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FORWARD

This report was prepared by the U.S. National Academy of
Sciences/Naticnal Research Council to examine development impacts
of its on-going projects in Phase 1, specifically, the R&D,
demonstration, and S&4T planning/managerent projects of the Applied

Science and Technology Program.

This report addresses each project's progress ir. the context
of overall progran goals and objectives and identifies achievements,
unexpected benefits, protleme, constraints, and possible solutions

to problers.

The document rervec as an input for the Joint Consultative
Cormittee's "self-evaluation' which was conducted during their Fifth

Meeting in Washington, D.C., February 25 - 27, 1980,
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INTRUDUCTION
I. Backeround
The goal enunciated in the project grant agreement for the

Apolied Science and Technolagy Program in Egypt {AID Froject 263-
001f¢) signed in March 1977 hetween the governments of the Arab
Republic of Ecypt and the United States of America is "to re-
orient the Egyptian scientific and technical community toward
those types of research which are of priority importance and are
applicable to solving (Egyptian) national development problems,”
Given the limitations of funds and human resources that are availe
able during the projected five-year time frame for the Procran,
the goal is one which can be met only partially. Individual pro-
jects, therefore, must be viewed as examples, or demonstrations
of science and technology resource planninz and management for
socio-economic development.

To help achieve the objectives, the project agreement
provides activities in the following areas:

1. Science and technology(S.& TJ) policy plannine, coordi-
nation and management;

2, Demonstration projects which are wmultidisciplinary
in scope and directed to priority areas of Egyptian development;

J. Research and development (R&D) projects as examples of
cooperation on applied problems between research workers and end-
user oreganizations;

L, Provision of scientific equipment to orwanizations and
universitiies assistinz in the demonstration projects and R & D
projects. A corollary to this is the strengthening of maintenance
and repair (VM&R) capabilities for sclientific instruments and

eguipment;



-2 -

5. Creation of a strengthened S&T information system in
Zgypt: and

6, Recommendations to the AID Mission in Cairo for a
three-year follow-up period (Phase II) with activities based upon
experience zained during the two initial years (Phase I) of the
Applied Science and Technology Frogran.

The Egyptian Zovernment assigned responsibility for the
Applied Science and Technology Program to the Academy of Scientific
Research and Technology (ASRT): the U.S, government, through the
Agency for International Development in December 1977 contracted
the U,S5., National Academy of Sciences/Mational Research Council
(NAS/NRC) for the program components involving S&T planning and
management, R&D projects and demonstration projects, In May 1975,
AID entered into a participating agency agreement with the National
Science Poundation (NSF) for the projects which assist ASRT in
gcience information systems and strengthening N&R capabilities,
AID retained within its Cairo Mission procurement authority for
scientific and technical instrumentation and equiprent and, at
the same time, made arrangments with N3F for advisory services
in procurement, NAS/:RC, and NSF share with the ASRT <he res-
ponsibility to recommend a series of follow-on activities for

Fhase II.

II. Evaluation

The Applied Science and Technology Research project grant
agreement provides a zaneral frame.ork within which AID, in con-
sultation with the participating eroups, will cond;ct a formal
evaluation during the second year of Phase I program activities,

Tnat evaluation is to include:

N
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--= An assessment of progress toward attainment of program
oojectives;

--- Identification of problem areas or conrstraints which
may inhibit program progress;

---An assessment of how the information gathered may be
used to help overcome problems; and

--- Conclusions, to the degree feasible, of the overall
developmer¢ impact cY the Applied Science and Technology Program,

In order to contribute to the AID evaluation process and
to provide the Joint Consultative Committee (JCC) with an
additional managzement input for preparings PFase I1 planninz recommen=-
dations, the JCC decided to utilize a major portion of its 5th
meetine in Washinegton, D.C. (February 25-27, 19£0) to conduct
a "self-evaluation” of the Applied Science and Technology Prcgram.

For the purposes of this "self-evaluation”, evaluation 1s
defined as "a management process for gatherins information about
specific program activities, comparing that information with
Zoals gset forth in program plans, and assessing prosress in order
that the lessons learned may be anplied to current and future JCC
activities."” The evaluation process may be both gquantitative and
qualitative in i¢s form., It necessarily assumes that those
interpreting and judeing the information are experienced in the
subject matter under study and in applying their knowledge of
34T to the development process,

This document represents an NAS/NRC staff input to the JCC
for consideration in the "self-evaluation.” It is but one input;
others include status reports from the project leaders and technical
management repor:s from ASRT, the National Research Centre (Cairo),

the NSF, AID/Washington and alD/Cairo.
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Sinece the NAS/NRC is primarily responsible for (a) Demon-
stration projects, (b) R4D projects, and (c¢) Policy plarning,
coordination and managment, only those three progran elements
are examined., The format includes asking a series or "ksy questions”
which are applicable to each project. The "key questions" are
intended tu examine development impacts of the projects rather
than strictly scientific and technological progress or achieve-
ments, They are:

### How does the project meet tae overall zoals and rbde-
jectives of the Applied Science and Technology ?Program?

##+ Has an appropriate management structure been established
and is it functioning?

### Does the pfoject strengthen direct linkages between the
managZemnent orzanization and end-users?

*#2 Has a detailed project plan been developed and is it
beirg implemnented?

»#» Are expected achievements being realized qualitatively
and quantitatively? Are there additional economic, soclal ard
environmental benefits?

#*#+ W¥hat major probtlems and constraints have buen encountered?
Have solutions been found?

###% Are goals realizeable in Phasel, and in Fhase II?

#+* ¥hat additional inputs are needed beyond Fhase II to

assure continuity of the project and its adoption by end-users?



EVALUATIV! SF DEAVISTRATILI PROJZITS

I. More ani 3etter rood

4. 3ac«eround
For a ccncise summary of .roject g~als/onjectives azae of oroject status

see t.e pxecutive Satiary Dccunent orevared oy ASRT for the Sth JCC meeting.

b. Key wertions

1. How does More and Better food neet the overall poals/objectives of
tne io7lied Science and Tecnnoloy Zroyram?

--- .'0ore and 3etter Food saaresses fcod oroduction (a.imal and
plant wealth', focd :rocessiiy (eaisle veoetarle cils, cneese .nakding
and a nigh-protein weanirgz food) ana mutrition.
=== More and 3etter Food i3 multiaisciplinary is nature. vitain
tne dational Research Centre (the management orjanization for the sroject)
it enlists nelsz fro- snzmel and olant croduction lavoratories, tne nutri-
tion laooratory, the soils laboratory, fats and oils lasoratory, dairy
%ec nology, cnila develooment aad trze >1lot nlant division (apolied
technolozy and engineeriag.)
~--= cre 2na detter rfood is multi-institutional in :character with the
fcllowing crganizations active.y ovarti:ipating:
Jetional Resesrcn Centre (l‘anagement Institution)
Ministries of Education, Agriculture, Irrisstion Land Relor:,
kealtrn, social affairs, and tne Governorates,
Caire University, Faculty of edicine
Organization for tne DJevelooment of tne Villages
Industries (Z1 Vil 2harmaceutical Company, al-3sdrachin Oil

Factory, isr Food Comoany.)
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3.

L.

Has an aooropriate manager.ent structure oeen estaolished ana is it
functioning?

~e= AN Executive Committee (¢ -emcers) ~as oeen f2ried waich is
reoresentative of te JRC/C3iro lacoratories 27d “ne Jtrer -recups
involved =7 tne »roject. JSiace ay 1573, tne Zxecutive Conmittee

nas met aporoxinatelr monthly.

-== & taree nencer U.3. advisory panel 1aae up of an agroaom.st,
food sciuntist and a nutritionist has met once in Exvot and twice
in the USA with representatives of tne Executive Cummttee.
In what ways does the project strengthen airect linkaves oetween
tne management organization and end-users?
~=w In the demonstration villages tre fore ina 3etter Food >roject
team works tnrough tne medical clinics (for autrztion studies), the
agricultural extension service (for farm systems :ctivities), axc
with village leaders.
-== In tae food tecanology crojects, manare~ent anc tecanical
reoresentatives fro- the food industries involved wWorx airectly
with JRC/Cairo scientists and engineers rron + .s 2airy sc.ence
—aporatory, fats and oils laporatory, nutriticn laocoratsry and
cnild develoorment laboratory.
~== JAC/Cairo cas been serving as a consultant on ceveloorent
planning to the Jovernorate of the .Jew 7allay as a result of the
field activities of the More and 3etter Food oroject.
ras a detailed project plan oeen aevelovea ana =8 it ceing ime-
plenented fcr i‘ore end 3etter Food?

For a copy of the lMore and 3e*ter Food >roject plan in 2hasel

and Phase II, see the document “Overview and Inputs for Evaluation.”
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I

Are exdected acaieve-ients oeiny realized guantitatively and
qualitatively? Are tncre add-tional econcniic, social and
environnental vpenefits?

he zo3ls of the
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laboratcry (oench ccale) investiratione save peen acnieved.
All are movine- as 1n the orogran nlan to pilot scale testingz,
e=w The demorstration villares have oeen cnosen, .Jafr Al-Khadra
in the old lands and Omar Makram in the n:w lands. dase line
studies concernxnz the farmine svstems e—mluved and the cletary-
nutritional status of the scnool are chilaren a'e oroceea.ng.
--= ECOnOMiZ 30als are prorinent fcr Pnase II. Tney include the
demonstration at tne oroduction level of a more accentaole oil
groauct from cotren seed and a significantly increased yleld
(up to 504) from the same quantity of cotton seed as now being
processea. Tae chazse making project is designed to increase the
output of Damietta cheese using locally oroduced fluid milk and

ertendineg it ath low-fat powcered -1ilk imoorted at marxet orices,

Wrat major oroclems and constraints nave oeen encountered? rHave
sclutiong teen found?

-== Equicrent orocurenent nas aelayed s>-e activities, especlially
as scale-uo <2 oilot »lant d7erations is undertaken,
~=« Transoort 1o the demonstration villares rewains a proclem that
is unsolved., A soeclal venicle and driver are needed for tae

ield work, espezially during >hase 1I.
=== Lacg of local funding for purcrase of materiels, faorication
of specializea pilot plant scale equioment, and for payment of

project personnel also remains as a major constraint,



7.

8.

Are goals for tae More and 3etter Food project r:allzeable in
Phase I, and in Phase II?

«== Phase one is larzely one of pro.ram design, training, lavoratory
(vench scale) investizations. As of Feoruary 1980, More and

Better Fcod is cn schedule for 2hase I goals.,

-— pPhase II is the annlicetions aspect, includins t-e need

for field work in *ne two villages and in-plant testing £or the
food tecnnology orojects. sood —anase ent structure is in

nlace, functioninz and gaining evoerience in -mlti-institutional,
multi- disciolirary research ard develoorent. Trere ls every reascn
to celieve More and Better rood can acnieve Shase II zoals if tne
constraints of equicient/instrumentation :rocurenent, transport,

and local funding requirerients are -~et.

What additional inputs are needed ceyond 2hase II to assure continuity

.f the pdroject and its adoption oy ena-useru?

Note: This is a toric for JCC aiscussion,.
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Development and Application of Biogas Technology in Rural Areas of Egypt

A. Background

Project goals/objectives and current status are fully covered in the

Third Progress Report (January 1980) submitted for the 5th meeting of the JCC.

B. Key Questions

1. How does Development and Application of Biogas Technology in Rural
Areas of Egypt meet the overall goals/objectives of the Applied
Science and Technology Program?

--The biogas project will asses: the feasibility of converting
agricultural, human and animal wastes into methane for small-scale
energy use.

--In additicn to energy production, the project has implications for
waste recycling, pollution control, health benefits and upgrading soiil
fertility.

--Research is being conducted in a multidisciplinary approach under
the leadership of the Pilot Plant Division of the National Research
Center involving subgroups of the NRC in laboratory and bench-scale
research, fertilizer evaluation, engineering, and fundamental micro-
biology, and a sociological subgroup of the National Center,for Social
and Criminological Research. In addition, participants from Ain Shams
University and the Ministry of Public Health are involved.

2. Has an appropriate management structure been established and is it
functioning?

--The project proposal and progress reports reflect the excellent

management approach pursued, with a management committee representing

all subgroups meeting biweekly.
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--Coordination with the three-person NAS advisory committee 1s close.
The MNAS panel has met with the project team twice in Egypt and members
are visited when project leaderc iravel to the U.S.

--The Lgyptian management committee, accompanied ty the NAS panel
chairman, conducted a valuable study tour of biogas faciiities in China,
Indfa, and Thailand in Ncvember 1979.

3. In what ways daes the project strengthen direct 1inkages between

the management organization and end-users?

--Tke socioloqical suhgroup, thus far concerned with village surveys
tn connection with implementing the demonstration stage, has major
responsibility for communicating with the eventual end-uucers.

--The experimental digester and related facilities being constructed
at the NRC will be open to interested ministry, university, and rural
developmert groups and to village leaderc and representatives.

--An open seminar on the Asian study mission held at the NRC
January 15, 1930, dr v attendance from universiti~s, research organizations,
and government ministries and established 1inks for further coordination
and exchange of information between those interested in biogas technology.
4, Has a detailed project plan been developed and is it being imple-

mented for Development and Application of Biogas Technology fn Rural

Areas of Egypt?

--The project proposal anu progress reports reflect the project
leaders' utflization of detailed planning for project direction and
periodic assessment.

5. Are expected achievements heing realized quantitatively and

qualitatively? Are there additional economic, sscial and environe
mental benefits?

i
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-=Accomplishments in Phase I have followed the anticipated course in
this fundamental research, technology assessment arnd village survey stage
in spite of the constraints noted below.

--The actuai danonstration stage in Phase Il will focus not only
on the benefits of enerqgy production, but the potential economic,
social, and envirormental benefits from waste recycling, pollution
control and fertilization.

--The village demonstrations may prove to have additicnal benefits
resulting from village organization, and the educational and self-help
components necessary for implementation, utilization and maintenance of
the new technology.

6. What major protlems and constraints have been encountered? Have
solutions been found?

--Delay 1n equipment procurement has been and continues to be a
major impediment to maintaining the project schedule. Nevertheless,
improvised laboratory efforts have provided significant data.

-~The lack of budget allocations (in the overall program) for
purchase of local materials further compounded the equipment situation
and caused delay in construction of the experimental digester at the
NRC. The perserverance of the team leadership and in some cases personal
contributions for necessary purchases enabled initial activities to
proceed.

--Initial utilization of local contractors for construction of the
pilot digester proved costly and the results were flawed. Subsequent
supervision and construction by the engineering and development group

{tself have saved the cay.
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--While the enthusiasm and contribution of team leaders have
helpag overcome problcms, the lack of funds for incentive payment for
project personnel is a probiem which may have serious ramifications
in the upcoming daronstration phase, when transportation and ather
expenses of participants and village workers will be more significant.
7. Are goals for the Development and Application of Biogas Technalogy

in Rural Areas of Egypt project realizeable in Phase I and in

Phase II?

--Given the constraints, the biogas proect has proceeled remarkahly
well in Phase [ laboratory, technology assessment, and village survey
work, and is on course to realizing Phase I goals/objectives.

-=In Phase Il the actual village d=monstrations and assessment of
the implication for energy, agriculture (soil upgrading), and environ-
ment for rural Egypt are to be made. The project goals should be met in
Phase II if the problems of equipment procuremenrt and local transportation,
materials and personnel costs are resolved.

8. What additional inputs are nereded beyond Phase II to assure continuity
of the project and its adoption by end-users?

-=If results of the demonstration stage prove the desirability and
Yeasibility of introducing biogas technoiogy more brzadly to the rural
areas of Egypt (as preliminary studies would indicate) decisions must
be made by the goverr.cnt regarding extension of the technology and the
necessary training, financing and crmmunity development approaches to
such a program. The current pro ~c% %Z7am and its experfence will be a
valuable recource, but the NRC is not the institution to be responsible
for a national or regionai program. The project leaders plan to pregare
the groundwork by encouraging continued participatior by appropriate

government ministries and gnvernorates in Phase Il activities.

‘44
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New Crops for Arid and Semi-Arid Zones

A. Background
In view of the potential importarce for Egypt for developing agricultural

production through nonconventional techniques in arid and semi-arid zones,
the JCC (JCC II, Novenber 1978) requested a joirt Egyptian-American ccmmittee
explore the possibility of a project in this area to comprise a third
demonstration project under the program. A joint ponel meeting in January
1972 and numerous meetings on the Egyptian siage resulted in a preliminary
proposal which the JCC endorsed in March 1979, with tne understanding that
the project focus would be restricted to nonconventional crops and that a
more detailed project implementation plan be drawn up,

The Egyptian steering committee determined that the initial experiment
site be in Kom Osheim in Fayoum governate, with attention to be given to
jojoba, guayule, milkweed, buffalo gourd, and nunconventional lequmes. An
Egyptian team member visited the U.S. in July 1979 for contacts with U,S.
individuals and institutions, and some seed acquisitions were made. Equip-
ment has been requested.

A U.S. panel visited Egypt in January 1980 for further discussions on
the procject plan and preparation of the experiment site, including technology
assessment and equipment needs. Special attention was given to training-
personnel development needs. Preparation of the site, initial plantings, and

initiation of the training program are the objectives for Phase I.

B. Key Questions

1. How does the New Crops for Arid and Semi-Arid Zones Project meet
the ove;all goals/objectives of the Applied Science and Technology
Program
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-=Successful developmart of new crops in arid regions of the country
has the potential for providing foreign exchange earnings, increasing
food supply and alleviating population pressures.

--The project achieves a multidisciplinary and multi-insitutional
arproach to research on a problem aof significance to development through
the joint endeavors of groups in two universities (Ain Shams, Azhar),
the National Research Centre, the Ministry of Agriculture, and the

Governate of Fayoum. OQther institutions will be yavelved in Phase II.

2. Has on appropriate management structure been establisned and is {t
functinning?

--The Egyptian steering/management cormittee is comprised of repre-
sentatives of the participating institutions.

--U.S. panels have met twice i1n EqQypt and an Egyptian team member
has visited the U.S.

-~The U.S. panel meeting in Cairo in January 1980 noted considerable
progress in the development of the project concept, work plan, and the
structure for management and coordination.

3. In what ways does the project strengthen direct 1inkages between
the management organization and erd-users?

-=-While the project is in its initial stages, the close cooperation
with the Ministry of Agriculture and governate will facilitate 1inkages
to farmers and extension activities cnce the experiment site(s) 1is

ongoing,
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4, Hac a detailed project plan beer developed and is it being imple-
mented for New Crops for Arid and Semi-Arid Zones?

--As noted, significant effort has gone into refining a project
plan with guidelines for its implementation.
5. Are expected achievements being realized gquantitatively and
qualitatively? Are there additional economic, social and environ-

mental benefits?

--The project's late start as a third demonstration activity means
that assessment of expected achievements must await Prase II,

~-The numerous contacts and exchange of views on development of tre
project have already provided an achievement in that joint planning
activities among the institutions involved are rot common undertakings.

--In addition to the economic and social bene}its (foreign exchange,
food production, population movement) aimed for, new technologies and
rew techniques for water and salinity management may result in additional
benefits for agriculture and community development and environmental -
stability.

--Results of theEgyptian experiment should be of interest for all
arid land ragions and may prove a l1ink to comparative efforts in

neighboring countries in the region.

€. What major problems and constraints have been encountered? Have
solutions been found?

--Late inclusion in the program and the time for project
and workplan delineation have precluded resufts in Phase 1. Continued
discussions between representatives of the institutions involved have
resulted in agreement on emphasis and division of responsibility.

--Delays in equipment procurement will hinder development of the

experimentr] site,
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--Funding for purchase of local materials, transportation to the
site, and personnel salaries needs to be resolved.

7. Are qoals for the New Crops for Arid and Semi-Arid Zones project

rexli-eable in Phase [ and in Phase II?

--Phase I has really been a pericd of project design.

--The intended additicn of sites in the Sinar and
northern coastal zones in Phase 1l will depend upon progress at the
first site, equipment procurement, training and resclution of the local
costs problem.

8. VKhat additional inputs are needed beyond Phase Il to assure continuity
of the project and its adopiion by end-users?

--Since the project is late in starting, Phase II can illustrate
the potential of some new crops, but extension and commitment to larger
scale planting most probably will be a post-Phase II emphasis with key
roles by the Ministry of Agriculture and governates, with reseai:zh and

feasibility evaluation provided by the project team.
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EVALUATICON CF RESZARCH 4D

DEVELOZENT (R&D) ROJECTS

Background

The general purvose of the R&D orojects is: {a) to strengtnen aopolied
research in priority areas directly related to Egyotian develoonent needs,
and (b) to improve the management of B&D in Egyptian institutions oy
demonstrating the apolication of sound managerent oriciples in applied
areas.

The AID - ASRT oroject grant agreement .iace specific vrovisions for
apolied R&D during Phase I of the Ap_:lied Science and Technology 2rcegram
with support for the selection of three to five projects to be crosen from
and of t. e following .. eas:

- Plant oroduction and protection

Animal research and fisheries

= Soil and water resources
~ Mhdical research

-~ 3uilding technology

- lrdustrial research

- Transcortation research

- Physical and electronics apolicatiors.

Using criteria adopted during its first -neeting in May 1978, the JCC

selected four R&D orojects for support during 2hase I

«== Phosphate Ore 3eneficiation and Phosphate Fertilizer 2roduction

-== Improving 'wool Scouring and Wool Wax Recovery

=== Jcrrosion Monitoring and Control in the Petroleum Industry

=== Develooment of Rad Sea risneries

=17~
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For a concise summary of each project goals/objectives and of project

status see Executive Summary Jocument prevared by ASRT for the 5th JCC

meeting.

II. °hosvhate Ore 3Seneficiation and 2hosphate Fertilizer 2roduction

..ey Questions

1. =How does the Phosphate Ore Beneficiation R&D oroject meet the
overall goals/objectives of the Aonlied Science and Technology
’rogram?
witn the loss of the alluvial deposits from the annual flooding of

tne Jile Vailey after the construction of the Aswan ziga Dam, the

recessity to increase the use of nitrogen, phospnorus and potassium
fertilizers assumed immediate importance for Egyotian acriculture

80 that the growing coopulation could be adequately fed. Moreover,

because of the need for multiole croooing on tne small anount of

arable land (6 million feddans, 3.5%4 of Ecypt's land area) the

demend for ohosonhate fertilizers has increasea dramatically. ?2Phog=-

phate ore raw meterials are abundantly found in Zgypt with the Abou

Tartour region of tne “estern Desert estinated to ccntain 600 billion

tons of low-grade ore. In addition tne Zgyotian ores have unique

oroverties requiring special mining, beneficlation and conversion

tec niques.

A serious problem for Egyntian industry and agriculture is the
lack of the applied R&D capapility in utilizing local raw .raterials
for conversion to fertilizers. Within the Central Metallurgical Research

Inst:tute of the Jational Research Centre, tne Ure 3eneficiation and

Processing Laooratory, therefore, proposea to ASRT tuat tacre be
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estaclisned a new capab:lity to analyze, treat, ana convert Egyotian
phosphate materials into end-products for tne domestic market and
for export. At oresent, the Egyotian phosphate fertilizer oroduceus
manufacture only sinzle super-pnosohate; all triple superrhospnate
and pnosphate/potassium fertilizers must be imported. The goal of
this project is to create a strong grouo within NRC/Cairo with tne
equipnent and expertise to solve problems of converting Egyptian
phogphate ores into fertilizers that are economically viable for
domestic agriculture and for export.
2. Has an aporopriate management structure ceen establisned and is

it functioning?

-=-= within the Jational Research Centre is tne cJentral .detailurgical
Researcn ana Develov..eat Institute (CvVRUI) taat nas formed a steering
comnittee for tne phosphate ore sroje:t. Tze steerinc committee iancludes
reoresentatives >f the ure 3eneficiaticn ana 2rocessing Laborat:ry of
CIMRLCI, the amalytical section of tne WRC Inorzanic o.emistry Laxcratory,
and tae NAaC Pilot ?lant Division. This steering ccoiittee also nas
links witna the 3&D laboratory of the n»nosonate fertilizer manufacturing
plant at Kafr El-Zayat.

3+ In what wevs 20es tne crogect strengtnen 2irect linkages vetween
the management orzanization and end-users.

=== The zroia:t includes a formal asreerent oetween tne JiC,Cailro

and the Societe Financiere et Industrielle d'Egypte, the parent company

for the onoscrate manufacturing »lant at Kafr Zl-Zayat.



Has a detailed project plan been developed and is it being
implemented?

~==- For a copy of the project plan see the document Overview and

Inputs for Evaluation submitted by ASRT. The plan, especially

at the levels of laboratory berch testing and of technical training,
is being iomplemented.

Are expected achievements being realized quantitatively and queali-
tatively? Are there additional economic, social and environmental
benefits?

-=-~ Laboratory scale beneficiation tests have demonctrated the
ability to up-grade the Abou Tartour phesphate ore to concentrations
suitable for economic conversion to fertilizer materials. The effect
of iron pyrite (principal impurity) has been negligible but the
impurity does affect the coler of the end product. Market and field
testing are scheduled to determine if the color is acceptable to

the farmers. Tilot plant testing, however, hus not tegun either for

beneficiation or wet process chemical conversion to fertilizers.

These tests await the completion of a CMRDI pilot plant in 1980.

~-- Testing of beneficiation by dry methods is also being undertaken.
If this proves feasible considerable sums can be saved because the
amount of ore transported from mine site (Vestern desert of Egypt)
to tha Nile River will be reduced. Dry beneficiation would have the

added advantage of reducing effluent discharge into the Nile River,

~== One major additional benefit to be derived from the Phosphate
R&D project is the establishment in Egypt at the CMRDI of NRC/Cairo

of a modern, well equipped and well staffed/trained laboratory for
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applied development in the area of phosphate minerals characteri-
zation, ore beneficiation, processing and conversion to fertilizer
materials.

What major problems and constraints have teen encountered? Have
solutions been found?

--- The major constraint in this project is the delay in specifi-
cation and procurement of pilot-scale beneficiation and chemical
processing equipment. Thus major parts of the project, the pilot
plant scale beneficiation and wet processing development as well as
introduction to industry of the new processes developed, canrot be
carried out until Phase II. It is expected, however, that all planned
activities can be completed, including the transfer of the newly
developed technology to industry, by the end of Phase II.

Are the goals for the Phosphate Ore R&D project realizable in

Phase I, and in Phase II?

==~ Phase I is a period of program design, training, laboratory and
pllot plant construction, and upgrading of equipment. During Phase I
the experimental work 1is largely bench-scale while larger, more
applications-oriented pilot plant facilities are designed and built.
Particular care 1is being given to the rhoice of equipment for wet-
acid chemical processing and conversion to fertilizer materials.
With the exception of equipment/instrumentation procurement, the
project 1is proceeding on a reasonatle time schedule to accomplish

Phase 1 goals.
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-~~~ Phase II goals are realizable if procurement is not further
delayed and funds are authorized for Phase II implementation by
October 1980.

What additional inputs are needed beyond Phase II to assure
continuity of the project and its adoption by end-users?

=== After Phase II, Egypt must maintain the high standards of the
Ore Beneficiation and Chemical Processirg lLaboratory by continuing to
supply equipment, maintain and periodically upgrade physical
facilities (buildings, field testing latoratories at mine sites, etc)
and by providing continuing opportunities for the in-service training

of the staff.

III. Wool Scouring and Wool Wax Recovery

Key Questions

1.

How does the Wool Scouring/Wool Wax Recovery R&D project meet the
overall goals/objectives of the Applied Science and Technology
Program?

The Wool Scouring/Wool Wax Recovery R&D project addresses several
of the Egyptian development objectives including the broadening and
diversification of Egyptian export capabilities, upgrading of
industrial technology to recover a valuable product now largely wasted
in wool processing, and reduction of industrial pollution by the
elimination of a noxious waste.

Has an appropriate management structure been established and is it
functioning?

In what ways does the project strangthen direct linkages between the
managenment organization and end-usars.

o
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In the Wool Scouring/Wool Wax Recovery R&D project the
management structure is a joint NRC/Cairo-Misr Beida Dyers Company
steering committee which provides a direct linkage between the R&D
organization and the end-user organization. Furthermore, the link
is a true collaborative effort with the General Manager of Beida
Dyers serving as the project manager and the Director of the NRC/

Cairo Textile Laboratory serving as the principal investigator.

Has a detailed project plan been developed and 1s it being implemented?

For a copy of the Wool Scouring/Wool Wax Recovery project plan

in Phase I and Phase II, see the document Overview and Inputs for

Evaluation.

Are expected achievements being realized quantitatively and quali-
tatively? Are there-additional economic, social and environmental
benefits? '
The economic returns from an improved wool scouring and wool
wax recovery facility at Misr Beida Dyers fully justifies the
estimated U.S. $250,000 cost for the R&D project (Phase I and II

totals).

Beida Dyers currently processes about 7,000 to 8,000 metric
tons per year of imported, top quality wool containing 10 to 15%
wool wax and waste material. Present technology is out-dated and
can produce a low quality wool wax product with abcut 507 recovery
efficiency. Actually only about 200 metric tons/year of low grade
wool wax is currently recovered and brings an international price

of about U.S. $350/metric ton. After process improvement using
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largely known technologies, the recovery is expected to be 400 -
600 metric tons/year of high grade material valued at up to $850/
metric ton. Furthermore, the effluent frem the scouring/recovery
process will no longer constitute a large volume lijuid waste
discharged into Nile canals near the factory. Additional btenefits
will accrue from a reduced use of chemicals in scouring and an
improved quality wool for the export market.
What major problems and constraints have been encountered? Have
solutions been found?

Again the principle constraints have been in the procurement
of pilot plant and laboratory equipment and instruments. Of crucial
importance is the procurement and delivery of a continuous flow
centrifuge for in-plant testing by late 1980. A means to expedite
this item of equipment has not yet been found.
Are goals for the Wool Scouring/Wool Wax R&D project realizable in
Phase I and Phase II?

Phase I is largely one of problem definition and assessment
of alternative solutions. This includes an extensive comparison of
wool scouring practices in Australia, New Zealand, the U.K. the
United States and Western Curope. The studies must include plant
observation and visits in addition to surveying the literature.
Many of the study visits (i.e., Australia and New Zealand) were made
without cost to the project by the General Manager of the Misr Reida
Dyers Company, These studies are completed; detailed monitoring of
current scouring within the plant is well advanced and an in-plant
testing laboratory at the Misr Beida DPyers factory has been constructed (alm

at no expense to the R&D project). However, delivery of key items
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of equipment and instrumentation from project funds 18 now crucial
to maintaining the Phase I schedule. Goals for Phase II appear
realistic but are also dependent upon delivery of equipment.
What additional iaputs are needed beyond Phase II to assure continuity
of the project and 1its adoption by end-users?

The Wool Scouring/Wool Wax recovery R&D project can terminate
during the final (third year) of Phase II. It i3 an example of

targeted and discrete industrial research.

Adoption of an improved scouring/recovery process seems assured
by the Misr Beida Dyers Company if results continue to be as
promising as currently indicated. The factory investment will be
done by the Company from its own capital resources. One encouraging
factor is that no additional factory space requirements will te
needed thereby eliminating a time consuming and expensive constructicn

program.

IV. Corrosion Monitoring and Control in the Petroleur Industry

Key Questions

1.

How does the Corrosion Monitoring and Control R&D project meet the
overall goals/objectives of the Applied Science and Technology
Program?

The Corrosion Monitoring and Control R&D project has the follow-
ing objectives, all of which are important for Egypt and for the
Applied Science and Technology Program:

--- Strengthening indigenous R&D for probler solving in Egyptian

industry;
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=== Use of locally produced materials as substitutes for costly

imported corrosion inhibitors;

--- Upgrading capabilities in the NRC/Cairo and in the Suez 0il

Refining Company on a critical industrial problem.

Has an appropriate managrment structure been established and is it
functioning?

In what ways does the Corrosion R&D project strengthen direct link-
ages between the manegement organization and the end-users?

The Corrosion I&D project involves the CMRDI and other labora-
tories of NRC/Cairo, and the Suez 0il Refining Company. A joint
project team has been established to work on apecific corrosion
problems in the Suez facility. Links have also Leen established with
a major corrosion R&D facility in the USA and an external 'resouzce"

team (advisory committee) will assist the project during Phase II.

Has a detailed project plan been developed and is it being implemented?
A project plan for strengthening analytical and testing aspects
of industrial corrosion at the NRC has been prepared and is being

implemented.

The preparation and testing of specific corrosion inhibitors for
use in the Suez 01l Refining facility.in Suez is necessarily dependent
upon upgrading of the NRC corrosion laboratory.

Are expected achievements being realized quantitatively and quali-
tatively? Are there additional economic, social and environmental
benefits?

The project suffered an unavoidable delay of approximately six

months very early in Phase I but is now proceeding according to plan.
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See the program plan in the document Overview and Inputs for

Evaluation.

Economically, the corrosion project is important because Egypt
currently imports nearly 100% of its needs for corrosion inhibitors.
It is estimated that well over LE 1 million annually is spent on
these corrosion inhibiting substances. The petroleum industry alone
uses about U.S. $300,000 of imported inhibitors.

What major problems and constraints have been entcuntered? Have
solutions been found?

First, the project manager was unexpectedly taken il] and an
associate was not immediately designated. This situation, tcjgether
with delays in procurement have caused the project to fall behind

about six months in Phase 1I.

An associate project manager was appointed with full authority to
direct activities in mid 1979. Since that time, activities in
training, characterization of equipment needs, and forging of a
joint NRC/Cairo-Suez 01l Refining Company management team have moved

ahead.

Are goals for the Corrosion R&D project realizable in Phase I and
Phase II?

If procurement can now proceed expeditiously, the Phase I and

Phase Il goals are realizable.

What additional inputs are needed beyond Phase II to assure continuity
of the project and its adoption by end-users?



A corrosion monitoring and applied research laboratory in the
NRC/Cairo can be a major asset for Egypt. In time (5-10 years) it

could become fully sustainable from contract R&D.
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Red Sea Fisheries Development

A.  Background
In addition to the background information in the Executive Summary

document, 3 revised nroject proposal (February 1980) has been submitted.

B. Key Questions

1. How does Red Sea Fisheries Development meet the overall goals/
objectives of the Applied Science and Technology Program?

--Knowledge of fisheries ana their exploitation in “ihe Red Sea is
limited compared with development of the Mediterranean, northern
lagoons, and inland lakes fishing industries.

--The project will initially assass specific fisheries resources and the
feasibility for an industry which will augment protein for Egyptian
consumption (pelagic schooled fish and reef fishes), and valuable
export earnings (spiny lobster and decpwater shrimp).

--If subproject investigations point to viable ccmmercialization,
that process will create new population centers in sparsely populatd
desert coastal zones.

--The applied research under the aegis of the Institute of Oceano-
graphy and Fisheries will involve fishermen, commercial fishing
companies and the Red Sea governate from the outset. Successful
findings should lead to immediate response by industry, including

provision of necessary storage, processing, and transport facilities.

2. Has an appropriate management structure been established and is it
functioning?

--A high level project team from the ASRT and its Institute of

Oceanography and Fisheries has worked with NAS advisory panelists
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(April 1979 and January 1980) in refinement of the project proposal.

Principal investigators for the subproject areas now proposed need

to be appointed and the management structure estatlished.

3. In what ways does the project strengthen direct 1inkages between
the management organization and end-users?

--As outlined in 1., the project will involve fishermen and
commercial interests from the outset. The management structure should
insure that such 1inks will enable results to stimulate well planned
commercial development as soon as results warrant.

4., Has a detailed project plan been developed and is it being imple-
mented for Red Sea Fisheries Development?

--The project is in preliminary developmental stiages and 2 detailed
plan and implementation procedure should be elaborated following JCC
endorsement of the current proposal.

5. Are expected achievements being realized quantitatively and
qualitatively? Are there additional economic, social and environ-
mental benefits?

--Since implementation has not begun, achievements cannot be
measured.

--1f the surveys prove the suspected resources, the economic (food
and export earnings) and social (employment, industrial and population
attraction) benefits are the major aim,

--Exploitation at a commercial level will involve ecological con-
siderations ard a rule for the Institute of Oceanography and
Fisheries in this area is envisaged, as part of its continuing role in

fisheries research.
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6. What major problems and constrairts have been encountered? Have
solutions been found?

--Clarification and refinement of the initial proposal has taken
more.time than anticipated, but the initial undertakings now preposed
will probably allow for & more focussed and better managed project
than if work had begun earlier under a general mandate.

--Delays (or the customary lead time) in equipment procurement
will impede the attainment of "first year" results. It is hoped that
some way will be found to expedite purchase of equipment so that the
exploratory ftishing and sampling can get underway.

7. Are goals tor Red Sea Fisheries Development realizeable in Phase I
and in Phase I1I?

--Phase I achievements are confined to the project design, equipment
definition and order and training components.

--Project goals for assessing potentiai commercialization can be
achieved in Phase 1I, if equipment is procured in time.

--Initial commercializaticn, including pilot storage, processing
and transportation facilities can be developed in Phase II.

-~-Assuming positive results, the needs for a basic multipurpose
research vessel will be apparent early in Phase II.

8. Jhat additional inputs are needed beyond Phase II to assure continuity
of the project and its adoption by end-users?

--I1f a basic multipurpose research vessel is not operational in
Phase II, it will be essential thereafter for continuing research on the
initial species to be surveyed, investigation of other qucies. and to
expand such research to include fish population, ecological and related
oceanographic research. Successful increase in commercialization will

undersrore the need for a research vessel.



EVALUATION OF POLICY PLANNING,

MANAGEMENT AND CONTROL

I. Bdckarouud

The more immediate objectives of the Applied Science and Technology
Program element identified as "Policy Planning, Managemen% and Control"
are:

- Assist in establishing operational, effective R&D management

structure and systems at ASRT ard NRC/Cairo;

- Assist in the YRC/Cairo reorientation towards end-user R&D..

The long-term goal 1is to strengthen the ASRT as the key science

policy planring and rmanagement agency of the Egyptian government.

Both the more immediate objectives and the long~term goal are implemented
by the individual and the inter-active lunctlioning of the principal
organizations involved in the Applied Scicnce and Techneology program -
the Egyptian Academy of Scientific Research and Technology (ASRT) and the
Egyptian National Research Centre (NRC/Cairo); th: U.S. Mational Science
Foundation (NSF) and the U.S. Naticnal Academy of Sciences/Naticnal

Research Council (NAS/NRC).

II. Research & Development Management Education

(Sub-contract of the Denver Research Institute)

Key Questions

1. How does the R&D Management Education project reet the overall goals/
objectives of the Applied Science and Technology Program?

-32-
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The R&D Management Education project was designed to stimulate

wide awareness within Egyptian R&D institutions on the needs for,

"and methods o7, organizational structures that promote effective

management . The catalysis provided by the coursec offered by the
Denver Research Institute (DRI) in the USA and in Cairo was considered
to be one eifective input for briaging about change in the Egyptian
R&D management gystewm.
Has an appropriate management structure been established and 1is it
functioning?

Initially the DRI courses were designed by representatives of
the Institute experienced in holding managenent seminars and workshops
in many countries of the world. The course outlines ead plans were
critically reviewed in LEgypt by the President of the ATRT, the
Director of NRC/Cairo and others. After the {irst activities took
place in Denver, an Egyptian stecering committee was appointed by.the
ASRT President to work with DRI management in all aspects of program
planning and implementation.
In what woys does the project strengthen direct linkages between
the management organization and end-users?

The project 1s designed with ASRT, NRC/Cairo, Egyptian universities
and Egyptisn P&D institutions as the 'end-users'. ASRT serves as
the Egyptian management organization. Linkages have been strengthened
among this group through their involvement in all planning steps for
the project.

Has a detailed project plan been developed and is it bteing
implemented?
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Detailed subproject plans were developed, (a) for the USA
portion of the project, and (b) for the Cairo portion of the project.
In each case the general criteria and plams were implemented.

See alsn Cverview and Inputs for Evaluation document.

Are expected achievements being realized quantitatively and
qualitatively? Are there additional economic, social and environ=~
nental benefits?

In the DRI Workshops hele in Denver, 43 persons, rather than
the 32 originally targeted, were selected and participated. In the
first Cairo workshop (Overview of modern RED management methods for
senlor officials), 59 participants (ou.t of 70) completed the course.

Qualitatively, the DRI workshop content and presentation has
been good. FEuach vorkshop to date has "tenefited" from the previous
cne in the series. This shows adaptability and conscientiousness
on the part of both DRT and ASRT.

What major problems and conctraints have been encountered? Have
solutions been found?

The workshops have been highly intensive, requiring dedication
by both participants and staff. This factor has led to some re-
scheduling.

The contracting procedure has been cumbersome and time-consuming
because NAS/NRC lLas had to seek AID/Washington endorsement of the
contracting process and the contract content. There is no known

remedy for these delays.
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Are goals for the R&D maragemont workshops realizable in Phase 1
and Phase 11?7

The series of DRI R&D management workshops will be completed
rtior to the end of Phase I. Planning for Phase 1II awaits action
of JTC-~6.

What additional inputs are needed beyond Phase II to assure continuity
and adoption by end-~users?

Note: This is a topic for JCC discussion.

|1/



