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FORWARD 

This report was prepared by the r.s. National Academy of 

Sciences/National Research Council to examine development impscts 

of its on-going projects in Phase I, specifically, the R&D. 

demonstration. and ~&T planning/manage~ent projects of the Applied 

Science and Technology Program. 

This report addresses each project's progress ir. the context 

of overall pregran. goals and objectives and identifies achievements, 

unexpecte~ benefits. pToblem~. constraints, and possible solutions 

to problern5. 

The document r-ervec! as an input for tl.t' Joint Consul tative 

(ocmittee's "self-evaluation" which W8& conducted during their FUth 

Meeting in ~ashington. D.C., February 25 - 27, 198n, 
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:~TRuDUCTrON 

I. Eackv.round 
The goal enunciated in the project grant a~reement for the 

Apolied Science and Technol~gy Pro~rarn in Egypt (AID Project 26)-

0016) signed In Yarch 1977 hetween the governments of the Arab 

Republic of E~ypt and the United States of Americ& is "to re­

orient the Egyptian scientific and technical community toward 

those ty~es of research which are of priority i~portance and are 

applicable to solving (E~ptian) national development problems." 

Given the li~itations of funds and human resources that are avail-

able during the projected five-year time frame for the Progra~, 

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 pla~nin~ and Management for 

socio-economic development. 

To help achieve the objectives, the project agreement 

provides activities in the following areasJ 

1. Science and technol~~y(S.& TJ policy planning. coordi-

na~ion and management, 

2. Demonstration projects which are ~ultidisciplinary 

in scope and directed to priority areas of Egyptian development. 

J. Research and development (R&D) projects as examples ot 

cooperation on applied problems between r-.search workers and end-

user or~anizations. 

4. Provision of scientific equipment to or£anizations and 

universi~ies assist.in~ in the demonstration projects and R&D 

orojects. A corollary to this is the strengthening of maintenance 

and repair (Vi&R) capabilities for scientific i~Btru~ent8 and 

e~uipmentl 
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5. Creation of a strengthened S&~ information system in 

E~ptl and 

6. Recommendations to the AID Y.ission in Cairo tor a 

three-year follow-up period (Phase II) with activities based upon 

experience gained during the two initial years (Phase I) of the 

Applied ~cience and Technology Fro~ram. 

The E~pt:an gov9rnment assigned responsibility for the 

Applied Science and r~chnology Program to the Academy of Scientific 

Research and Technolo~J (ASRT)a the U.S. governm~nt~ throu~h the 

A~ency for International Development in December 1977 contracted 

the U.S. National Academy of Sciences/~ational Research Council 

(NAS/NRC) for the program components involving S&T planning and 

management, R&D projects and demonstration projects. In rl.ay 1978, 

AID entered into a participating agency a~eement with the National 

Science Foundation (NSF) for the projects which assist ASRT i~ 

science i:1tormat:ion systems and strengthening ~~&R capabili ties. 

AID retained within its Cairo Mission procurement authority for 

scientific and technical instrumentation and equipment and, at 

the same time, llade arra~lgments wi th i'1;:iF for advisory services 

in procurement. NAS/~tRC, and NSF share with the ~RT ~he res­

ponsibility to recommend a series of tollow-on activities tor 

Phase II. 

II. ~aluation 

The Applied Science and Technolo~y Research project grant 

agreement provides a ganeral frame~.ork wi thin which AID. in con­

sUltation with the partir.ipatin~ ~oups, will conduct a formal 

evaluation durin~ the second year of Phase I program activities. 

Tnat evaluation is to include. 
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--- An assessreent of prQgre~s toward attainment of program 

objectives I 

--- ldentiflcation of problem areas or co~straints which 

may inhibit pro~ram progress; 

---An assessment of how the information gathered may be 

used to help overcome problems; and 

--- Concluoions. to the degree feasible, of the overall 

dev~lopme~, impact cf the Applied Science and Technolo~ Program. 

In order to contrIbute to the AID evaluation process and 

to provide the Jo~nt Consultative Comm~ttee (JCC) with an 

additional mana~e~cnt inDut for preparInrr P~age II planninz recommen-

jationc. th~ JCC dccid~d to utilize ~ maJor portion o~ its 5th 

meetin'3 in '//ashlnlZton. D.C. (F't~bruar.:r 25-27, 1geO) to conduct 

a "self-evaluation" of the Appli~d SCIence ~n,i Tcchlloloe;y Prcgl'am. 

For the purposes of thlS "self-evaluation", evaluation is 

defined as na ~ana~ement process for ga:hcrin~ lnfor~ation about 

specific program ac~ivities, cooparl~~ that Infor~atlon with 

~oals set forth in program plans, and assessin.s prOI!re~.w in order 

tr.~t the lessons learned ~ay be a~~lied to current and future JCC 

activities." ~he evaluation process may be both quantitat2ve and 

=lualitative in its form. It necessllr-ily aSSUMes that those 

interpret!.ng and judging the inform.ation are eXj)~rienced in the 

subject matter under study and in applying their knowled~e of 

~&T to the d~velopment process. 

't'h.is document represents an NAS/NRC stat: input to the JCC 

for consideration in the "self-eva.luatlon." It is but.2!1! inputl 

others include status reports from the project leaders and technical 

rnana~ement rlports trom ASR!, the National Research Centre (Cairo), 

tr.e ;';Sr', AIO/"'aahin,g;ton and AID/CI,iro. 

, . 
I }oj) , 

fJ ) 
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Since th~ NAS/NRC is primarily responsible for (a) Demon­

stration projects, (b) R&D projects, and (c) Policy pla~nin~, 

coordination and managment, only those three pro~raa alements 

are eit:amined. The for~t includes aski!1g a series of "k~y questions" 

which are applicable to each project. The "key questions" are 

intended tu ~xamine development i~pacts of the projects rather 

than strictly scientific and technological progress or achieve-

ments. They are. 

••• How does the proje~t ~eet t~e overall ~oals and (b-

jectives of the Applied Science and Technology Program? 

••• Has an appropriate mana~ement structure been established 

and ir. it functionin~? 

••• Does the project strengthen direct linkages betwegn the 

mana~e~ent or~anization and end-users? 

••• Has a detailed project plan been developed and is it 

boin~ implemented? 

.~. Are expected achievements bein~ realized qualitatively 

and quantitatively? Are there additional economic, social and 

environmental benefits? 

••• 'Nha t rna j or problems and cons trairl ts have baen encountered? 

Have solutions been found? 

••• Are goals roalizeable in PhaseI, and in Phase :1? 

••• What additional inputs are needed beyond Fhase II to 

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

( " 
6& 



I. ~ore anj 3etter Food ---
.~ • .3actC~l"ound 

For a c:::nc:.se summary of .roject rals/oojel.:tives a.le. of ':lroject status 

see -:.le :c.x2.:::..:t~ve ScL-nar; ~ccu~e:1t ?re;:)ared oy ASR'r for the 5th JCC :neeting. 

1. How does r~ore and (Jetter rood neet the overall foals/objectl.v?s of 
tne .:... J'}l~ed Sc:enee Ci:1d Tee ~.nolo:7 ?ro~'r,:r:!? 

:ore and 3etter :Jod 'iaaresses food ")foduetion (CI.li...-r.al and 

p::'ant '(.ealth", [.Jcd :rocess:' 1~- (Eo.l::lle ve;ctdclc cIs, cneese .naki:.g' 

and a nigh-prote~n w.eanl:'g' food) ana m.~tr~tion. 

--- :,!ore and 3etter Food :'5 multiai!Jcipllnary i;i :1atur~. ilithin 

tne !..rational Re~earch Ce'1tre (the :'lsnaE?e!"le:1t or;;anization for the ?roject) 

it enlis:s ~el~ fro; an~~a: a~d ?lant ~roduc~~on laooratories, tne :1utri-

tion 19~oratorvJ the soils la~oratory, fats and oil! la~or2tor!, dairJ 

t.ee :;ob~l, c:".ila jevelo:)~ent a.1d t::e :-llot ,lant dj.vision (8?'Jlied 

technolo~; and engineerin~.) 

--- .·:cre gnQ 3etter Food is multi-inst1t'Jt!.onal in ::haracter with the 

fcl:.Jw!.r.g crganizations active':':r ;:>arti.:1patinG: 

Jational Re!earcn Ce:1tre (:;ana~e:nent InstHutio:-:) 

t:in!stries of Education, Agr1cul ture, Irri:stion Land i\~:~or::, 

r.ea:tfi, social affairs, and tne Governorates. 

Cairo University, :ac'Jlty of ~:ed1cine 

Organization for tne Jevelo:lmel1t of t:le Villa.es 

Ind~stries (El .~il ?har:r.aceutical CO:'lpany, Al-aadrachin Oil 

Facto!"J, :-!1.sr Food CO:Tl~any.) 
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2. Has an a::)'~ropriatA manager,ent structure ::leen estaolished ana is it 
functioninp:-? 

___ An 2<ec'Jth"e Co"",,::::.t tee (C -e"lDers) ~.as oeen I'Jrlcd w.1ich is 

involved:. -; t:1e JroJect. 3::JCP :'!ay lS'7'3, t:1e ;:X~c'Jt:.ve COi."'!l ttee 

--- rt t.lree :-,C!'1cer U.S. advisory pa:Jel -1aa6 U!J of an a(r::l:lorn.~st, 

food sciontist and a nutritionist has ~et once :0 E~r?t and t~ice 

in the USA with representat:ves .Jf t::.e Executi'lc Ct);-:.-u.t tee. 

). In wnat way:) aoes the project strengthen rllrcct 1.:'nka~les oetwcen 
toe manage~ent organization and end-users? 

--- In the demonstra~ion villages tr.e I'fore 3:1a :3otter Food .JI'oject 

temn wo~ks tnr~ugh tne medical clini~s (f::lr ~utr:tion stud!es), the 

agricultural eY'tension sertice (for fam: sys":.e='1s ~ctivities), a.'1:. 

with village leaders. 

--- In t~ food tec~nolor.Y ::lrojects, ~ana.e~e~t a~c tec~~ical 

:"e'Jrese~tati 'Ies fr::l-. t::e food industries in~/olved ·~::lrt.: airect17 

with :mC/Cairo sci entists and en~ineers fr'J!1 ": .S ,::a:'rJ ~c _ence 

:aooratory, fats and oils laoorat::lr/, nutr:'ticn laoora~~rJ and 

child develo~e~t laborat::lry. 

--- .1ffiC/Cairo r.as been serrlng as a CO~lsu:tant on ::evelo~:";ent 

planning to the .}overnorate of the .lew 'lal:ey a s a result Jf the 

field activities of tr.e Hore and 3f~tter Food ~roject. 

4. dis a detailed project plan aeen aeveluoea ana ~s it oei~g 1m­
ple!'1lented fer ;·:ore ~nd 3etter Food? 

For a copy of the l~ore and 3e+Jter Food :Jroj e:t plan ::1 ?~.lSeI 

and Phase II, ~ee the doo~nt n~~e~ie~ and Inputs tor Evalu.tio~.w 

http:laoora-.or
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5. Are ey~cted 3e~evelents oe:~t ~ealized quantitatively and 
qual! tati vely1 Are tn,:re add: tional eeonol'iie, social and 
environnental oenefits? 

___ In tr.e th:-ee :ood te-:::hnology !)foje-:::ts, tr.e b''J31s of the 

laborat::;rJ (:JC'1c.!1 ~::31e) in"/estL':nio:J'C '1:JVC aeon ae:'.l.e'led. 

The ::ienorstratlJ:1 v111a,05 h.3VC OC('1": C:10sen, .:3fr Al-Y.h~dra 

in the old lands a nj ()ma r :1akra:n In t Lo n ~w 1a nd!>. da se line 

studies cJnce!':l~'1? :r.e far.:l:.nc s::ster.s e"'')~:)::ed il:1d :~.e c.iet&ry-

nutri t.ional status :If the scnool are erularen ,l_"e ~r:::ee:l-:1g. 

-.~- ECO:iOr.ll: ~oals are ~ror.ine:1t fer ?:1ase II. Tne] lnc}ude the 

dtlmom.tration at t:1e production level of a ;nore a:ce~taole oil 

proauct from cotton seed and a sien1ficantly increased y.leld 

(up to 52~) fro~ the same quantity of cotton eeed as now be:ng 

processea. !:1e che~se ;naking ~roJe:t is des:gned to increase the 

output of Dar.:etta cheese using locally ~roduced fluid rr~L~ gnd 

eytend:n~ it ,'lth Inw-fat ?owcered ,ilk lr.l::lorted at marKet ::lrices. 

6. Ntat Major ~ro:lems and constrain~s :lave oeen ~~countered? Have 
solutions teen found~ 

--- Eq~i~~ent ~roc~~e~ent has aelayed SJ~e act~~t:es, e!pe:ia:~· 

as s=ale-u~ ~: ~:lot jlant ojer~tions :s undertaken. 

-- Transoort t.:> the de:nonstratio~ villarres re~ains Ii proclem that 

11 unsolved. A s::lecial ver.icle and jr:''1er are needed for t~e 

t~lld worK, ~~pe~1all] dur1n~ ~hase II. 

--- Lac~ of local fundin. f:lr ?Urcr.ase ~f ~teri'l~, f.or1clt1on 

of speclal1zea pili:lt plant scale equip""lent, and for pa~e:1t ot 

project personnel also remains as a major constraint. 
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7. Are soals for t::e Nore a:1d 3etter Food ~rC'ject f! alize.!lble in 
?hase I, and in Phase II? 

___ ?hase one is lar~ely o~e of pro~ra~ design, training, laoorator,y 

(bench scale) inveni<!,ations. A:: of :eDl"'~3rJ 1980, 110re and 

Bett.er ?ood is cn schedule for ?!":ase I ?oals. 

?ha;:)c II is t~e J~Dlic~t1.on!l J5pect, ir;clucii.:-;.; t':e :leed 

for field ',./ork in t r.o tiiO vi1l3t?cs .Jr.rl in-Dl:mt tcstl:~?, fJr the 

food tec~nolovy ~roject3. ?ood -.:m::Ii"{e e:lt ~tr'Jctu rc !os in 

~lace, lunctionin~ a~d ~ain:n~ ey~erlence in ~lti-institutional, 

multi- disci~lirjary re!learch ar.d de'lelorent. T:-:ere is c'ler.' reas.::.n 

to oelipve ~ore and 3etter taod ca:1 ac~ieve ?hase II 00a1s if t~e 

constrai!1t s of equi;.le:1t/instrJme:1tat:'on ;:ro:ure:1ent, trao sport, 

aod local funding requirenents are ~et. 

8. What additional inputs are ~eeded ceyond ?hase II to assure ~nr.tinuity 
.t the project and its adoption oy ena-user~? 

~otef This is a topic for JC: ai!cu!sion. 
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II. Development and Application of 6i09as Technology in Rural Areas of Eg~ 

A. Background 

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

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

B. Key Questio~ 

1. How does Development and Application of 8iogas 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 t human and animal wastes into methane for small-scale 

energy use. 

--In addition to energy production, the project has implications for 

waste recycling, pollution control, he~lth benefits and upgrading soil 

fertility. 

--Research is being conducted in a ~ultidisciplinary 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 ~valuation. engineering. and fundamental micro-

biology. and a sociological subgroup of the r~tional Center~for Social 

and Criminological Research. In addition. participants from Ain Sha~s 

University and the Ministry of Public Health are involved. 

2. Has an appropriate management structure been established and is it 
functioni n9? 

--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 ~ith the three-person NAS advisory committee is close. 

Th~ tlAS panel has mf!t with th~ project team t~·:icc in Egypt and merr.bers 

are visited when project leader.:: "travel to tile U.S. 

-~ The Egyptian rr.ilnag(j1l~nt corrunittee, accompan ied toy the NAS panel 

chairman, conducted a valuQble study tour of biogas faciiities in China, 

India, and Thailand in November 1979. 

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

--T~e sociological su~group, thus far concernrd with village surv~ys 

in connection wi th impl ementi ng tIle d01lonstra tio(l s tJJ]C', has ITlJjor 

responsibility for cOIT111unicatin9 with the ev(;ntuJl e~-ld-LJ·,(lfS. 

--The experimental digester and ,-elated facilith-<; bClllfj constructed 

at the NRC will b~ open to interested ministry, university, and rural 

developmer,t groups and to village leader~ and representatives. 

--An ope~ seminar on the Asian study mission held at the NRC 

January 15, 1930, dr ''I attendancs from universiti"s, res(!;J.rch organizations, 

and government ministries ~nd established links for further coordination 

and exchang~ of information between those intp.re5ted in biogas technology. 

4. ~as a detafled project plan been developed and is it being imple­
mented for Developm~nt and Application of Biogas Technology in Rural 
Areas of Egyptt 

--The project proposal and progress reports reflect the project 

leaders' utilization of detailed planning for project direction and 

per1od1c assessment. 

S. Are expectp,~ achievements befng realized quantitatively and 
qualftat1ve1y? Are there add1tfo~al tConomfc. s~c1ll and environ­
mental benefits? 

~ 



-11-

--Accomplis~~ents in Phase I have followed the anticipatEd course in 

this fundaMental r~sp~rchJ t~~hnology a~scssment and village survey stage 

in spite of the constraints noted below. 

--The actual dBnonstration stage 1n Phase II will focus not only 

on the benefits of energy production, but the potential economic, 

social, and cnv~rormcnta 1 benefits from waste recycli ng, poll ution 

control and fertilization. 

--The village demonstrations may prove to have additional benefits 

resulting from village organization, and the educational and self-help 

components necessary for implementation, utilization and maintenance of 

the new technology. 

6. Wh!t major prollems and constraints have been encountered? Have 
solutions been found? 

--Delay in equipment procurement has been and continues to be a 

major impediment to maintaining the project schedule. Nevertheless. 

improvised laboratory efforts have provider. significant data. 

--The lack of budget allocations (in the overall program) for 

purchase of local materials further compounded the equipment situation 

and caused dela,~' in construction of the experimental digester at the 

NRC. The perserverance of the team leadership 4nd 1n 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 res~lts were flawed. Subsequent 

supervision and construction by the f-ngineering and development group 

itself have SlVed the day. 
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--While the enthusiasm and contribution of team leaders have 

helpea overcome prob1cm5. the luck of fllnds fo:'" incentive payment for 

project personnel is J prob'lem which may have serious ramifications 

in the upcoming dc~wn<;trat';on phase, wilen tr2.nsportation and ather 

expenses of partlcipants and vf11age v/orkr.rs \'/il1 be rrore significant. 

7. Are goals for the Development and Application of 8iogas Technology 
in Rural ,\reas Df Egypt project rea1izrab1e ii, PhaSE!! and in 
Phase II? 

--Given the constrai.lts, the biogas pro:ect r.~s ptocce .. ~ed remarkat'ly 

\~ell in Phase I laboratory, technology assessment, and .. il1age sut'vey 

work, and is on course to realizing Phase r goals/objectives, 

--In Phase II the actual village d~monstrations and assessment of 

the implication for ene~gy, 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 equipm~nt prccuremert and local tr~n5portation. 

materials and per50nne1 costs are resolved. 

8. What additional inputs are n,'edeo beyond Phase II to assure continuity 
of the project and its adoptIon by end-users? 

--If res(J1ts of the denonstratiorl stage prove the desirability and 

feasibility of introducinq bioga$ technology more br~adly to the rural 

areas of E~ypt (as preliminary studies would indicat~) decisions must 

be made by the goverr."rnt regarding extension of the technology and the 

nece~s4ry training, financin] and c~mmunity development approaches to 

such a program. The current pro~~c~ t~am and it~ experience will be a 

valuable re!ource, but the NRC is not the institution to be responsible 

for a national or regionai program. The project leaders p'/an to prej;are 

the groundwork by encou,.aging continued participation by appropriate 

government wi~istr1~s and governorates in Phas~ II actfvities. 

http:procee.ed
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III. New Crops for Arid and Semi-Arid Zones 

A. Bac kground 

In v;evo/ of the potential importar,ce for Egypt for developing agricultural 

production through nOllconvent;onal techniques in arid and semi-lriJ zones. 

the JCC (JCC II, Novonber 1978) requested a joirt Egyptian-American ccrrrnittee 

explore the pos:.ibillty of a project in th15 area to comprise a third 

deMon~;tration project under th!..! rrogrJrIl. A JOInt pJ,ll'l rnedlncj in January 

19i9 and m .. merous meetinSls on the Egyrtia r, sioe resulted in a pr(~liminary 

proposal which the JCC endorsed in ~1arch 1979, ~'llth tIll' understanding that 

th~ project focus would be restricted to nonconventiona1 crop~ dnd that a 

more detailed project irilplementation plan be dra\1n Uf). 

The Egyptian steering cOl!ll1ittee determined thdt the initial experiment 

site be in Kom Osheim in Fayoum governate. with dttention to be given to 

jojoba. guayule. milkweed. buffalo gourd, and nunconvcntlona1 legumes. 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 project plan and preparation of the experiment site. including technology 

asse~sment and equipment needs. Special attention was giver. 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 overall goals/objectives of the Applied Science and Technology 
Prcgram? 
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--Successful develt)pnj':l~t of new crops in arid regions of the country 

hus the potential for providing foreign exchange earnings. increasing 

food supply and alleviating population pressures. 

--The project achieves J multidisciplinary and multi-insitutional 

af.!:Jroach to reS1'1rctl on a problc'l of si~nificancr. to development through 

the joint endCilvor~ of groups in two un;ver~ities (Aifl Shams, Azhar). 

the National Research Centre, the Ministry of Agricultur~. (.\nd the 

Governate of Fayoum. Other institutions will be I,wolved in Phase II. 

2. Has i!.n appropriate managenent structure bern establ isned and is it 
functioning? 

--The Egyptian steering/management corrrnittec is comprised of repre­

sentatives of the participatlng institutions. 

--U.S. panels have met twice 1n Egypt and an Egyptian team member 

has visited the ~.S. 

--The U.S. pan~l meeting in Cairo in January 1980 noted con'siderable 

progress in the development of the project concept. work plant lind the 

structure for management and coordination. 

3. In \'/hat ways does the project stren'Jthen direct 1 inkages bet'lleen 
the management organization and e~d-users7 

--While the project is in its initial stages, the close eoop(~.tion 

with the Ministry of Agriculture and governate will facilitate linkages 

to farmers and extension activities enee the experimEnt site(s) is 

ongoing. 
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4. Has a detailed project plan been developed and is it being imple­
mented for Ne~'I Crops for Arid and Semi-Arid Zones? 

--As noted, Significant effort has gone into refining a project 

plan with guidelin~s for its implementation. 

5. Are expected achie'/ements being real ized quantitatively and 
qualitatively? Are there additional economic. social and environ­
mental benefits? 

--The project's late start as a third d(monstration activity means 
that assessment of expected achievements must await Phase II. 

--The nurnerous contacts and exchange of V;CI',5 on development of tre 

project have already provided an achievement in that JOlnt planning 

activities a~ong the institutions involved are ~ot corrrnon undertakin~s • 
. 

--In addition to the economic and social benefits (foreign exchange. 

food production. population movement) aimec for. nC'r/ technologies and 

r.~\'J techniques for 'Nater and sal inity management may result in additional 

benefits for agriculture and cOlTlTlunity develo~ent and envirormental· 

stabili ty. 

--Resul ts of th eEgyptian experiment should be of -Interest for all 

arid land ragions and may prove a link to co~parative efforts in 

neighboring countries in the region. 

E. 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 haVl precluded resu'lts 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 

experiment~l site. 
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--Funding for purchase of local materials. transportation to the 

site. and personnel salaries needs to be resolved. 

7. p..,.£> qoa 1 s for the Ne':: CrlJPS for Arid and SdTli-Arid Zones project 
r"~: ~ :eable in Phd~e ; and in Phase II? 

--Phase I ha~ really been a period of project design. 

--The intended adJiticn of .... He r) in tile ~indl and 

northern coastal zones in Phase II wlll depend upon progress at the 

first site. equipment procurement. training and rC50lu~ion of the local 

costs problem. 

8. ~hat additional inputs are needed beyond Phase II to assure continuity 
of the project and its adop~ion 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 ~linistry of Agriculture and governates. with resealch and 

feasibil tty evaluation provided by the project team. 

, I 



EVALUArIGN JF RES:~:~R';H .~.m 

DEVELJ?:E:lT (R&D) ?ROJECTS 

I. .Background 

The general purnose of the R&D projects is: (a) to stre~gtnen a~olied 

research in priority areas directly related to Egy?tian deve10o~ent needs, 

and (b) to L~prove the nanagenent of PkD in Egyptian 1nst~tutions by 

demonstrating the ap~lication of sound .nanage:..ent pricip1es in applied 

areas. 

The AID - ASRX project grant agreer.oent .,lace specll'ic ~rovi3ions for 

applied R&D during Phase I of the Ap.:lied Science and Technology .?rcl="ram 

with support for the selection of three to five projects to be cr-osen from 

and of t: e following '" eas: 

- ?lant production and protection 
• 

- AnL~l research and fisheries 

- Soil and water resources 

~ :-!e1ica1 resegrch 

- 3ui1ii~g technology 

- :r.dustria1 research 

- Tra~sportation research 

- ?hysical and electronics ap?l~catior.s. 

Using criteria adopted duri~g its first ~eeting in i~y 1978, the JCe 

selected four R&D ?rojects for support during ?hase II 

--- ?hosphate Ore 3eneficiation and Phosphate Fertilizer ?roduction 

--- I~proving ~001 Scouring and Wool Wax Recovery 

-- Ccrrosion :10nitoring and Control in the ?etro1eum !ncil:stl'1 

--- Deve10cment of Rad Sea Fisheries 

-17-
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For a concise swmmarl of each project goals/objectives and of project 

status see Executive Summary 4)ocur.:ent prepared by ASRT for the 5th Jce _____ t 

meeting. 

II. ::)hosonate Ore 3e:'leficiation and ?hosohate FE:!rtilizer :?rod1Jction ~;.;,;;;.; __ .;;;.;;...;;.,;;.;_ - _______ .0.-...... =;..-..,;. ____ ...... __ 

.:e7 Questions 

1. ~ow does the ?hosphate Ore Beneficiation R&D ?roject meet the 
overall goals/objectives of the Ao~lied Science and Technology 
Program? 

~itn the loss of the alluvial deposits from the annual floodin~ of 

tne .~ile Vailey after the constructio:l of the Aswa:1 iiign Dam, the 

necessity to increase the use of nitrogen, phospnorus and potassium 

fertilizers assumed 1u~ediate importance for Egyptian &~riculture 

so -:l:at the growing !,o;mlation CJuld be adequa-t.p!y fed. ~'1oreover, 

because of the :leed for ~ultiple cropping on tne srr~ll a~ount of 

arable land (6 million feddans, 3.$~ of Egj~t's land area) the 

de~ar.d for ohos~h9te fertilizers has increasea dra~atically. Phos-

phate ore raw materials are abundantly found in EP.J~t with the Abou 

Tartour re~:'on of tne ~!lestern Desert est:bated to cO:1tain 900 billion 

tons of low-Frade ore. I:1 addition t~e Egj?tian ores have unique 

::lropert1es requiring special mi:1ing, be':'leficiation and cJnversion 

tec::'liques. 

A serious problem for E~J?tian industry and a~riculture is the 

lack of the applied R&D capaoility in utiliz:"n'S local raw .1sterials 

for conversiJn to fertilizers. Within the Central Metallurgical Research 

Instltute of the ~ational Research Centre, the Ore 3e:Jeficiation and 

Processing Laooratory, therefore, proposea to ASRT t:lBt tnere be 

/e.: 
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estaclished a new capab~lity to analyze, trAat, ana :Jnvert Egj?tian 

phosphatEI materials into end-products for tne dOllestic nnrket and 

for export. At ?resent, the Egyptian ?hos?hate fertilizer ~ro~ce~s 

.'1anufacture only sino:le super-phosphate; all triple super:,hospnate 

and phosphate/potassium fertilizers must be imported. The goal of 

this project is to create a strong group wi thin ;rnc/Cairo w:!.th tne 

equil2'1ent and e::rpertise to solve ?roblems 0f converting Eg.'fPtian 

phosphate ores into fertilizers that are economically viable for 

domestic agriculture and for e~ort. 

2. Has an ap~ropriate nanagement structure ceen established and is 
it functioninl?;'.' 

--- 'tiithin the .~at:lonal Research Centre is tne ";entral Aetallurgical 

rtesearcn ana :leve:'op ... ent Institute (C.·:?J.jI) tnat nas fomed a s'~eer1::g 

committee for t~e phosphate ore ;Jroje:t. !::e steerin~ con."nl.tte'e incbdes 

represent~tl.ves Jf the ure 3eneficiaticn ana ?rocessing Laborat,~ry of 

CHRtI, the analyt,:lcal se:tion Jf t:1e -~7.C I::or~a:1ic "; .. em:.stry La:}cratorJ, 

and t:le :~RC ?ilot ?lant Division. This steer~:1€ c~.-_-.:ttee also ::as 

links ..r..t:l t he ~'D labor3toI"! of the ::>nos~nate fertilizer manui'acturing 

plant at Kafr E1-Zayat. 

3. In what HC'",fS "!OcS t::.e ~roJe.:t stre:l2'tnc:l =.irect linkages between 
the manage~ent organization and end-users. 

The :Jro~e-.::t inc2.'J.:ies a for1a1 a ... ree:~,ent oet·..;oer. t:le :ti.C, Cairo 

and t~e Societe Financi~re et Industrielle d'Egypte, the parent company 

i'or the ~hos~r.ate ~anufacturin~ ?lant at Karr E1-layat. 
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4. Has a detailed project plan been developed and is it being 
~plemented~ 

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 bench testing and of technical training, 

is being ioplemented. 

s. Are expected achievements being realized quantitatively and qu~li­
tatively? Are there additional economic, social and environmental 
benefits? 

Laboratory scale beneficiation tests have demon~trated the 

ability to up-grade the Abou Tartour phosphate ore to concent~ati~ns 

suitable for economic conversion to fertilizer ~aterials. The effect 

of iron pyrite (principal impurity) has been negligible but the 

impurity does affect the color of the end product. Market and field 

testing are scheduled to determine if the color is acceptable to 

the farmers. Filot plant testing, however, h~s not cegun either for 

beneficiation or wet process chemical conversion to fertilizers. 

These tests await the co~pletion 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 (Western desert of Egypt) 

to th~ 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. 

6. What major pr~blems and constraints have been 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 

procl!ssing equipment. Thus major parts of the proj ect. the pilot 

plant scale beneficiation and wet processing developmenc as well as 

introduction to industry of the new processes developed. canr.ot be 

cRrried out until Phase II~ It is expected. however. that all planned 

activities can be completed, including the transfer of the ne~ly 

developed teclmology to industry. by the end of Phase II. 

7. 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 

pilot plant construction, and upgrading of equipment. During Phase I 

the experimental work is largely bench-scale ~hile larger, more 

applications-oriented pilot plant facilities are designed and built. 

Particular care is being given to the r.hoice of equipment for wet-

acid chemical processing and conversion to fertilizer materials. 

With the exception of equipment/instrumentation procurement, the 

project is proceeding on a reasonable time schedule to accomplish 

Phale I 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. 

B. What additional inputs are needed beyond Phase II to Ilssure 
continuity of the project and its adoption by en~-~sers? 

After Phase II, Egypt must mnintain the high 3tandards of the 

Ore Beneficiation and Chemical Processirg Laboratory by continuing to 

supply equipment, maintain and periodically upgrade physical 

facilities (buildings, field testing laboratories at ~ine sites, etc) 

and by providing continuing opportunities fo~ the in-service training 

of the staff. 

III. ~ Scour ins and ~!!! RecoverI 

Key Questions 

1. How does the Wool Scouring/Wool Wax Recov.ry 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. 

2. Has an appropriate management structure been eltablished and il it 
functioning? 

3. In what ways does the project stren,then direct linkages between the 
management organization and end-u.ers. 

10 'I· 
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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. 

4. Has a detailed project plan been developed and is 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. 

5. Are expected achievements being realized quantitatively and quali­
tatively? Are there"additional economic t sodal and environmental 
benefits? 

The economic returns from an improved wool scouring and wool 

wax recovery facility at Misr Beida Dyers fully jus~ifies the 

estimated u.s. $250,000 cost for the R&D project (Phase I and 11 

totals). 

Beida Dyers currently processes about 7,000 to 8,000 metric 

tons per year of imported, top quality wool containing 10 to lS~ 

wool wax and waste material. Present technology 1s out-dated and 

can produce a low quality wool wax pT.'oduct with about 50% 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. $3S0/metric ton. After procell improvement using 



largely known technologies, the recovery is expected to be 400 -

600 metric tons/year of high grEde material valued at up to $850/ 

metric ton. Furthermore, the effluent frem the scouring/recovery 

process will no longer constitute a large volume li1Uid waste 

discharged into Nile canals near the factory. Additional benefits 

will accrue from a reduced use of chemicals in scouring and an 

improved quality wool for the export market. 

6. 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. 

7. 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 asses~ent 

of altfrnative solutions. This includes an extensive comp~rison of 

wool scouring practices in Australia, New ZealAnd, the U.K. the 

United States and ~cstern rurope. The studies must include plant 

observation and visits in addition to surveying the literature. 

Hany of the study visits (Le., Australia and New Zealand) were made 

without cost to the project by the General Manager of the ~Iisr ~eida 

Dyers Company. These studies are completed. d~tailed monitoring ~f 

current scouring within the plant is well advanced and an in-plant 

testing laboratory at the Misr Beida ~yers factory has been constructed (al~ 

at no expense to the K&U project). However, delivery of key items 

JOLt; 
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of equipment and instrumentation from project funds is now crucial 

to maintaiuing the Phase I schedule. Goals for Phase II appear 

realistic but are also dependent upon delivery of equipment. 

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

The Wool Scouring/Wool Wax recovery R&D project can terminate 

during the final (third year) of Phase II. It is an exacple of 

targeted and djscrete industrial research. 

Adoption of an improved scouring/recovery process seems aS6ured 

by the Misr Beida Dyers Co~r)any 1i 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 be 

needed thereby eliDinating a time consuming and expensive constructicn 

program. 

IV. Corrosion Monitoring and Control in t~e Petrole~ Industry 

Key Questions 

1. How does the Corrosion Y~nitoring 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-

1nl objectives, all of which are important for Egypt and for the 

Applied Science and Technology Program: 

Strengthening indigenous R&D for problem solving in Egyptian 

industry; 



--- Use of locally produced materials as substitutes for costly 

imported corrosion inhibitors; 

--- Upgrading ca~abilities ja the ~mC/Cairo and 1n the Suez Oil 

Refining Company on a critir.al industrial problem. 

2. Has an appropriate manag'~ent structure been established and is it 
functioning? 

3. In what ways does the Corrosion R&D project strengthen direct link­
ages between the man2,gement organization and the end-users? 

The Corrosion R&D proj ect involves the amnr and other labora-

tories of ~'RC/Cair() I and the Sue~ Oil Refining Company. A joint 

project team has been established to work on 3pecific corrosion 

problems in the $uez facility. Links have also ceen established with 

a major corrosion R&D facility in the USA and an external 'resou:ce" 

team (a~visory committee) will assist the p70ject during Phase II. 

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

A project plan fer 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 Oil Refining facilitt~in Suez is necessarily dependent 

upon upgrading of the NRC corrosion laboratory. 

s. Are expected achievements being realized quantitatively and quali­
tatively? Are there additional economic. social and environmental 
benelits? 

The project suffered an unavoidable delay of approximately six 

montha very early in Phase I but is now proceeding according to plan. 

http:facilit:.in
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See the program plan in the document Overview and Inputs for 

~. 

Economically, the corrosion project is import~nt because Egypt 

currently imPOrltS 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. 

6. What major probletlls and constraints have been eu":,cuntered? Have 
solutions been found? 

First, the project manager was unexpectedly taken ill an,! an 

associate was not imm2diate1y designated. This situation, tC.1letht:r 

with delays in procurement have caused the project to fall behind 

about six months in Phase I. 

An associate project manager was appointed with full authority t~ 

direct activities in mid 1979. Since that time, activities in 

training, characterization of equipment needs, and forging of a 

joint NRC/Cairo-Suez Oil Refining Company management team have moved 

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

If procurement can now proceed expeditiously, the Phase I and 

Phase II goals are realizable. 

8. 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 f~om contract R&D. 

\ \0 
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V. Red Sea Fisheries Development 

A. Background 

In addition to the background information in the Executive Summary 

document, 1 revised project 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? 

--!(nowledgf~ of fisheries ana their exploitation in :i,e Red Sea is 

1 imited compared \~ith development of the r"editerranean, northern 

lagoons. and inland lakes fishing industries. 

--The project w\ll initially ass~ss specific fisheries resources and th~ 

feasibility for an industry which will augment protein for Egyptian 

consumptioll (pelagic schooled fish and reef fishes). and valuable 

export earnings (spiny lobster and deepwater shrimp). 

--If subproject investigations point to viable ccmmerc;alization, 

that process will create new population centers in sparsely popu1atm 

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 nO~J proposed need 

to be appointed and the management structure established. 

3. In what ways does the project strengthen direct linkages between 
the mar~gement organizdtion 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 links will enable results to stimulate well planned 

commercial development as soon as resul ts warrant. 

4. Has a detailed project plan been developed and is it being imp1e- . 
mented for Red Sea Fisheries Development? 

--The project is in preliminary developmental stilges and Co detailed 

plan and implementation procedure should be elaborated following JeC 

endorsement of the current proposal. 

5. Are expected ach~evements being realized quantitatively and 
qualitatively? Are there additional economic, social and environ­
mental benefits? 

--Since implementation has not begun, achievements cannot be 

measured. 

--If 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 inv01ve eco1ogic~1 con­

siderations and a rule for the Institute of Oceanography ana 

Fisheries in this area is envisaged, as part of its cont1qu1ng role in 

fisheries res~arch. 
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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 proposed 

will probably allow for L.i more focussed and better managed project 

than if work had begun earl ier under a genera"j mandatE'. 

--Delays (or the customary lead time) in equipment procurement 

will impeue the attainlT'ent of IIfirst year" resuHs. It is hoped that 

some way wi 11 be found to exped ite purchase of equi pment so that the 

exp10ratury fishing and sampling can get underway. 

7. Are goals for Red Sea F'lsheries Development realizPilble in Ph;.se I 
and in Phase II? 

--Phase I achievements are confined to the project design, equipment 

definition and order and training components. 

--Project go~ls for assessing potentiai commercialization can be 

achieved in Phase IIi if equipment is procured in time. 

--Initial commercialization, including pilot storage, processing 

and transportation facilities can be developed in Phas~ 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? 

--If 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 species, 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 ~esse1. 

\ I 'I- ,\ ,.:..J 



EVALUATION OF POLICY PLANNI~G, 

MANAGEMENT A~~ CONTROL 

I. Ba'ckaround 

The more tmmediat~ objectives of the Applied Science and Technology 

Program element identified as "Policy Plannil1g, Management and Control" 

are: 

- Assist in establishing operationsl, effective R&D management 

structure and systems at ASRT ar,rj NRC/Cairo; 

- As~ist in the trRC/Cairo reorientation towards end-usf!r R&D., ' 

The long-tern goal is to ntrcngthen the ASRT as the key science 

policy planr,11I t: and trnllage:nent agency of the Egyptian government. 

Both the !!lore immediate objectivl!G and the long-term goal are implecented 

by the individual and the inter-active :unclioning of the principal 

organizations involved in the Appli~d Science and Technology program -

the Egyptian Academy of Scientific ReGParch and Technology (ASRT) and the 

Egyptian Nat10nol Research Centre (~RC/Cairo); t~! U.S. National Science 

Found~tion (NSF) and the U.S. National Academy ot Sciences/National 

Reseqrch Council (NAS/NRC). 

II. Research &~evclopment Hdnagement Education 

(Sub-contract of the Denver Research Institute) 

Key Questiong 

1. How does the R&D Management Education project treet the o,rerall goalsl 
objectives of the Applied Scjence and Technology Programl 

-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 ot', ,-,rganizational structures that promote effective 

management. Tile catalysis provided by the course~ offered by the 

Denver Research Institute (DRI) in the USA and in Cairo was considered 

to be one effective input for bringing about change in the Egyptian 

R&D management system. 

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

Initially the DRI courses were designed by representatives of 

the Institute cxperience~ in holding m3nagcnent ge~inars and workshops 

in many countries of till' world. The course o1ltlines <'lId plans were 

critically reviewed in Egypt by the Pr('sidcnt of the A'~RT, the 

Director of trnC/Cairo and others. After the first ~ctivities took 

place in Denver, an Egyptian steering committee was appointed by the 

ASRT President to work with DRI management in all aspects of program 

planning and implementation. 

3. In what W2yS does the project strengthen direct linkages between 
the management organization and end-users? 

The project is c\esigned with ASRT, NRC/Cairo, Egyptian universities 

and Egypt:ilJ7l r&D institution!) as the 'end-users'. ASHT servef. liS 

the Egyptian management organization. Link.ages have he£'n strengthened 

among this group through their involvement in all planning Flteps for 

the project. 

4. Has a detaileJ project plan been developed and is it being 
implemented? 
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Detailed subproject plans were developed. (a) for the USA 

portlon of the project. and (b) for the Cairo portion of the project. 

In each case the general ~riteria and plar,s were implemented. 

See alsQ Overview and Inputs for Evaluation document. 

s. Are expected achievements bein~ reali~ed quantitatively and 
qualitatively? Are there additional ~conomic. social and environ­
mental benefits? 

In the DRI Workshops hele in Dfmver, 43 persons. rather than 

the 32 originally targeted. were selected and participated. In the 

first Cairo \'"orkshop (Overview of modern RE.D mnnagement methods for 

senior officials). 59 participant!> (0, .. : of 70) corr.pleted the course." 

Qualitatively, th« ORr \Jorkshop ccmtent and prC5entlltion has 

been good. E..ich \;ork!3hop to date hew "renefi ted" from the previous 

one in the seties. This shown adaptability dnd conscientiousness 

on the part of both DRl and ASHT. 

6. What major problems and conrtraints have been encountered? Have 
solutions been found? 

The workshops have been highly intensi?e. requirinB dedi~'tion 

by both participants and staff. This factor has led to some r~-

scheduling. 

The contracting procedure has been cumbersome ar.d tine-consuming 

because NAS/NRC l.J.s had to seek AID/Washington endorsement of the 

contracting proc~s9 ~nd the contract content. There is no kno~n 

remedy for these delays. 

1\& 
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7. Are goals for the R&D mana8em~nt workshops realizable in Phase 1 
and Phase II? 

The aeries of ORI R&D management workshops will be conpleted 

~Lior to the end of Phase I. Planning for Phase II awaits action 

of JCC-6. 

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

Note: This is a topic for JCC discussion. 

11'/ 


