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Preface 

One of the major achievements of the Applied Science and Technology 
Research project is that it has served as a vehicle for cooperation on the 
part of Egyptians and Americans to accomplish a significant imprcvement in 
Egypt's scientific and technological resources. In carrying out this sincere 
desire of all parties, the project has already been a success. 

1-1ajor contributions to the evaluation \'le.re the knowledge,. insights and 
practical ,reflections of Dr. Ibrahim B:l.dran, President of the Academy of 
Scientific Research and Tecnnology, Dr. ~Dhamed Kamel, Director of the 
National P.esearch Center, Dr. A.S. El Nockrashy, Prcgram Coordinator for the 
Applied S&T project and Dr. Sherif Arif, Project Officer of USAID. Each of 
tham "taught" the team many lessons and added materially. to the value of the 
study. 

Although the process of development and cha~e, on both sides, has not 
been an easy one, it has been accompanied by a large element of good"/ill, 
enthusiasm, and an -unusually strong sense of purpose on all sides .. - This 
goodwill and cooperation carried over into the work of the eValuation tea~, 
and the tea~ wishes to acknowledge with deep appreciation the assistance 
provided by ASRT and NRC program coordinators, the ~~ny Egyptian scientists; 
~dministrators, principal investigators and other public and private sector 
personnel contacteo ouring the course of the evaluation. All responded 
patiently and candidly to tile team's questions and requests for inforrr.ation. 
The work would not have been possible without this support. Representativ~s 

of the u.s. contractors and members of the Joint Consultative Corrmittee were 
similarly helpful. 

The U.S. members of the team wish to express special appreciation to 
Dr. Ahmed i1:>hanimed Azza.'II and Dr. Nayel Barakat, El:Jyptian team members, who 
gave unstintingly of their time and efforts in a most effective way and who 
were, in addition, fine companions in all we did together. we also wish to 
tha."1k Dr. Ahmed AzizKamal for the time taken from his busy schedule for the 
benefit of the team and the evaluation. 
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Executi ve S1.llirnary 

Background 

The Applied Science and Technology Research Project began in 1977 as 
Phase I and continued in 1980 as fhase II. Present completion date is October 
1985. Phase I emphasized the "design" of S&T activities and Phase II the 
"operational" aspects of that cumulative design. Total funding is $24.4 
million. 

The Egyptian agency responsible for the project is the Academy of 
Scientific Research and Technology (ASRr), the government agerx::y mandated in 
-1971 to have twelve major responsibilities, irx::luding "to formulate 
policies ••• which serve the national development plans", "to coordinate the 
major research projects affecting the national economic and social 
plans • • • II and "to develop international relations." (For full text, see 
Appendix A.) 

Huch of the specific technical research was carried out by the National 
Research Center (NRC), one of eleven ASRI' "institutes. n 

f\..chi evements 

ASRr has established itself as a primary resource of the Egyptian S&T 
co.-mnunity. It is the preaominant institution linking together serne 1500 
Egyptian scientists and engineers and has made substantial gains in its own 
internal capability to uneertake and perform s.ignificant work on Egypt's 
development problems. ASRT will now be largely responsible for, and 
increaSingly in a position to provide leadership for, the S&T elements of the 
National Five Year Plan implemented through a derived S&T five year plan 
initiated by the Academy. It has developed active cooperative working . 
arrangements \-;ith both public and private sector entities and is in a position 
to expand those arrangements. ASRI' recognizes the need to improve R&D 
management practices in order to respond better to the development needs of 
Egypt and indicates it is prepared to commit resources to that i~mprova~nt. 
The final two years of the project offer the opportunity to strengthen the 
essential management functions necessary to perrni t ASRI' to sustain a program 
of applied research of high quality and utility and to compete for scarce 
resources from sponsors of research. 

Future Direction 

ASRI' and NBC have already articulated most of the management functions 
necessary for further growth. The evaluation team summarizes these as: 
(1) establish priorities and program strategies, (2) expa~d collaboration with 
end-users, (3) establish more specific criteria in cecision-making, 
(4) maintain good administrative practice and control, (5) cope with the 
persistent problem of rraintenance and repair, (6) aevelop "linkage" working 
relationships and L~prove communications, (7) strengthen the indigenous 
training capacity, (8) improve assessment of research programs, and (9) plan 
for self-sufficiency through sponsor participation. 

-iii-
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Recommendations for the Applied S&T Research Project 

The evaluation team recommends a shift in strategy for the remainder of 
the project to emphasize the functions of management important to research and 
development in Egypt. The nature of these should be determined and developed 
by ASRr using whatever resources are available, local and international. The 
concept the team suggests is that ASRl' expand its direct participation in 
cooperative applied research in Egypt and become a model for other 
institutions and activities. Specific reccmmendations are: (detailed 
recommendations comprise Part I, pages 6 to 9.) 

1. The National Academy of Sciences (NAS), as a u.S. contractor, should 
consult with ASRl' and, under ASRl' guidance, adjust its work in terms of a 
shift to: (a) strengthening the management functions of ASRl', and (b) a 
stronger in-country training program including a training-of-trainer 
approach. AID, too, will need to consider its support of this change. This 
could result in an extension of this portion of the NAS contract to September 
1986, including continuance of Joint Consulta:ive Committee (JCC) to 1986. 
Within the JCC program the evaluation team reconmends that "national policy" 
activities remain as primarily an Egyptian effort. 

2. All R&D and DQT.onstration project activity under this project should 
be concluded by Septerrber 1985 or sooner. -~ . 

3. ASRl' should review the budget and cecide on the reallocations which 
it proposes. 

J 4. The budget reallocation proposal should apply criteria compatible 
with the project purpose, as expressed in detailed Recommendation, Part IV. 

. 5. Special ASRr attention should be given to the design and installation 
of the procur~~nt;rnaintenance/repair ~anagement system of the Scientific and 
Technical Instrumentation Center (STI). 

6. The Georgia Institute of Technology contract (information system) 
should be extended to Oct. 1986, but should be reevaluated in late 1984 and 
1985. 

7. Subject to progress in this new strategy, AID should consider 
favorably further fut·.rre support, preferably through a matching of funds with 
end-user sponsors. 
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Abbreviations 

AID - Agency for International Development (worldwide) 

ASRr - Academy of Scientific Research and Technology 

Battelle - Battelle l-1emorial Institute 

DBI - Denver Research Institute 

Five. Year Plan - Government of Egypt Nationa~ Five Year Plan (l983-1987) 

Georgia Tech - Georgia Institute of Technology 

OOE - Government of Egypt 

JOC - Joint Consultative Committee 

MIT - ~~ssachusetts Institute of Technology 

NAS - National Academy of Sciences 

NBS - National Bureau of Standards 

NIH - N~tional Institutes of Health 

NR: • National Research Center 

R&D - Resear.;h and Developnent . 

S&T - Science and ~echnology 

S&T Five Year Plan - Five Year Plan for the Specific Councils (l983-l987) 

STI - Scientific and Technical Instrumentation Center 

- USAID - - AID ~1ission to Egypt (local) 
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PAR:r I 

Summary of Conclusions and Recommendations 

Background 

The Applied S&T Research project (263-0016) was approved 1n 1977; a 
second, three-year phase (Phase II) followed 1n 1980 and was subsequently 
extended to 1985. Total funding for both phases is $24.4 million. The 
purpose of the project has remained the same: 

To improve the institutional capacity of the Egytian S&T community to 
develop and manage research programs to solve priority development 
problems. (See Appendix B, Logical Framework.) 

This purpose was to be achieved through outputs in several areas which~ 
taken together, form a comprehensive strategy of improvements. These make up 
the six components of the project: First, policy studies and international 
seminars aimed at defining the elements of a science and technology policy for 
Egypt. Second, science and technology program management aimed at 
strengthening the rr.ar.agement and control capability of the Academy of 
Scientific Research and Technology and its principal multidisciplinary 
research ir~titute, the National Research Center. Third, several R&D and 
Demonstration projects (activities). These activities were ai.'ned at 
establishing new linkages between the academically-oriented research 
institutes and end-user groups in industry and agriculture, and were seen as 
vehicles enabling Egyptian researchers to develop and test skills in designing 
and wanaging applied research linked to end-users. Fourth, establishrrent of a 
national S&T info.m.ation system. Fifth, establishment of a training 
capability in maintenaoce and repair of scientific equipment.. And sixth, 
developrrent of coordinated services in standardization, measurement and 
quality control to support industry. Cutting across most of these co.rrponents 
was a substantial program of equipment procurement, originally estirr~ted at 
one-third of the $16.1 million for Phase II. 

Wi t.."1 the exception of the information system, the management of which 
required the formation of a new inter-institutional coordinating gro~~ with 
w.anagement responsibilities, the components of the project had already 
established institutional bases through which to develop the respective 
improvement programs. 

Phase I of the project emphasized the design of specific approaches to 
achieving the desired improvements. Phase II has concentrated on their 
implementation. Five u.S. contractors assist in the implementation of 
specific components. The project involves 15 participating institutes and 
organizations in Egypt, of which four have major roles. ASRl' is the 
counterpart institution. A Joint ConsultatiVe Committee (JCC) consisting of 
five Egytian and five American scientists provides overall guidance to ASRl' 
regarding the project. None of the five u.S. contractors has overall 
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coordinQtion re~onsibility for all six project components, with the result 
that the project has placed a substantial management responsibility on the 
ASRr and on AID wit9 whom the contractual arrangements are signed. 
Coo:d:~:r:.(.:i.tion and overall management on the Egyptian side resides in ASRI'. 

'Ine purpose of this mid-course "process" evaluation of E:1ase II is to 
assist ASFT and its institutes, the u.s. contractors, and AID to improve their 
perfo~ar~e curing the final two years of Phase II so that the project outputs 
ana purpose will be achieved as planned. 'I'he evaluation team followed a scope 
of work pre?ared by AID and agreed to qy ASRI' (see Appendix C). 

The general methodology used by the evaluation team was to conduct open 
discussions with varied groups and people, especially focusing on the 
evaluation topics in the Evaluation-Scope of work (Appendix C, paragraph C) , 
over a period of two weeks, then to concentrate on specific topics. In doing 
this the team selected as the most profitable topics of: overall project 
management, ro~e of ~~erican contractors and policy studies. The topics of 
research capabilities and commodities appeared to the team as sufficiently 
~~ll advanced ~~at they need not be addressed in this interim process 
evaluation. In carrying out the evaluation, the team identified those areas 
in which progress appeared to be slow c~~pared to project expectatio~s; 
intervie~"ed Egyptians and Americans regarding'their perception of the project, 
problems they are enco:,mtering in their research management experience and 
their explanations for successful or lagging perforrrance; and attempted to 
reconcile differing vie~Foints through larger explanatory models. t10st of the 
eX?lanations focused on manage~ent issues, on different expectations as to 
roles ana responsibilities, and on the question of whether or not the project 
was succeedir~ in achievirB one of its key outputs, ireplementation of 
effective manag~~ent systerr~ at PERT and the NBC. Different perceptions were 
evident of y;hat constitutes an effective R&D IP.anage.'1lent system that can best. 
ensure that a research product or· technology \"lill have a develop:r:ent impact, 
and on what had to be done to lear~ and apply the lessons from experience 
gained under the A;:-plied S&T Resea.:ch project •. The team l s recorrrnendations 
address the problems and solutions from a composite vie~point but are purely 
the responsibility of the team and its efforts. 

Siqnificant Achievements 

The evaluation team concluded that the Applied S&T Research project has 
strengthened a nascent ability of the ASRl' and NBC to plan and monitor a 
program of applied research directed to industry, agriculture, health and 
nutrition needs. 'Ihe ASRI', though still a young institution, has credibly 
demonstrated that the S&T community in Egypt can have a rea~onable impact on 
development problerrls: ca~ support industrial production needs; can adapt new 
technologies in an established period of time; and can undertake research 
involving several disciplines. The team feund strong eviaence of ASRr and NRC 
awareness of a need to upgrade R&D management practice necessary to build more 
rapidly on these accomplishments. E:;}ually important, the ASRT and NRC have 
reached a point where they expect to be able to compete convincingly for 
sponsors ana incentives on which to sustain an applied research program of 
high quality and utility. The final two years of the project should 
concentrate on strengthening selected R&D rranagement functions to complete 
this initial stage of institutional development in the ASRl' and NIC. 
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The specific research, "training and infrastructure accomplishments 
supported by the project to aate, although very important, do not in 
themselves constitute institutionalization of an R&D management system. 
Although the l>.ID 1-1ission states that such institutionalization was not the 
purpose of the Phase II project, the team believes that sufficient rr.omentum 
has been generated that the next two years of the project should focus 
strongly on management improvement. This improvement should involve 
strengthening the staff of the ASRl' to proviae guidan::::e, aesign resources aI'l..Q 
performance standards to the institutesi to recruit and train additional staff 
to these functions from within the institutes; and to broaaen the exposure of 
principal investigators and researchers to basic R&D management concepts. 
This will require some shift in implementation strategy and some redirection 

• of both attention and resources in the Applied S&T Research project. 

The strengthening of research capability and infrastructure is being 
accompanied ,by an important indicator of insticutional development--awareness 
of the need and attempts to attract interest and support from user 
organizations and the national government. ~he experience of working with 
end-users in the specific R&D and Demonstration projects, although very mixed, 
is being followed up by organizational provision for a "marketing" program. 
'Nhile a user-focused orientation is not yet fully established, both approaches 
coule generate increasing external incentives for applied research, paid by 
end-users. The government' s budgetary commitment to support a substantial 
pt:o,FOrtion of the "Five Year Plan for the Specific Councils, 1983-1987t1 also 
represents a ne\v stage in ASRl" s growth. 

Few, if any, of 'the elereents of R;D management, or even its basic 
concepts, were in place in Egypt when the project began. 'Ihus, the situation 
in 1983 is very different from that prevailing in 1976 (when the ASRT was 
barely four years old), or even as recently as 1980. Although the recore of 
accomplisl'.ments is not without. its share 6f technical problems and 
difficulties in management and coordination, there is no question but that ~~e 
perception of the ASRr and NRC by. user groups is changing, ana that the 
researchers and administrators involved have themselves gained self-confidence 
in their rranagement and technical abilities. 

Phase II Implementation Status and Prospects 

Although the "rate of expenditure under Phase II has accelerated gradually 
between 1980 and 1983, three-fourths of the tunas for Phase II remained 
unspent as ot September 19 83. The team is satisfied that the maintenance and 
repair (National Institutes of Bealth-NIBj and the standardization (National 
Bureau of Standaras-NES) components will be ccmpleted as planned. Both NIB 
and NBS are dependent on the University of ~isconsin to complete their tasks, 
the former in establishing a management system for maintenance/repair/ 
procurement, and the latter for the prccurernent of equipment for calibration 
and training. Work on these has begun or is continuing well. A major single 
expendi ture is sche6uled to be made for a food technology pilot plant, subject 
to decisions which may be made in the recomrrended budget reallocation. 

The most serious delays have been those in procurernent of equipment and 
supplies, in those activities of the National Academy of Sciences (NAS) that 
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provide for u.s. short-term technical advisory support, fact-finding trips, 
and R&D management irnprovenent, and in establishing user "nodes", for the 
science and technology information system (C~orgia Institute of Technology). 
Smaller funds for local materials, supplies and instrumentation repair also 
remain unexpended. 

The causes for these delays are varied. They include fundamental' problems 
in the project design; the Egyptian use of fixed budge~ estimates for 
equipment and supplies for, an activity (applied research) \vhich by its nature 
involves uncertainty and requires flexibility; the tender.cy of Egyptian 
counterparts (and, to a certain extent, AID) to regard eler.ents of the project 
as fixed and unchangeable; the failure of some u.s. contractors to reexamine 
their strategies and procedures in order to respond more rapidly t9 fairly 
persistent problems, or to work actively with Egyptian counterparts in 
defining priorities; and less Egyptian use of 0.5. consultants and technical 
services than planned. In the case of Georgia 'I\ach, even if the canprehensive 
irop1ementation plan were to be largely completed within the next two years, 
the team believes tnat additional time will be necessary for any reasonable 
test of the information system. 

The evaluation team has concluded that the purpose of the projectrerrains 
valid for the next two years and that the achieverrents to date are 
sufficiently strong to warrant a forward thrust in implementation strategy, 
both to proffiote the purpose of tile project and remedy some current delays in 
irrplementation. 'I'his shift refocuses attention on the developrr.ent of 
management in ASRT and NRC ana on a cor.certed in-country training progra.'TI. 

Future Direction 

In'the view of the evaluation team, major tasks lie ahead in consolidating 
and building ,on initial accOii,plishments. It will be necessary in some areas 
to strengthen rranagernent awareness, capacities, and administrative functions 
as described in the evaluation report, es;;ecially in ASRI', and to take further 
advantage of techniques for internalizing some activities which have depended 
on external donor assistance and advice. The team believes that, as 
improvements continue in the management and training areas, other problems 
"lill be overcome. Mlong these management functions, many of which the ASRl' 
has 'already articulated, are those that will better ensure the following: 

1. Establish more detailed, long-term priorities and program strategies 
in the planning of applied research. The S&T five year plan could itself be 
used as a vehicle for the further development of appropriate Inanager.ent 
functions. 

2. Follow up the experience gained in the R&D and Demonstration projects 
by insisting on the consideration of end-moe and II rea1 world" economic and 
social factors and, perhaps more funaamental1y, developing collaboration 
strategies with users for all appliea research projects funded through tne 
ASRr and NBC early in project selection and design. The criterion of end-use 
should also be applied, as appropriate, to the location of some development 
and testing equipment (e.g., by locating pilot plants in industrial rather 
than laboratory contexts. 'Ihis was oone in the case of the wool 'Wax project) • 
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3. Establish more specific criteria governing not only the design, but 
also modification and/or termination of research prcjects. In a world of 
scarce resources and pressing aevelopment needs, it is necessary to rr~nage 
resources judiciously. Clear criteria can ease the ':cono.ii:ica.lly or 
politically difficult decisions to redirect or te~i~ate :esearch that proves 
to be unproductive in an anticipated period of time. (For exaIl!>le, the case 
of the research project of Food Crops for Arid Lands.) 

4. Strengthen good administrative practice and controls as research 
progresses. Some of the R&D and Demonstration projects can serve as excellent 
case studies to be incorporated in ongoing training programs at NBC. 

5. Continue to seek iIraginative ways of coping v.':.th the persistent 
problem of maintenance and repair, and provide substantial incentive payrrents 
to this area. !he rraintenance and repair of equipment are intirr~tely related 
to the Academy's ability to attract research sponsors, especially in the mid­
and long-term. Efforts under Phase II of the AID project to apply trainir~ 
m06els that can help retain both trainers and trainees will have to be 
carefully monitored, particularly their effectiveness in retaining a corps of 
electronic engineers. 

6. Support joint working relationships and internal ccrr.munication within 
the research ccmmunity. 'lne rrany activities assisted by this project led to 
addeo requirerrents for coordination and communication. The te~~ consi~ers 
that Egyptian manage.!nent styles discoarage information sharing ana en:ourage 
indivicual retention of control over a<.:tivities involving personal 
responsibility. '!here are, neV'ertheless, some straightfon.'ard and unexploited 
oPfOrtunities for the exchange of experience, such as n:eetings bet\veen 
principal investigators to discuss such common pro~lerns as procurement or 
research marketing. 

7. Emphasize training in Egypt and training-of-trainers. The team 
concludes that a sufficient level of awareness at ASRT and NRC has been built 
up through the management training that has been provided in the u.s. by t.'1e 
project that it i p now possible and ne~ssary to move in the direction of a 
more concerted training program. This progra..1i can build on the ongoing 
training program in NRC and can design training programs at ASRl' tailored to 
particular levels of program responsibilities and functions. Building local 
capacity for R&D nEU,agement improvement and training should become a priority 
for the next two years. In facing up to the problem of loss of trained 
personnel, training programs can focus on training-of-trainers, on selecting 
candidates for training from staff m~~rs having well-established stakes in 
their jobs, on building a library of R&D management reference materials, and 
creating on linkages with sources of expertise. ' 

8. Conduct assessnent of research programs. The management function of 
evaluation is not yet organizationally defined,although some "evaluative" and 
monitoring activities are being carried out within the ASRI' cmd liFe. The ASRr 
can approach this function in a co:mbination of ways: at the institute level, 
at the leV'el of the research project, and ASRT and NOC can require the wider 
use of self-monitoring systems already tested in same R&D projects. At the 
level of the ASRT staff, the ASRl' can establish a central system for program 
assessment (including evaluation and techno-economic analysis). The ASFX can 
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periodically review groups of research projects, by priority and by sector, 
and assess their progress toward meeting national development priorities. 

9. Plan for self-sufficiency. As part of a broadened "marketing" 
effort, the ASRT and NBC can begin to set for themselves realistic goals for 
incentive income, and a plan for attaining these goals, as a basis for 
reviewing progress in the direction of self-sufficiency. As technical and 
management functions are strengthened, the team believes that these 
organizations will attract external spo~rs, both in Egypt and ~e donor 
canmunity. 

Recommendations for the Applied S&T Research Project 

The following recommendations are designed to enable the ASRr, by the end 
of the Applied S&T Research project, to be in a strong institutional position 
to guide and ~anage a program of applied research, as both a model for and a 
direct participant in, applied research in EgYl?t. Taken together, these 
recommendations call for a much stronger emphasis on R&D managerrent and 
in-country training, a shift in strategy that is necessary if the outputs and 
purpose of the project are to be achieved by 1986. 'l'he team believes that 
such a shift is feasible, given tne improved applied research capabilities and 
intrastructure, and the likelihood that the related services of procurement/ 
maintenance/repair and standardization will be established within their 
contr.acted periods. ~ 

1. The NAS should immediately review its program in tenns of what is 
recanmen6ed as a major shift in project strategy toward strengthening 
selected manage.rnent functions in ASRl' ana a stronger in-country training 
program in R&D management ln NRC. The latter should ircorporate a 
"training-of-trainers" approach and the experience gained under this project. 

(a) Strengthened R&D managerr.ent capacity and administrative 
functions: ~he NAS should approach ASRr to ascertain its interest in a 
comprehensive program of Ir.anagement-bui1ding assistance, and, if ASRl' is 
interested, the NAS should select one or more institutions qualified to 
provide the R&D rranagement assistance required to strengthen management 
capacity in ASR!' and assist in the establishment of selected 
administrative functions. The NAS and ISR!' should discuss with AID any_ 
additional funding requirements and any extension of the 1~ contract to 
1986 which may be required by such a refocused effort. For the pu~oses 
of the Applied S&T Research project, this effort should not extend beyond, 
1986. AID, however, should consider this effort as a desirable area for 
future u.s. support, and should regard a strengthened ASRr as a key 
element in a strategy for U.S. support for ovetal1 S&T development in 
Egypt. If the ASRI' does not express an interest in this refocused effort 
by l-".arch 1984, the NAS contract should be extendea only to September 1985, 
and should focus on the development of in-country training, and sUFFort 
for the activities of the Joint Consultative CCrnrnittee. If ASRl' does 
agree, it should demonstrate its commitment to this effort by assigning 
adequate incentive funds to the R&D management improvement effort; the 
method of such commitment should be an ASRl' decision. [Responsibili ty 
ASR!' jNAS • ] 
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(b) In-country training: while continuing its role in supporting 
scientific exchange between Egypt and the U.S., the NAS should concentrate 
its R&D training on a modest, but important, improvement in in-country . 
training. [Responsibili ty ASRT/NAS.] 

(c) The JCC should continue its role until 1985, or to 1986 if the 
NAS contract is extended~ The JCC should review its original functional 
statement so as to enable that body to give its fullest .support to a shift 
in project strategy toward R&D management improvement. [Re~nsibility 

ASRl'jNAS. ] 

(d) Wi th regard to the policy corrponents, in those cases in which 
the Egyptian scientists and policy makers involved in this endeavor wish 
assistance in strengthening certain technical functions indirectly related 
to policy processes (e.g., technology forecasting, technology transfer 
processes, technical and program information gathering), this assistance 
can be provided, for example, through the strengthened programs of R&D 
management and in-country training and the S&T information component. 
[Re~nsibility ASRT.] , 

2. '!he R&D and Demonstration activity component under this project 
should be conclucied not later than September 1985, whether or not all the 
individual research activities have been brought to completion. This will 
require a terminal date early in 1984 for ordering equipment to ensure 
delivery and installation by Septerrber 1985. The team believes that these 
research and demonstration activities will have served their purpose under 
this project, as vehicles for gaining management experience in applied 
research, and tor buil6ir~ a basis for internal and external confidence. The 

~ ASRr and NBC should now move to synthesize and disseminate the lessons 
learned, and to capitalize on their strer~thened position. The attention 
given by ASRl' staff to implementing these research activities should turn 
toward strengthening selected managerr~nt functions,. to identifying and 
building its constituency of users and markets, and to attaining a greater. 
level of inaigenous and self-sustaining support less depen6ent on general 
donor grant£. [Responsibility ASRT.] 

i 

3. The ASRl' should immediately reviet" existing budget allocations and 
relationships between project components and activities and decide what 
reallocations it wishes to propose to AID (within the limits of the Project 
Agreement) to ensure that all contracts terminate as planned, with two 
exceptions discussed below. This review should take the form of a "portfolio 
review" of all R&D and Demonstration project budgets. It should result in a 
comprehensive reallocation plan and rationale. This plan should reflect ASRr 
consideration of the priority it desires to give to a shift in the strategy of 
this project to an improved R&D management system and in-country training, as 
well as ASRl" s ocmnit.rrent to this strategy by reallocation of both AID and 
Egyptian funds.. Until this review is completed, and the resul~ing proposals 
presented and discussed with AID, no budgetary actions should be taken 
involving new or follow-on activities. AID should also consider this shift of 
strategy within the purpose of the project and convey its position to ~SRT. 
[Responsibility ASRl'/AID.] 
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4. In developing its recommendations on budget reallocations between 
specific R&D and Demonstration projects, the ASRl' should, in consultation with 
NRC, consider the following criteria, in rank order of priority (these 
criteria are inferred from the purpose of the Applied S&T Research project) : 

(a) those projects at or close to co~letion in terms of their 
originally planned purpose and OUtputs1 

(b) those ongoing activities with active institutionalized end-user 
support; 

(c) those ongoing or completed activities in which discussions are 
currently being carried out with potential institutionalized end users, or 
with other research institutions interested in undertaking a similar 
program of applied research, in which tangible evidence of user commitment 
to adopt research results can be dem9nstrated; 

(d) those completed projects for which a follow-on is already part 
of the Five Year Plan and which can be completed by 1985 without new 
procurement. [Responsibili ty ASRI'.) 

5. In reviewing the relationSl.'1ip between project components, the ASRl' 
should give special attention to the careful integration of the NIH and 
University of Wisconsin activities relating to the design and installation of 
an overall procurementjrraintenance/repair management system in STI, to ensure 
that such a system is fully understood by the new director of STI. ASRi' 
should move quickly to complete the Cesign of the integrated procurement 
management system, using University of Wisconsin and NIH resources, and' 
implement this system. [.Responsibility ASRr.) 

6. The Georgia Tech contract should be extended to 1986. This component 
of the project continues to pose major institutional problems rooted in the 
cOID2rehensive design of the information system envisioned, in whic.~ major 
investments have already been made, the slowness with which the "user 
orientation" of the system is being carried out, and the complex management 
requirements and responsibilities involved. To activate the "user 
orientation" side, ASRI' should review the Original selection of information 
nodes (for example, consider the aesirability of the location of one node in 
the Hinistry of Health) to ensure that they will represent the most relevant 
and interested user groups, take all steps necessary to expedite the signing 
of required agreements, and establish a counterpart unit in the form of a 
governance boara. AID should carefully evaluate this component at· the end of 
1984 and 1985. [Responsibility AID.) 

7. If, during the next two to three years, the ASRr (and NRC) 
demonstrate sufficient continued progress in an ability to guide and rra~~ge an 
applied research program ~rough renewed efforts to strengthen selected R&D 
management functions, and as external sponsorship and interest from end-users 
continues to develop, AID should consider favorably future support. The 
preferred model for such support should be one of matching funds for high 
priority research for which end-user support is clea;ly evident through both 
direct involvement in research programs and the promise of concrete resources 
for carrying out tne research. An example of such an arrangement is the wool 
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wax project. In such research the u.s. would at least match the funds or 
resources provided by an industrial user to pay for the research. Another 
example could involve future efforts in the pharmaceutical chemicals project. 
This is elaborated further in this report. (See Part II t page l4.) 
[Responsibility AID.] 
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PARI' II 

Project z..!anagement 

Influence of Project Design on 11anagement 

The design of the Applied S&T Research project has noticeably influenced 
the way in which the particular groups involved in the project have managed 
their respective tasks. A summary of these design features provides a 
framework for the later discussion of project management and the role of the 
five principal u.s. contractors •. _Few of these.de~.ign features are of the type 
that can be readily or easily changed mid-stream, as part of a normal process 
of problem-solving during implementation: 

1. Multiple Targets: The purpose of the project aims at developilY3 the 
S&T ncommunity" in general, rather than the particular organizations in which 
management systems and capacity are to be improved. Same of the projc-ct 
outputs clearly aim toward strengthening the ASRT, its related institutes and 
research staffs. Other outputs had wider aims. Thus, the project never 
really settled on an institutional framework. The resulting confusion is 
evident in some latent disagreement over priori ties and encouraged periodic 
shifts in focus. Horeover, it has hampered the coordination of the several 
cQ~onents of the project, even though these cOmponents represent an 
appropriate nux of elements neces~ary for overall improvement in applied 
researc.."l. In AID jargon, what began as a I1project" apppears to have taken on 
many characteristics of a Hprograml1

• 

2. Narrow Scope for Hanagement Choice: The Phase Il project aesign 
evolved from the explorations mace in Phase I. '!he R&D portions followed the 
Egyptia~ practice of fixing specific budget amounts in detail and this was 
perceived by the R&D rranagers as limiting the flexibility of management 
decisiop~.' The input services portions were fully cor.~tted to individual 
contracts and that was also perceived as being inflexible. An additional 
problem arose in that Egyptian scientists and administrators saw themselves as 
frustrated by AID rules and regulations and by the AID bureaucracy. While 
each of these perceptions is partially true none are, of course, entirely 
accurate yet they are the perceptions upon which actions were taken (or not 
taken). When this was compounded by the need to follow Egyptian constraints, 
difficult in themselves, both scientists and administrators were faced with a 
very difficult problem of learning to cope with the realities of the situation 
under trying and unaccustomed circumstarces. As a result the project design, 
a jOint Egyptian/U.S. effort, did not provide the scientists and managers the 
fullest possible opportunity to exercise R&D management funtions and to rrake 
choices involvilY3 the exercise of these functions and to use the project as a 
"laboratory" for testing and developing managewent skills. 'l'he tight 
structuring of the relationships between the budgets for project c~~onents 
and the budgets of the five contractors led the Egyptian managers to limit the 
possibilities for mia-course corrections requiring judgment, internal 
compro~ise, decision and action •. Conversely this tight structuring certanly 
permitted, and possibly encouraged, the Egyptians to go to the AID Hission and 
the JOC to make aecisions on ~atters whi~"l should properly have been resolved 
within the counterpart organizations. This ran counter to the stated purpose 
of the project. 
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3. Enphasis on the IISupplt' Sice of S&T: The Phase II project paper 
places emphasis on tithe 'supply' side of S&T,i.e., on improving the skills, 
reputation and marketability of the research community." This emphasis rray 
have been appropriate during Phase I of the project. During Phase II, it 
conflicted wi th the aim of orienting appiied research toward the "end-usern 

(the "aemand" side) which requires: (1) a careful consideration, at the 
beginning of research, of the relationships between the possible technology 
and end-user (e. g., industry), program strategies, the probable investment/ 
expenditure decisions by the industry and the development agency or other 
organization which would eventually apply the research product or technology 
to a development problem; and (2) eI')3aging researchers actively in helping 
industries and development agencies to redefine development problems into 
researchable problems, and only then organizing the necessary skills and 
resources to tackle the research problem. Red Sea Fisheries, for example, 
appear s to have 1i ttl~ or no end-user orientation. 

There is very great difference between marketing a research product or 
technology at the end of a research process designed mainly to prove Egyptian 
capabilities to do applied research in selected areas, and assessing the 
implications for rr.arketing the product or technology at the be3inning and 
during the research process or involving the user or sponsor early in the 
project conception and design stage. The experience of the first th=ee years 
of Phase II has brought this difference into sharper focus. i~hile there was 
an initial effort to develop a rrarketing function, the team found no evidence 
that the Academy and the NRC were able to provide research managers and staffs 
wi th the analytical services and guidance within the project (referred to as 
"techno-econcmic" analysis) to support a chart3e in designing research by 
emphasizing flend-use" C.t the beginning. AsiIrilar problem has affected the 
S&T information system. At the time of the evaluation, the information user 
nnooesn (the "cierranci. side") had not yet been activElt:;ed. 

The above design elements have been and will probably continue to be a 
deterrent to improved perforrrance, and are impedirrents to the achievement of 
the output and purpose of the project. The team has recommended serre actions 
during the final y~ars of the project to ease these constraints without 
redesigning the project (Part I). 

OVerall Project ~~nagement 

In order to assess the management of the project and its implications for 
the achievement of project outputs and purpose, the evaluation team exterAed 
the framework of its investigation and analysis (to the extent t.;at time 
permitted) to the larger organizational context in which the project is being 
carried out. This approach also enabled the team to obtain a general 
impression of how the project related to overall management resources in the 
Academy and NRC. . 

The project has six rrajor components, and involves fifteen participating 
Egyptian institutions (of which four have major roles) and five prinCipal U.S. 
contractors. The Joint Consultative Co~ittee of five u.s. and five Egyptian 
scientists proviae guidance and recorrmenaations to the Presicent of the 
Academy during meetings held every six montils, alternately in Egypt and the 
U.S. 
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A feature of the project, on both the Egyptian and U.S. side, is that the 
same individuals have played key roles (in some cases more than one role) in 
managing the project during the three years sirx:::e Phase II started, and even 
during the years of Phase I. This has provided a sense of continuity and 
stability in rr.anagement. On the other hand, it is also clear that the Academy 
has not succeeded in recruiting new experienced staff needed to carry out 
adequately several irnport:ant mariagement functions called for in Phase II. 
GiVen Egypt's public personnel system and the exclusively academic criteria 
for staff promotion in S&T institutions, it has turned out to be unrealistic 
to expect the Academy to obtain full-time managers from outside or inside the 
Academy and its associated institutes. Until more fundamental r~eaies to 
this problem can be designed, the most that can be expected is a more 
deliberate use of part-time or rotational assignment of scientists and 
engineers to management functions. Future management structure development 
and training programs snoulo experiment with more iIraginative ways of taking 
these constraints into account. 

lIanage.'ilent at the . Executive Level 

Responsibility for overall policy and manage.'nent, for all project 
components, rests with the President of the ASRT. A program coordinator 
manages ongoing operations and monitors progress. The President makes major 
policy and program decisions (and many minor decisions as well) after 
consultation with the JCC and discussions with the program coordinator, 
directors of partici~ting institutes, and the principal investigators or 
chairmen of steering comrr,ittees of the respective R&D and Demonstration 
activities being carried out under the project. 

Although a management system for the project exists and can be located in 
organizational form in the Academy, it does not fully represent the manner in 
Ylhich cecisior..s are made and subsequently transmitted to individuals and 
groups. Decision-rraking is highly centralized, relatively little authority is 
delegated ana individuals at various levels tend to retain firm control over 
their assigned res;:onsibili ties and the information pertaining to the exercise 
of those responsibilities. These features are by no rnaans unique to the 
Academy, but are widely cnaracterstic of Egyptian organizational and 
manage.~ent styles. These characteristics heighten the risk that, without 
continuous attention, problems and trends can develop, their correction 
ultirrately requiring a kind of c~isis rnar~g~ent. 

Another observable aspec1;: of executive management is the absence of stable 
and widely understood criteria (other than those of personal relationship and 
trust) upon \vhich the President can rely in making decisions on performance 
and progress. The management burdens placed on the Academy by the project 
were fairly new ones, and the Academy is itself a young institution (1972). 
Although the Academy's mandate has alwayS involved it in some direct 
managerr.ent of research programs, a second, more familiar role is that of a 
broker, or grant institution--an intermediary between research sponsors and 
research institutions. Not surprisingly, the kinds of detailed internal 
policies and criteria useful as reference points in making decisions or 
establishing program guidance have not been fully developed~and published. 
This situation stands in marked contrast to the forceful and articulate 
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espousal by the Academy of the general policy that sponsored research must be 
applied to national 6e"elopment'needs and must eventually be marketed to 
development agencies. 

ThE.' above conditions help explain the role into which the JCC has been 
cast during Phase II, as directly observed by the evaluation team and verified 
through a review of reports externing back into Phase I. Essentially, the JCC 
twice a year performs management functions which should be performed ~~thin 
the Academy's internal management syste~ in a more continuous manner • 

'!he JCC does not focus exclusively, or even primarily, on the expected 
functio~s of providing a forum for bringing to the Academy scientific and 
-technological support, advice and broad perspectives on the project and the 
role of the project \-lithin the larger S&'I' corrmunity. Almost by default, and 
possibly ~-ause the JCC is not an independent body advisory to the President 
of the Academy but rather a body chaired by him, the JCC has come to assume a 
su")stantial role in project management, extending to such matters as budget 
reallocations, procure.llent of specific equipment, etc. The terms of the 
relationship between the JCC and thetAcademywere unclear to the evaluation 
team. 'I'he jcc had. no firm oasis for 1 resisting the deepening of its . 
involvemt;;nt in il"anagement concerns, while at the same time it had no solid 
grounds for inSisting that its recommendations be adopted ana carried out. 

Both the PreSident and the JCC af-pear to be \-'all-informee on the progress 
of the project, the latter within the limitations set by t\·lice-a-year 
meetings. D.lrinS the meetings, Egyptian partici?ants and U.s. contractors 
report on the.ir activities, and important problems are acdressed or assigned, 
as appropriate, to task forces for the' preparation of recarmendations. ~ese 

meetings proviae veQ useful mutual opportunities to recapitulate progress and 
to reconfirm the put1-ose of the project. 

The conditions describee above have had some effect on iroplementation 
progress by encouraglog a post.ponement of problem resolution and action unti':;' .! 
the JCC meets semi-annually. They may also have relieved the perceived 
necessity to institutionalize seme management functions in the h:ademy, which 
in turn delays the ability of the NAS contractor to implement that portion of 
the contract 6esigne6 to car ry Ollt an R&D ma.nage.'!lent improvement program. The 
above concitions are less of a handicap to implementation, however, than they 

. are to the ultimate R&D management improvement purpose of the project. 

The evaluation team considers that early in the project u.s. 
decision~akers and Egyptian administrators were not sufficiently convinced of 
one central fact about F'&D management. This fact is that certain basic R&D 
management approaches, procedures and ac.1Iinistrative functions· are imperative, 
especially if an R&D institution is trying to obtain solutions to developrrent 
problems within tight fiscal, skill. and time constraints. The most important 
requirement is the one that requires appli~ researchers to identify and have 
an in-depth understan6ing of the problem, and to design ana carry out the 
research in close collaboration with the ir.dusery, development agency, or 
group which \-lill actually have to invest in and "market" the resulting product 
or technolc9Y (through widespread application, production or extension). 
Eaving an improve6 capability to solve research problems, with some general 
i6ea of end-users or development in mind, is an important step, but it is not 
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a sufficient condition. The conviction that this approach to manag~ent is 
important now appears to exist. 

The phar.maceutical chemicals project can be used as a case example for a 
possible future design •. ~hus, following the spirit of the approached proposed 
in this report, future efforts ~ould be constructed: 

(a) so as to be congruent and contributory to industry strategies in 
a near-term perspective, e.g., assisting and supporting their efforts to 
identify and transfer technology for quick impact; . 

(b) to support longer term indigenous growth through collaborative 
R&D projects \oJi th and in industry. Such efforts strengthen capaci ty and 
industry motivation to adopt and sustain the production of locally 
developed products while providing, at the same time, the personnel and 
facilities environment conducive to pilot testing and scale-up production 
programs (this is especially important where companies are trying to build 
up their own technical capacity); and 

(c) to provide a compla~entary technology feedir~ and service 
function at the laboratory level that will sustain a healthy developing 
industry. 

Tne project so far has focused on laboratory based developr:ent as a 
strategy to push towards achieving ir..dustry sut:port and, thereby, reduce the 
need for t~Jhnology transf.er. This was probably appropriate as a ground level 
start-up strategy, but the trencl should now be toward a Ir,orecQi,plete and 
balan=ea Clpproach, with ;..sRIjNFC playin:; the IIcorporate" laboratory role 
viz-a-viz the operating corr.panies, actin:; as a window and a link to technology 
as well as a primary technology source. 

If the P.caoemy is ... lilling to cOITImi t itself to a program of improving 
selected R&D management capacity during the remaining two years of the 
project, building on tile notable accornpli~~ents already achieved, the 
evaluation team believes that the Applied Science and Technology Research 
project will contribute substantially to enabling Egypt I s S&T co::munity to 
develop and manage research to solve priority development problems. 

Operational Level·lvlanagernent 

A program coordinator manages the project directly from the Academy, 
assisted by four technical officers who 'have monitored responsibilities over 
assigned subproject activities (see Appendix E) •. The coordinator has 
re~onsibility over local project costs granted to the Acaoemy, such as the 
incentive fund and the fund for local rraterials and supplies. Although most 
of the R&D and Demonstration activities being carried out under the project 
involve scientists and engineers in the NRC, the activities are not governed 
by the NRC ' sown iI".anagement and control system. Liaison between the Pcademy 
and the NBC is ma~ntained through a technical office in the latter institution. 

To assist the implementation of subproject activities and, more ~portant, 
to established a firm functional basis to assist the future selection, design 
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and monitoring of new research activities, the NRC was to have established 
four support units to carry out the management fun::::tions of programning, . 
techno-economic analysis, contracting and xrarketing studies. In a parallel 
effort, the Academy was to have received support from short-term specialists 
in policy, planning, evaluation, techno-econcmic analysis, and technology 
assessment. Some of the units were made conditions precedent to Phase II. 
'Ihe team found that, in the ·l-lFC, two of the envisioned fuootions are being 
carried out on a part-time basis. In any event, the removal of the 
AlD-s~rted R&D and Demonstiation activities from the management 
jurisdictlon of the N1\C sharply reduced the prograrr. motivation and incentive 
funds for establishing the management units. 

Corresponding units have not yet been established in the Academy. 
However, the nucleus of a rrtanagement system, to include functions of planning, 
coordination, financial controls, and marketing, are being created in the 
k:ademy to support implementation of the new "Five Year Plan of the Specific 
Councils, 1983-1987". The units (tlsectors") are not yet fully manned, and 
their develo:pnent has not received support from short-term specialists through 
the project (see Appendix E) • 

The evaluation team believes that the functions of planning, 
techno-econamic analysis, and evaluation will assume greater importance in the 
!uture if the Academy is to make an impact on Egypt's development needs 
through the Five Year Plan. Techno-economic analysis at the preassign stage 
of applied research is particularly important, and currently lacks 
institutional support. 

.. 
Monitoring by the coordinator covers all components of the project, with 

the notable exceptions of the S&T infor:mation system and the policy studies. 
Reporting on progress peaks twice a year in anticipation of the JCC meetings. 
Although more continuous mor..i:orir:g is carried out (e.g., t.l}roughattencaooe 
at regular meetings of steering comnittees), it is limited by the fact that 
the monitors, like the coordir~tot, have other more basic responsibilities. 
]:I..gain, management is centrali zed. No meetings have been convened of all 
prinCipal investigators of the R&D and ~~onstration activities outside the 
JCC to discuss c~mon problems or resolve issues. 

The program coordinator (as the ti tie implies) is indeed more a 
coordinator of established, ongoing activities than a manager responsible for 
directing resources efficiently t~~ard the achievement of project objectives. 
These activities are linked to u.S. contracts and PASAs governed by AID 
regulations over \vhich the A':::aaemy perceives (correctly) it has no direct . 
budgetary control. Once the R&D and Demonstration activities are reviewed and 
approved in the Jee, they are monitorea as fairly fixed activities with fixed 
budgets. (Not all these activities have detailed implementation plans 
necessary for adequate monitoring.) In the case of the fund for local 
materials and supplies, the coordinator'S hands seem largely tied by a 
conflict between the regulations of AID and tne laws of Egypt. The principal 
areas left for the exercise of managerial judgment have been the selection of 
candidates for training and the important function of alloca~ing incentive 
funds. During the· remaining two years of the project, however, the need to 
reallocate remaining funds will present a major challenge to the project 
coordination unit of the Academy. 
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Since operational management of the project seemed to be constrained by 

the design of the project itself, the evaluation team could not assess the 
strengths and weaknesses of the centralized management style. Once again, the 
degree of management centralization may be less of a problem than the absence 
of clear and widely understood criteria on which to make judgments and 
decisions regaraing performance of the individual activities being monitored. 
Unfortunately, since they were for selection purposes only, the criteria set 
forth in the project paper for the initial selection of applied research 
activities (see Project Paper) are not fully applicable to making judgments on 
progress and performance during the research. (The selection criteria would 
be applicable if a research activity strays seriously away from its original 
purpose; none of the activities under the project has done so) • 

The apparent difficulties faced by the Academy in trying to decide whether 
and how to terminate the research activity on New crops for ~~id Lands were in 
part the resul t of the lack of clear internal policies and criteria governing 
perfo~ances and progress against reasonable time-tables. This same lack is 
posing sirrdlar difficulties as the Acaaemy tries to reach a decision on 
reallocation of budgeted funds bet~~en contending research activities in 
various stages of irnpl~~ntation and equipment procurement. 

Technical Level Manaoement 

Seven specific R&D and Demonstration activities supported by the project 
were at various stages of implerrentation and completion at the time of the 
evaluation: Hore and Better Food, Biogas, Corrosion, "''1001 Wax, Bentonites, 
Ehosphates, and Pharmaceuticals. One new research acti vi ty, an evaluation of 
Eg}pt's experience in land reclamation projects to be conducted by the 
l!cadeiTIY, was being considered in place of the original New crops for Arid 
Lanos. . 

These research and demonstration activities were to play an important role 
in the project as vehicles, or " laboratories II , for developing and 
demonstrating technical capacities and management skills in applieo research. 
They were regarded by the designers of the Applied S&T research project as one 
crucial element in the process of institutional change helping to shape the 
understanding by researchers of the nature of research applied to development 
needs and its manag~~ent requirements. The research activities funoed under 
the project were selected because they presented opportunities to develop and 
d~Ttonstrate R&D management skills in several contexts--in industry, 
agriculture and health; to engage for the first time in multidisciplinary 
applied research; to forge a stronger link between research in the laboratory 
and research in the field or the industrial site; and to solve applied 
research problems within specified perioas of time. 

'!he evaluation team found that most principal investigators and research 
staffs understooo this purpose in general terms. Naturally, their main 
interest centered on their research activities per se; for those whose 

. --research was completeo or nearing completion, the issue was "where 00 \'0'9 go 
from here?". In several instances, the problem of late equipment procurement 
was uppermost, especially when the next stage of the research depended on 
expecteo equipment or s1.."F-plies, but generally because the new equipment was 

j seen as contributing to an overall upgraciing in their research capability. 
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In te!Itls of some stridghtfon,'ard R&D management criteria, the R&D and 
DerrDnstration projects showed a very wide range. As to the criterion 
regarding linkages with end-users, particularly institutionalized end-users 
having resources to apply or extend the new technology, there was also a very 
wide range. Some principal investigators worked directly at an industrial 
site as \'lell as in the lab: in the case of the More and Better Food project, 
there was close interaction with the farmer, but less with the Ministry having 
extension re~onsibilities: the Biogas project, while successful, was unlikely 
to be taken up soon by village households for social and economic reasons: 
Phosphate Research continued without sufficient knowledge of the very 
substantial investments that ~ould be required for actual large-scale 
production. As to the criterion of being able to begin ana/or complete the 
research 'tlithin some specified time frame, the experience was again mixed, as 
was that for internal project monitoring. Some ereployed fairly rigorous 
management ted1niques: others had only a very general implementation plan. 
Whether tne project was managed by a steering committee (in the case of 
multidisciplinary research) or by a single principal investigator did not 
appear to account in an appreciable v~y for this variation. (See Appendix F 
for an illustrative history of one.industrialproject.) 

Those intervie~~d reported that they had learned a great deal from this 
experience (for many, simply working outsioe the laboratory in farmer's fields 
or industrial locations had clearly been a novel and exciting ex-~rience) , and 
the "end-user II issue was a very active topic. The team believes that the 
experience gained could have been magnified if there had been a closer 
reiationship est.ablished (outside the JCC foru.1l) between all research stiff 
under the .h.ppled S&T Research project, and between them and researchers 
engaged in related work in other Egy~tian institutions. ~nere was relatively. 
little contact between these projects, little between the research and 
demonstration projects and t'luch less between them and other project cCI!lponents. 

The evaluation team understood that when most of the research activities 
had been selected and approved in the JCC during fhase I', the issiJe of 
ultimate end-use was not as prominent as it came to be during Ehase II. In 
Phase I, the perceived problem was one of taking available research skills, 
providing technical support and equipment, and getting to work on applied 
research problems having a more or less direct link to a development problem 
or a need of an industry. The research would be II successful" . if it proved 
that Egyptian could carry out such research. The "marketingn could be left to 
the end, and the cost implication of eventual production or extension was not 
seen as a factor guiding the research or demonstration. This has caused some 
anguish as the researchers search for sponsors to take up or extend the 
research results. 

It is unfortunate, therefore, that the research staff had to proceed 
wit.'I1out the support plan...,ed in fhase II in research prograrrming, 
techno-economics ana marketing. It is even more unfortunate that, outside the 
JeC, no syste.rn is operating to gather and synthesize the "lessons learned" . 
from this initial experience in order to influence policy, to introduce the 
experience into training programs, and to disseminate the lessons to the 
larger S&T communirj. 
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There was considerable variation as well in the responsiveness of 
technical management to the problem of preparing specifications for equipnent 
when it became apparent, as early as Phase I, that in::anplete specifications 
were contributing to procurement delays. This initial problem was aggravated 
by the lack of priorities for equipment celivery and by changes in priorities 
but rerrains as one area in which creative adaptation might have improved the 
situation. -

AID Management 

The team learned of no AID management problems serious enough-to handicap 
the implementation of the project. The project, however, has placed a heavy 
rnanagerr.ent burden on the z"ussion. In the absence of a contracted overall 
coordinator on the u.s. side to work with the counterpart institution in 
managing -~nd integrating all project components, this role was played by the 
project manager in the Mission. All the participants interviewed agreed that 
this role has been played in an outstanding manner, es:pecially given the 
complexity of the project, and the project design features which tended (as 
with the JOC) to push an unwanted decision-making role into AID. The project 
manager too was caught in the same rigidities in the project design and felt 
the day-to-day operational effects of the attempt in the project design to put 
into a tight frarrework (and one closely governed by AID regulations) an R&D 
activity which by its nature requires experimentation and a certain 
flexibility. 

The AID Mission will need to come to grips with the question of ~hel1 its 
development strategy should support an effort to institutionalize an R&D 
management system and related capacity in ASRI' and NRC, as distinct from a 
program of improvements. Once a decision is made, the l>ussion will have to 
convey its position to the Academy. 

The team noted tv.'O fairly significant instances of missed communication 
beb-een the project rranager and the counterpart institution. The first dealt 
with an understanding regarding one of the criteria for use of the fund fer 
local materials and supplies. The second dealt with an apparent lack of 
understanding on the part of the Egyptians of AID rules and regulations 
governing the possibilities for rr~ving funds and resources within and between 
contracts as these relate to DOS sible reallocation between the R&D and 

~ . 
Demonstration activity budgets. The Egyptian view of such possibilitjes has 
been much more limited than is actually the case and this misunderstanding may 
have added unnecessarily to a sense of being in a "straight jacket". SO long 
as each principal investigator insisted on having "his own budget" (although­
these were only estirrates), the problem of competition for resources took the 
form of a search for additional funds. As the Applied S&T Research project 
nears its termination cate, the issue has more clearly became one of 
reallocation between budgets, and the team believes AID should take an active 
role in assisting the ASRT to understand both the opportunities for and 
limitations on such reallocations within the terms of the basic Project 
Agreement. 
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PART III 

Role of American Contractors 

The components of the project are implenented or assisted by five 
prircipal u.s. contractors •. In two instances, responsibilities overlap. In 
the first such instance, the University of Wisconsin and the National 
Institutes of Health are each to playa role in institutionalizing an 
instru'Tentation procurement/repairjmaintenarx::e system at STI. In the second, 
the University of Wisconsin has the responsibility for equipment purchases 
relating to the activities of several of the other contractors. ~hree of the 
five contractors have an "institutionalization" responsibility--that is, 
providing the necessary resources to enable trJe counterpart organization to 
became self-sustaining upon expiration of the contract. This process was not 
yet fully underway and in the case of Georgia Tech, barely started. 

The team reaffirms from the experience of all contractors the importance 
of having full-time contractor representatives in-country. 

Na tional Academy of ScienCes (NAS) 

:NAS responsibilities under the project cover a ,.,ide range of activities 
rou~~ly grouped as: those relating to the JCC, the furx::tions of the Resident 
Director, providing consultant te~~s and staff training and some general 
guidance and support for the technical subprojects. In general NAS has 
complied with the letter of the contract and much of the work has been 
performed in e>:.errplary fashion. 

Since the NAS contract is due to be terrrlinated or extended in r1ay 1984, 
the evaluation team has looked in detail at the current situation at the ASRr 
and NRC relative to NAS participation. As the project moved from Phase I to 
Phase II, a aistinct change of method appears to have been in order. Phase I 
appears as a "design" l?haseand Phase II an "operationalll

. :t:hase. In this 
operational phase ASRI' has set the limits for the interaction wi th I-JAS based 
on ASRI' perceptions of worthwhile activities and NAS has largely accepted 
these limits as realistic. It is the sense of the evaluation team that the 
NAS performed well within the ASRI' limits but that this restricted the 
benefits which should have been obtained. 

A primary concern of the evaluation te~~ has been a search for those areas 
where the cafClci ty for R&D management has been strengthened or, conversely, 
not strengthened. In looldng at ASRI' the team saw a lack of uncerstand.ing and 
capability in furctional support areas and judged a major need to be the 
strengthening of the basic functions of R&D management. (See Appencix D.) 
~he first step which r~s shown seme progress is the developing of the 
understanding and appreciation of the need for such functions~ and the 
follow-on is the assistance in carrying out the activity. N1IS attempted to 
assist nascent development of these functions at ASRr and NRC early in the 
contract and the jOint effort met such problems as personnel structure, 
salaries' and professional "image". To have been within the "operatiol".al" mode 
of Phase II the evaluation team considers that NAS should have alerted top 
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ASRl' management, the JCC and USAID fo the inportance of this effort and to its 
problems at that time and continued to press for further action. 

The team consiaers it imperative that, during the time remaining, the 
project make available to ASRI', and ASRl' utilize, the resources necessary to 
understand and aevelop these functions, in keeping wi th an expressed interest 
by the President of ASRr. This will require the services of an organization 
which has considerable experieoce in the actual rranagement of R&D efforts and 
a sensi ti vi ty to the dynamic process of installing management change in this 
fielcl. The team believes that NAS should Il'lake an initial approach to ASRI', 
but that for implementation NAS should sutcontract the actual effort, working 
closely with PERl' on design, scope of work and controls. While this is within 
their present contractual scope of work it does amount to a major change in 
approach. It ~ay require additional financing although present unexpended or 
uncommitted f~,ds are available within the contract budget. 

The team considered the following factors to be important: (1) Uooer an 
overall plan the development of various functions should include specialists 
to provide support services but most especially, at this time, create an 
operational knowledge of the management functions and of their value to 
working level research efforts and research workers. (2) Initially the focus 
should be on the ASRI's impl~~ntation of the S&T five-year plan with a 
gradual shift to the development of routine research and development 
procedures and capabilities. (3) ASRr ana Nrc should be encouraged to develop 
a training-of-trainerseffort an9 a continuous staff training program 
supported by bibliograFhic and training materials, primarily oriented to use 
of Fl3yptian staff and roinirnizing U.S. input over time. (4) The emphasis on 
training should shift to an "Egyptian" content and to local training in Egypt, 
with U.S. training only to support that emphasis. (S) While every resource 
should be made available the thrust should be as an ASRI' effort under ASRl' 
control and direction with ASRT assuming action responsibility. 

The team views ~~e above efforts as crucial to the further developrr~nt of 
ASRI' as representing the R&D "community." Progress in this direction is seen 
as indicative of administrative and technical capability and would be one 
clear indicator of ASRT's ability to attract support from end-users, whether 
public or private sector or international donor. 

University of Wisconsin 

The University of Wisconsin is responsible for handling the procurerr~nt of 
almost all the equipment and supplies provided for all components under the 
project. Since the beginning of the project, procurement has presented the 
single most frustrating problem and continues to be an issue. The contract (a 
"best effort" contract) was due to expire in June 1984, and there was no 
expectation that all planned equipment would be purchased much less installed 
in Egypt by that time, given change in specifications, extended delivery on 
custom made equipment, delays in shipment, proble."!ls in Egyptian customs, etc. 

The team1s exami~~tion of the causes of the delay indicated, once again, 
problems in project design: a root cause of the difficulties was the use of 
estimated budgets for equipment by the Egyptians, and the design of the 
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University of Wisconsin contract around those estimates. The contract 
provisions made no allowance for the likely need of a R&D effort for some 
flexibility and occasional cnanges in either particular pieces of equipment or 
in priorities as ti1e research proceeded. When estimates prove to be invalid 
or priorities c.~ange or equipment requests are incornplete,there is an 
additional delay. A far more serious problem arises when the delay in 
delivery and installation of. equipment (anyv.,ilere from 100 to 500 days from the 
time of order) holds up the research. 

The team concluded that, although by the time of the evaluation a number 
of lessons had been learned regarding procurement problems, this "learning 
curve" has been very flat, and that university of Wisconsin has been slm·, in 
responding to some persistent problems in attempting to find partial solutions 
to others and in alertfng AID to both the problems ana possible remedies \'lhich 
would have reduced the level of frustration and assisted Egyptian scientists 
in learning more of the practices and pitfalls of procuring scientific· 
eqllipment(St least from the United States). 

I 

In the man.'1er of delivering contracted services, the University olf 
Wisconsin contractor has remedied some of the serious flaws which affected the 
success Of the procurerr~nt effort during Phase I. Other problems (e.g., the 
time involved in securir~ waivers to purchase) are simply unchangeable. 
Ho\\'ever, more rapid action could have been taken to help scientists in 
developing their equiprrent Sf€cificationsana to establish a system of 
priorities which continuously reflected the most urgent requirements from the 
Egyptian perspective. !ne Egyptian program coordinating unit could have been 
brought more actively into such an effort to manage the procurB~ent proce3s 
more effectively. ~Qny such problems, as well as the difficulties involved in 
expedi ting shipments through customs, may have been overcome by the 
appointment of a local representative. 

The tea~ has concluded that further improvement would require a major 
reconstruction of bo~' the ~jptian budgets and the University of Wisconson 
contract. Short of that, a strong effort should be made to incorporate the 
lessons learned into the structuring of the new procurementj.maintenance/repair 
system at 5'1'1, giving special attention to the possibility of a subsystem that 
would facilitate rapid response to small orders for supplies or minor 
equipment. 

National Institutes of Health 

The National Institutes of Health (NIH) contractor implements a training 
program that supports an improved procurement;tnaintenance/repair system in STI 
(as well as several universities). This contract is to be renewed to October 
1984, and the team did not identify any problems likely to delay the NIH 
implementation schedule. 

Haintenance and repair is a continuing problem because of the difficulty 
in retaining qualified persons or.ce they have received their training, and in 
recruiting for training, and subsequently retaining, electronics engineers in 
particular. Almost all those who were trained in Fhase I for maintenance and 
repair left their project related jobs. 
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It was too early to judge the results of the Phase II effort, since the 
first course for electronics rraintenance and repair had just been completed. 
However, a deliberate effort is being rr.aae in Blase II to select (as trainers 
ana trainees) somewhat older engineers who have invested more time and have a 
stake in their pesi tions in research institutions in Egypt. The team felt 
that a similar moOel should be exten6ed to selecting participants from 
universities to participate in the program by a more vigorous search for older 
technicians (as distin:::t from engineers) with more advan:::ed training ana 
equivalent stakes in their university (ftadministrativelt

) positions. 

This program does not fully address the matter of maintenan::e and repair 
of much of the equipment purchased under the project. This issue, as well as 
the relative success of the training model being applied, should be evaluated 
a year after the contract expires. 

National Bureau of Standards 

'I'he NBS has overall responsibility for provl.Ql.ng technical assistan::e to 
the Egyptian National Institute of Standards (NIS) and the Egyptian 
Organization for Standardization and CUality Control (ECS) in three areas: 
(I) providing short term u.s. consultants and trainers~ (2) participant 
training of Egyptians in U. S. and in-ccuntry ~ (3) assist in preparing 
specifications for procurerrent of essential goods and rraterials. 

After review of documentary material from USAlL files and a series of 
discussions \/ith contractor and project-related personnel, the evaluation tealll 
considers this element of the project to be progressing s~cthly ar~ accorcing 
to schedule with every eXf€Ctation of completing its outputs on tirre and in a 
satisfactory fasr~on. Adaptive procedures along the way in meeting problems 
in star-cards and rneasurerr~nts indicate a realistic response to the developrrent 
needs of NIS and EOS as they surface and suggests that no significant change 
in the operation of this project element is called for. 

Georgia Institute of Technology 

Georgia Tech is responsible to provide technical assistance to the ASRl' 
Scientific and ~~chnological Inforrr.aticn Center (ASRT/STI) in strategic 
planning and in development of action proposals for syst~~wide activities and 
to perform certain specific tasks related to: staff training, system 
installaticn and management, Cata base establishment, employment of an 
Egyptian techr~cal group and provision for a Project ~~nager. 

'!'he evaluation team has reviewed the USAID files and corresponden:::e, has 
discussed this project element with u.s. anc Egyptian contract personnel, ASRl' 
and USAID officials and has observed the discussions of this element during 
the JCC meeting in cairo in Ncverr.ber. It is clear that this is a complicated 
and sensitive portion of the project. The teSl'11 vlill not presume to express a 
Il'ajor judgment of the factors invol"Jed, but instead will call attention to . 
those of the factors within the grasp of this revievl and discussion: (1) the 
information network is highly "supply" driven wi th muc."1'emphasis on the 
comprehensiveness of the design and relatively little emphasis to date on the 
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real or perceived neeas of.-actual uses in the E3~;ptian scientific ana 
technical community. The team believes that the emphasis during the remaining 
portion of the contract should shift toward user needs; (2) the 
re~onsibilities of the contract team to coordinate with other project 
ele~ents and with other projects seems clearly stated in the contract and 
should also receive additional emphasis as "user-elements"; and (3) it is 
clear that the system will not be installed and tested-in-practice by the 
present termination date in 1985. Therefore, the team reccmrnends a one-year 
extension of this project element to 1986. The team suggests that this 
component should be evaluated at the end of 1984 and 1985. 

one action which appears critical at this point is the establishment of 
the information nodes, and the team recommends a review of the original 
selection of their location, with the rationale, and that the required 
'agreements with each node be expedited as a first priority. 
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---------------------------------------------------------------------------~-------------

PARr-IV 

Policy Studies 

The project has achieved an impressive level of success in helping launch 
a national technology policy process. The subject has begun to be part of the 
national ager.da. Top GeE leaders, including those at the very highest levels, 
have came to a point where they appear willing to be associated with a 
technology policy thrust ana they have e.xpressea themselves on this l1'atter in 
most supportive ways. Large numbers of people prestigious in Egyptts S&T 
community have become involved in technology policy deliberations and areas of 
focus and consensus have been identified. 'Ibis positive picture is somewhat 
mitigated by the low involvement of some key groups and of younger members of 
the S&T community, but the assistance provided through the project facilitated 
the emergen~e of an activity that could eventually have impact on national 
thinking and priorities with respect to 5&'1'. The development by ASRl' of the 
SST five year plan, while not a specificactivi ty of the policy studies unit 
of this project, was clearly an associated endeavor and a noteworthy one at 
that. Villile further steps may be needed to Cevelop the document into a 
fully-sceped plan and to put it into forms suitable for communication to its 
several audiencies (Egyptian and U.S.), this is a valuable first step and the 
Aca6emy is to be c003ratulated. 

\Vhile AID's investrrp-nt in the policy studies undertaking has been 
significant, its substantive role has been quite modest, i.e., essentially 
limited to enabling meetings to take place and covering paper preparation and 
conference costs. 'Ibis limited role resulted frem a deliberate decision by 
Eg}ptian counterparts to rr~ke this exercise a purely indigenous effort. 
External input of any kind and from any source was largely eschewea. These -
inputs could have incluaec thE:; services of U.s. experts who were available to 
be brought in as an iIr.fortant elerr.ent of the project under the ;lanned 
$250,000 budget. Instead a cor~iderable part of this budget was devoted to 
covering the efforts of rrany Egy~tian ?articipants who prepared commissioned 
papers on a variety of tec.'mology policy topics. ~hile unaerstandable, ana in 
a primary sense justifiable, t...":Iis shift had the consequence of limiting the 
views of technology policy aesigned by key Egyptian participants. These views 
were defined largely from a generation of UN and certain "anti-dependencia" 
and state directed perspectives (priIrarily from Indian and Erazilian models) -. 
whose currency has already begun to fade even in those circles. The 
possibility of a debate among perspectives that incluaed those from the U.S. 
and even from s~~e recent Indian and South-East Asian thinking was lost. 

The COillInissioned papers were clearly useful in generating and 
substantiating involvement and this was certainly imrprtant in a first 
effort. The main substantive contribution (with the exception of the 
five-year plan) has been of this process nature. It'is less obvious to this 
point that the endeavour has laid down the fundamentals of a technology policy. 

Following a U.s. view of technology Folicy, as implied in the project 
paper's plans, the emphasis would have been on the examination of specific 
technology policy issues and me~~anisms. ~is would have made field and 
practice experience a key informational input-what are the problems and 
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opportunities, what 00 we 'know about the positive and negative aspects of 
alternative solutions, what would work well for Egypt? The outcome would have 
been guidelines and approaches relevant to various issues, i.e., a variety of' 
policies only loosely linked to a general political perspective. This 
approach ,,-;as clearly not followed. It is at this point that the team sees the 
U. S. anc Egyptian differen::es in perspective surface on technology policy. 

An' alternative rn06el, more characteristic of countries pursuing centrally 
planned technology strategies' (as in Fran::e and various other developed and 
developing countries) was adopted, however. The National Five Year Plan 
provided a congruent context for such an endeavour. 

'lhe celiberations and papers are not focused on the former perspective 
and, in total,' they are still far from defining the Egyptian approach to 
tec~nology policy--certainly well short of what would be viewed as a sound 
basis for legislation. The policy issue for AID is to decide whether it is 
appropriate to support further an approach to a technology policy of the genre 
that in fact errerged despite the original project paper design, and one that 
is viewed by some with misgivings as not being helpful--perhaps even 
counter-productive to developrr~nt. 

With respect to the continuing steps, it is the conclusion of the 
evaluation team that it would not be useful or appropriate for AID to attempt 
to persuade the Egyptian scientists and policy makers to follow an alternative 
technology policy approach for the remaincer of the project. The key Egyptian 
personnel involved in this enceavour must develop this activity as a 
continuous process themselves and in their O\<in way, nor should they becon-e 
en::t:rbered by projects or institutions with strong ties to U.S. thinking. 
With U.S. tec,nology policy per5pectives and approaches so different from 
those emerging on the Egyptian side, any other approach would serve only to 
generate an unproductive tension. Relatedly, the general policy perspective 
formulation process cannot be vie'rJed as a step that has been corr:pleted, with 
attention now being transferrec to irr.plementation; rather the process should 
be an evolving one. 

While it is recognized that AID may need to engage in further internal 
discussion and stuay of this profound and sensitive issue, the team recommends 
that no furtller general AID support be provided for this activity, nor should 
AID agree to suwort the establisr.ment of a general technology policy 
institute should one be proposed. AID should, however, be responsive to 
requests for assistan::e to support the strengthening of capacity to deal with 
specific technology policy elements (e.g., technology transfer) or perform 
certain technical functions related to technology policy processes (e.g., 
technology forecasting, technology monitoring), or carry out projects devoted 
to improved data collection on progr~~ activities and resources. Insofar as 
sur-h endeavors are to be supported through training or even institution 
buildir.g, these could be incorporated wi thin the R&D management capacity 
building mission of ASro' and NAS. AID should also be responsive to requests 
to support lnvestigatior.s of the experience of other nations with technology 
policies. In all cases, however, support should be based on specific 
proposals that indicate the rationale for the policy element or study, the 
procedures to be followed, the information sources to be usee, ~~e output 
beill3 sought and the implementation strategy, as appropriate. 
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Technology policy in ~is project was defined in national terms. There 
are policy implications at the institutional level (within ASRr, for example, 
and technology forecasting would again be an example) that should also be 
ccnsid~red. At this level the team has no hesitation in calling for continued 
support, again as part of the ASRr;NAS R&D management capacity building effort. 

In this context /ISm' could play an important role in bridging the 
technology/national policy gulf to be found eV9t}'where by providing a 
legitirrate source of information and understan~ing on technology imperatives 
and issues. NRC's programs could be used as a pilot basis for such an 
effort. The public technology information and understanding development role 
is another appropriate one for the Acaaerny. This topic is referred to again 
in Appendix D on R&D management. 
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1o..PPENDIX A 

'!he 1Icaaemy of Scientific Research and Technology 

The /lcaderny of Scientific Research and Technology was established in 1971 
by the QJE as being the responsible body for science and technology in Egypt 
having the following functions: 

1. To support scientific research directed towards solving problems of 
national interest or priority; 

2. To encourage the application of modern technology in areas included 
in the national programmes of economic and social development; 

3. To formulate policies that ensure strong linkages at a national level 
becween scientific and technological organizations, within the fr&~e 
of the principal trends of the scientific and technological research 
which serve the national development plans; 

4. To coordinate the major research projects affecting the national 
economic and social plans that have been put forward by the various 
institutes or departments; 

5. 'I~ participate in the study of the scientific ana technological 
aspects of the major develofrnent projects, and \lhen necessary to 
recQimend the establisrment of new research institutes; 

6. To encourage oasic research as a means of building up human research 
resour.ces and to sup~ort research schools working in modern fields of 

. science; 

7. To dissa~~nateinformatic, concerning the potentialities of 
international mo6ern technologies; 

8. To participate in the development of science curricula; 

9. To organize incentives for scientific workers; 

10. To organize scientific publishing and the popularization of science; 

11. To support scientific societies and to encourage and participate in 
convening of scientific conferences; and 

12. To develop international relations. 
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• Establishment 'o~ capability tol 
utilize •. maintain and repair I 

'S4T core ~quipnent neceaaary . 
to solution of national.R&D 
problema. ' . 

• Establishment of information 
netuork to supply information 
resources for researchers and 
policy-makers to make informed 
decisions concerning all 8S­

peets of 5&T research. 

j
iG Successful R&D and Demo.pro­

jects developed~ tested and 
I functioning at dL~onstration 

I site or in end-user facility. 

• Site visits to determine estab­
lishment of well-staffed man­
agement support' offices at NRC 
including marketing, progr8al­
mins; cechoeconomics. project 
coordination, evnluati~n nnd 
Lnplementation. 

o On-site inspection of institu· 
. tiona receiving core equipnent 

• £nd interviews with pe~uonnel 
tui'ned in H&R. 

o Examinntion of records for de­
gree of utilizntion of newry 
acquired information resourcesl 
,in national STI network. :. . I 
. . . i 

o Slte v~slt8; examination of I 
reports; interviews uithend-. . 
users •. 

• Strengthened. metrological ser-I 0 

,': :., ·yi..::-e-a -and '&t..andsr-dizec -infra .... -
~Lructure to support industriai • 

Of
' "j 

Site visits; examination 
reports; inteFYi~w&-uith-end~ 
ueer .... 

sectors. 

BEST AVAILABLE COpy 
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• Legislation of nations'l 
acience policy mea8ur~1 
will be pasacd. 

• Sufficient technically·, 
trained people under tb', 

• project will renulin. ill ' 
NRC to pelll}it p.lrpose 
achievement through in·, 
centive 0:- other me.f!na .' 
of inducement. 

--_ ..... --_ .... 
i" r. 't.f ", 
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?:c~~ct.C~~~tSt (C-l) 
- ~ # • -, • I 

• National Poiicy Measures for S&T 
-5&T policy studies completed 

" 

-SST policy_measures developed. 
ins tituted •. 

-Establishment of effective man­
agewent aystems at ASRT and NRC. 

'., 

• ·PewoDstrationProjects 
-~eated and functioning in the 

. "field. 
, 

, . 

• R&D PrQjects 
-Targeted ~t critical national 
development"needs completed and 
results being utilized. 

-Installation of pilot plants at 
NRC. 

'. - . , 

. ~ . 

r:,('\: ;.~' 1980 1983 

':'~tnl U.S, ;\.:u.:.:....·\7 $16.3 million 

.. 
1;,:.l..:;.;ul:'U:.!.; ;;>; O.;rp;.l<:'s: (\:-2) i (C-;) 

l National Policy MeaBures for S&-D o' Review, Qf 
I -5 S&T policy studies complete4 of sites, 
! -6 site visits to U.S. by Egypt)- in number 

•• --. __ :C':":,. .: ..... "'\..L~- • -~. 

... ·~i"-lo·';"',""T;I.;~ .0 .. ~ ..... -,;;. --:i. \.,. 
i\(!~,:,j " 

8tudies~ inspection! • Sufficient COE staff : 
reports; % increase! will be made availabl; 

I • , d ' 1allS. . ; en-users. 
I -Devel0JXnent of S&T legialatio~ 0 Enactment of 5&T 
I -M3~keting, progratmling, pro- i ' , 
I jed implementntion and eval·, I 
II uAdon and technoeconomics, Ii I 

di.ision established at NRC I I -~ to .5 persons trained in 5&T I • I 
I Dmanaganen~. P . Is. .' . d" • I 
p emonotrntlon rOJects _ 1te Inspections; 18CUS910nS! 
I -Field implementation of pro- I at village level to establish i 

of contracts with to support policy i 

studies. 
legislation. 

jcets; ~ransfer to the fiOld;1 extent to which demo. projects 1 
information integrated at vii hav~ ~een transferred; evalual 

, lage level. '. tions. I 
I -3 e:;cperimental sites for ncv 

I 
cropa. I II. 

-2 bictas dcmovillngen. 
I i -l) ,Ii tea for }fore Eo Be t ter Food. ,. 

~ R&D llrojeets , • R&D project reports; end-oser I • Demand for R&D 8ubjec 
-6 to 1 completed and results. I interviews; surveys of adop- I reports exists. 
being utilizeC:! 'by end-users i~ tion of ,R&D resul ts" in respecl _ Marketing activities 
respective industries. includi ng dve st:etors. I arc successful enou~t 

-2 pilot plantD for food tech- I to attract and infora 
nology. : potential end-users. 

-1 pilot pUn'c-phosphate ore. 
-1 lub & 1 pilot plant wool 
scouring. I 

I 
-1 corrosion lab. • 
-Economic and feasibility studi~s 
for Red Sea FiBhe~ie8 completed. 

'f- t. If.f , • 
BEST AVAILABLE COpy 
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Tetal U.S. r\:n.::!..,\! $16.3 milliOD 
"'-'r- l·-·:·~·--,,-I. July 5. 1980 
~--.; .. ".;#Q.. ... \... • 

~::::A~:S OF VE?!:!CA':'IG~ 

'h: ~;<::c:. C,-,-?:.:;s:. (~'l) I i:'~.F.it"~ of v..:..-p:.:ts: (\:-2) (C-:n t:.ssu;:ptta-.s!llfor ac.iU.c:~..r.a Q;~: 

ICC-.4) . • : : I 
• STI Services . te 

-National Info. Network establ isbe . 
-l"atitutionalizatio~ of Info.ser 
v ices, • 

STI Services 
-Central Info. Service opera tin 
in NIDOC. 

-20 nodes in the 511 n~tional 
nerwork established and Gper-I 

" ·Project. fi les; 
-Records of 20 nodes i 1 
'Collection inspectioni 
Policy on national informat'ioh 
officially enacted by COE;. ! -Courses in, STI developed. taught' 

in Egypt. - , 
-Illlproved STI baa~c collection_ I 
-~olicy on Notional Information 
developed. 

I , 
I 

• Instrumentation T~chnol08Y !. 
"Core equipment laboratory estab- I

, 
1 ished at:. NRC. ' . 

-Maintenan:e and repair facilitied 
ctitablisheo at ,mc and various I 
Ii ices throughout the COUdt.r.i. I' 

• Standardization & Measurement 
-Development of coordinated aer­
vices in standardization, meas­
ur~ent and quality control to 
aupport~rndu8trial sectors. 

I~ 

ating, 
-Ins'titutionaliz.otion of STI 
training course, in Egypt, 

-Marketing service eatabliahed 

Evaluation. . t 

-User orientation course. es tab 
Hshed. 

.. • 
--Data base software developed 

and in place. 
-Data base searches being per­
formed. 

-Subscriptions to at least 500 
journals available and being 
utiliz~d. 

, -Cadre of 20 trained .specialia a 
working in various informatio 
service areas. I 

Instrumentation Technology _ 
-Es tab I, ishmen t of ins trumen tol t ijn 
laboratory at Nftc and H&R hcll 
ities at NRC and 3-4 other sites~. 

-Cadre of perDonnel trained in 
M&R to staff 3-/, N&R [acilitie 

I 
Strengtb.n m.trological. standJ 0 

ardization and '(!uality control 
infrastructure through Uf&rad~ 
equipment at NIS and EOS. 
Core of people train~d to operate 
and coordinate HIS ~nd EOS' acti- • 
vitiea. . . 

Site vis ita; 
Training evaluationsi 
.Project t'eporta. .. 

Site visitsJ 
Training evaluations; 
Project reportsj 
1:.1'l(i ·-Her in~f:rv iws. 

,I 

I 
I 
I , 
I 
I 

. I 

i 

I 
I • 
I • 
i 
I 

I 
I 
I 
t 

.. 

-Qualified candidates 
can be found to enter 
M&R field • 

-Scientific & Medical 
Fund instituted at NR~ 

b.· '-t ,f ,I •• . .. 
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nCJ[:CT Dr.SJ~:: Sm-::-1ARY - LOGICAL FFwl\}J.El.JOPJt Frcr.: IT 1980 fO n' 1983 
Projcc: :!t:lc md ~b:be::: Applied Science & Technology (263-0016) Phase 11 

------------ ------------
'1'0;: .. 1 U.S. F:E:Li.l:fi --• ..$l..6. 3 million 

'NARRATIVE SWiHARY ,. 
Project Inputs: :,(D-l) 

• Program Planning Management 
& Control 
-Equir..ment 
-Consultants 
-Management Services 
-Training. 

OB..JJ:X:rrVELY \'E!'J.F!J.l!iE OOlCATO?S 

Irpl.e.r:c.'1ta:ic:n Target (Type and 
~tity) (1".;..2) 

~ Program Planning M4nngement 
& Control 
-Equipment - $57,000 
-187 pmls of technical assist-
ance in 8cience policy, pro· 
grsm planning. management 
services, R&D marketing, 

-12 pmls training in progr~ 
phnning 6 management. fields. 

n.te:. Pr~?.lred ---lu.l;L.5., --,"1 ~9LJ.8.uO _____ __ 

ME..t..~IS OF VERIFICATIOK 

(!)..) 

~ Examination of technical re-. 
porto' 
-On-site inspection& 
-Regular proJect monitoring 
.snd evaluations, 
(This applies to all inpu'ts) 

Ass~ticns for providi."'Ig ir.p'.Jts: 
(0-4) , 

" 
~ GOE will be able to ~upply 

incentive payments f2r LOP, 
so that best qualified can" 
didates can be trained. . 

~ • Demonstration Project8' 
-Equipnent 
-Consultanta, 

• Demonstration Projects 
-Equipment - $1,580.000 
-Conoultanto - 29 pm's 

.. 

-Training-

If R&D Projects 
-Equipment 
-Consul tants 
-Training, 

.. 
t STI 

-Equipaent 
-Consul tants 
-Training. 

tive a~eas of') demo. projects. 
-Training .. 74 pm"s in ,mbstIl

1
-

• R&D 'ro~ects ' 
*$1,858,000 for 5 ongoing R~D 
projects and 1 .. 1 new' projectsl 

-28 pm1s technical aosistnnce I t 
for Dame. 

-73 pn's training for aame. ! , I 
• SrI 

.-.. _-........... .. 

~~938.000 I 

-15 pCil' 8 technical ass istance " 
-73 pm's traiqing in U.S. 
-10 courses in Egypt (institui 
tionalizotion of local capa* I 
bility,including teaching laq) 

-2 py's visiting faculty from i 
u.s. i 

" 

BEST.AVAILABLE COpy fl, If.~ t I 
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ir.T. ........ : 1980 :.i ~y 1983 
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::;'RMT!'.·E S:n.IMAR'i I C~!::nv£!.';' \':::E!JE"'!.l: 1:0iCAl'C:.:."; ~!!.t.:IS CP Vl::RIFICA'rIO!! I :::~:.rGR'l·AlIT .t·.3S:.1:!'r:o::::. ' 

--------------------------+---------------"---------------~------------------------------~f----------------------~' fr..;j::.:c t Inr-u::'s: (D-1) IJ.ple::;en~::ioo Ta:-p.,ec CTr~ am! . (0.-3) _ .• :I,.,>:,:u:pticns for: prO'~d!rof. i.-:p'~ 
~tity) (1)-2) CD-4) 

• Ins trumentation Techno~ogy " 
-Equiplllent 
-Cansu 1 tanco 
-Training • 

~ Instrumentation Technology 
-$441.000 
-32 pn"'s technical assistance I 

-63 pm's training at various 
U.S. inGtitutionn. 

• Standardization 
-Ecluipnent 

& Measurement • Standardization & Heaaurement 
-$150,000 

-Consu 1 tIlnta 
-Training. 

-52 pn10 technicQl aSGistance 
"-141 pn.& tl"aiuimg In u.s. in 

atandards. measurewent, qual 
it, control •. 

\ 

. . 
.. 

..' .. 

... 

.. 
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APPENDIX C 

J~prove6 in 1977 ana initiated in 1976, ~~e h?Fliee Science ana 
'lechnolCl9Y i~C'!7:arc!; ?roject. has p .. u sue6 tJ'ie 1011m;ing goal and purpozf' in 
b.':> sep.bratE? p:jase£: 

(..ocl: lo f(:oorient tbe s=ientific ailo t€:-chnical research cO:i:1'IUnity, 
to"arc tno£: typ::s of rt:E,fo~rc."l lo:bich ar(:o of priori ty lli?Ortance 
ar~ a:e: ap?licable to salvin;; nat.ior-al oev02)O?::,ent protle:1iS. 

l'ur~:;5.E: 'lc irrpcove tilE- ir.stltutio!".;l ca;:.ability of t.hE- Ig)?tianSt:.'l 
co.7.lT.uni ty to oE:velo? an::; r:.i::r~ge re!X:aIclJ pro;! C:Jl':S to solve 
priori ty oevelo?iirent problE.l!,£. 

y.Jase: 1 of tIlis sup?ly-si~ S&T project ircludec si>: basic ele.'t~nt£: 

1;. Policy planniTB ana rrar..age.1,ent of researcrl and oevelo;"'1entj 
2. D-~m:mstration project!:., n:ul t:ic5isciplinary in seo:;>;, cire::te6 to high 

priori ty areas of econorr.ic aOO social oevelc::r.renti 
3. RbD proje::ts, 6irectec to~~r6 priority proble~s iace5 Djcn5-users in 

ogricultur~ or ircustry; 
~. Scjentific an::' tec:mical if'.forr..ation syste,,:,zi 
5. I'TIJ::ure."!,;:nt of t.ciemj:!.jc inst.nJ:1r:::1ts an:: egdp':7,:=nt, in::-lucSin;: 

irr?rov~,ent of r.~i~ter~rce ana repair capabilities; an~ 
f.. PlE:r • .nin2 tor ?':.ase 11. 

In orcier to clelp oesig;. maS': II 0: tile project, an evalu.::t.ion of ~a~;; 1 
",c.s conOJ=teo in 1.98(,. lts rccc::r.ren.::::at.io:1s ,..ere roilt intc .?i2S~ II, tI,e: 
object of 'tlJf: present ev~l1Jatio:-.. fnase 11 'Was inten:5ed to r'.lr. for i:,nree 
year £, ... i t:! a I'l' eject Ass: su:n:::c. COT:pletion D:te (?A::::D) , ef 5epte.~r .3(1, 

1963. In 1952 t.he: PJ..::D \o,'as e.Y.leooeC an a66it.io;"..al t. .... o years ... ·itii no cost 
or c3sic oesign cr..ang:s, bltnough there \oics a re-orientat.lon of several 
elc:ri::nts. 

l-:1ase II has the Sa.1-= basic irputs as Phase 1: 

1. !l:ec.'mical acvisory services. 
2. 'l:raini11? pI o~=ar...s in Lgypt a..,d the Urn tee States. 
3. 0::>.10 .. ::xli 't.l e s. 
~. Ba~ic ir.1crr..ation package. 

~ne two phases eiffer in tlleir outputs. Most of Pnase 1 activities 6enlt 
\o;'i th start-up tasks, suc..'l as sub:.-::roject oesigrl, tIcinir,;; ana basic 
eguip.rent. procurenr:::nt. F:-,ase II builes on t.he bcco:r;;:>lisn'!,ents of r'!iase I 
in oreer to pr06~ce the iollo;..-ing OU~?ut~: 

o Nat.ional Policy H:asures fer S&IJ 
Scier:ce: ane 'tec..'l.,olo;:} p:lhc: stucies coc:pletcc 
sr.'! p:>li cy measures i nsti tutec. 
E.st.c.bllsh .. !lent of eft eeli VE rrana9e.llent systeIl':S at ASRJ ano me 

( , BEST AVAILABLE COpy 
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o te."llcnstrati on l-roj~_"Cts 
- '-'esteo and furictioniIl3 in the field 

o R&D Proje~ts 
'-argeteo at cr i tical national develo;tllEmt neeos, coopleteo and 
bei I13 utili z.ed 
Installatlon of pilot plants at )~IC 

o S1'1 Services 
l~ati or..ol 1n! orn.aii on l"fot ... "Orr. e!itabli shed 
Institutior.sllz.atlor: 01 iriorrct.ion se:'vices 
Courses in S1'1 QEvelo?ed, tau;bt in L9i'pt 
Jmplovec sr1 basic collecuon 

- Policy on 1~ati6nal 1nioDl.ation oevelo,?eo 

o lnstrunentation 'J\=;c:nnology 
Core e~uipnent laboratory established at N.rc wi th rr.ainter.arce aOO 
repair facilities establishec tiJsre and at various sites 
throughout the cou.."'ltI)'. 

o· Standarcization QUO l·~asurellent 

- Develornent of coor6ir~teC services in stanf~rcizationt 
nl;:e:SU!<:;.1,:::nt ano q.,jality cont.rol to sl...?port industrial sectors. 

~nere are five D.S. contractors dire=tl;' re~I".s:ible to J.J.D tor assistin; 
the Lg}'?ti&rl :iJ:;:.le.-:,IJ:n'dng agen::ies fo: B".ase 11: 

1. '-ne National ka6e.~ of Scieoces pro\'i6es assist.c...-ce in policy, 
mar.a;J!:.ti.ent, c:r-..nlO:lStIat.lOn anc R&D a~t.lvities. 

2. 'lbe l~tio,.al Institutes 0: Health p::ovi6e trainin; assistan:::e in 
ins t.rlJj"jtenta ti on t echnol cs::r • 

3. The University of 'iUsconsin, I,:.adison, assists in the management am 
procw:e.."'lent of s:::le.nt.ific eguip"'.ent ana :r.,aterials. 

~. ~e Nationsl Bureau of Stan5ar6s has reS?Qnsibili ty for work on 
starrlaros ana; rel..atec C2uality control. 

5. Georgia Institute of ~-echoolo;y assists in the establish:r.;nt 01 a 
natior.al scient.liic ano tec..1..-uCQl infOrMation service •. 

Tnese contractors ap.o the proje:::t ccr.:::>orents are r..an.aged by the Hission t s 
Office of Science Qro 'lec~:>l03Y (EID:JS'I'). 19p1ie6 sr.'! is one of a 
nurr.be:- of both sU?ply am oe..-rano-orientee sr.'l proJects s:;pportee by 
UShlD. A sector assessment sepala~e froti. the present eval~ation is 
sche6u1e6 for the fall/winter of 1963. 

E. P'JRFOSE OF ~lS Fl\o.JE:"l' EV;'.LLlAJ:10N 

Xnis evaluation is inten::5e6 to assist tile Academy 01 Scientific Researc.'1 
an:: 'Iec.imology (ASRr) and its insti tut.es, the Aiterican contract.o.:: s, am 

BEST AVAILABLE COpy 
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eShlD to in.prove Oleir ?,=r1orIr,;"JJce ouring the final two years of t.he 
project in oreer to ensure achievEJT,-ent of the projf::Ct outputs arxS 
purpo5e.. !Ile evaluation is inter.t6ee to be a mana9em~nt tool. 1 twill 
assess perforn.arce, identify impedin.ents to ·improved perfomance, and 
recc.-:nf::no Clction plans to help ensure project .success. 

~I:hi ~ present seO,?e of services does not rranfuite a S?cci!ic methodology 
that the evaluation tealt. should aoopt to ac.hieve t.bes,o:: tasks. ~ne actual 
tielc .... 'orr. .... ·111 t.al;e no nlore than one ""eek in the u.s. ape three in 
l:.gypt. (lhe evaluation tean, will be assisted by the participotirt9 
18yptian ageocies, the h,1!E:rican contractors, ane USAlD in providing 
rnatenals ana other backgrounc inforrratlon). 

C. SPECIFlC EVALUl''ll'ION 'lO?lCS 

tii thin the above general reguirenr~nts, the evaluation team sr..all give 
'~4:itic attention to tne tollowir~ overlap?ing topics: 

1. O.'erall project management. 
~. Role of Alterican Contractors. 
3. ·~S€arc~ Ca?abilities. 
4. folic)' Studies. 
5. Com-looi ti es procure.;n::nt. 
6> n<-'~l N I'" G 
'l'ne e'v'aluation ""ill survey all of these topics during the first half of 
the field \o;or}~ in Jj got ot their contribution to the overall project 
purpose tiH~n the eve:.1uat.ion tear.. ""ill locus in grE:ate!' depth on tho~ 
elerrents co:;sieE:rec nest. ar..ena!:>le to enr.aocelTent ano .irnproveient of 
eventual e:.ci"de\'c:i(mts of the project purpose. "~l:!le bases used in this 
·screeniDG and focusim ... ·illbe iniicateo, alom .. '1 th briefer a~sessrrents 
of the tOpics not i6entifiee for more oetaile6 -exa..,..inatioI"'_ 

A;::plic-6 S&'!" is c. multifaceted project involvil1? 11 separate cOi;?Onents, 
15 partici?adn~ ir.stit.Ut:.es ano 5 U.S. contractors to assist in 
inplerrr:ntin.; this proje=t.. 'lne project is placeC unOer the overall . 
guic.aoce of t..'le .);:)int Consultat.ive Cc:7UIJ. ttee (JCC) cOl"..sistin; 0: 5 
I;}?o:.ian an6 5 U.S. s;nior s::::ientist.s .... ·ho provid:: guiaar:ce every six 
months totheASRI ?resii:r2nt on p::i~cypl.annin; and overall project 
IT.aIlagE:lient. 

~ne evaluation tea."'r. is to revie,,' the overall mar..agement structure and 
organization at tour 6itferent levels: 

A. Executive level: At this level, the ASRI' Presi6ent rr.ake~ all the 
policy aeclsions att.er consultation \-:i th the Jec ms::ber s, th'? overall 
project r.anager of. the h;JplieC S&'1' project, tile chairman of the diiierent 
sul:projects coITi'l"iitt.ees, ano the 6ir£.-'Ctor of tne participaing institutions. 

~ne evaluation ccrnIT.ittee is to assess ho~ 6ecisions are rraoe in this 
proj~=t. By .... ~orr2 ~at criteria are usee to oecide upon project 
perfvrn.an:::e aOO progress? Is the JCC role effective in the decision 
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n,cUTl3 process? hr.at are chan:lels by ..... hich o!:::i.sions are ca.i;;nunicated to 
the o?eratior~l ane technical level? l'ino assumes ti.e coorCinatin; role 
b~t~een tbe: different co~o~~nts ana elerrents of this proj~ct? Ho~ 

effective is this role? Ho,,"' well inforn.ee ere the JCC and the ASRI' 
Presioent on thE: perf om.arce ane progre~ of this project? 

1:.. 9.?ere:tioi.:::l Jeve:l: 'lrle project is centrally rr.:magee ~, tile technical 
office at tiH: ASHJ:, ,",;hieb is lJeaeeo by the overall project rranz,ger aoo 
cssistec. by fvl.ir t.€:-ci,rlical officers \-ino have noni tori ng H:S::.JOt'ISibili ties 
over til'.: researcD suq:,rojE:ct E:le;:ents, an:; finan::ial reS?cmsibility over 
all tile loco1 prvjE:ct costs grantee to ASR! &uch as tne local rr.sterials 

. an::; suppli es an6 ti,e: i rcenti VE: funa. In parallel ,,:i ti, this central 
technical oifice, there is another technical office: at tbe: National 
.Fc.esearch Center (l\fC) ""hich rr.aintain liaison bet\<"een ASRl' aoo the Nrc 
acti vi ties. . ., 
Tne evaluation comrrJttee will assess the structure ana organization of 
the overall rr.,:magE:..limt of thi s project, ho\<. o-::::lsions are maae at this 
level. By ..... hon:: \'illO participates in tilose oecisioru:. :an:5 in the 
perforr:.ance ot aay-to-osy l~ar..a?e"ent of mis project? Kriat are the 
stren;ths. ar~ oeficle:n::ies 0: this cent.raliz.e6 rr.dn.~ge."'l1i:mt approach 
ac.l:>pteo by ASR! for this project? K;.at are t.l')e lires of coorclir..atior. a .... o 
authority oi tne 0~rat.iona1 leve:l :rranage.1ent ,dtll the: executive aoo 
tec."mical J.eve:ls.f 

c. 'I'ec1nical Jevel: Eac'" of the slltproject ele.'1f.mts is rr.an.3?eC by a 
co::::r:l ttee cl"'::l!E'0 ei ther by the prin::ipal investiSctors or a senior 
s::ient:i.st., or tile J.SRJ: President. Co::rui t~s for R&D aoo oe.'liOns:.rat.ion 
projects dre re~n.Eible to~ the Oaj,-to-ci.ay te::nmca1 aOO fir...:::n::ial 
operation of their o .... -n sur:projects. Tne- ecr.r..ittees for policy st.uoies, 
instr:u:rr'::!lt.ction t.e:ci'lr.olog,Y ane srI are sll;''P0rt.eo an:j C:-...aireo b.y A5F.:r' 
!'resioent an:: have a ",-i6: raD3e of operational am sOiIetines e>:ecutive 
fun..-:tions. 

'l:ne: eVc:lllation com:ri ttee is to assess the role of those cc:r.r:ni ttets, their 
reli.ition to the o::>eratio:-.al ane executive l!.3.na?e::p-nt.. Rlat are the 
st..ren;ths ana ceficien=ies in this syste'i:. an::: "'-:-18t iIr?a:::t it has ha:j in -
the iJ';:;?le;r",mtat.lon 01 the sul::~:>l:cjects:? Is. there a b:!t':er apprcaC:l t.o 
restruct.ure Uli': te-C.'1r..l.ca1 man5?e.."ient leve:l ir, su::.' a ';=y that. it. can play 
a more e.tfecti ve role in project ir.;?le.t'1entation? 

Furthermore, the Objective of this project is to develop an ir.O~geneous 
ca?acili ty for researc.~ers to be ai:;,le: to rrcr..age t.'leir o .. 'n Frojects and 
i"'1'prove: meir overall rr.arl3;ement skills throu;:l rr.a.rege.'7:ent trainifl9 
pro;rams in the U. S. anc l;~'Pt.. Alsc, tu..'l6s are available on a s.."lared 
basis tor est.ablis."lin; four Ir • .:msge."'i.::mt supp::>rt offices, progra..'T.rr.ing, 
techriOecOno.1:ics, cont..r act.i ns ana Ii.:.r ketin;. 

The eva1uatior, tearr. is to a!!::sess the in;::.act of these tnnmn; progra"'!'s in 
sUen;thenin; tile rr..=:.r..age."Emt struc:.ure at ASRIji...;R: anc evaluate the role 
of. these tour offices ana their irr.?act on or9aruzation, iI',:"leuentat.ion 
ana rr.ar..age.1'tent of the Rr..D proje;ts. 
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/, P.' :F-[oject rr:oni tori DC 1 eve 1: . Project noni tori ng is c'onoucteo by 
U~lD/';)l.'l oitio= in cco?::ration with l~E./r.cCH/.d?SI' oHice in J...lD/i':. 'Ine 
evaluatlon team is to a~ess the monitorin3 role ana the perforrrarce of 
those t'Wo offices in assisting in the iITpleme!1tation of this project. 

·2. Role of h'i.:ricz::n Contractors: 'lne five Contractors' contributions to 
proj~t peri om.e:YCE: are to be assessed. This:. should include 
consioHation of tJl€ir iTlip1enentation plans, hOi-: tIley structure t..'1e 
oeli very of tileir services (particularly wi tIl regard to the travel aOO 
trainin2 of 'Lgy,?t.i.::rl pi:lrtici:F<:nts) I problems: they have ercountereC, what 
e>:a::::t outputs tile)' t.ave the reef>onsi-bility to deliver, ana the adequacy 
of their u.s. t.ocr:sto;?ing, tfleir 9E:ner.::1 aarr.inisttativE:, fir..an::ial, aoo 
technical perionnan::::e:. 

3. P.es:earch Cacabilit.ies:: . 

F'roject 263-0016 consists of 9 su:project research elements, n.ainly three 
oenlonstIation proj.:cts, 1) Nore anc 'E>;tter FooO, 2) E.iogas: 'lec1rology, 3} 
lie",' Crops 10r J..ric an::l Semi Ario Zones ana i R&!J Projects:, rrainly: 1) 
I=hosphate Ore Utilization, 2) \'~ool 5courin;, 3) Corrosion in petroleum 
refin;ry, 4) D:velop:::H:nt of kc Sea f'isheries, 5) F're::;.aration 01 selectee 
FOarrraceuticcls C!1c.'";'.ic.::.l!;., 6) :E.vol~t.ion ana invesbgst.:i.orJ of l:.::;y;:t.ian 
hentoni tes, 7) Focx; 'l'ecnr:r::llogy Pilot I-lant (this sutproject is still 
pen::in~ on tne constructlon of the pilot plant) .. 

'lr:ese researC!J projects were selected by the JCC in accorc5.arx::e ",'"i ti, 
cri teria est.a.bllsbe6 In Blase I und stctec in P .. ase II Ff on page 37. 

~e :E.valuation \Jill assess: a) Tne extent at ",,'hlch t.~ese suq;.,roje::::tsare 
still relevant to l::.gy?~lCm natio:-...al cevelo?:i.ent priorities in !,\gricult.ure 
and Incustry; b) Tn£: te--....bn:Je::::on::ti".ic feasibility of these su!:;:iroje...;:t.s: as: 
well as their user o.:neilts ano user a??lications; c) 'In/: ir..pact tr.at 
these su~ .. ~roj~ts: h3Vc orl the insti tut.ional ca?a=-ili t:j of ASRI'o an: its 
p3rtici~tir; insti t.utes: dJ 'lne ability of ASRr/mC to carry O-:Jt t.'iJe 
sutprojects OOyooo ?::ase 11 arrl \..-1 thout AID fir..an::ial assista.'":CE.. 

Also, r..ase Il of this project irx::lu6es three s~??ort systen:5 designee to 
stren;then the ineigeoo-:Js capa'bili ty 0: the k::a6err.)' am its sU??::lrtin; 
insti tut.es relau.n: t.c: a} J..:1.stnr.enr..at.lor. l-:..=.int.E: • ..an::e ane :e;..air, b) 
ScieTei fic an6 '1-ec.."mica.l lnionrat.ion Services, c) Star..6ards ane 
Measure..1:ents. 

Tne eValuation tean. is: to revie"'" the progress traoe under these three 
ele.Tents, assess the !easioili t.y of cc.1.?let..in; their a::::th'"i ties in the 
next two years, and the ste?~ taken b.J' ASR!' towaro in$ti tutionalizing aoc 
continuiP3 t.tese act.ivitie!;. r>eyon.::l ?-.:::se 11. 

4. PoliC\' Studies: 

During ?:",ase 11, ASRI has taken the lese in carrying out several policy 
studies that ..... ill ceepen uncerstaroin; of tec:::nnolo9Y policy issues.'.lni5 
acti vi ty was to t>? it:?le.ilentee in close collaboration ",,-i t.h lJ. S. ex;>r.'...I'ts 
~ho ",,~ulo ~ cQ""jssic~e6 to coo~erate on st.u61es of relevar.t policy 
issues. Contra!)' to ""hat ""oS cesj gnec, ASH!' c..10se to i.Ir;?le.'l.~nt thil:: 
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ploject intt:rnc.l1y involving U.s. e:.>;:>ertise on an as needed b3SiE. 

Tn;: evaluation tealt is to as:seES the pr ogreEs I1"3Cf::: by psro ir, oeiinirg 
ele..'lents of the: t.ecrmology policy. !be t.ear.: .. ·;ill Leco:rmeno on ,,:hat 
capacity U.S. e.>?-rt.s can playa role in !:.his process. 

5. no::urenent of Co,i:io:li ti es: p-?pro.>:irr.ately 60t. of the project grant 
iunO£ are ior procur~l~nt oi co~~itie5 (scientific eguip~ent ane local 
n.aterials ano sl.'?pli€:s). 'l:be evaluation is to c:s:.S-:ES: the:- prcces:.s by 
1.."hi ell COm:llooi ty n.z..:.-cs arf:' icentifieo, as:.sesse::5 ,,:i th res;:>ect to project 
obje:-ctive, pro:::i.l::ec, o~li\'erec, installec, u.s::c, arlO li.2:intained. 
eri teria oi appropri at;;-less rnuzt l:r- cevelopec, alo!):; ,,'i th measures of 
usagE:, the effects of us.::ge, and n.::im:er.:.in::e conci tions. 

~ior to departure frow Egypt, the evaluation te~~ will deliver to the 
Office of S&T a Craft report in En;lish tr..at ircluQ.:s, a.1cmg other 
features: 

1. Lxe:-cutivE:. S::m.:-.ary. 

2. lntrooJct.ior. 
-- l"..ll-P:>s;. of Lvaluatiol"1 
-- :~et.h0601o;y (any len; thy discussi Of) oi nt?t.hoos anc tec!lTligl..lE:l:: 

snwl6 <:?.?E::ar as an.."'Iex'E:'s) • 

3. Firiiin~s ana X!;CO::if:::n:'a~ions a6&:essin;: the fiVE: overlap:;::lin; topics 
outlineo in Section C a.x>\';. 'I'O the extent. possible, the r£:Ca::nt!:mciatio:ls 

._ should be. assig:1(;.Q ption ties accorcifB to overall i..,?ort.ance an5 the 
iliin; for action to tr.:: taken on th(;!.u.. M::S?Onzibili ty for ir.?le.1)~ntin; 
the reco::uen5.:itio:ns also shou16 be notec. 

!he evaJ.l..l3tion teall: ... ill neet weekly--or more often, as require6--'~i th 
li?.D:;S1· project office: re9ardi~ project meti1o:50103Y an:5 es;:>ecially the 
results of the iru tial scre-=nin; tr.at ~s designe6 to i6ent.ify topics for 
ri.ere in-depth C);arrir..atiof. 

E. q;Y.-P')Sl'lI01' OF EVALDlJlON TEF.-:, LEVEL OF EF.FD::U, .H!O l}2.LE·ZNr~.:r·lC1.\ 
STFJ..'J.£G:i 

The evaluation tearr. will consist of a minirni.!l!; of fO:J! Irr:=..'nb;rs: 

l. 'l'Earr. lea6er res;::.ansible for overall li.a:-.o:?e.-:ent of the evaluation, 
preparation of diff.eren~ reports:., an: liai so:; ...... i til to!)€: f>:..i 55ion, 
partici?atin; l:;)'?tiar. a~en::ies, ano contra::toI s. ~!his person ...... i11 J::s..: 
broadly kno • .'leogea.!::>le in the general areas coverec by the evaluation, 
evalUZltion itself, ano ::i-=:-..:.-?.::r.ent;irr.;..1e.1:entation 01 J...lIJ-i uno.ec 
6e\'elo~.ent projects. Althm.::;h desirable, it. is not necessarv for this . -person to ~ a s=ientist or an engineer • 

. 2. Scientist/engineer "'ith more detailec expertis~ in the tec:hnical S&'l 
rese2sl.cll are:as ~ing CJ.:velo?ed unaer tJ'lis p:OJe-ct.. 
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APPENDIX D 

R&D Nanagernent 

The successful planning and lnanag~~ent of scientific &~d technological 
activities in any environment require ti1at: 

(I) a critical mass of. info~ational, fiscal, human and material 
resources be available; 

(2) healthy and creative institutions be built up and maintained; 

(3) proper strategies be set and ttmely decisions and plans be wade, 
accepted and implemented; 

(4) necessary R&D activities be effectively conducted, controlled 
and evaluated; and, 

(5) vital linl,ages within, and transitions to and from practice and 
other critical external linkages, be developed and maintained. 

Further, it must be recognized tilat these generic managerr;ent and 
operational fUuctions must be perforwed with a continuity and flexibility that 
reflects R&D I S inherent uncertainty t fragility, complex terr,poral and resource 
characteristics and its critical dependence on an infoonation rich 
enviromLeni::.. Vi tal also are the achievement and sustaining of the highest 
levels of professional commitment. 

The ge~eric requirements and functions must be distinguished from the 
contextual environrr.ent. Thjs refers to the cultural political and econowic 
and developrr£ntal conditions that determine how such functions should and 
could be carried out in the most appropriate, effective and sustaining 
manner. The central point to be made is that there is a culture of technology 
and R&D management, Le., an approach and a practice that is fu.'1darnental to 
successful R&P performan::::e. 'j:hese generic characteristics \'lill be manifested 
differently across nations and institutions that vary in their cultures, 
states of development and fields of endeavor but they apply in every 
env iron.nent. 

It was one of the implici t objectives of this project that the /lSFT and 
the NRC be assisted in .stren;thening their awareness and underSitan6irr~ of the 
need to build up . this R&D management culture. The irrr,f)lementa.tion required 
that they put in place t..'1e functions, processes and practices necessary to 
permit R&D to be managed effectively in Egypt, both within these institutions 
and as a model for others. It \Vas even a Condition Precedent for Phase II 
(see Section 4.5 of the Grant Ji.greement, August 31, 1980) that "evidence of 
the establishment of rnanag~nent support offices at the National Research 
Center ana at the ASRI' ••• 11 be furnishad to AID. ASRT's letter of July 26, 
1981 to AID describes three offices at the Academy (Program Planning and 

.Y;anagement, Contracting and Accounti03, R&D) and reports on the establishment 
of four new offices (S&T Marketing, Extension to Production and Services 
Sector, ~~nagement of Foreign Progra~s, Evaluating of ~plied Fesearch). In 
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aOdition three NRC research and rranagement offices were mentioned as being in 
operation ('I'echnical, Progralilming and ~larketing). The NAS was responsible for 
performing the roles needed to help attain these objectives within ASRr and 
NFC, for its management personnel level in general and with respect to. 
specitic R&D administrative support office tunctions. 

It was the conclusion of the evaluation te&7. that while some progress had 
been mace, relative to the obviously great level of initial need, the 
improvement has been rr.odest and much remains to b€ done. The intensity and 
quality of experience gained by the several score of ASFa" and NOC personnel 
going to the short courses at DIU, HIT and Battelle and the training given at 
an Egyptian seminar have achieved little more than the creation of serne 
awareness of the need and possibilities of better R&D management approaches 
and practice.· Nor was the selection of personnel to attend the C.S. courses 
facilitative of the needed build-up of capacity; e.g., the absence of most of 
the principal investigators from the R&D management training is notable. Even 
so, the heightening of awareness achieved, especially on the part of a few key 
persons, together with the ongoing pressures for better procedures and answers 
that carne from the JCC ana AD: did succeed in generating an encouraging 
rnoverr.ent over the project period to~ard better practice alQ more end-use 
(marketing) concern. lJ.'his has created a base upon which building can 
continue. Based on a standard of reasonable and usual practice, especially 
canpared to ether examples of Third \-jorld technology development institutions, 
~SRl' and NRC have started to achieve "respectability". 'I'his is esp-:cially 
notable given the 10 .. ; state of initial capability. 

It is t.~e team' s stro~ assesSIrent that very significant R&D maJ"'.age."'nent 
weaknesses rerrain to a degree sufficiently serious to threaten the prospects 
of the ASRl' ana Nl\C being able to attain their desired goal of supporting 
national development through ~qience and technology. Efforts for i.mprovement 
in the caning Feriod must be far more vigorous and built on an indigenous and 
contextually relevant· foundation •. The weaknesses are particularly evident 
with respect to several of the most vital of the central R&D management 
functions. S~€cifically, this refers to the following ten aspects which, 
\-(hile not spelled out in formal project design documentation, must be seen as 
irr.plicit in any definition of good R&D rnanagerr,ent practice: 

(1) '!he process of identifying those needs and implementable 
opportunities for R&D that can be expected to result in oeveloprrental 
impact wi thin acceptable time frames and cost constraints. 

(2) The carrying out of techno-economic analyses that consider the 
full range and timir~ of requirements, costs and benefits across all 
stages of R&D; i.e., on to investment practice, implementation, -
rraintenance and improvement. . . 

(3) The maintaining of linkage to intermediate and ultimate users, 
as appropriate. This is a linkage that goes far beyond the concept of 
post-developnent marketing which has been accepted by ASRI' and NFC. 
Rather, it is one that: 
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o generates "up-front" sponsorship from users; 

o involves users in project selection and gives them an 
opportunity to provide design input; 

o builds both user capacity and motivation to adopt, manage 
and maintain develqpments in practice: . 

o can contribute to a self-sustaining user process of 
adaptation and improvement. 

Of all .the areas of R&D rr.anage..'Tlent shortcoming observed by the 
evaluation teaTtl, these three and most especially the last were seen to be 
the most pervasive and potentially the most crucial targets for enhancir~ 
the indigenous capability of Egyptian applied science and technology. 
'.their lack was manifest in the initiation of vircually every project 
examined, but some more than others. 'Ihat there is an issue here has been 
recognized by the Egyptian managers, but the depth of their response is 
less clear. 

(4) The cevelcpment of plans and priorities that consider necesscry 
fiscal, skill, support and time resource availabilities, trade-offs, 
portfolio balances, risk prcfiles and implerrentation requirements. 

(5) '!'he operational programming, monitoring and control of R&D 
projects. 

(6) Ensuring the proper linkage between those R&D institutions and 
depar~~ents and across those aisciplines that should collaborate on 
projects. Belatedly, the management of both disciplinary and 
interdisciplinary teams and networks for perfooning large-scale applied 
R&D projects must be ensured. 

(7) 'Ihe recognition of the need for and the ability to conduct 
precess, product and ultirr~te impact evaluations. 

(8) The establishment of processes and systems for identifying 
sources of and obtaining needed technical and environmental inforrraticn. 

(9) The creation of procedures for identifying, scheduling and 
procuring required technical, material and service resources whether by 
contract or ob~erwisei and for working with and managing such contractors 
and other resource providers. 

(IO) '.the creation of a capacity to contribute to national technology 
policy development processes. This must be achieved by providing policy 
makers with inf.ormed insight on the reality, potential, process 
characteristics and limitations, requir~'Tlents and alternativGs with 
respect to R&D strategies and activities. It must also provice them with 
a proper evaluation of existing technology policy models and e~perience. 
Attention must also be given to winning proper support from both policy 
makers and other influential me.Ir.bers of the society. Finally, there must 
be a harnessing. of the sustained commitment of the R&D communi ty. 
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~e above list of ten· functions and states is not intended to be 
exhaustive. It represents only those aspects of R&D management at ASRr and 
NRC of which the evaluation team became aware and which also seemed in need of 
substantial strengthening. It. is to be reiterated that this is not an 
unrealistic call for some ideal level of practice but a caution regarding a 
10\-1 level in those functions which could endanger the whole project. 

The level of R&D management capacity and of user commitment should be a 
consideration in future ~~D decisions to support specific project and program 
proposals. More pointedly for this project, however, they define a priority 
for the final project period, most especially for NIlS. A much more 
substantial and creative effort tr~n heretofore is needed to help ASRT and NRC 
to locate ana build up the necessary administrative support functions for R&D 
rrenagernent, to assist ASRTand NRC to develop internal policies, criteria, 
guidelines and procedures that can establish the closest possible linkage 
between S&T research and the end-user and to provide the ~anagement 
improvelT'.ent assistance and training that is esse'ltial at all levels of these 
institutions. ~his must be matched by a much greater responsiveness from ~~e 
Egyptian side to build this capacity, to tailor the approaches ana practices 
to the local context and to operate to the best level of appro~riate practice • 

. The plan submitted by Blackledge (2l June, 1982; see References) cculd 
provide at least a useful startir~ point for progr~~ design. It is 
ercouragiD3 that this plan is being seriously considered by key ASRl' aOO NFC 
personnel. Even thou£h it is scrni::v;hat deficient in the attention pa.id to R&D 
external relations, it could be used as a base to build upon. The rrajor 

.:-- challer.ge will Oe to find \lays to irr.plerr.ent serne such prosram taking into 
account the err~eCded resistance and constraints. 

With respect to a strategy for such R&D IT'anagemEmt strengthening it is to 
be emphasized that the focus should be in perso~,el and relationship 
developrrent, the g€neration, L~plernentation and follow-up and er~orc~~ent of 
lrofroved R&D management poeecures at every level, rather than on the creation 
of the administrative support staff offices. ~hese offices have their place 
but their creation should be vie~~d as a complementary step. In fact, .it is 
the team's firm view that the above mentioned Condition Predent was 
inappropriately designed. To push for the creation of the offices in an R&D 
management vacumn was to push for what would have been a pr~arily cosmetic, 

. costly. and bureaucratic response to a fundamental need. 

Instead, the rec~menaed strategy for the next two or three years is to 
begin with parallel progr~~s: (u to generate the need for better management 
practice by ASRT and NRC leaders and the AID project manager, inSisting on 
applications and proposals that provide evidence of adequate analysis, 
linkage, control procedures and other critical characteristics (and refusing 
to consider those that do not); and (2) to provide the training, consulting, 
reference materials, evaluation criteria ana simple procedures needed and 
appropriate to allow R&D managers to respond to such demands. Initial efforts 
should concentrate on very simple procedures of analysis and control. Very 
srrall (1-2 fer sons, full time equivalent) staffs of trainers/consultants in 
PSRr and NRC would be sufficient. These resources could be ~ade up of 
Egyptians ~ho have already had some trair~ng and who have sho~m some interest 
in the R&D ITarag~~ent field, aided by U.S. or other consultants, and by 

r 
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further training through an NAS su!:contractor (s). As the new R&D 'management 
culture begins to take root (e.g. t \~ithin 1-2 years) I consideration of 
establishing the several administrative offices is appropriate. 

The above reference to an NAS su!:contract(s) recognizes that NAS may need 
to obtain such assistance to develop and implement the type of vigorous, close 
hands-on assistance and locally centered R&D management development effort 
implied in this discussion • 
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APPENDIX E' 

Applied Science and ~echnology Project 
. (263-0016) 

Case History 
Phosphate Ores 

I. DescriPtion 

A. This R&D project was designed to: 

1. Evaluate, in the laboratory, the technological beneficiation 
problems of a variety of phosphate ores from the Nile Valley and the 
Eastern and v~estern Deserts of Egypt.. 

2. ~oncuct Pilot Plant studies of the beneficiation of the ores 
based upon the laboratory results. 

3. Perform laboratory and technical studies of the chemical 
processing of beneficiated ores to produce end products suitable for 
fertilizer production. 

B. Uncer the broader Furpose of the Applied Science and Technology 
Research project, this project element aimed to improve the institu~ioral 
capabili ty of a Fortion of the Egyptian 5&'1: cemmun! ty to cevelop ana 
rr~nage research progrfuus directed to priority develofment prcbl~~s. 

C. Physically this R&D project consists of laboratolJf scale chemical 
precessing of pbosr;:nate ore· samples using t..'le batch equipment of the NRC 
in cairo and pilot plant testing of ores at t..~e EI Tebbin facilities of 
the Central Netalurgical P.esearch and I;evelopr.ent Institute (O'lRDI), a 
canpanion institute of the NRC within the Acade:ny of Scientific Research 
and T:chnology. 1his facility has a capacity of one ton per hour on a 
continuous three shittbasis. This output has been reached on a one 
shift basis as of Noverber 1983. 

D. Institutionally the project is under the control of the Director, 
Dr. Abdel Azim, and of the Principal Investigator, Dr. Ta\Cifik Boulos, 
both staff rnerr.bers of the a1ru)IJ1~IC. It is conducted partly under 
contract to the Executive Organization for the Industrial and Mining 
Complexes (IMG), an Egyptian goverp.ment agency, and the Hisr Phosphate 
Company and the EI l~sr Phosphate Company. Operational staff consists of 
50 engineering researchers, 25 technical staff and 15 support workers. 
9 Egyptian SCientists/engineers have participated in training courses at 
the International Fertilizer Development Center (IFCD) and Tennessee 
Valley Authority {~A} and 7 are still employed on the project. 

II. Project life 

A. The conception of this project developed as part of thecontinu­
ing relationship of NBC researchers and t..~e Phosphate Fertilizer Company, 
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a governnent entity. This relationship dates back to the beginning of 
NRC in the mid-1950's and the participation of staff members in studies 
of pho~ate research. During the 50's and 60's, NRC concentrated on 
building research and study capabilities within NRC, and in assisting 
masters and doctoral candidates to complete their theses and disserta­
tions. When the Abu Tartur phosphate deposit in Egypt's western desert 

. (estiwated at one billion tons) was discovered in the late 60's, three 
key me staff me.."!lbers became part of an international consortium "car.mit­
tee" to both evaluate the deposit and to oversee the consulting work of a 
French company on its development. In the early 70' s primary interest 
centered around the Egyptian portion of the "tyorld Phosphate Belt" which 
loops from 1-1orocco through ~.lgeria, Egypt, Saudi Arabia, Jordan and 
Israel. The AID project elerrent evolved from that interest. The first 
significant user-oriented contract was with the Hamrawein Phosphate 
Company about 1974, and this was followed by the other two company 
contacts. There was, in addition, a series of conference discussions 
wi th the uni versi ty canmuni ty. '!he essential project element of the 
A?plied Science and Technology project was defined in 1977. A 
preliwinary design was presented to the JCC in May 1978 ana a final 
oesign approved by the JCC in November 1978. Luring the ensuing six 
months, discussions continued wi th the companies and in April 1979 a 
panel of three U.S. scientists and engineers met with seven Egyptian 
counterparts for discussions and for a visit to the p~oCuction facilities 
of the Fhosyhate Fertilizer Company. This visit err:phasized the . 
industrial aspects of phosphate fertilizer planning, rranufacturing and 
rr.arketing. i>.cditional rr.eetings of the joint panel grol.'P during the 
following :year resulted in a refort to the JCC placir.g a:pecific focus on 
(1) progress, (2) beneficiation eguipT.ent and facilities, (3) pilot 
plant, (4) c.'1'f.mical process~ng, (5) economic assessrr:ent neecs, 
(6) multidisciplinary approach, and (7) a long-term progra:n of ne .... el 
te~~nologi~s. It should be noted that what was designeo was a limited 
research effort and not a ccItplete research oesign, includir.<j physical 
facilities, production cost estirrates, etc., a level of sophistication 
still not evident in 1983. 

The "beneficiation," in this case upgrading the ore to international 
standaras, has t\,lO rrajor corr.ponents, mineral beneficiation or ore prepa­
ration and cherrJcal beneficiation or chemicals preparation (i.e., phos­
phoric aci6). Initial emphasis \-Jas on the first, ore preparation, and on 
a continuous process in preferen.:::e to "batch" preparation. 

B. As a preliminaty toO iIr.plementation, t..'1e research group wrote a 
work plan to irclude evaluation of the deposits and beneficiation, 
chemical processing and techno-economic studies. In their early \oJork, 
the three NBC staff merrbers, who were working with the internatior~l 
consorti~~ and the French consultant company, had suggested a wet proces­
sing met..'1od and that had been adopted by the consortitlln. At t;he request 
of U.S. panel members, early in the implementation period, the oesign was 
modified to include a l16.ry beneficiation" program, acidulation of phos­
phate rratrix and for an agronomy study of two Egyptian crops. Results of 
the wet-vs-dry beneficiation testing and evaluation again proved the 
superiority of the \-let process and that process was upscaleCl to pilot 
plant level by·rnid-l982. 1he industrial end-Users began by supplying 
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NFC/Q,1RDI wi th 10 to 24 ton samples for processing. The one ton per hour 
plant at El Tebbin is the first and largest mineral beneficiation pilot 
plant in the Middle East. An analysis of phosphate ore potential 
indicated that approxL~ately a four-told increase (1.2 million tons per 
year to 4.5 million) could be utilized if production was economically 
feasible. During both the early laboratory and pilot plant stages 
monthly staff conferences were held in the two sections of the study, 
mineral and ch~~ical beneficiation. This practice has continued 
throughout the project work and has contributed greatly to the steady 
progress of the project element. A Phase II Program Plan was prepared 
in::luding a scheduling bar type Chart (see llnnex A) of all project 
activities. A~ of November 1983 the project is substantially on time. 

C. T.he dissemination and rnarketiD3 of the plans, progress and results 
of this activity have been essentially continuous from the beginning \vith 
constant interaction between Q·1RDI and the fertilizer industry both in 
Egypt and abroad. Visits to Egypt were mace by the Chairrnanof the 
International Fertilizer Developuent Corporation, and by lEe's Chief 
Chemist, and key staff members participated in international conferen::es 
and these contacts helped place the Egyptian situation in context. 
Generally speakiD3 the supply of high grade ore is decreasiD3 rapidly and 
this factor encouraged studies of the medium grade ore generally found in 
Egypt. f:.~ore recently a cepressed world market for fertilizer ci1emicals 
has put in doubt the cievel0f.ment of II,edium grade ores world:wide. 

D. 'I'he P..&D project is scheduled to end by December Is84 and will meet 
that schedule. hi th the ciecrease in world rnarket prices for fertilizer 
chemicals, the econc:rIY of developiD3 a substantial industry in phosphate 
ore processing seems doubtful for the present. HmvE:ver these studies 
have deve1cped a06itional possible activities in the, searc.~ for 
alternative lcca1 uses of phospr~tesi e.g., in anirr~l feeds and in super 
pho~hates for cleaning. Work is going forward on establishment of a 
Company phos:t;:horic acid production plant usiD3 the Abu Zabal site ores 
and the tv~ company engineers responsible for that plant have been 
trained Don-the-job'! at the a·lkDI f-i1ot plant in El Tebbin. 

E. A series of periodic reviews have kept this R&D project up-to­
date as it progressed. Changes were made in the oesign, imp1~'nentation 
and, potentially, in the results which will be accomplished. 'rhe drop in 
fertilizer ch~uical prices wor1d~ide has raised serious economic 
questions and the techno-econowic studies necessary to place production 
in perSfective have been programmed. In any case the value of this 
project element to the Applied Science and Technology Research Project 
does not rest solely on the technical research in that improvernent of 
institutional capability is a basic concern. Y'ihi1e the technical 
elements of the project have served a valuable purpose in decision 
making, a major gain has been in the capabilities and performance of the 
research and design tasks by Cl~lfi~RC personnel. This time period has 
seen a char.ge of style in \vhich applied research and directed effort have 
altered the basic atoIlDI approach tm,/ard that of "results". From a basic 
science and acadB~ically isolated work environment to an applied research 
and user-oriented sensitivity, the Q\'.lRDI has change6 focus and added 
these new dimensions to its ongoing relationships wit.' industry ana 
comnerce. Part of tha t change is due to the Phosphate Ores project. 
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