pilot

areas.

MEANS OF VERIFICATION _

IMFORTANT /" SUIAPTISIS

(©-3)

Project evaluations
(indicators 1-3)
Appropriate sample surveys
and fleld studies
(indicators 2-4)

A'lwmpllnnl loe achioviag purpose: (D 4)

. GOE and ALD matntaln
commltment to the project
mode of assistance.

2. Tralned participants 111
pqsltlnnﬂ commensurale wj
their tralning and capa-
billcy.

3. Project clements are
sustained within a viable
institutlonal framework.

4. Seed productlon bott lenec
will he overcome by a
foltow-on project or othe
activitiea In a timely
manner.

5. Interdepartmental
coordination and coopera-

tion will he adequate.
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ct Title & Humber:

FROJECT DESIGH SUMMARY
1.OGICAL FRAMEWORK

NHARRATIVE SUMAARY

ONIECTIVELY VERIFIADLE INDICATOUS

MEANS OF YIRITICATION ]

'(; Quipuis; {(C-1)

Restructured Research/
Extension System in place

and operating in terms of:’

a. Ao {improved process for
tdentifying problems and
1ssues in research

b. An improved process for
public adminstration of
cereal, graln legumes and
forages research and estension
programs.

c. An integrated programs of
research and extension
Improved and expanded cereal,
grain' legumes and foragesa
research and extensicn
programs in place and
operating in terms of:

a. Tralned research staff
b. Trained extension staff
Established research and

C.

extension centersg

N7

Magnitude af Ouipuls; (C-2)

1. System operating in efght

governorates

a & b: Total p#rticlpantsn

407 Trained by 11/84

LT abroad = 30

ST/in-country = 282

ST/ abroad - 60

LT/ST abroad by amendment
35

- c: Four centers; one central

2.

office; 68 Governorates
extension offices in place
d: sufficient to be appro-
priate for different
production conditions-1in
Egypt

e: significant adoption
rates for new varfeties and
improved cultural practices

achieved.

.3

(applied to all outputs)
COE and Project records
and appropriate summaries
thereof

. Project cvaluatious

- Project progress reports

Site inspections

- Sample surveys and field

studles ag appropriate

Lile of Project.
Fiom FY . FY

Total ). 8. Funding, _
Dote Prepoved:

———————

PAGI

IMPGRTART AS*IMPTIONS

Assumptiont for achisving “uipuls: (C.4)

(applied to all outputs)

1.

4,

COE agricultural agencles wi
recognize the beneflts of and
support and Taterprited
research and extenston progrm
Trainable (dnciuding lanpuage
competency) staflf will bhe
identified in timely manner
Land for center establlishment
will be provided Iy timely
ﬁanner

GOE fncentlves are sufficient
to assure adequate sced produe
tion and utilization
Universities will support
research Brants programs
Instituttonalizatfon remalns

a clear and supported object v

t,the project
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1ejact Title & Humber:

FROJECT DLSIGH SUMMARY
LLOGICAL FRAMEWORK

" NARTRATIVE SUMMARY

[ ONJECTIVELY VERIFIADLE IMDICATONS

MEAMS OF VERITICATION T

Lile of Ploioc.l.
From FY ' FY
Totol 11.S. Fuuding _

Date I'sepaeds

IMPORTANT ASIMPTIONS

roject Quiputs; &N

d. improved varieties and

production practices

developed and continue to be

developed.

luformation on new varieties

and improved cultural

practices being disseminated
in an effective, continuing
manner to farmers.

Extension strategies for

reaching farmers developed

and being implemented:

a. Trained villag. and
district agents working
in progran.

b. On-farm demonstraticns of
improved varieties and
production practices
being carried out on a
continuing basis.

Improved see production

technology and seed distri-

bution system developed and

functioning effectively:

Mognitude of Outputs: (C.2)

o

Ja. Program extensiun agents
assigned in eight
governorates.

“b. Demonstration activities

being carried out in eigh:

governorates.

(C.5)

#33umptions for ozhieving -.-ulpuu: (C.
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eject Thile & tumber:

FROJECT DESIGH SUUMARY
LOGICAL FRANEWORK

NAECRATIVE SUMMARY

ONJECTIVELY VERIFIADLE IMNICATONS

s1ect Outpure: (C.1)
a. Trained professional and
technical staff in place
Improved field inspection
procedures belhg applied
Improved seed processing
facilitles in operation and
processling all research and
foundation seed needs.
Improved and reliable seed
distribution system 1in
operation.
Research production and
socio-economic data base for
cereai, grain legumeg and forage
programns etatiaticaliy analyzed,
summarized and stored in
effectively accessible
computerized form.
Farming systems dimension
will have been incorporated
into the research and extension
programs for cereal, grain

legumes and forage crops.

Lo

e

~ Governorates

Mognitvde pf Outpuss: (C-2)

4a. See 2a. & b. ahove.

b. In eight Governorates

c. Improved faciiities at four
regearch/extension cepnters
in place and operating
effectively

d. Operating in.eight

‘5. Micro-computer center
installed and operating at
a capacity sufficient to
analyze and store gll progra%
data.

Dimension functlonlng in all

programs¥*

* Recommended for modffication

MEANS OF YERITICATION

(Ca-

Lite ol Projecy,
From FY _____
Total 1. S, Fundin,

Uare Piermeds,

L F“_c——.

IMPORTANT Asijlmr’vlmsg

Aysumptions for achieving “ulpuls: (C-dj
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FAOJECT DESIGH SUMMARY
1.OGICAL FRAMEWORK

NACRATIVE SUMMARY

ONJCCTIVILY VERIFIADLE IMNICATONS

Lits of P’sojecy.

foject Oulpull: (C- 1)

7. A University grants program
to support project-related
research will in place and
functioning.

8. An agricultural mechanization
program relevant to cereal
Brain legumes and forage
crops production will be inp
pléce and functioning

9. An institutional base
capable of maintaining
the improved system will be

in place and operating

Moagnitude pf Ouvtputa: {C-2)

7. Crants totalling 2.0 million
equivalent will have been

completed.

€ Research equipment will be
properly maintained;
appropriate machinery for
farm use will have been
tested.**

‘9. National Research/Extension
system will bhe organized and
staffed acéording to syatem
developed in program

**Recommended for deletion

(C-3)

7. CGrants project repurts

and grant committec

reporfs,

From FY __ ry
Totel ). §. Funding_ -
Cate Prepoveds ___
IMPORTANT AS° MPTIONSS
Assumptioas for ochleving stpurs: (C.
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PROJECT DESIGN SUMMARY
LOGICAL FRAUFEWORK

HARRATIVE SUMIMARY

FeomFY __' 14 FY__._
Tol 12 S, 1 undin-

e Prapare.d —

Lite of Project:

OB)ECTIVELY VERITIAULE WiDICA TORS

siec) lnputs: {D-])

USAID:

Fechnicql Assistance

Tean lLeader

Research Speclalistsg
Consultants

Backstop Personnel

[Egjning

Long-tern
Short-term
In-country

onstruction

Office/Laboratories/ﬂqnsing

ommodities

Vehicles, fiold

Research and laboratory
Equipment and supplies;
Of fice and training
Equipment and supplies;
Library books and
reriodical subacriptions.

MEANS OF VERIICATION

Implamentation Targes (Type ond Quaniiny)
(D-2)

See detailed budgec

(-2

USATD records/CGOE yecords

MPORT AT AV UM 11011

Assumplivas for piov-ding Inpute: (D.

AID,COE,vnntrncrur & supy
provide goods and scrviee
on time as required.
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et Tiale & Mumber:

PROJECT DESIGH SUMMARY
LOGICAL FRAMEWORK

L9 OF T O L
Yeom Fy ____ _

Totst 11.S. [ unding
Date Prepoiad. ____

wFY__

HARRATIVE SUMMARY

ONJECTIVELY VERIFIANLE MIDICATORS

it lnputs: (D-])

her Costs:
dgetary support
mputer services,
cretaries, etc.

flation Allowance

ntingencies
E
itning Support

larles
ud

Implemwniation Targer (Type ond Quuniity)
(D-2)

See detailed budget-

(D-3)

MECANS OF VERIFICATION

USAID records/GOE records

IMPOR]ANI A’ ‘ UMP]IONS

Au;m;:lomu lor pmviqu Inpute: (D 4)

AID,GOE, contractor and
suppliers provide goods an
services on tlwe as requlr
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Table C. Original Project lmplenentation plan for major wilastones, actual date nchieved (or prujectéﬁlj monthe
of delay, tepact of dalay sud prosjecte for achieveacit (&HGIF) Y

- -

Frogram Date Date Achleved Difference Impact of Fronpecta for Conmentn
Lnput planned (or (monthe) Delaya on aclhilevemsnt by
wilestone 1/ projected) pvoject progress and of project
periud
1. PP spproved 6/79 /19 - — -~

2, Grant agreament

sligned 172} 17719 - - -—
). Project Director

Cenaral appointed 8/19 1/80 S =l nor -
A. Technical assistence

conttact signed /7 1/80 4 mlnar -
5. Tesm laadar COP

srrivee 10/7% 3/30 s winor -
6. J long term

techniclene srrive 11/79 300 4 minor -
7. Hajor Caresls Direc~ |

torate established 11/79 /80 4 =inoc -
8. Central office eteff

_sppeinted 2/ 3/80 3 nlnor -—

9. 1 edditions] long

term techniclane

arrive 1/e0 /80 5 slnor -
10. One sdditional LY

technicles arriveas 3/80 1/%0 4 ulnor —_—

1. Tesm membere sslected

for traloing 3/eo - - not poselble short-tera nonacadealc tvalaning
for scademle progressing satisfectarily
training
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anie U, Urlslgll Project 1

ewentation

lan for major milestones

octual date achieved {or p

ro]ected), manthe

of delay, Impact o;RZ'I-y and prospecte for achievement (ENCIP)
Program Dste Date Achieved Diffecence Impact of Prospocty for Comnenta
Input planned (or (=months) Deleys on achievement by
nilestone 1/ projected) project progreas end of project
period
12, One additional LY ]
team member arcives 3/80 1/80 2 alnor -
13, R/R Steff posted s/e0 3/s0 -~ - -
14, Helze & Sorahum
seed beds prepared
(fizst:time) 5/80 3/80 -_ -_ —
13. Constructing ALK need addftional
wvork completed 6/80 3/8) K} wa jor gond funding
16, PP amendment
approved 8/80 e/80 -— - - -
17. Asended graat
sgreement elgned 9/80 9/00 -— -—
18. Vield Equipaent in Co.tlul..
place s/80 /80 - - - sctiviey
19. Uheay & Barley seed
bed prepared 9/80 w0 -_— —— - -
20 Two addiciensl LT '
techuiciane arrive 10/830 1{80 -_— -_— -— -—
2t, Comtract smended to lost 19 AID
conlotm emanded ¥P 11/80 jn ) winor - ungil ‘3i.‘



Table C,

Ociginal Yrofect Ispiementation plan for asfjor -lllltoncl.

of delay, impact of delay and nrospects

actual date achieved (or

foc_achievenent (FHCIP)

peojected), wonths

Program Date Date Achleyed Difference lapact of Prospecta for Commant s
Input planned (or (wonths) Delays on achievement by
ujlestone )/ projected) project progress end of project
perlod
22. Final technlclans ye, &/nx, ym1,
‘arcive (per amend- 1/8% 2/e2, ¢/92, 71/82, 12 - 20 sigatficant - -1
ment) 8/82, 9/82
21, Construction started naed additions}
at sll oftes /81 s/e2 1¢ aejog good funding achfeve
conqtruc;ion
objectiven
28, Teau menbars welected
for trainlng (ae per not good for partial
amendmant) 2/6) 2/81 —_ -— acsdenfc
23. OOK stuffing rinslised Lack of eppro-
(as amanded) /0t coatinuing -— - - priate otelf hag
been 8 problen in
Lleolated cases
26. Profect reorgenisation
coupleted /e continulng -— -— -— -~
27. Amended fleld end lab
18, Grent pregrem criterts snandment lest
& selectfon cosmittes in AIR wntid
finalfsed 4/ yn 12/a
equipment ordered /e 3/e1 cont{nuing
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Tahle C. Origlnal Projeact Implementation plen for major milestanes

rospects for achieveasent (EMCIP)

of delay, fwpact of delay an p

actual date schifeved

oc Ero]ncled)L monthe

Program Date Date Achleved Differencea Impact of Froepects for Comment s
Toput planned (or (months) Delays on achlevement by
wilastone 1/ projected) project progrese end of praject
_period
19. DPemonstratlon plote
Inftiated 6/81 é/m - - -
3O0. Ficet Extecnal
svalustion 781 /81 — — -
3. Bquipmant arrives cont{ououg
(amendment) 9/81 after 4/80 -— - - continuing
32. Ficst University amendment lost
grant svarded 8/81 1/ 10 winor good im AID uattl )2/81
33, Coustrucgloa §¢ additional funde
couplated 11/81 8/8% 3} na jor sood ava aysliable
. Trainleg
complated 13/83 /87 Jest lang tera scadenmis participant gxpected to be aent 3/8)
eod wiil requice & yeure.*
35. Past projact eval-
ustion completed 4/8% A/8s
36. Production goals
feached for wheat
salxe, barley, end
grala sorghua 12/84 12/84
37. Production gosle
for Legumea 12/8% 12/84






II., Purnose of Review

The original review desizn in the P? and the review design in Amendmen: No. 1
vere based on a aumber of key hypotheses abour the relationships anmong
Tesearch, tecnaclogy, information diffusion anc the rasulcans increased
ability of smail farmers to increase outpur. The originmal desizn team
apparently Zelt that, given the availabilicy of data and information and the
number and abilities of researcn personnel presently working in Egypt, the
Project should be directed toward organizational restructuring and extension
type activities as well as research per se. In other words they felc thats
given current levels of tecinology and by initiating research for improved
technology; by testing techniques for dissaminating information; by developing
a person to person interface between extension subject matrer specialists and
researchers, and by training and placing extension personnel to work at the
village ievel, activities could be iniciated to overcome problems of
technology lamproved production practices.

The review plan in the criginal project paper provided for intermal, annual
and special (externmal) reviews. Internal reviews were ro be-handled by the
contractor and used to momitor progress towarcs project outputs anda purpose.
The annual reviews were to back up the internul review, but would involve
additionally MOA/AID staff and limited outside reviewers. Contractor staff
were not to participate in preparing the reports of annual reviews.

Special reviews as described in Amendment No. 1 would be external im nature,
in that the contractor would not participate in the drawing of conclusions or
in preparation of the final report. Two special reviews were scheduled, one
in year three and one in year five. This review is the first of the two
special reviews. The purpose of the review is to. take an external look at
project design and implementation in order to make adjustments needed to
improve chances of the project reaching successful completion. The review is
to be used as a management tool by USAID Egypt to assess progress, and to
determine mzid-stream corrections which may be helpful to reaching end of
project goals. The purpose is not to find fault but rather to assess
utilization of resources, and progress to date, and to make recommendations
for changes in direcrion that will insure successful completion of all project
activities.

III. Summarv of Findings and Recommendations

A. General Conclusions

The project is making excellent technical progress. In the first several
months of the project, there were a number of chronic management problems,
but in the past few months these have been partially resolved (on
commodity procurement, physical inventory management and constructionm).
However, much remains to be done.

There have been delays in commodity procurement construction as well as
the che filling of some long-term expatriate positions. These delays have
not significantly affecred technical progress of the project. The
original design team in assuming that construction, R/E ceater upgrading,

3
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ané field ancd laborazcry equipmenc would be necessary Zor thée generation
oI technology, apparencly did noc recognize che quantity and qualicy ci
on-shel{ technology available. By creating the research/ex:cension
linkages and initiating the demonstration programs, progress toward the
achievement of project objectives got underway virtually from the outset,
without the need 'co await generaticm of additional technology.

Findings and Recommendations for Specific Program Areas

l. Research/Zxtension Integration:

The project has already been successful in achieving integration of
research/extension at both the research level and in the field. This can
continue to grow in strength but to do so, it must be a ma jor focus for
the remainder of the project life.

The MOA has integrated the ARC and the Agricultural Extension and Rural
Development Research Institute into one new organization calied the
Agricultural Research and Extensioa Center (AREC). This has been
encouraged by several different independent initiatives. They are:

a. Research/Extension Integration by EMCIP.

b. U.S. Extension Study Team Report, November 1981

c. U.S. Presidential Commission Report or Agricultural Development in
Egypt, July, 1982.

d. Scrong Support by Management of EMCIP, ARC, Extension and Rural
Development Institute, and the MOA.

2. CID Ianternatiomal Evaluation:
The CID November 1982 Internal Evaluation was quite comprehensive and
identified several areas that need special attention. This review is
based on the CID review and other factors as follows:

a. AID Documents

b. EMCIP Documents

c. Field Visits

d. Intensive discussions with project personnel in USAID, EMCIP, ARC,
and the Research/Extension Centers (R/Cs)

This is an extremely complex project to be evaluated .by a 4-person team in
4 weeks, however because we benefited from the internal evaluation and
from frank and open insights of project persomnnel, we were able to
identify critical areas of progress and major problems yet to be resolved
in order to achieve planned end~of-project (EOP) status.

3. Program Modificaction:


http:evaluated.by

we do not see the need for major adjustments iz any of the ongcing project
componens exceptc for:

C.

a. Farming Syscems Xesearch

l. Under Egypctian conditions, it would be more appropriacte to build a
farm and home management capability into extension service, including
the initiation of f{arm and home record keeping systems.

2. Intenmsification researcn (intsnsify from 190% amnual cropping
cycles to 300%). A goal for the MOA is to move toward 300%
intensification of cropping systems. We recommend development of crop
intensification trials at the R/E Centers. It is feasible to achieve
three crops per year under certain cropping conditions. This is a
research problem and cannot be resolved in on-farm tescs.

Statistical analysis and establishment of urilizable data base

l. 1Install micro computer terminals.

2. Expand Center capability to include research data word processing
and administration of accouacs.

3. Place terminals where easily accessible to technical staff.
Expatriate team composiciip beyond current long-term tours of duty.

l. We found that the Egyptian professional staff at all levels are
highly motivated, technically competent, and experienced.

2. Because of the considerable technical progress made to date, we
feel the long-term expatriate positions required are primarily in
management areas. We would suggest that as present tcurs of duty
permit, the long-term expatriate staffing should be as follows:
i) Chief of Party
ii) Business Manager
iii) Physical Inventory Control & Management Specialist
iv) Seed Production/Processing Specialist
v) Construction Coordinator
vi) Extension Management Specialist
vii) Research Management Specialist
viii) R/E Center Farm Manager
ix) Convert Product.ou Economist to Farm Management/Production
Economist. The work of the Production Economist should be

terminated. It should be expanded with gresater Egyptian staff
input.



For additional technical assistance, ker shost-term scientiscs
can be recruited as needec. This mode wouloc aliow recruitmen=
of senior, experienced scientists.

Training:

3. The major problem is to assure available funds for long-term academiz:
students in the U.S. and assuming earliest departure for those progranmed
who are ieaving in 1983 to complete tneir studies. Possible soiutions
would be t>:

a. Extend training part of contract;
b. Cemit funds from other resources.

o. AID and the MOA should continue intensive inglish .raining in Egypr
for EMCIP staff and should also work out procedures for EMCIP candidates
w/TOEFL scores of 350-400 (but otherwise qualified) to go co the U.S. and
finish thair English training there.

¢. AID should consider continuing long-term academic training in U.S. on
a coatinuing basis beyond the commitments of this project.

Construction:

Although there has beem a delay of more than two years in planned
construction, it has not significantly affected the technical progress of
the project. However, construction is a key input into the research/
extension system to assure continuation of progress in the future. We
feel that because the construction program has been designed and being
implemented as an integrated and coherent effort, it snould be brought to
completion, quickly as possible under the project. Every effort should be
made to find resources to cover the cost overruns involved.

Commodities:

Problem areas include:

a. procurement procedures,

b. receiving & ianventory procedures,

c. distribution to original requestors/purposes.

Commodities procured has caused the most consternation of any component of
the project. An inventory/receiving system that is accountable to both
the Director General and Chief of Party should be established soom. A

purchasing system that tracks from requestor through delivery and
assignment of the commodities at the project level must be established.



7. Project anc Financizli Management:

We coull find no system by wnich U.S. dollar budget status was provided in
a timely manner to the Chief of Party (COP) and the Director General for
management purposes. Financial data has been available to the COP .on an
annual basis, based on cumulative expenditures at the end of a calendar
vear and the proposed future year budget.

It appears that at no ctime has financial status been reported showing
cumulative forward coumitments (personnel contracts, bids, TIDYs, etc.).
This has contributed to the current financial crisis facing the project..

The contract specifies that the COP is the contractor's legal
representative in Egypt. It is imperative that h2 have financial data
available at any given point in time to mika rational management
decisions. It is even more imporzant for him to be able to inform the
Director General of the financial status of the project.

8. University Grants:

Although behind schedule, it appears to be off to a good start. Close
monitoring from now to EOP is imperative. If project performance on part
of the Universities is satisfactory, AID should seek ways to extend
funding this exciting innovation. The universities need at least a third
and fourth year for purposes of replication and verification of many of
the research activities undertaken by the grants.

9. Mechanization:

a. There is a lot still to be done to assure efficient and effective
mechanization of the R/E centers. The problems are recognized by EMCIP
and steps are being taken to resolve them.

b. Conmsidering the mix of resources, and other AID projects, the small
farm mechanization research activity called for is not appropriate for
this project. This objective should be deleted from the project.

10. Cost Effectiveness.of Technology:

We found two studies that provide some preliminary information on cost
effectiveness of technology (for wheat and lentils). These suggest that
unit variable costs of production under recoumended techmology are 15-20%
less than under traditional production. This is a reasonable proxy for
relative profitability using recommended practices.

Addictional studies are in process and should be continued and intensified
throughout the remainding life of the project.

1ll. Center Development:
Activities as planned should continue, and additional resources should be

sought as required. Irrigation and drainage development is critical to
future research as new production technology is developed.
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Iv.

Seed Processing and Produccion:
Activities as currently plarned saould be drought tc complezicn as
Guickly as possible. Wwavs musc be found o strengthen certified seed

production and distribution beyond the R/E centers.

Progress to Date, Problems and kecommentarions

A. Research/Extension Facilities
The plan of work was designed to accomplish the following objectives:
(1) To strengthen the link between research, extension and farmers.

(2) To inform farmers of the recommended practices and to demonstrate to
them the rasulting increase in yield and nec return.

(3) To measure yield increases and resulting increases in net returns per
feddan under the recommended practices as compared to those
traditionally used by farmers at the same sites in other fields.

(4) To provide agricultural policy makers with proof of output increases
based on research/extension efforts and resulcing increases in net
income per feddan.

The present extension organization is staffed by one program leader, two
deputy program leaders, one assistant program leader at the Center office
(Giza), 4 R/E Center team leaders, about 60 subject-matter specialists
located at the 4 R/E Centers, 10 governorate extension leaders, 81
District Agronomists, and 405 village level advisors.

Each of the four R/E Centers (Sakha, Gemmeiza, Sids and Shandaweel) is
responsible for two Governmorates. Im additionm, Sharkiya governmorate was
added to Gemmeiza R/E Center, and Fayoum Governorate to Sids R/E Center.

The recent expansion of the extension orgamization is projected to reach
2025 villages, half of the villages in Egypt. This means a ratio of one
village  advisor to five villages with 810 thousand farmers, one of the
lowest r.. )s based on a recent FAO report.

The 1982 program included a 5-day block of training for the 81 District
Agronomists. Sessions were conducted at the Sakha R/E Ceater for District
Agronomists in lower Egypt, and at Sids R/E Center for those working in
upper Egypt. Village advisors received five days of training at their
respective Governorates.

The main purpose of such meetings with District Agronomists and Village
Advisors is to cover extension philosophy and methodology, and technical
subject matter om crops and on how to apply the improved technology.

Field days were conducted at 14 production demomstration plots in eight
Governorates and at two R/E Centers. Attendants were participaat farmers
and other farmers.
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Sased on resulzs achieved by EACIF, zharough incagracticn of researcn and
extension, some decisions have been takexn relating to integration of czhe
Lxtension Department and the ARC of zhe MOa in Tecognition of the
importance of strengthening links batween R/E and farmaes.

Constraints to achievement of objectives are:

(1) Field staff are limited in their programs with farmers due ro a lack
of transportation.

(2) Educational programs with farmers are limited because of a lack of
visual aid equipment.

(3) Coatinuous training programs must be institucionalized to keep present
stafl up-co-date and train new staff as they join the projecct.

(4) Present training facilities at R/E Centers are inadequate.

(5) Supply of high quality seed for new and improved varieties of cereal
and legume crops is needed by farmers and extension workers for
demonstration.

(6) Lack of qualified staff for out of country academic and non-academic
training.

(7) Extension staff lack specific extension techmical knowledge.
B. Commodity Programs
l. Wheat and Barley Program
‘a. Accomplishments

(1) This unit operates at five Centers.' Each Center now supports
an independent breeding research effort aimed at specific
problem areas-—

-Giza: coordination and basic research;
=Sakha: rust resistance and salt tolerance;
-Gemmeiza: rust; low N requirements;

-Sids: stress physiology and aphids;
-Shandaweel: durum and aphids.

Approximately 60 feddans of research fields are planted each season at
each of the four main Centers and ten feddans at Giza.

(2) Varietal development-

Five new bread wheat varieties were released to farmers and
extension groups, i.e. Giza 157, Sakha 8, Sakha 61, and Sakha 69,
which out yielded the standard variety, Giza 155, by 15 to 20%.
Three new 6-row barley varieties were released, i.e. Giza 121,
C.C. 163, and C.C. 89.



The durum variety, Scork, was released in upper and middle Zgypt.
(3) Testing program for testing promising liaes-

A nactural series of Zour cypes of yield tests ars establishad:

-Separate A-trials for each of bread wheat, durum, and barley
consisting of 64 entries one planted in eight locations each year.
Each Center submits 15 top lines each year to this A-trial.

-Separate B-trials for each cereal (including tricicale) consisting of
32 advanced lines from the A-trials are grown in 15 environments each
year.

-Separate D-trials for each cereal with 16 entries from the B-ctrials
are grown in 30 environments each year.

~From different yield trials in 1981/82 season, five new lines were
detected having 5 to 102 yield increases over the new standard
variety, Giza 157. Also, five new durum lines with 5% increases in
yield over Stork, and five barley lines with 13 to 17% increases in
yield over Giza 121 are selected and being increased.

(4) Physiology, cytogenetics, salt tolerance studies, and breeding
for pest resistance-

A new section was established in 1980 to cover plant physiology,
cytogenetics, and pest resistance. Two laboratories were
completely redbuilt and equipped for sytogenetics and lysine
‘biological assays. A third laboratory was started for tissue
culture and physiology.

(5) Entomoclogy-

Entomology research was started in the 1981/82 season. One phase
covers an integrative pest management program for wheat and the second
deals with aphid comtrol and research om resistant cultivars. Aphids
are becoming an increasingly serious problem, particularly in middle
and upper Egypt.

(6) Cereal quality research-

Equipment for a new cereal quality laboratory has been ordered.

(7) Agronomy research-

Research being conducted on agromomic and cultural practices im wheat
and barley to define and test a proper production package for
newly-released varieties. 1In the 1981/82 and 1982/83 seasons
mechanization trials were emphasized. A total of 108 agronomy trials
were conducted in 1981/82.



2.

Major conclusions from sheat agronomy trials are maximizacion of
vields by adding 60 to 75 Kz N per feddan, and the use of a seeding
rate of 43 Ky per feddan with mechanical plante=s inscead of a seeding
rate of 60 te 75 kg per feddan required Zor broadcast plantiang. For
barley, recommended N is 30 to 43 kg per feddan.
(8) Seed production-
The Wheat and Barley Program has been responsible for coordinatin_
supervising, implementing, and harvesting all phases of wheat and
barley seed production oan EMCIP and State farm land during the last
three years. This seed is contracted and is to ba handled by the Seed
Production Department of the Ministry of Agriculture. In both 1980/81
and 13981/32 a cotal of 3,500 feddans of wheat and $00 feddans of
barley were planted and harvested by the program on che State farms.
(9) Extension Linkage activities=-
(2) Developed and supplied the total wheat package applied to
demonstration fields which increased grain yields by 50% and

straw yields by 20% on small farmers holdings.

(b) The Project in 1982/83 involves 2025 villages direcciy covering
11,263 feddans, and about 12,150 farmers.

(c) 1In 1982/83 mechanized fields for small farmers of 25 feddans each
were planted in 15 locationms.

b. Constraincs

Constraints to optimum.prog:ess include:

(a) Lack of adequate English for out~of-country training.
(b) Delays of comstruction.

Maize and Sorghum Program

On-station experimental plots, as well as on~farm demonstration fields
show that yields at least twice as much as those of the national average
for maize and sorghum can be obtained if local varieties are replaced with
nev improved ones and nutrient management is provided. Thus,
self-sufficiency in maize and sorghum for Egypt is a reasonable goal.

a.

Accomplishments

(1) A new maize variety, Giza 2, was released and its area increased
from about 2000 feddans in 1981 to almost 175,000 feddans in 1982.

(2) Newly developed maize hybrids, DC 202 and DC 208, confirmed their
superiority over Giza 2. Several tomns of seed of those hybrids
were produced during 1982.
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b.

(5)
(6)

(7)

(8)

(9)

(10)

ta
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A new malze composite showed great promise for commercial
proguction. Its yield performance is as good as that of Giza 2.

A disease nursery for screening against thne maize laze wiic
disease was established.at Sakha, providing for development of
resistant varieties.

4 total of 235 entries out of the maize germplasm collection were
seed increased.

The agronomy trials revealed the importance of a planting
application of N, also the superiority of irrigation in long
furrows over the commonly used small basins for either maize or
sorzhum.

A short sorghum variecy, NES 1007, proved to be promising to
serve as a dual purpose variecy for both forage and grain. It is
suitable for northern and desert regions, tolerant to salinity
and drought conditions, and resistant to many diseases.

A newly-released sorghum variety, Giza 15, was the top yielder

in demonstration plots in Assiut and Sohag gcvernorates. Average
yields were 25.3 and 28.8 ardaps per feddan for Assiut and Sohag,
respectively.

A tocal of 430 feddans will be used for foundation seed
production cf newly-released maize and sorghum varieties and
hybrids. These will'be the base to cover at least 1,000,000
feddans with improved seed by 1985.

In cereal technology, work is continuing the improvement and
enhancement of the blending of cereal grains to assist in
raducing import deficits and improve quality of products.

A laboratory for isozyme znd protein analyses was set up.

In development of extension linkages, maize demomstrations in
1982 were designed to plant about 100 feddans in each of the 67
Districts in the original eight govermorates. In additiom, 50
feddans of demonstrations were planted in each of the nine
Districts of Sharkiya governorate. The total number of
aggregates was 335 plots divided among 240 villages involving
6,209 participant farmers.

Sorghum demonstrations were planted in two upper Egypt
Governorates, Assiut and Sohag. Approximately 679 feddans were
planted in the 18 districts. Plots were divided among 30
villages in 33 blocks with 663 participanc farmers.

Constraints

Constraints to optimum progress include:
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(1) Lack of necessary equipment and apparatus, shortage of chemicals
and greenhouse space, in addition to a nonfunctioning pathology
laboratory which nas hindered pathology researcn activiries.

(2) Lack of seed dryers and storing facilities caused che ioss of
sizable amounts of foundation seed.

(3) Slow release by customs of imported project equlpment and
materials has delayed implementation of project activicies.

(4) Delays in construction including housing, laboratories,
irrigaction, and drainage.

(5) The seed production and processing program has not yet achieved
adequate production of certified seed. This limits promocion and
use of certified seed by farmers.

Food Legume Program

The food legume program has focused on three grain legume cTops,
namely, soybean, lentils, and chickpea. Bczh lentils and chickpea are
traditional high procein food sources in the Egyptian diet. Soybean
is a relatively new crop in Egypt amd, although it is mot presently
used as a human food source, aiter processing it provides a good
quality cooking oil and a high protein meal.

In 1981 the.Food Legume Program was incorporated into EMCIP's original
contract under Amendment No. 3. The stated objective is to increase
food legume yields 10X in farmers' fields through an integrated
research/extension effort. A second objective is to identify
agronomic practices which increase real farm income that farmers
obtain from the food legume crops.

Accomplishments

(1) New varieties of soybean (Columbus), leatils (Fa 370), and
chickpea (Fa 88 and NEC 1131) have showan consistent 10 to 15%
yield increases over the presently used commercial varieties when
compared in advanced yield trials throughout Egypt. Seed of
these varieties are now being multipliied.

(2) 1982 Extension linkage activities included soybean demonstrations
on some 600 feddans in eight governorates. Participating
farmers obtained an average 28Z yield increase over control
farmers. A locally producced inoculum was used in all on-farm
soybean demonstrations.

Similarly, participating lentil farmers in Assiut Govermorate
achieved a 26%1 yield increase when compared to farmers following
traditional practices.

(3) Research plots of 10 feddans were allocated to the Food Legume
Program at each Center for a permanent soybean/wheat rotation.
An unfertilized barley crop was planted in December in these



permanent piots to allow sssesszent of soil hetercgeneicy. 1In
the pas:t, coantinual relocation of soybean research plots each
year has prevented a concerted study of sovbean nodulacion
problens. The establisnmen:t of chese permanent piots will
greatly improve the sovbean research program.

b. Constraiats
Constraints to optimum progress include:

(1) Lack of nodulatiom in most soybean field experiments and in
on-farm demonstrations. This results in the need for high race of
nitrogen fertilizer application and eliminates the "advantage"
legumes have over non-legume crops.

(2) Poorly equipped and lnadequate laboratory facilities severely
restrict inoculum production/quality testing and agronomy research.

(3) Farmers participating in on—farm trials are not following all
recommended management practices.

4. Forage Crops Program

The forage crops program was added to EMCIP in Amendment No. 3 to the
confract to provide technical expertise, research expertise and research
experience for the forages program at ARC, Sakha, Sids, Shandaweel, and
Gemmeiza. Long range effects are anticipated in increasing the amount and
quality of forage during summer months when berseem cannot be produced and
when cotton, wheat, rice, corn are regulated by Government policy.

3. Accomplishments
(1) Berseem breeding—

(a) Seventy high yielding ecotypes were selected from 377 lipes
dccumulacted from farmers throughout Egypt as having some
potential in breeding. The selected ecotypes were grown in
the 1982/83 season and intemsively evaluated for agronomic and
productivity characteristics. Fifteen ecotypes will be
selected on a yield basis in comparison to the best variety in
use which presently is Miskawi, and selected plants will be
allowed to cross. Seed will be saved and planted in 1983/84
as a seed increase under isolation for a new synthetic variety.

(b) Seed for three new varieties developad in a previous breeding
program is being grown at Sids, Giza, and Sakha on a total of
14 feddans.

(c) Berseem breeding lines resistant to common major soil-borme
and foliar diseases have been selected and will be used in a
recurrent selection program.

ty
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(2)

(3)

(5)

Forage sorghuz breeding-

Hydrids of forage sorghum/sudangrass are being developed using
male sterile grain sorghum lines as females. General ané specific
combing ability has been determined and seed stock productionm is
planned for 1983. Additionally 45 new A ana B lines for hybrid
breeding evaluation have been received, plus 34 0.P. variecties for
adaptation trials.

alfalfa breeding-

A breeding nursery of more than 1000 plants was established at
Nubaria (new lands) to select for a synthetic variety resiscant to
diseases and insects and nz ag persistance and high yield. This
is the first time a synthetic has been produced in Egypt. Another
new variecy, "Sewa", has been developed and seed is being

increased in 1983 on 40 feddans at Nubaria.
Fodderbeets~-

Fodderbeets show great promise as a winter crop. Yields up to 100
tons/feddan green weight have been obtained.
Agronomy studies-

Agronomy studies on forages include intercropping, fertility
studies, inoculation studies, seeding rates and spacing, cutting
dates, etc. Results indicate a need for NPK on grasses and PK on
legumes. Mixtures of grasses, small grains, and legumes (berseem)
are promising for increasing dry weight, and diet balance, but
mixtures wich fava beans are promising for seed production of
single-cut berseem.

(b) Extension linkage activities-

A program for berseem clover started for the first time in the
fall of 1982. 1Its main feature was the planting of berseem and
barley as a mixture. Demonstration plots were plamned for each
of the 81 Districts in the 10 EMCIP Governorates. Preliminary
information indicates that an increase in milk production was
noted, and higher first—cut yields of forage were measured.

b. Constraints

Constraints to optimum progress include:

(1)

(2)
(3)

Equipment for field and laboratory work which have arrived from
the U.S. are held in stores for a long time before release is
possible.

Local purchase procedures are tedious.

Equipment and supplies are slow in arriving.
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(<)

Vachicles are inadeguate.

Support Programs

!

(2)

Iraining
a. Status

The project called for training 282 in-country trainees, 30 long-
term academic participants and 60 short cerm non~academic
participants abroad. An additional 35 long and short-term
participants abroad were added by PP Amendment No. 1. I'‘CLP
prepared a training plan calling for 9 ¥S pscticipants ( ) months
each), 17 Ph.D.s (36-48 monchs each) and 18 post=-Ph.D.s (oane year
each).

The PP (and amendment) proposed initiating the long=term training
in 1980 and 1981. At present (May 1983), six Ph.D.s and L MS
candidate have been sent to the U.S., and 15 short-term trainees
to third countries.

(1) By the end of 1982, a total of 16 persons had received
short~term training in the U.S. aad three in third
countries. Plans are to send an additional ten long-term
participants for degree training iz 1983, 30 short-term
trainees to the U.S. and 15 shorr=-term trainees to third
countries.

It is apparent that training abroad has lagged considerably behind
the planned timetable. This means that program activities hove
less opportunity to utilize trained people during the project
period.

A serious constraint to both short and long-term training abroad
has been lack of candidates with sufficient proficiency in che
English language. It was not until mid-1982 that steps weres taken
to provide English tutoring to potential candidates. 60 EMCIP
Egvptian staff completed at least one of our 32 hour English
training courses in 1982. English training will be continued
during .1983. Some 200 staff are expected to receive basic Eaglish
training, and 30 will receive intensive training during 1983.

It is not likely that more than 14 long-term academic participants
will be sent under the project. However, some 95-100 staff will
have received short~term training abroad by the end of the
project, substantially in excess of the number programmed. At
least ten long-term academic participants will not have completed
their degrees by the end of the project period.

Performance in in-country short-term and on-the=~jub training has
been more impressive than abroad training. A comprehensive
training plan was approved in 1982. Through 1982, some 20
expatriate scientists had spent a total of 42 PM in Egypt
assisting in in-country training, and seven more provided
assistance to date in 1983,



Oaly limitec in~country training was carriec out iIrox Maren 1980
to July 1582. From Augusc-October 1932, thne Zollowing training
activities were carried out:

"

rours & type of ctraiaing Number & Type trained

1. 18 hours in project administration 40 extension persoannel: progran
leaders, deputy program leaders,
expatriate personnel, etc.

2. 30 nours of extension/technical Governorate extension program
training leaders, R/E center program
. lecaders, exmatriate starf
3. 80 bours of ext/technical training 100 District extension personnel
4. 20 hours of ect/technical training 400 villiagze advisors

A monthly cycle of in-counctry training is planned and being executed for
1983, similar in scope and intensity to that carried out in lacte 1982.
This will be for 40 sctaff members, 30 extension leaders, 81 district
extension personnel, 405 village advisors, 125 subject matter specialists
and researchers and 125 support staff.

Some 15,000 to 20,000 small faimers receive direct training annually
through demonstration plots on their farms, and others through meetings
with village advisors, farm visits, field days, rural T.V. programs and
extension publications.

b. Constraints and Recommendacions—

(1) Intensive English training should be continued in Egypt, even for
staff not likely to go for long-term academic training under the
present project. Such training will develop a pool of qualified
candidates for other USAID funded participation training
programs. USAID should recognize the critical value to the future
of agricultural development in Egypt and to the incerests of the
U.S. of graduate degree training in the U.S. for a substancial
number of Egyptian agriculture professionals. Those who received
graduate degree training in the U.S. during earlier periods now
are primarily in their 50's and 60's, with few in their 30's and
40's. Thus, there is a considerable gap of U.S. degree trained
Egyptians to participate in agricultural research leadership in
the future.

Although the Ph.D. degree in Egypt is of good academic quality,
these studencs lack the opportunity to be involved at the cutting
edge of new technology development and to gain experience in
hands-on adaptive research in the laboratory and in the field
functioning within a practical problem solving context. This, and
the diversity provided by degrees abroad, is of :npreme importance
to Egyptian agricultural development. Furthermore, it is
erroneous to seek to have all course work carried out in the U.S.
and the degrees granted ty Egyptian universities. Those who earn
their degrees in the U.S. system deserve the added status provided



oy a U.S. degree. On the other nand, it is helpZful to carsy out
at least a part of dissertation research wn Egypr if aceq4“~e
provision is made for appropriate in-couniry supervision by the
major professor or his delegate.

Other ianovative activities can contribuze to exaandxng the pool
of Egvptians wich U.S. academic and researzh experience. In the
short run, Ph.D. candidates in Egyptian universities could take
one year of their course work in a U.S. university, compined with
participation in research. Also, scientists with Egyptian Ph.D.s
can be sent Lor one year of post—doctoral work in che U.S.

(2) Arrangements should be made Zo permit octherwise well-qualified
graduate training candidates to go to the U.S. with a TOEFL score
of 350-400. Tney can enter one of several university-soonsarad
intensive English programs ior a semescer to onc jear to reach an
adequate score for graduate training, while at tne same time
taking some remedial courses (especially in mathematics wnere
formal language capability is not critical). Such studeats can
begin their training as non=-academic or special students and
formally enter graduate school when they achieve acceptable TOEFL
scores. Any graduate level courses taken prior to graduate school
acceptance will be accepted toward degree credit requirements by
most schools.

(3) Arrangements shguld be made as soon as possible to assure funding
for completion of degress by long-term academic participants now
in the U.S. or being sent during 1983 under the project. This can
be achieved by reserving required project funds and extending the
termination date of the project for participant training only, or
by committing funds from other sources to complete training under
way.

Those participants affected are entitled to assuracces of the
opportunity to complete their training.

2. Soil and Plant Nutrition

a.

Status: The soil and plant nutritiom group fulfills a support

function to the commodity programs as well as providing assistance to
center developmeut at each of the R/Es. The CID internal Midterm
Evaluation and Review Team Report reviewed the progress and activities
of the group. Early activities have centered tore around center
development, i.e., working with irrigation and drainage systems and
completing compreuensive soil surveys on each of the Centers. The
group has also been very active in cooperating with the commodity
gToups ia setting up soil and plant nutrition studies relevant co the
individual commodity programs. The group has cooperatrd closely with
the extension leaders conducting programs associated with technology
transfer of soil and plant nutrition technology.

The group should be commended for their work on removing constraints
that would interfere with research and the productive capacity of the
soil and water resources at the centers.



They are az the poinz where they can begin initiacting disciplinary
research. However, their first prioritv must continue to e o work
with tie interdisciplinary commodity groups. Agricultural production
improvemenc per se will depend on the collaborative research and
exzension efforts of all disciplines:

b. Constraints:

(1) Transportation - There are no vehicles assigned to the soil and
water group. This has created problems for subject matter
specialists in monitoring their research and excension efforts.

(2) Training - Since the project is primarily a commodity oriented
project, there have been no slots approved for long-term academiz
trzining in soil or plant nutrition discipiinary research.

(3) Delays in laboratory comstructionm and in importacion and customs
release of research equipment has been a problem.

2. Recommendations:

(1) Assign a vehicle to each subject matter specialist group at each
R/E Center or develop a motor pool capacity at each center where
transport needs can be met for all research groups.

(2) In follow-on activities to this project, long~term training should
be provided to selected disciplinary scientists assigned to work
on the interdisciplinary commodity research team.

(3) The delays listed in comstraint (3) are being resolved and will
cease to exist as laboratories are remodeled or are included in
new constructica. Equipmenz for laboratories is arriving in
country and EMCIP management is working on improved systems for
receiving, recording in inventories and distributing to
appropriate project activicies.

Farming Systems Research

a. Status: The PP Amendment No. 1 added three additional areas of
activicies to the EMCIP project; (1) farming systems, (2) forages and (3)
grain legumes. The discussion here will deal with farming systems
research (FSR). FSR technology has evolved out of experiences of
development in countries where extension was poorly developed or
non-existent. Research was not responsive to small farmer needs. There
were no systems for identifying what constraints small farmers and small
farm families faced in making decisions about what crops to grow, what new
technology to adopt, or how to allocate limited resources in-order to
winimize risk. Thus, in the context of the holistic view of FSR, PP
Amendment No. 1, proposed that a farming systems unit to be established in
the Major Cereals program;, and that it would be staffed with extension
agents working in the EMCI? program who would be trained im the FSR
approach in order to increase their understanding of the nature of changes
in the farming system. 1Initial activicies of the farming systems unit
were conceived to include collection of micro~data at the family,



farm, village, district, and governorate levels to determine atzitudes of
the Zarmer and his family in order to try to understand che farm family
decislon making progress.

In State cable No. 162415 dated 20 Juae, 1980, the NEAC review committee
in its review of the Amendmenz No. 1 soncepts paper, requesszed that the
term, 'Farming Svstems", as used in tie concepts paper be clearly defined
in the PP Amendment. NEAC interpreted the term to mean a farm management
approach involving complex rotations, crop/soil relationships and their
relation to livestock feed". That was a narrower definition than cthe
holiscic approach which was the one adopted by the design team for the
Amendment.

In retrospect, as the review team has observed the progress in
implementing the FSR activity, it appears that che NEAC committee was
perceptive to the type of farming systems approach most appropriate for
Egypt. The reasons for this coaclusion are:

(1) The EMCIP project had as ome of its major objectives to establish
an extension program with closely integrated linkages to research
efforcs.

(2) The MOA extension service had capable people on board, but these
could not function as effective extension advisory agents because
of lack of resources for training, transportationm, linkage to
research, and because of responsibilities in implementation of
Farm Credit Bank regulatory programs. However, under the EMCIP
program a2 large number of these agents were secunded to the
project todevelop extemsion information; demonstrations, and a
training flow capabili:y for farmers. Under EMCIP, the extension
workers have demonstrated their ability to function and to relate
to farmers.

(3) The Extemsion Service has been administratively moved to the
Agricultural Research Center. That organization is now called the
Agricultural Research/Extension Center.

The capability and personnel are now in place to establish a Farm and Home
management capability within the Extension Service with direct linkages to
the five agricultural research/extension centers and the AREC Headquarters
in Giza. It seems inappropriate to create another unit such as a special
FSR unit which also will utilize the same people in extensiom and
research. A Farm and Home management capability within the extension
system would allow extension personmel to set up farm record keeping
systems and surveys on how management decisions are arrived at. It could
incorporate frequent visitution contact between village farm or home
advisors with the farm family unit. Because of the special linkages
between research and extension as developed in this project, the Farm and
Home management approach would be a way to institutiomalize this activity
consistent with the capabilities and structural organization of the
research and extension systems as now organized.

bEMCIP has struggled with how to implement the FSR concept. They have had
IDY evaluations of their needs from the "holistic view~ point”, and



The economics and statistics program has oeen organizea into ctnree types
0% activicias:

(1) Data processing
(2) Macro-economic analysis
(3) Micro-economic analysis (primarily production economics)

Micro-economic data collection and analyses have been carried out for the
following:

(1) sample survey information: (a) related to yields and costs of
production changes resulting from adoption of recommended
technologies, and (b) related to adoption rates by tvpe of
recomended practices.

(2) Farm or plot records taken by direct observation to obtaia data
related to input use, cultural Fractices, costs ana returas fer
demonstration programs and some field experiments.

Macro-economic work has been limited to selected Crop studies reviewing
major published statistics relacing to area, yields, production, imports,
consumption, prices, ccsts and returns, with analyses of long turn trends.

For data processing, two TRS~80 Model II micro-computers and associated
hardware have been irnstalled and are operational. Operators have been
trained. The Montana State University~STAT (MSU-STAT) statistical
analysis package is in use and some data processing of research results oy
programs is uncerway.

A comprehensive economics/statistics training program has been approved.
Some in-country t :aining workshops have been carried out and several
persons have been identified for jraduate or post-graduate training abroad.

b. Recommendations: (l) It is important to expand the data processing
activity as part of a comprehensive Zdata processing, storage and retrieval
systen for ARC and MOA. Because of recent technological innovations in
user~ friendly computer systems, a specialized study of these needs should
be made. (2) The economics activities should include farm records
collection and analysis and should be coordinated with other farm record
activities being carried out in the sector. Farm records data

collection and analyses, and sample survey data collection and analysis
should be programmed in a way that assures analyses responsive to
verification needs to determine end-of-project status in terms of
achievement indicators for project goal and purpose, and for output
magnitudes. (3) Egyptian personnel need to be assigned to these
activities in sufficient numbers to assure adequate data collection and
analysis for gquiding research and for measuring progress in terms of



setileuy on initiating =his methoa experimentally with the Zorage Srogram.
The review team found serious reservation cn the Part of poth Egyptian
research and extension administrators on the potential success ¢f :zhis
approacn. They do see anc understand the potential and appropriateness of
the Farm and Home management approach to unaerstanding f£arm needs in terms
Of constraints to production in view of various competing crope and
enterprises whicn can return the greatest net income tc the farmer from
his investmen:t of very limited resources. They see the potential for Farm
and Home management advisors to carry out farm and home planning wit!
Egyptian farm families. An important result of farm and nome managenment
output is the clear identification of constraints to improved incomes and
oroductivity of the farm family. Constraint identification ana technology
for resolution flow naturally and frequently througn the farm and home
advisor and the subject matter specialists who are closely tied to the
research process, a process organized to work with farmers in icentifying
appropriate solutions. This process assumes constraint identification,
research awareness, and research/extension subject specialist testing ana
verification at the farm level.

The Farm and Home management approach also assures extension advisor
involvement in working with farm and home planning, which is necessary to
introduce socio-economic and management information. The process would
introduce record keeping which in turn will be invaluable to the AREC
productior <conomics section in evaluation of cost effectiveness and
profitability of practices being used in the farm and home business. This
involves an action-implementation approach to small farmer needs rather
than a research approach which involves a much smaller population of
farmers involved. ‘

D. Constraints: (l) Lack of institutional commitment to the FSR concept
because of inadequate understanding about the approach in the Egyptian
system. (2) The FSR approach chosen is not approprate in the Egyptian
research/extension context. {3) The approach chosen invelves
institutional layering within programs that requires an additional mode of
interaction and cooperation between research and extension to cooperate at
levels different than through the research/extension linkages now in place.

C. Recommendations: (1) To introduce farm and home management as a
programatic thrust in EMCIP Extension programs. (2) To train AREC
extension specialists in Farm and Home management technolegy. (3) To use
the incentive method, so successfully used in demonstracion plot progranms,
to obtain farm family participation in working with farm and home
management advisors in setting up Farm and Home operating records.

Economics and Statistics

a. Status: The original project proposed an economics/statistics
activity and the amended PP added Farming Systems research. Several
activities related to statistical processing of existing and future
research findings were to be initiated under the project. Findings from
existing research were to be collected and processed during the first
Year, and subsequent research findings thereafter. Costs for computer
services were included. An Economic analysis of research results was
called for, as well as other economic analyses relevant to the project.



improved productivity, ousput and preiitability, both at the farm level,
and at more aggregazed levels. (&) The planned triining progran ia
economics and statistics should be a nigh prioricy for iaplementation to
assure that adequate staff trained in survey techniques, analytical
methocs and repor: preparation are available to generate the needed
econom..c information.

Construction

a. Status: The comnstruction program is more tham two years benind
schedule and cost overruns are likely to be in excess of $6.0 =2illion.
Fortunately, construction delays have not seriously affected technical
progress of the project for reasons explained elsewhere, but completion is
imparative for continued good progress.

Presently, the construction program is well advanced in terms of planning,
and pre-qualification bidding. It is a coherent and integrated progran
that will assure continuation of high quality research/extension and seed
processing facilities at cthe R/E Centers and Giza for many years beyond
the termination date of the project. The facilities can be axpected £o be
well utilized and will contribute significantly to maintain and reinforce
the interdisciplinary focus of the research program, and the integration
of research and extensionm.

b. Recommendation: Every attempt should be made to make resources
available under the project to fund all comnstruction for which
pre~gualification bidding now is in process. Continuity would be
aaversely affected, probably seriously, if significant cut-backs were
imposed or if construction were shifted to other programs for funding. If
no delays are imposed, it is likely that construction can be completed and
equipment installed by the plamned project termination date. Any training
required for organization, and operatiom of facilities after the project
termination date can be provided through short term TDY's either from CID
or elsewhere.

Commodities Procurement

a. Background: Originally, under article VII. C of the schedule and
article V of the operational plan of the contract between CID and the
Ministry of Agriculture, the Co-Directors (Chief of Party and

Director General) of the project agreed to mutually plan, initiate, and
follow through with the AID procuremenc office in the procurement of the
vehicles, farm machinery, office equipment and other equipment for the
project. The intent of the originmal coatract was for the Ministry to
perform the actual procurement of the commodities after the Ministry,
Contractor and AID comsulted and agreed as to the types, amounts, and
specifications for the equipment to be procured.

Amendment Ne. 1 to the contract designated the contractor (CID) to act on
behalf of the ministry in the procurement of commodities. From the budget
increase CID agreed to purchase vehicles, farm machinery, office

equipment and other equipment for the project, after consultation with the
ministry. The original comtract called for an expenditure of $1,155,000
over five years for equipment. The first amendment added an additionmal



$8,552,518. armendment No. 3 to -he contract raisad the total for
2quipment purchases to $ 10,211,348, In order to accommodace

this additional responsibility tze Ministry of Agriculture agreed Lo pay
tne contractor a one-time managenent fee of 1% or § 83,668 for CID/WM4SU to
serve as the procurement agent. These funds also were to be usad far

salaries for short-term procuramenc personnel.

. Status: The commodity procurement part of this project prebably nas
been the most perplexing and troublesome part of the project from the
initlation of purchase requests. It is not necessary to go back and
discuss all the problems. Basically they are:

1. No purchasing system.

2. No purchase order numbers issued in Egypc.
3. No files kept on active or completed orders.
4. No Iaventory system.

5. No receiving system

From the raview team perspective,the above five areas are problems. It
appears that there 1s no reconcilable purchase system. Project management
1s working on solutions to these problems now. ®Millions of dollars of
equipment are now arriving at the seaport in Alexandria and the project is
trying to resolve problems (under great pressure) of receiving, customs
clearance, inventory, distribution and reconciliation of purchase orders
with ‘pacKing lists and bills of lading.

Becayse the local EMCIP office is responsxble only for the dollar/ pound
account, EMCIP/Cairo has never tried to reconcile purchase requests.
against budgetary restrictions. The dollar accounts have

been maintained at NMSU and at CID. Consequently purchasing has never
been under the financial management control of EMCIP and at any given
point in time, NMSU/CID have not provided information about funds
available for further procurement. Thus EMCIP/Cairo has been unable to
advise the Director General about fund balances under individual

budget line items in order to establish priorities.

The implication of the inadequate receiving and inventory system, is that
the co-Directors (The Director General and Chief of Party) are not in a
position to fully account for property received. This may be especially
troublesome at the e¢zd of the contract when all procurement accounts must
be reconciled with inventory accounts and be able to stand an audit

The problem likely stems in part from the effort to reduce procurement
administrative costs below that normally charged for such services. This
experience should be a clear demonstration that procurement administration
is a valuable service, and short-cut low cost alternatives end up costing
much more than the funds saved in lovering procurement administrative
costs.

- —



c. Constraints: (1) No system for reconcilation of purchases receives
witn purchase order numbers and original requestors. 2. o files kept on
active purchase orders. (3) No adequate receiving system. (%) o
adequate inventory system. (5) No adequate accounting procedures by NuSU
and CiD providing regular equipment budget balances against expenditures,
commitments, and forward estimates of expenditure agains: purchase orders
in hand or in process.

d. Recommendations: (1) Implement an inventory/receiving system that is
accountable to both the Director General and the Chief of Party in order
to meet the legal requiremenc: of the CID/MOA contract. (2) CEstablisn a
purchasing system which will the crack purchase orders from requester
hrough delivery and assignment at the project lavel.

Mechanization

a. Status: The PP called for mechanization of the R/E Centers and
provided for procurement of agricultural machinery for :ais purpose. It
also called for a research effort to adapt machinery appropriate to the
small farmer. Progress and problems related to procurement of farm
machinery for the Centers was discussed under "Commodities Procurement."

The machinery program perhaps has been the most seriously affec:ed by
delays in the comstruction program, especially delays in erection and
finishing of the pre-fabricated buildings. Wnen these are completed, one
at each center will be made into a machinery maintenance and repair shop.
In the meantime, space in existing buildings has been upgraded for shop
space and for parts stores.

Problems are and will continue to be related to lack of trained personnel
for operation, maintenance, and repair of machinery, even after the new
shop and parts store facilities become available. The availability of
Tepalr parts and their management in the stores also will be a continuing
problem. EMCIP is working on these problems through the use of TDY
personnel and training accivities.

Mechanization staff now is authorized at each Center as follows: one
agricultural engineer, two secondary agricultural school graduates and two
secondary industrial graduates.

The EMCIP plan of work for 1983 appears to be adequate to move toward
resolving mechanization problems at the Centers.

b. Recommendations (1) Considering the mix of resources and objectives
of this project and other AID projects related to small farm
mechanization, the small farm mechanization activity should be deleted.
(2) The EMCIP 1983 mechanizatiom plan of work should be strongly
supported by project management.

Seed Production

a. Status: The third amendment to the contract between CID and the M0OA,
which was under the first amendment to the project paper called for EMCIP
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to initiate a program of improved seed produc.ion. Specirfically ZMCIP? was
to initiate a program at the Sour researcn/extensioa Centers to process
and clean all seed for research purposes and for foundatioan seed. Top
quality seed is one of the mos:t important yet leas: costly of the inpucs
required Ior successful agriculctural production. TFarmers may have access
to ferzilizer, water, pesticides, buc without ‘improved seed the potential
for improved pacxages of production practices is severely limited.

The EMCIP project established four key objectives for seed improvement
early in the liZe of the project. They were:

(1) Supervise the production of foundation seed of wheat, maize,
sorghum and barley, food legumes, and forages.

(2) Purchase, iastall, and make operitional seed cleaning and saed
testing equipment at the four research/exctension Centers.

(3) Supervise the processing, treating, testing, and packaging of
foundation seed.

(4) Provide academic and non-academic training for selected personnel
on the seed multiplication staff.

In order to £fullfil and achieve these objectives it was necessary to:

(1) Build four new buildings at the researcu/extension Centers to
house new seed processing equipment

(2) To establish a new central seed testing laboratory at the AREC
Center ip Giza and to purchase equipment for the central labora=-
tory as well as four seed testing labs at the R/E Centers. The
seed processing plants at the R/E Centers are designed to clean
all of the foundation seed and registered seed requirements as
established by the five year project plan.

Accomplishments have been noted ia the EMCIP 1983 plan of work and the
proceedings of the third Annual National Executive Committee Meeting
held on March 31, 1983. Briefly, these are:

(1) Comstruction has started on all seed processing buildings at the
R/E Cencers.

(2) The EMCIP seed program organization and procedures have been
approved.

(3) Seed processing and cleaning equipment has been ordered.

(4) Seed laboratory equipment has arrived in Egypt. It will be stored
until new laboratory space is prepared.

(5) Three seed production specialists have been trained in the U.S.
and arrangements are being made to send others.



All inputs necessary for the EMCIP seed program are on track. The
system should be complete and in place by the end of the project,
provided progress continues.

Constraints:
Some of the coustraints remaining to be worked on are:

(1) Hechanization of seed production on the State Farm lands at each
of the R/E Centars. This will contribute to the procduction of
uniform quality seed in the field. This includes land
preparation, planting, rogueing of weeds and ofi-types, tillage,
use of good cultural practices, and narvesting in a timely
manner. This Lis extremely critical for good seed, even before the
cleaning and processing procedures are initiated.

(2) Developmen:t of trained persomnel at all R/E Centers to supervise
proper seed production practices.

(3) Training of field inspectors to determine seed quality in the
field prior to harvest.

These constraints are addressed in the new EMCIP organizatiomal plan
for seed production, seed processing, seed field inspection and seed
testing.

The PP Amendment also called for an improved seed distributionm
system. This is underway for maize and sorghum seed. Two new
Egyptian private seed companies have been organized to handle the
distribution of cercified maize and sorghum seed. The R/E Centers
will provide regiscered seed to the seed companies, ‘who will in turn
be responsible for certified seed productiom, packaging and
distribution to farmers. The certified seed production of maize and
sorghum seed will be accomplished through contract farmer growers
managed by the private seed companies.

For certified seed production of wheat, barley, soybeans, lentils,
chickpeas and forages, the problem is of a much greater magnitude.

The R/E Centers are responsible for producing breeder, foundation and
registered seed. All registered seed coming from the R/E Centers is
released to the General Department for Seed Production, Ministry of
Agriculture. The General Department for seed production in turm ,
conctracts witl private farmer growers to produce certified seed. The
General Department for Seed Production is a unit outside of the AREC

and on a parallel with other line functions of the MOA. Thus, the R/E

Centers under the AREC do not have any regulatory responsibility over
the production of certified seed production. This is where the future

success of ~he EMCIP program and its objectives come face to face with

the remaining weak link in the system. The constraints of the General

Deptartment f{or Seed production are many. Generally, they are:

(1) Manpower - = there are not enough trained personnel to adequately
supervise and manage certified seed production fields.
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D.

(2)

(3)

(4)

(6)

(7)

Mechanization =- there is a total lack of mechanizaczion on
certified seed production fields to assure production of top
qualicy seed.

Seed testing - - There are three seea testing laborazories in the
department. They are old, poorly equipped, and lack adequactely
trained personnel to operate them. Output efficiency is quite low.

Seed processing plants are old, out-of-dat: and poorly equipped.
Efficiency is very poor. Of the certified seed proecessing plants
in Egypt, seven belong to state farms, and onily four belong to the
s2ed production department. Presumably four of the seven seed
precessing plants belonging cto state farms are teing replaced with
new facilities under the EMCIP program and will be undger tne
control of the R/E Centers. It is unknown to the reviewing Zeam
whether the capacity of these new facilities could be large enough
to handle certified seed for retail distribution or not.

Poorly trainmec field inspectors = = all farmer contract seed
growers presently follow traditiomal practices. TField inspectors
are not adequately trained to supervise farmer seed producers.

Transportation - - There is an inadequate availability of trans-
port for field inspectors to move around in order to supervise the
contract certified seed producers. There are 3000 field inspectors
who supervise 100-200 feddans of seed production each. Their WOTK
1s complicated by the small size of fields they supervise.

Technology transfer to farmers =— Procedures for extension
specialists to train field inspectors of the Seed Production
Department on technology and methods for training contract farmers
on using recommended practices has not been worked out.

Training - - There are no Ph.Ds, and only two M.Sc's in the Seed
Production Department. All other professionals hold the B.Sc.
degree. Only two administrators have attended a seed production
short course such as the one offered at Mississippi State
University. English capability as a perequisite for external
training is extremely lacking.

In summary, the success of the cereals, grain legume and forage
programs seem to in part depend upon the reliability of che MOA
Department of Seed Productiom.

o.

Recommendation: The constraints of the MOA Department of Seed

Production are outside the scope and responsibility of EMCIP. USAID
in future support to the Agricultural Sector in Egypt seriously should
consider strengtheming and upgrading this critical area.

Extension Program

1.

Research Extension Linkages
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d. Status: an objective of the EMCIP prograc is to develop and
foster research and extension linkages. Tne internal midcerm
Evaluation Team Report accurately cescribed tae linkages anc the areas
in which they occur In this review, it has >een obvious thac at all
levels there 1s . cammi:men: by all concermed that these linkages
shoulc be strengthened. Researchercs, extension specialists and
village advisors all were enthusiascic about progress being made and
the impact they are making through use of demonstration plots. Wwith
the on-going success of the EMCIP program, there is a new identity and
obvious esprit de corps ia extension.

with the merger of Kesearch and Extension, new opportunities for
lnvclvement and career development have beean recognized. Many reseacch

 staff have been converted to researcn/extension posicions and seem

choroughly engrossed and excited about their work. The project has
peen very successful in giving a new image of credibility to extension
work in Egypt. The program has chosen to call the village extension
woztkers '"advisors" rather than extension village agents. This is to
avoid association with the regulatory work most extension workers are
assoclated with outside of EMCIP. Now farmers with experience in
EMCIP programs recognize the village advisor as ome who can provide
alm with new ideas and advice that will help him to improve his
production of maize, sorghum, barley, wheat and legumes. This was
verified in a limited number of contacts with farmers wno are
cooperating in demonstration plot activities. In the plots the review
team visited, there were research and extension workers present who
were rollowlng the progress of the plots and working with che farmers.

The Kln'stry of Agriculture is to be commended for bring research
and extension together.

Constraints: (1) Lack of audie visual and other training aids for
village advisors to use in farmer training sessions. (2) Lack of
Transportation for village advisors. There will be different
transport problems for women advisors as they begin working in farm
homes. (3) Lack of sets of field equipment to be used by Governorate
Extension teams in setting out EMCIP mechanized Demonstration Fields.

Recommendations: (1) Within the new agricultural sector support
approach to assistance, a line item should be included for comtinued
support for equipment and vehicle needs of the extension serwice in
not only the EMCIP governorates but the rest of Egypt also. (2) 1If
FY 83 year end funds become available, AID should support additiomal
sets of equipment purchases for Governorate extension teams for
preparation, planting and harvesting of demoustration plots using
mechanization.

Demonstration Plots

a.Status: Demonstration plots began with the 1980/81 wheat crop and
continued to expand in use as one of the major teaching tools for
demonstrating the advantages of new technology to farmers. EMCIP
covers 8l districts with 2025 villages. Each distriect contaims 25
villages. There are demonstration fields which cover 5 feddans per



village and one consolidatec demonstra- tion field of 25 fadaans ia
each cistric: which Iis used to demonstrate mechnizarion practices in
crop production.

In 1983, the project will cover 11,2tZ demonscration feddans of wneat,
91 feddaas of berseem mixed with barley and 52 feddans of lentils
duriag the winter season. During the summer season, plans are for the
=MCIP program to plant 12,150 feddans in maize, summer sorzhum ang
sorghum, plus 750 feddans of soybeans.

The demonstration program has been very successful to date. For cha
crop years of 30/81 and 81/82, wheat demonstration plots yielded 62%
and 65X greater than the national average for wheat. For maize, the
demonstration field yields averaged 42% and 52% greater thaa the
national average for the years of 1981 and 1982 respectively.

The major purpose or cthe extension program and the demonstration plocs
specifically is to enable farmers to increase productian of cereal
crops in the Governorates under the EMCIP program by 25X, and by 20%
in all other Governorates. The forages and legumes goal is a 20%
yield increase within pilot demonstratiom districts and 102 in other
areas.

b. Constraints: (1) Lack of trained extension workers in and out of
project areas. (2) Lack of visuals and teaching aids for conducting
farmer training classes. (3) Lack of transport for extension workers
in areas outside of project area.

Recommendations:

Allocate resources under new sector funding mode for expanded
extension support. (2) Develop expanded training programs in
proper extension methods and techniques.

Diffusion Studies:

(a) Status: An important tool for improvement of the extension
program is a continuing program of studies of farmer adoption of
recommended technologies to determine the rz:e of diffusion and
farmer 2cceptance of recommendations. Such studies also provide
informacion on the most effective methods of transferring
technological information to Egyptian farmers. One such study was
completed for the extension program during the 1981/82 cTop year.

It was based on a sample survey of 1,300 farmers (half participating
in the Demonstration plot program, and half not) in the pilot areas.

Data collecced provides information about knowledge levels of
farmers :oncerning recommended practices and sources of such
information. .The study indicates that the most effective extemsion
method was demonstration plots, with 40% of the farmers without
demonstration plots learning about certain recommended practices
from them. Farmers learnad from other extension methods in the
following percentages:
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Ixtension meetings 3%
Farm visics 3%
Rural I.V. programs 71%
Extension publication 34
Neigtbozs (other than those with demonstration plots) 71%

b. Recommendation: Diffusion studies should be carried out on a
continuing basis to assure appropriate feedback to exceasion
management personnel for optimizing their extension scrategies.

V. University Grants Program

a. Background: The University Grants Program links EMCIP and Egyptian
agricultural Faculties together to contribute to increasing
production in the cereal crops, food legumes and forages. Out of
52.0 million allocated for the program, $ 1,832,000 has been
committed Zor twenty nine projects conducted by qualified faculcy
members in nine universities; i.e. Cairo, Alexandria, Aln-Snams,
Assiut, Tanta, Zagazig, Mansoura, Fayoum, and Al-Azhar. A technical
advisory committee was appointed in August 1982 to:

= Review the projects from a techmical point of view.

= Provide service to the research staff as needed.

= Provide guidance on overall policies.
An acccunting program has been established at the EMCIP/Cairo office and
one person has been assigned responsibility for these accounts.
Therefore no financial problems have been raised by most principal

investigators.

Requests for five sets of scientific equipment for purchase in the U.S.
were sent to NMSU for action in March 1933.

First progress reports covering the period July - December 1982 have
been evaluated by the technical advisory committee and EMCIP staff. all
were satisfactory. The committee is doing a good job of assuring clear
plans of work and complete progress reports.

B. Coanclusions
a. No financial problems are encountered.
b. Purchases of equipment and apparatus arz going according to schedule.
¢. Research work is progressing according to plan and the advisory
committee is fulfilling its responsibilities in serving and guiding the

grant activities.

d. Most of the labatories soon will be furnished and well prepared for
implementation.
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e. Preliminary indications seem to assure that che University Grant
program will take its zole as complementary to the EMCIP commoaity and
support programs.

In terms of the impact on University research capabilities, the
University Grant programs have:

l.helped in furnishing the laboratories which lacked aquipment and
apparatus needed for research.

1. provided opportunities for junior staff to receive both
laboratory and field training.

3. provided regional Faculties of Agriculture the opportunity to
work on local problems of their own society.

4. provided opportunity for ARC and University staff to exchange
views and ideas, a phenomenon which could lead to extensive
cooperation and collaboration between the two parties in the future.

Recommendations:

Since the program was started in July 1982 field experiments will start
this Season (1983) and be replicated in 1984 when the project will be
terminated. Results taken from field experiments should be confirmed in
the third and in some cases in the fourth year. Therefore a third and
fourth year extension of the grants is highly recommended.

Effectiveness of Project Mmanagement

A. Project Management and Personnel

The project is making excellent progress. In the early stages of
project life, there were a number of chroumic problems. However, during
the past year much has been done to alleviate those problems. At
present, there is a mix of expatriate project personnel who relate well
with their counterparts, and creative solutions are being worked out
that will solve knotty problems that have delayed progress in
procurement, construction and Center upgrading.

The Chief of Party msintains an excellent rapport with the Director-
General and counterpart advisors to the project. The Deputy Chief of
Party and extension advisccs have done an excellent job of creating an
awareness (and progress in realizing) of the capability that rests
within the extension service. The entire CID team is to be commended
for fostering the interdisciplinary approach to research and cooperation
with one another. Problems of scarce equipment and other resources
could have caused turf problems that could have been seriously
detrimental to the project. Instead, all parties have maintained a high
degree of professionalism that has. set an example for counterpart
scientists to follow. Both expatriate staff and Egyptian staff have
done an excellent job in creating the research/extension linkages that
are so vital to the life-~of-project goals. This is illustraced by the



MOa reorganizacion of research and extension into the same
administrative unit. The USAID in-depth review of exctension and che
subsequenz Presidential Mission Repor: on "Strategies Zor Acceleracing
Agricuitural Development' helped prepare the level of awareness cthat
allowed the goverament to have confidence in the working exzaple of
EMCIP.

The review team feels that the project, though successful in achieving
the objective of research/extension integration at both the research
center level and at the field level, can continue to grow in strength.
For it to do so, however, research/extension integration must continue
tn be a major focus for the Temalnder of the profect period.

It should be emphasized that institutional changes which have ennanced
integration could not have happened without strong Egyptian support from
Management within EMCIP, the ARC, tne Extension Institute and the
Ministry of Agriculture. The team found tha. Egvptian persoanel at all
levels ave highly motivated, tecnmically competent and experienced.
Because of this and the considerable technical progress made to date, we
feel the long-term positions required ir the later stages of the project
and in post-project follow-ons primarily should be in the management
areas.

As tours of duty permit and as future directions for follow-on
activities become more clear the team suggests the following rypes of
positions be maintained (and the others be eliminated as long term
positions):

L. Chief of Party

2. Business manager

3. Physical inventory control and management specialist

4. Seed production and processing specialist

5. Coustruction coordinator

6. Extension management speicalist

7. Research management specialist

8.- R/E Center farm manager

9. Farm management/production economics specialist
Financial Management
l. U.S. Dollar Account - We did not find a system by which the U.S.
dollar budget status was provided to the Chief of Party and the Project
Director General to use as a monthly management tool. It appeared to us
that financial data has been made available to the Chief of Party only

on an annual basis and was based on expenditures at the end of the
project year, the unexpended funds from the previous year's budget and
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the proposed future vear budget. Iz appears zhat at no time has cae
Iinancial status been reported showing cumulative forward commictmencs.
This probably has contributed to zhe current financial oudget crisis;
facing the projecz. The Chief of Party had no projections to discuss
with Zgyptian counterpar:t personnel for deterzining funding implications
of project activity expansion or of increased commitments to equipzent
or capital procurement.

The project contract specifies that the Cnief of Party is the contractor
legal representative in Igypt. It is imperative that ne have forward
commitment financial data available at any given point in time so chat
rational decisions can be made. It is even more important for him to be
adble o inform the Director General of the projected financial stactus of
the project.

2. U.S. Dollar/Pound Account = There were concerns expressed by all
program leaders and counterparts, and R/E Center Directors, about
working capital funds being made available for critical project
activities. There was a national project leaders' meeting held

which the review team attanded. In tha: meeting im which project-
managemenc, the EMCIP Business Officer, and the USAID project manager
were able to announce how procedures, if followed correctly would solve
the problems. TForward financial planning is the key to the process.
All staff and R/E Center Directors need to plan into the future on
program funding needs. If the®rocedures out- lined are followed, there
should be no serious problems in the future.

VII. Cost Effectiveness of Technolcgy Being Extended to Farmers

A. Analysis and Conclus‘ons:

Cost effectiveness of technology excended to farmers is measured through
reduced unit costs of production. Only limited information was made

available to us to compare costs of production and yields of traditiomal
cropping practices with improved cropping practices recommended by EMCIP.

A study carried out by the Agricultural Extension and Rural Development
Research Institute (for EMCIP) proviaes appropriate data for the 1980/81
crop year for wheat. A sample survey was conducted of small farmer
operations with demonstration plots being cultivated accordiag to EMCIP
recommendations, and of comparsble farmers using traditional practices.



That data show the following average relationships for all Governorates
sampled for wheat: ‘

Type of plet and Yields (per Variable Percent of Output ‘
sub-product feddan) costs of income by Unit Variable
production  sub=producct costs of pro-

(per feddan) (per feddan)* duction

L. Traditional practices L.E. 108.1 ‘
plot: a. Grain 1l.44 M.T. 502 L.E. 37.85 M.T.
b. Straw 2.25 M.T. 502 L.E. 24.02 M.T.
2. Demonstration
plot L.E. 123.7
a. Grain 2.20 M.T. 552 L.E. 30.92 M.T.
b. Straw 2.73 M.T. 452 L.E. 20.33 M.T.

In conclusion, this study shows that the recommended techaology package
for wheat is significantly cost effective. As farmers become more
familiar with improved technology packages, and as program specialiscs
refine their recommendations, cost effectiveness should increase. For
example, as farmers become more proficient at applying the new
practices, labor use should decline.

EMCIP publication No. 571/ provides yields, costs of production,

income and other data for demonstration plots and traditional plots of
lentils. This data was generated from a sample survey of ten farmers
who raised demonstration plots of lentils on their farm, agreeing to
follow a recommended technology package. These same farmers raised
other lentils in the traditional manner. Comparative data was obtained
from these plocs.

* These percentage shares were used to allocate costs of production as
between grain and straw.

L/ These data indicate that output unit variable costs of production
under improved practices as applied by farmers in demonstrationm plots,
were 8l.7% for wheat grain and 84.6% for wheat straw as compared to
output unit variable costs of production for plots under traditional
practices.



Average cost effectiveness information is as follows:

Type of plot and Yields (per Variable costs Percent of OQutput Unit
sub=-product feddan) of production income by Variable
(per feddan) sub=product costs of

(per feddan)* production

l. Traditional practices

ploc L.E. 175.0

a. Seed 5.0 ardabs (L.E. 128) 73% L.E. 25.6

b. Scalks 6.0 loads (L.E. 47) 272 L.E. 7.8
2. Demonstration

plot L.E. 187.0 ) ~

8. Seed 6.7 ardabs (L.E. 138) 742 L.E. 20.6

b. S&zalks 8.7 loads (L.E. 49) 26% L.E. 5.6

* These percentage shares were used to gllocate costs of production as
between seed and stalks.

L/van Economic analysis of the 1981/82 lentil production program," by
Drs. R. Deuson, A.M. Nassib, E. El-Gamassy and M.A. Rixk, February, 1983.



These data indicate that unit variible costs of production under
recomuenced improved practices as applied by farmers in demonstrasion
Flots, were 80.5% fov seed and 71.ZX for stalks as compared to the saze
unit costs for other fields of the same farmers using craditiomal
practices.

This study shows, as did the wheat study referved to earlier, that the
recommended technology package for lentils is significantly cost
effective.

It is our understanding that cost of production, vield, adoption rate
and other data have been collected for the other crops in the praogram
and for subsequent crop seasons, both for farmers using traditonmal
practices 2s well as those using the recommended technology packa_es.
This data will provide continuing information about cost effectiveness.
Such data also snould be collected and analyzed by individual input
yield effects and cost factors to determine which elements of inputs
contribute most effectively to reduce unit costs of production.

Recommendation

Appropriate data should continue to be collected and analyzed in order
to determine impacts of recommended technology packages on output unit
costs of production.
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