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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 improvement in
Egypt's scientific and technological resources. In carrying out this sincere
desire of all parties, the project has already been a success.

l-1ajor contributions to the evaluation \'lere the knowledge,. insights and
practicaJ ,reflections of Dr. Ibrahim Badran, President of the kademy of
Scientific Research and Tecnnology, Dr. ~~hamed Kamel, Director of the
National P..esearch center, Dr. A.S. El Nockrashy, Prcgram Coordinator for the
Applied S&'1' project and Dr. Sherif Arif, Project Officer of USAID. Each of
them "taught" the team many lessons and added materially. to the value of the
study.

Although the process of development and change, on both Sloes, has not
been an easy one, it has been accompanied qy a large elB~ent of goodwill,
enthusiasm, and an -unusually strong sense of purpose on all sides.. This
goodwill and cooperation carried over into the work of the evaluation t~~~,

and the te~~ wishes to acknowledge with deep appreciation the assistance
provided qy ASRT and NRC program coordinators, the ~~ny Egyptian scientists;
~dministrators, principal investigators and other pUblic and private s~tor

personnel contacted during 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-es
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 r1.:>harnmed Azzarn and Dr. Nayel Barakat, E!:3yptian team members, \';ho
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
thank Dr. Ahmed AzizKamal for the time taken from his busy schedule for the
benefit of the team and the evaluation.
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Executive Surrmary

Background

The Applied Science and Technology Research Project began in 1977 as
Phase I and continued in 1980 as Phase 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 cesign. Total funding is $24.4
million.

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

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

l>.chi eve:ments

ASRr has established itself as a primary resource of the Egyptian S&T
conUT:unity. It is the predominant institution linking together some 1500
Egyptian scientists and engineers and has mace substantial gair.5 in its own
internal capability to uneertake and perform significant work on Egypt's
developrr.ent problems. /l.SRI: 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 J!cademy. It has developed active cooperative working .
arrangements v;ith both public and private sector entities and is in a position
to expand those arrangements. ASRT 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 irr~rov~~nt.

The final two years of the project offer the opportunity to strengthen the
essential management functions necessary to penni 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 NFC 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 decision-making,
(4) maintain good administrative practice and control, (5) cope with the
persistent problem of maintenance and repair, (6) cevelop "linkage" working
relatior.ships 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 recomnends 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 ASRI' using whatever resources are available, local and international. The
concept the team suggests is that ASRI' expand its direct participation in
cooperative applied research in Egypt and become a model for other
institutions and activities. Specific recommendations are: (detailed
recommendations cornprisePart I, pages 6 to 9.)

1. The National Academy of Sciences (NAS), as a u.s. contractor, should
consult with ASRI' and, under ASRI' guidance, adjust its work in terms of a
shift to: (a) strengthening the management functions of ASRI', 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~iveCommittee (JCC) to 1986.
Within the JCC program the evaluation team recoImlends that "national policy"
activities remain as primarily an Egyptian effort.

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

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

4. The budget reallocation proposal should apply criteria compatible
with the project purpose, as e}q?ressed in detailed Recormneneation, Part IV.

5. Special ASRT attention shoulo be given to the design and installation
of the procurerr.~ntj.maintenance/repairrranagement system of the Scientific and
Technical rnstnnnentation 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'.lre support, preferably through a matching of funds with
end-user sponsors.
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AID

ASRl'

Battelle

DIU

Five Year Plan

Georgia Tech
..

OOE

Jce

MIT

NAS

Abbreviations

- Agency for International Development (worldwide)

- Academy of Scientific Research and Technology

- Battelle Memorial Institute

- Denver Research Institute

- Government of Egypt Nationa~ Five Year Plan (1983-1987)

- Georgia Institute of Technology

- Government of Egypt

- Joint Consultative Committee

- ~~ssachusetts Institute of Technology

- National Acaoerny of Sciences

NBS - National Bureau of Stanaards

NIH - N')tional Institutes of Health

NR: • National Research Center

FLD - Resear.;h and Developnent .

S&T - Science and 'Iechnology

S&T Five Year Plan - Five Year Plan for the Specific Councils (1983-1987)

STI - Scientific and Technical Instrumentation Genter

USAID - AID ~1ission to Egypt (local)
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PARI' I

Summary of Conclusions and Recommendations

Background

The Applied S&T Research project (263-0016) was approved in 1977; a
second, three-year phase (Phase II) followed in 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 i~rovements. These make up
the six components of the project: First, policy studies and international
seminars aimed at defining the elements of a science and technolcgy policy for
Egypt. Second, science and technology program management aimed at
stren:jthening the rraf'l.agement and control capability of the Academy of
Scientific Research and Technology and its principal mUltidisciplinary
research institute, the National Research Center. Third, several R&D and
Demonstration projects (activities). These activities were ai'TIed 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 ~ana9ing applied research linked to end-users. Fourth, establishrrent of a
natior.al S&T inforrration system. Fifth, establishment of a training
capability in maintenance and repair of scientific equipment. And sixth,
develo~ffient of coordinated services in standardization, measurement and
quality control to support industry. Cutting across most of these corrponents
was a substantial program of equipment procurement, originally estimated at
one-third of the $16.1 million for Fhase II.

Wi~, the exception of the information system, the rnanagement of which
required the formation of a new inter-institutional coordinating grou~ with
management 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. ASRI' 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



coordination re~onsibility for all six project components, with the result
that me project has placed a substantial management responsibility on the
PSRr and on AID wi t9 whom the contractual arran:Jements are signed.
Coo:c1:~r.(.:ition and overall management on the Egyptian side resides in ASRI'.

'Ihe puz:pose of this mid-course "process" evaluation of Phase II is to
assist ASFT and its institutes, the U. S. contractors, and AID to improve their
perfor.:nance during the final two years of Phase II so that the project outputs
ana purpose \'lill be achieved as planned. 'I'he evaluation team followed a scope
of work pre?ared by Jl.m and agreed to by ASRr (see Appendix C) •

The general methodolO3Y used by the evaluation team was to conduct open
discussi.ons with varied groups and people, especially focusing on the
evaluation topics in the Evaluation-Scope of Work (Appendix C, paragraph C) ,
over a perioo. of two weeks, then to concentrate on specific topics. In doing
this the team selected as the most profitable topics of: overall project
management, role of Jlmerican contractors and policy studies. The topics of

. research capabilities and commodities appeared to the team as sufficiently
~~ll advanced t~at they need not be addressed in tr!is interim process
evaluation. In carrying out the evaluation, the team identified those areas
in which progress aPr~ared to be slow c~~pared to project expectatio~s;

intervie~~d E9~ptians and Americans regarding'their perception of the project,
problems they are enco:.mtering in their research management experien::e and
their explanations for euccessful or lagging performance; and attempted to
reconcile differing vi€~Foints through larger e~lanatorymodels. t~st of the
eX?lanations fccused on management issues, on different expectations as to
roles ana responsibilities, and on the question of whether or not the project
was succeedir~ i~ ad1ievi'B one of its key outputs, irr.plementation of
effective manage:nent systems at Jl.5R? and the NIC. Different perceptions were
evident of \oihat constitutes an effective R&D It".anage.'nent systerr. that can best.
ensure that a research product or technology will have a develoFrr.ent impact,
and on ~;hat had to be done to lean. and apply the lessons from experien::e
gained under the Afplied S&T Resea=ch project. , The team's recommendations
address the problems and solutions from a composite viehpoint 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 ASB1' and NRC to plan and monitor a
program of applied research directed to industry, agriculture, health and
nutri tion 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 problems; can support industrial production needs; can adapt new
technologies i~ an established period of time; and c~~ undertake research
involving several disciplines. The team fcur.d strong evidence of ASRr and NBC
awareness of a need to upgrade R&D management practice necessary to build more
rapidly on these accomplisl"'..ments. Baually important, the ASRI' and NRC have
reached a point where they expect to be able to compete convincingly for
sponsors and 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 NR:.
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The specific research, -training and infrastructure accomplishments
supportec by the project to date, 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 ASRI' to provide guidan:e, design resources ana
performance standards to the institutes~ to recruit and train additional staff
to these functions from within the institutes; and to broaden the exposure of
principal investigators and researchers to basic R&D management concepts.
This will require same 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 experien:e of working \d th
end-users in the specific R&D and Demonstration projects, although very mixed,
is being followed up by organizational provision for a "marketing" program.
While a user-focused orientation is not yet fully established, bot..'1 approaches
coulc1 generate increasing external irx:entives for applied research, paid by
end-users. The government' s budgetary commitrrent to support a substantial
proFOrtion of the "Five Year Plan for the Sfecific Councils, 1983-1987" also
represents a ne\-I stage in ASRr ' 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
accOITplispr.~nts is not without. its share of technical problems and
difficulties in management and coordination, there is no question but that t..'e
perception of the PSRr and NRC by. user groups is changing, ano 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 undei Phase II has accelerated gradually
bet\-;,een 1980 and 1983, three-fourths of the funds for Phase II remained
unspent as of September IS 83. The team is satisfied that the maintenance and
repair (National Institutes of Health-NIH) and the standardization (National
Bureau of Stancards-NES) components will be completed as planned. Both NIH
and NBS are aependent on the University of ~isconsin to corr~lete their tasks,
the former in establishing a management system for lnaintenance/repairl
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 sche<iuled to be made for a food technology pilot plant, subject
to decisions which may be made in the recornrrended budget reallocation.

The most serious delays have been those in procurement of equipment and
supplies, in those activities of the National Academy of Sciences (NAS) that

-3-

I
I



provide for U.S. short-ter.m technical advisory support, fact-finding trips,
and R&D management improverrent,· 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) ,."hich by its nature
involves uncertainty and requires flexibility; the tender.cy of Egyptian
counterparts (and, to a certain extent, AID) to regard elerrents 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 u.S. consultants and technical
services than planned. In the case of Georgia Tech, even if the canprehensive
iroplementation plan were to be largely completed within the next two years,
tl1e team believes tnat additional time will be necessary for any reasonable
test of the information system.

'l'he evaluation team has concluded that the purpose of the project rerrains
valid for the next two years and that the achievements to date are
sufficiently strong to warrant a forward thrust in implementation strategy,
both to prorr,ote the purpose of the project and remedy some current delays in
implementation. 111is shift refocuses attention on the developrr~nt of
m3.nagernent in ASRT and NRC ana on a concerted in-country training progr~-rl.

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 management awareness, capacities, and administrative functions
as described in the evaluation report, es~:;ecially in ASRr, 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. Among these management functions, many of which the ASRI'
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 developlTlent of appropriate rnanag~ent

functions.

2. Follow up the experience gained in the R&D and Demonstration projects
by insisting on the consideration of end-use and "real world" economic and
social factors and, perhaps more fundamentally, developing collaooration
strategies with users for all applied research projects funded through tne
ASRr and NRC early in project selection and design. The criterion of end-use
should also be applied, as appropriate, to the location of some developnent.
and testifB equipment (e. g., by locating pilot plants in industrial rather
than laboratory contexts. This was aone 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 teDmination of research prcjects. In a world of
scarce resources and pressing aevelopment needs, it is necessary to rranage
resources judiciously. Clear criteria can ease the '=conoli:ica.lly or
politically difficult decisions to redirect or te~i~a:e :esearch that proves
to be unproductive in an anticipated period of time. Or'or exarrple, the case
of the research project of Food Crops for Arid Lands.)

4. Strengthen gooe administrative practice anG controls as research
progresses. Some of the R&D and Demonstration projects can Sl~rve as excellent
case studies to be incorporated in ongoing training programs at NrC.

5. Continue to seek ~aginative ways of coping w~th the persistent
problem of maintenance and repair, and provide substantial incentive payrrents
to this area. The maintenance and repair of equipnent are intimately related
to the Acacemy's ability to attract research sponsors, especially in the mid­
and long-term. Efforts under Phase II of the Jl.ID project to apply training
mociels that can help retain both trainers' and trainees will have to be
carefully monitored, particularly their effectiveness in retai nin= a. corps of
electronic engineers.

6. Support joint working relationships and internal ccrr.munication within
the research community. 'lne many activities assisted by this project led to
addeo requirerrents for coordination and communication. The te~~ consi~ers

that Egyptian managerr.ent styles disco:lrage information sharing ana en:om:age
individual retention of control over a~tivities involving personal
responsibility. There are, nevertheless, some straightforward and unexploited
opportunities for the exchange of experience, such as n:eetings bet\veen
principal investigators to discuss such common problems as procurement or
research marketing.

7. Einphasize training in Egypt and training-at-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 th.e
project that it i p now possible and nE:~ssary to move in the direction of a
more concerted training program. 'Ihis prograITi can build on the on30ing'
training program in Nf.C and can design training prograrr:s at ASRT tailored to
particular levels of program responsibilities and functions. Building local
capacity for R&D management improvement and training should become a priority
for the next two years. In facing up to the problem of loss of trained
per£onnel, training programs can focus on training-of-trainers, on selecting
canaidates for training from staff m~~bers 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 soree "evaluative" and
monitoring activities are being carried out within the ASRT c:a:d HF.C. The ASRl'
can approach this function in a combination of ways: at the institute level,
at the level of the research project, and ASRT and NOC can require the wider
use of self-monitoring systems already tested in some 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 ASET 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 ASRr and NR:: 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 streIl3thened, 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 recornnendations are designed to enable the ASRL', 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 EgYft. Taken together, these
recommendations call for a much stronger emphasis on R&D management 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. 'I'he team believes that
such a shift is feasible, given tne improved applied research capabilities and
infrastructure, and the likeliho~d that the related services of procurement/
maintenance/repair and stan6ar6ization will be established within their
contracted periods.

1. The NAS should iIr.mediately review its program in terms of "lhat is
recanrnenoed as a major shift in project strategy toward strengthening
selected managernent functions in ASRI' and a stronger in-country training
program in R&D rranagernent 1n NRC. The latter should ir.corporate a
"training-of-trainers" approach and the experience gained under this project.

(a) Strengthened R&D rrenagerr.ent capacity and administrative
functions: ~he NAS should approach ASRT to ascertain its interest in a
comprehensive program of management-building assistance, and, if ASRl' is
interested, the NAS should select one or more institutions qualifiea to
provide the R&D management assistance required to strengthen rranagernent
capaci ty in ASRl' and assist in the establishment of selected
administrative functions. The NAS and ASRl' should discuss with AID any_
additional funding requirements and any extension of the NAS contract to
1986 which may be required by such a refocused effort. For the purposes
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 overall S&T development in
Egypt. If the ASRX does not e}.-press an interest in this refocused effort
by l-'.arch 1984, the HAS contract should be extended only to September 1985,
and should focus on the development of in-country training, and sup~ort

for the activities of the Joint Consultative Ccrnrnittee. If l'.5Rl' 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 comrnitment should be an ASRl' decision. [Responsibility
ASRl'~AS.]
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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 iI!iportant, improvement in in-country .
training. [Responsibility 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. [Responsibi1ity
ASRl',lNAS. J

(d) With regard to the policy conponents, 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 cawponent.
[Responsibility ASRI'.] .

2. The R&D and Demonstration activity component under this project
should be concluded not later than September 1985, \Vhether or not all the
individual research activities have been brought to completion. This will
require a terminal date early in 1964 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 for builQir~ a basis fer internal and external confidence. The

c ASRT and NRC should now move to synthesize and disseminate the lessons
learned, and to capitalize en their strer~thene6 position. The attention
given by ASRI' staff to implementing these research activities should turn
toward strengthening selected management functions, to identifying and
building its constituency of users and markets, and to attaining a greater
level of indigenous and self-sustaining support less dependent on general
donor grant!::. [Respensibili ty ASRI'. J

3. '!he ASRI' should imnediate1y 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 ASRI'
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 comnitment to this strategy by reallocation of both AID and
Egyptian funds. Until this review is completed, and the resulting 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 /lSRI'.
[Re sponsibility ASRI'/AID.]
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4. In developing its recommendations on bueget reallocations between
specific R&D and Demonstration projects, the ASRI' should, in consultation with
NRC, consider the foll~ving criteria, in rank order of priority (these
cri teria are inferred from the purpose of the Applied S&T Research project) :

(a) those projects at or close to cOIr;lletion in terms of their
originally planned purpose and outputs;

(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 dem.onstrated;

(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. [Responsibility ASRI'.]

5. In reviewing the relationship 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 procurernent~aintenance/repairmanagement 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 design of the integrated procurement
management system, using University of Wisconsin and NIH resources, and'
implement this system. [Responsibility ASRl'.]

6. The Georgia 'Iech contract should be extended to 1986. This component
of the project continues to pose major institutional problems rooted in the
comprehensive design of the information system envisioned, in whi~~ major
investments have alread~' 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
orientatioa' side, ASRr should review the original selection of inforrration
n06es (for example, consider the desirability 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 board. AID should carefully evaluate this cOJTPOnent at· the end of
1984 and 1985. {Responsibility AID.]

7. If, during the next two to three years, the ASRI' (and NRC)
demonstrate sufficient continued progress in an ability to guide and rranage 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

-8-



wax project. In such research the u.s. would at least match the funds or
resources provided by an inaustrial 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, page 14.)
[Responsibility AID.]

~.
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PARI' II

Project ~Enag~~ent

Influence of Project Design on Hanagernent

'!he 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
frame\'10rk for the later discussion of project management and the role of the
five principal u.s. contractors. __Few of thesede~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 developing the
S&T "community" in general, rather than the particular organizations in which
management systems and capacity are to be improved. Some of the project
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 priorities and encouraged periodIc
shifts in focus. Moreover, it has h~npered the coordination of the several
cQ~onents oftbe project, even though these components represent an
appropriate mi.x of elements neces~ary for overall improvement in applied
researc..'. In AID jargon, what began as a "project" apppears to have taken on
many characteristics of a "program".

2. Narrm\' ScoPe for r'ianagement Choice: 'Ihe Phase II project design
evolved from the eX?Ioraticns made in Pnase I. '!he R&D portions foliowed the
Egyptiap practice of fixing specific bUdget amounts in detail and this was
perceived by· the R&D managers as limiting the -flexibility of management
decisiop~. The input services portions were fUlly cor.~tted to individual
contracts and that ",as 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 circurnstar~es. As a result the project design,
a joint Egyptian/U.S. effort, did not provide the scientists and rranagers the
fullest possible opportunity to exercise R&D management funtions and to rrake
choices involving the exercise of these functions and to use the project as a
"laboratory" for testing and developing manager.<ent skills. 'I'he tight
structuring of the relationships between the bUdgets for project components
and the budgets of the five contractors led the Egyptian managers to limit the
possibilities for mia-course corrections requiring judgment, internal
canprQ1!.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 oecisions on ~atters whic, should properly have been resolved
within the counterpart organizations. This ran counter to the stated purpose
of the project.
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3. Emphasis on the lISuoply" Side of S&T: The Phase II project paper
places emphasis on lithe '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. OUring Phase II, it
conflicted wi th the aim of orienting appiied research toward the "end-user"
(the "6.ernand" side) which requires: (1) a careful consideration, at the .
beginning of research, of the relationships between the possible technology
ana 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) eIl3aging 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 Iittl~ or no end-user orientation.

'!here 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 beginning and
during the research precess 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'ihile there was
an initial effort to develop a rr~rketing 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-economic" analysis) to support a change in designing research by
el'YIphasizing "end-use" C.t the beginning. AsiIrilar problem has affected the
S&T information system. At the time of the evaluation, the information user
"nociesn (the "demand side") had not yet been activClt;ed.

The above design elements have been and will probably continue to be a
deterrent to improved ~erforrrance, and are impedirrents to the achievement of
the output and purpese of the project. The team has recorrrr.ended some 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 ana its implications for
the achievement of project outputs and puq;ose, the evaluation team extended
tl1e framework of its investigation and analysis (to the extent ~,at time
permitted) to the larger organizational context in which the project is being
carried out. '!his approach also enabled the team to obtain a general
impression of how the project related to overall rranagement resources in the
Academy and NRC.

The project has six rr.ajor components, and involves fifteen participating
Egyptian institutions (of which four have major roles) and five principal U.S.
contractors. The Joint Consultative COITil'l'ittee of five U.S. and five Egyptian
scientists proviae guidance and recerrmenoations to the President of the
Academy during meetings held every six months, 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 sioce Phase II started, and even
during the years of Phase I. This has provided a sense of continuity and
stability in mana'3ement. On the other hand, it is also clear that the kademy
has not succeeded in recruiting new experienced staff needed to carry out
adequately several i'nponant management 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 remedies to
this problem can be designed, the most that can be expectec 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.

Manage.'Iient at the Executive Level

Responsibility for overall policy and managB~nt, for all project
components, rests with the Presioent 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~ating institutes, and the principal investigators or
chairmen of steering cormdttees of the respective R&D ana 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 Acacemy, it does not fulli' represent the manner in
\'lhich decisions 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 responsibilities and the information pertaining to the exercise
of those responsibilities. These features are by no means unique to the
Academy, but are widely characterstic of Egyptian organizational and
managB~ent styles. These characteristics heighten the risk that, without
continuous attention, problems and trends can develop, their correction
ultimately requiring a kind of crisis rnanag~ent.

Another observable aspeci;: of executive manaSeIT,ent 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 cecisions 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 SOIL'.e direct
management 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 sta~ds in marked contrast to the forceful and articulate
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espousal by the l!caderny of the general policy that sponsored research must be
applied to national oevelopment-needs and must eventually be rrarketed 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 extending back into Phase I. Essentially, the JCC
twice a year perfonns management functions which should be performed w~thin

the Academy's internal management system in a more continuous manner.

'!he JCC does not focus exclusively, or even primarily, on the expected
functior: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 \-;ithin the larger S&T community. Almost by defaUlt, and
possibly because the JCC is not· an inaependent body advisory to the President
of the Academy but rather a body chaired by him, the JCC has cane to assume a
s\lJ'jstantial role in project management, extenciing to such matters as budget
reallocations, procure..11ent of specific equipment, etc. The terms of the
relation~r.ip between the JCC and the ,Academy were unclear to the evaluation
team. The JCC had no fiml basis for1resisting the deepening of its .
involvement in rranasement concerns, while at the same time it had no solid
grounds for insi sting that its recorrmendations be adopted ana carried out.

Both the Presicent and the JCC af-pear to be "-ell-informed on the progress
of the project, the latter within the limitations set by twice-a-year
meetings. D'JrinS the rr.eetings, Egyptian particiz;ants and u.s. contractors
report on their activities, and iiTlportant problems are addressee or assigned,
as appropriate, to task forces for the preparation of recommendations. ~!ese

meetings provide veQ useful mutual opportunities to recapitulate progress and
to reconfirm the pu~ose of the project.

The conditions described above have had some effect on implementation
progress by encouraglng a posj~onement of problem resolution and action unti~

the JCC meets semi-annually. They may also have relieved the perceived
necessity to institutionalize some management functions in the kaderny, which
in turn delays the ability of the Nl!S contractor to implement that portion of
the contract 6esigned to car ry out an R&D manage..nent iInprovement program. The
above conditions are less of a handicap to implementation, however, than they

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

The evaluation tearc'. 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 ao..uinistrative functions are imperative,
especially if an R&D institution is trying to obtain solutions to develoPIT~nt

problems within tight fiscal, skill.and time constraints. The most important
requirement is the one that requires appli~d researchers to identify and have
an in-depth understanding of the problem, 2nd to design and carry out the
research in close collaboration with the industry, development agency, or
group which \-Jil1 actually have to invest in and "market" the resulting product
or techno1cgy (through widespread application, production or extension).
laving an improved capability to solve research problems, wi th scme general
ieea 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 ti1is approach to management 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 with and in ineustry. Such efforts strengthen capacity and
industry motivation to adopt and sustain the production of locally
developea 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 compl~~entary technology feeair~ and service
function at the laboratory level that will sustain a healthy developing
industry. .

The project so far has focused on laboratory based developr:ent as a
strategy to push towards achieving industry support and, thereby, reduce t.~e

need for t~-hnology transf.er. This was probably appropriate as a ground level
start-up strategy, but the trend should now be toward a Ir,ore co.,.,plete and
balaoced ~pproach, with ;'SRI/Nrc playing the "corporate" latoratory role
viz-a-viz the o~erating corrapanies, acting as a window and a link to technology
as well as a primary technology source.

If the l.caoemy is 'trilling to commi t itself to a program of improving
selected R&D rr.anagement capacity curing the remaining two years of the
project, building on the notable accornpli~~ents already· achieved, the
evaluation team believes that the Applied Science and Technology Research
project will contribute substantially to enabling Egypt's S&T cQ:munity to
develop and manage research to solve priority develo~~nt problems.

Operational Level· Ivlanagement

A program coordinator manages the project directly from the Academy,
assisted by four technical officers who 'have monitored responsibilities over
assigned subproject activities (see AFpendix E) •. The coordinator has
res,ponsibility over lo~al 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 NBC, the activities are not governed
by the NRC's own Il'.anagernent ana control system. Liaison between the kademy
and the NBC is maintained through a technical office in the latter institution.

To assist the implementation of subproject activities and, more important,
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 functions of programning, .
techno-economic analysis, contracting and marketing studies. In a parallel
effort, the Academy was to have received support from short-term specialists
in policy, planning, evaluation, techno-econc:mic analysis, and technology
assessment. Some of the units were made conditions precedent to Phase II.
'!he team found that, in the ·l~OC, two of the envisioned furx::tions are being
carried out on a part-time basis. In any event, the removal of the
AID-supported :R&D and Demonstiation activities from the management
jurisdicti.on of the NI\C sharply reduced the program motivation and incentive
funds for establishing the management units.

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

The evaluation team believes that the functions of planning,
techno-economic analysis, and evaluation will assume greater importance in the
=uture if the ~~ademy is to make an impact on Egypt's development needs
through the Five Year Plan. Techno-economic analysis at the predesign 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 inforrration system ana. the policy studies.
Reporting on progress peaks twice a year in anticipation of the JCC meetings.
Although more continuous moni.~orirJ9 is carried out (e.g., t.l')roughattencarx::e
at regular meetings of steering comnittees), it is limited by the fact that
the monitors, like the coordir~to4, have other more basic responsibilities.
~.gain, management is centrali zed. No meetings have been convened of all
principal investigators of the R&D and ~~onstration accivities outside the
JOC to discuss co~mon problems or resolve issues.

The program coordinator (as the title implies) is indeed more a
coordinator of established, ongoing activities than a manager responsible for
directing resources etficiently toward the achievement of project objectives.
These activities are linked to u.S. contracts and FASAs governed by AID
regulations over \vhich the Acaaemy perceives (correctly) it has no direct .
bUdgetary control. Once the R&D and Demonstration activi ties are reviewed and
approved in the JCC, they are monitored 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 princiFal
areas left for the exercise of managerial judgment have been the selection of
candidates for training and the important function of allocating incentive
funas. 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 ~.rid Lands were in
part the result of the lack of clear internal policies and criteria governing
performances and progress against reasonable time-tables. This same lack is
posing sirr~lar difficulties as the Aca6emy tries to reach a decision on
reallocation of budgeted funds between contending research activities in
various stages of imple.\lsntation and equipment procurement.

Technical Level Manaoement

Seven specific R&D and Demonstration activities supported by the project
were at various stages of implementation and canpletion at the time of the
evaluation: ~lore and Better Food, Biogas, Corrosion, Wool Wax, Bentonites,
fhosphates, and Pharrr;aceuticals. One new research activi ty, an evaluation of
Egypt's experience in land reclamation projects to be conducted by the
h::aa~1'IY, was being considered in place of the original New crops for Arid
Lands. .

These research and demonstration activities were to play an important role
in the project as vehicles, or "laboratories", for developing and
demonstrating technical capacities and management skills in applied 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 rnanage~ent requirements. The research activities funded under
the project were selected because they presented opportunities to develop and
d~T.onstrate 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 periods of tL~e.

The evaluation te~n found that most principal investigators and research
staffs understood 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 do we go
from here?". In several instances, the problem of late equipment procurement
was uppermost, especially when the next stage of the research depended on
expected equipment or sL."I=-plies, but generally because the new equipment was

j seen as contributing to an overall upgrading in their research capability.
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In terms of S~~ straightforward R&D management criteria, the R&D and
Demonstration 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 vlell as in the lab; in the case of the r-10re and Better Food project,
there was close interaction wi th the farmer, but less wi th the Ministry having .
extension responsibilities; the Biogas project, while successful, was unlikely
to be taken up soon by village households for social and economic reasons;
Phosphate P~search 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 within soms specified time frame, the experience was again mixed, as
was that for internal project monitoring. Some err.ployed fairly rigorous
rranager.lent ted.1niques; others had only a very general implementation plan.
Whether the project was managed by a steering committee (in tt.;e case of
multidisciplinary research) or by a single principal investigator did not
appear to account in an appreciable vmy for this variation. (See Appendix F
for an illustrative history of one.indu5trial project.)

Those intervie~~d reported that they had learned a great deal from this
experience (for many, si.rnply working outside the laboratory in farmer I s fields
or industrial locations had clearly been a novel and exciting experience) , and
the "end-user" 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~blished (outside the JCC for~~) between all research sta£f
under the ~.fpled S&T Research project, and between them and researchers
engaged in related work in other Egyptian institutions. There was relatively.
little contact between these projects, little between the research and
demonstration projects and r;:uch less between them and other project cCI!1ponents.

The evaluation team understood that when most of the research activities
had been selected and approved in the JCC during :Blase I·, the issiJe of
ultimate end-use was not as prominent as it came to be during Fhase II. In
Phase I, ~~e 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 "successful".if it proveci
that Egyptian could carry out such research. The "marketing" could be left to
the end, ana 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
wi t.l1out the support planl"led in :Blase II in research programning,
techno-economics and marketing. It is even more unfortunat~ that, outside the
JCC, no system is operating to gather and synthesize the "lessons learneci"
from this initial e>:perience in order to influence policy, to introduce the
experience into training programs, and to disseminate the lessons to the
larger S&T communi~i.
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'!here was considerabie variation as well in the responsiveness of
technical management to the problem of preparing specifications for equiI;Xnent
when it became apparent, as early as Phase I, that incomplete specifications
were contributing to procurement delays. This initial problem was aggravated
by the lack of priorities for equipment cielivery and by &.anges in priori ties
but rerrains as one area in which creative aaaptation might have improved the
situation.

AID Management

'rhe team learned of no AID management problems serious enough· to handicap
the implementation of the project. The project, however, has placed a heavy
managerr.ent burden on the l-1ission. In the absence of a contracted overall
coordinator on the U.S. side to work with the counterpart institution in
managing .~r.d 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, especially given the
canplexity of the project, and the project design features which tended' (as
with the JCC) to push an unwanted decision-making role into AID. The project
manager too ~as caught in the same rigidities in the project design and felt
the day-to-day operational effects of the attempt in the project aesign 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 ~hen its
development strategy should support an effort to institutionalize an R&D
management system ano related capacity in ASRI' ano NRC, as distinct from a
progra~m of improvements. Once a decision is made, the ~tission will have to
convey its position to the Academy.

The team noted t",'Q fairly significant instances of missed communication
bety,~en 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 moving funds and resources within and between
contracts as these relate to oossible reallocation between the R&D and- -
Demonstration activity budgets. The Egyptian view of such possibilities 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 estimates), the problem of cornpeti tion for resources took the
form of a search for additional funds. As the Applied S&T Research project
nears its teImination date, the issue has more clearly becane 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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PARr III

Role of American Contractors

The components of the project are irnplenented or assisted by five
prir~ipal 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..rentation procurement/repair;maintenarx::e system at STI. In the secona,
the University of Wisconsin has the responsibility for equipment purchases
relating to the activities of several of the other contractors. 'Three 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.

National Aca6en;y of ScienCes (NAS)

NAS responsibilities under the project cover a wide range of activities
roug.'1ly grouped as: those relating to the JCC, the fun::tions of the ksident
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 exenplary fashion.

Since the NAS contract is due to be terrr,inated or extended in r1ay 1984,
the evaluation team has looked in detail at the current situation at the ASRT
and NRC relative toNAS participation. As the project moved from Phase Ito
Phase II, a distinct change of method appears to have been in order. Phase I
appears as a "design" phase and Phase II an "operational" p,ase. In this
operational phase ASRl' has set the lirni ts for the interaction wi th HAS based
on ASR1' 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 ASRl' limits but that this restricted the
benefits \'Jhich should have been obtained.

A primary concern of the evaluation te~~ has been a search for those areas
where the capClci ty for R&D management has been strengthened or, conversely,
not strengthened. In looking at ASRT the team saw a lack of understanding and
capability in functional support areas and jUdged a major need to be the
strengthenirrg of the basic functions of R&D management. (See Appendix D.)
'Ihe first step which has 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. NAS attempted to
assist nascent 6evelopmentof these functions at ASRr and NFC early in the
contract and the joint effort ITIet such problems as personnel structure,
salaries· and professional "image". To have been withi"n the "operational" mode
of Phase II the evaluation team considers that NAS should have alerted top
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ASRr management, the JCC and USAID fo the importance of this effort and to its
problems at that time and continued to press for further action.

The team consiciers it imperative that, during the time remaining, the
project make available to ASRl', and ASRr utilize, the resources necessary to
understand and cievelop these functions, in keeping with an expressed interest

.by the President of ASRl'. This will require the services of an organization
which has considerable experien::e in the actual rranagement of R&D efforts and
a sensitivity to the dynamic process of installing management change in this
field. The team J:elieves that NAS should ItIake an initial approach to MR1',
but that for implementation NAS should sul:contract the actual effort, working
closely with PERl' on design, scope of work and controls. While this is wi thin
their present contractual scope of work it does amount to a major change in
approach. It may require additional financing although present unexpeooed or
unccmni.tted fLU"'lds are available \'lithin 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 PSRT's implernentation of the S&T five-year plan with a
gradual shift to the development of routine research and development
procedures and capabilities. (3) ASRT ana NRC should be encouraged to develop
a training-of-trainerseffort and a continuous staff training program
supported by bibliograFhic and training materials, primarily oriented to use
of Egyptian staff and minimizing 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 ~~phasis. (5) While every resource
should be made available the thrust should be as an ASRI' effort under ASRi'
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 "ccrnnunity." Progress in this direction is seen
as indicative of administrative and technical capability and would be one
clear indicator of AS~"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.ent 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 ~ that time, given change in specifications, extended delivery on
custom made equipment, delays in shipment, problems in Egyptian customs, etc.

The team's examination of the causes of the delay indicated, once again,
problerrls 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 priori ties as the research proceeded. When estimates prove to be invalid
or priorities c.'1an;e or equipment requests are in=ornplete,there is an
additional delay. A far more serious problem arises when the delay in
delivery and installation of. equipment (anj7\'ti1ere 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 SlO\'1 in
responding to some persistent problems in attempting to find partial solutions
to others and in alerti'Il9 AID to both the problems ana possible remedies \'lhich
would have reduced the level of frustration and assisted Egyptian scientists
in learniIl9 more of the practices and pitfalls of procuring scientific­
equipment '(at least from the United States).

I

In the ma~~r of delivering contracted services, the University of
Wisconsin contractor has remedied some of the serious flaws which affected the
success of the procurerrent effort curiIl9 Phase I. Other problems (e.g., the
time involved in securing waivers to purchase) are simply unchangeable.
However, more rapid action could have been taken to help scientists in
developing their equiprrent SF€cificationsana to establish a system of
priorities which continuously reflectea the most urgent requirerrients from the
~yptian perspective. 'lhe Egyptian program coordinating unit could have been
brought more actively into such an effort to manage the procur~~ent proce~s

more effectively. ~~ny such problems, as well as the difficulties involved in
expec1i till3 shipments through customs, may have been overcome by the
a~ointment of a local representative.

The te~~ has concluded that further improvement would require a major
reconstruction of bot..'1 the Eg'jptian bUdgets and the University of Wisconson
contract. Short of that, a stror.g effort should be made to in:::orporate the
lessons learned into the structuring of the new procure~ent;rr.aintenance/repair

system at Sl'I, 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 imple.iT,ents a training
program that supports an improved procurernent;1naintenancejrepair 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
irrplerr~ntation schedule.

~mintenance and repair is a continuing problem because of the difficulty
in retaining qualified persons oree they have received their training, and in
recruiting fcr training, and subsequently retaining, electronics engineers in
p3rticular. 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 rrade in Phase II to select (as trainers
ana trainees) scmewhat older engineers who have invested more time and have a
stake in their positions in research institutions in Egl-'Pt. The team felt
that a similar model should be extended to selecting participants from
universities to participate in the program by a more vigorous search for older
technicians (as aistioct from engineers) with more advaoced trainill3 and
equivalent stakes in their university ("aaministrativell

) positions.

This program does not fully ac1dress 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

The NBS has overall responsibility for providing technical assistance to
the Egyptian National Institute of Stanc1ards (NIS) anc1 the Egyptian
Organization for Standardization anc1 Quality Control (ECS) in three areas:
(1) provic1ing short term U.S. consultants and trainersi (2) participant
training of Egyptians in U. S. and in-ccuntrYi (3) assist in preparing
specifications for procurerrent of essential goods and rraterials.

After review of documentary material from USA~ files anc a series of
discussions \lith contractor and project-related personnel, the evaluation teanl
considers this element of the project to be progressing s~cthly ar~ according
to schecule with every e~€Ctation of cowpleting its outputs on tirr~ and in a
satisfactory fasr~on. Adaptive procedures along the way 'in meeting problems
in star-cards and rneasureIT~nts indicate a realistic response to the aeveloprrent
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 Tec.l'1 is responsible to provide technical assistaoce to the ASRl'
Scientific and 1~chnological Inforrraticn Center (ASRT/STI) in strategic
planning and in development of action proposals for syst~~wide activities and
to perform certain sfecific tasks related to: staff training, system
installation and management, eata base establishment, employment of an
Egyptian technical group and provision for a Project lI.anager.

The evaluation team has reviewed the USAID files and correspondence, has
discussed this project elernent with U.S. anc Egyptian contract personnel, ASRr
and USAID officials and has observed the discussions of this element during
the JCC meeting in cairo in November. It is clear that this is a complicated
and sensitive portion of tbe project. The te~~ will not presume to express a
IT'ajor judgment of the factors involved, but instead wi.ll call attention to .
those of the factors within the grasp of this revie\>l and discussion: (I) the
information network is highly "supply" driven wi th mud'lernphasis on the
c~prehensivenessof the design and relatively little emphasis to date on the
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real or perceived neeas of.-actual uses in the Egi'''Ptian scientific ana
technical community. The team believes that the emphasis durin; the rerraining
portion of the contract should shift toward user needs; (2) the
responsibilities of the contract team to coordinate with other project
ele.'TIents and with other projects seems clearly stated in the contract and
should also receive aoditional emphasis as "user-elements"; and (3) it is
clear that thesystern 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
ccmponent should be evaluated at the end of 1984 and 1985.

One action which appears critical at this point is the establisrnnent of
the information nodes, and the team recommends a review of the oric;inal
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 agenda. Top GOE leaCiers, including those at the very highest levels,
have corne to a point where they appear willing to be associated with a
technology policy thrust and they have expressed themselves on this matter in
most supportive ways. Large numbers of people prestigious in Egypt's S&T
corrmunity have become involved in technology policy deliberations and areas of
focus and consensus have been identified. This positive picture is somewhat
mitigated by the low involvement of some key groups and of younger members of
the S&T COImlunity, but the assistance provided through the project facilitated
the ernergen",;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
S&T five year plan, while not a specific activity of the policy studies unit
of this project, was clearly an associated endeavor and a noteworthy one at
that. hllile further steps may be needed to develop the document into a
fully-scoped 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
Academy is to be congratulated.

\~ile 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. This liffiited role res:ulted frem a deliberate decision by
Eg}ptian counterparts to rrake this exercis:e a purely indigenous effort.
External input of any kind and from any source was largely escheweci. 'I'hese·
iI1?uts could have included thE; services of U.S. experts who were available to
be brought in as an irrofortant elerr,ent of the project under the ;olanned
$250,000 budget. Instead a considerable part of this budget was devoted to
covering the efforts of many E9Yf-tian farticipants who prepared ccmni.ssioned
papers on a variety of tectmology policy topics. ~hile unaerstandable, and in
a primary sense justifiable, this shift had the consequence of limiting the
views of technology policy designed by key Egyptian participants. These views
were defined largely from a generation of UN and certain nanti-dependencia"
and state directed perS?ectives (prirrarily from Indian and Brazilian models)
whose currency has already begun to fade even in those circles. The
possibility of a debate among perspectives that inclucied those from the U.S.
and even from s~~e recent Indian and South-East Asian thinking was lost.

'I'he cOi1lIId.ssioned papers were clearly useful in generating and
substantiating involvement and this was certainly iInD9rtant 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 policy, as implied in the project
paper's plans, the emphasis would have been on tile examination of specific
technology policy issues and mec.1-Ianisms. This would have made field and
practice experience a key informational input--what are the problems and

./
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opportunities, what do we know about the positive and negative aspects of
alternative solutions, what would work well for Egypt? The outccme 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
O.S. and Egyptian differences in perspective surface on technolcgy policy.

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

. 'Ihe deliberations and papers are not focused on the former perspective
and, in total,. they are still far from defining the Egyptian approach to
tec1nology 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 ernerged 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 wculd 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 remainder of the project. The key Egyptian
personnel involved in this endeavour must develop this activity as a
continuous precess themselves an::i in their OVin way, nor should they become
encurrbered by projects or institutions with strong ties to u.s. thinking.
With u.s. te~,nology policy per5pectives and approaches so different from
those emerging on ~~e Egyptian side, any other approach woule serve only to
generate an unproeuctive tension. Relatedly, the general policy perspective
formulation process cannot be viewed as a step that has been completeo, with
attention now being transferred to irr~lernentation; rather the precess 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 recorrnnends
that no fur tiler general AID support be provided for this activity, nor should
AID agree to su~ort the establisr~ent of a general technology policy
institute should one be propcsed. AID should, however, be responsive to
requests for assistance to support the strengthening of capacity to deal with
specific tec~nology 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~u activities and resources. Insofar as
sur-h endeavors are to be supported through training or even institution
building, these could be incorporatea wi thin the R&D management capacity
building mission of />SRI' and NAS. AID should also be responsive to requests
to support ~nvestigatior.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
bei1l3 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
consid~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 ASRr could play an important role in bricging the
technology/national policy gulf to be found everywhere by providing a
legitimate 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 Acaaemy. This topic is refer red to again
in Appendix D on R&D management.
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1o..PPENDIX A

The Academy of Scientific Research and Technology

'Ihe kaderny 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
\'lhich serve the national develcpnent 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 and 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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P4rticipation of SST leaders
in de~is~on-making bodies.

.....

• Examination of technical
report~ .

I

i.
iI .
I

I
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".
"

"

..

....
, :.' ~~
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, ~!
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BEST AVAILABLE COpy·

"

: .
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1 ; .. , '. ~. •

. . .
Private and publ1C sector _ Examipation of number of re-
organizations ~orking with re-! s'earch activities requested
eearch. community on solution' by end-users.
of development'problems.

"'.. I
Involvement of-S&T leaders in Ie
the provision of technologicalj
iopU t8 to the dec ieion-rnaking I
procelJs •

Increnae in Applied R&D being
performed at NRC.

, .
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• To reorient the scientific Bnd D
t~clmica1 l.'esesrch cOmmunity •
toward those types of research

'.:.' .. uhich ar~ of priority impor­
tsoce and ore applicable to
solving national ~eveloFQent

pr\>blema. .~
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~~~~S OF \~RIF!CATION l:·TorrT.':S; AS5i.:~~TI:::5

• Sufficienttechnically-,
trained people under th

• project will rem~i~ in '
NRC to pe~it purpose
achievement through in-,
centive 0:' other me"'!na .
of inducement.

• Legislation of nationa"l
science policy mea8ur~s

will be passed.

- .. -.. .--_....
iv,. 't.t ,I.

Ea.tabliahment of a mechani.sm
to'develop and ~plcment ns­
tionBl S&T policy me~aures.

o Site v~sitsi examination of
reports; in.terview& with end­
users •.

o Examination of records for de­
gree of utilization of newry
acquired information resourcesl
lin national SrI networ~. ,
: I

i
I

"ISite visits; examination of
reports; inteFVi~u&·uith-end~

UBert> ••

• Site visits to detenuin'e eatab­
lishment of uel~-6taffed man-.
agemcnt support offices at NRC
including marketing. progrnm­
ming r cechoeconomics a project
coordination. evaluation and
implementation.

. I
o On-site iospection of institu-I
. tiona receiving core equipnent

• sod intervieua vith pe~80nnel

tui'ned in M&R.

I~::iD:'.s tbt \.f..ll i.-.dic.;.::~ PU::-oJGsc1
h,~s ~ ~~..ic·.·.:c: E:-.ri-cf-hoj(:~t j
Stat'".JS. (3-1)

• Institutionalization of Nation 0

al Policy Measures through
uhich Egyptian S~T rea~arch

would be linlced to national
development plans.

Implementation of effective
~anagcment systems at ASRT and
NRC.

• ~stabli8hment 'o~ capability tol
utilize •.maintain And repair I

'54T core ~quip»ent neceasary .
to solution of national.R&D
problems. . .

• Establishment of information
network to supply information
resources for researchers and
policy-makers co make informed
deci~ion& concerning all as·
pects of S&T research.

1
1a Successful RE.D and Demo. pro­

jects developed~ tested and
I functioning at dL~onstration

I site or in end-user facility.

• Strengthened.metrological ser-I 0
... ,. ·yi~e-a -and· et-.ondar-d ized -infra.... ­

~Lructure to £upporc industriai
sector6.

• To improve the institutional
capability of the Egyptian 6&T
community to develop and manage
reuearcb programs to solve pri­
ority developllent. problems.

. .

BEST AVAILABLE COpy
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...... ,... 1 ::.:....1••• \. ;.:, 1983

':'nci\l U.S. :":'=lli:..~.. $16.3 million'-_._----

• National Poiicy Measures for S&T
-5&T policy studies completed
-S&T policy. measures developed,
instituted •.

-Eatablishment of effective man­
agement aystems at ASRT and NRC.

'~I I. If.! , I

• Demand for R&D 8ubjec
reports exists.
Marketing activities'
are successful enoug~

to attract aod infora
potential end-users.

respcci •
I

i
I
I

i

I
I

I
I

S•• • d" • I• lte lnspectlons; 18CUS910ns:
at village level toes tablish i
extent to which demo. projects l
hav~ been transferred; evaluai
dons:

. ;
"" • J ·0 Coo "') .,,.,. ".\ I •• -. __ :~,. : - • - ... .t...- " _ ..;°..LcJutu:.:.,;.::>.: ·..:.t:p.J~s: \,.-~ ,°''''-';1 .....~ot-..· ...... 't • .,o,a .0. ~'--"'I;;'-'i ....

I .,.... ... .f
1\1,;-"j

~ National Policy Measures for Slr] " R.eview. Qf studies~ inspection! • Sufficient GOE staff "
-5 5&T policy studies completed. of sites, reports; % increase! \lill be lJade availsbl,
-6 site visit6 to U.S. by Egyp~- in number of contracts with ! to 6upport policy i

ians. . : end-u6er6. studies.
-Development of SiT legisll1tio~ 0 Enactment of SST legislation.
-Ma~ketingt programning, pro- l ..
jed: implementation and eval" I
undon and technoeconomica. i
dhrision established at NRC j

-4 to 5 persons trained in S&T •
. I

management. I
~ Demonotrntion Projects
I -Field implementation of pro- I

I jectlit ~ransfer to the fiCld;1
. information integrated at vil
i lage level. '.
I -3 e4pe1"imental sites for ney

I
cropo. I

-2 bicZas demo viHagen.
i -b.Bitea for Hore & Better Food.

~ R&D Projects .• R&D project reports; end-oscr
-6 to 7 completed and re ..ults. J interviews; surveys of adop-
being utilizcil 'by end-users i~ tion of ,R&D resul ts' in
respective indulitries. includir~ dve 6~ctors.

-2 pilot plnnts for food tech-
nology.

-1 pilot plarrt-phosphate are·
-1 lub & 1 pilot plant uool
scouring.

-1 corroliion lab. I
-Economic and feusibility studies
for Red Sea Fisheries completed." I .,

.. .

?::C~,JCt: .C\.:~.:ts~ (C-l)
- ~ # • •• ••

,',

•.pewoDatration Projects
-Teated and functioning in the

. ·fi"eld.

• R&D Pr~ject8

-Targeted ~t critical national
development'needs completed and
results being utilized.

-Installation of pilot plants at
NRC.

.~

I
w' o

BEST AVAILABLE COpy
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. ~!"r.. '-t of , ,;.

-Qualified candidates
can be found to enter
H&R field.

-Scientific &Medical
Fund instituted at NR~

..

Site vis ita;
Training evaluationsi
Project ~eporta.

Site visits;
Training evaluations;
Project report8;
l:.r,d-·Her in~f,:rviE:\ls.

, .
~:.ssu;:pt.i;cr.s:,tor 8C.'ili:v"...r-8 ~:'?:

ICC-.4)
I:) ·Project. fi les;

'Records of 20 nodes; I
'Collection inspectioni
Policy on national informaciop
officially enacted by COE;. !
Evaluation. . I

.1

I
I
I
!

!
I

I,
, I

i
i
i
I

i.
i
I

I
i
I
I

CC-'3)(\:-2)

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

-20 nodes in the STI n~tional

network established and cper-J
ating.

-Institutionalization of STI
training coursei in Egypt.

-Marketing service established
-User orientation course. estab .' .
lishcd.

-Data base sofouare developed
and in place.

-Data base searches being per­
fOIlDed.

-Subscriptions to at least 500
journals available and being
utilizJd.

. -~dre of 20 trained .8pecidis a
working in various informatio
service areas. I

Instrumentation Technology _
-Establ.ishmcnt of instrument.:ltijn
laboratory at NkC and H6.R facil
ities at NRC and 3-4 other sites~.

-Cadre of perDonncl trained in
H6.R to staff 3-1. H&R Cacilitie

I
Strengthdn m.trological. stand] ~

ardization and '~uality control
infrastructure through u~crade'

equipment at NIS and EOS.
Core of people train~d to oper~te
and coordinate NIS ~nd EOS' Dcti- .
videa.

i

I ,..~ T.':".-:-'!'1'1..' ...• ' ..~-;'"Tf.':l "':' ;·.-~!'·-r":':.'c....~ ..."" • .L •• •••_~ _ ....__ •..J.~••v."-'

'?'L' ~~ ~c:.. C"',-?:.l;s:. (e:-l) I i:'~.F.it"~ of CA.;..-P:.ll:S;
: I

• STI Services . 'le
-National Info. Network establishe .
-I"Btitutionali~ation of Info.Ber
v iccl>. . ' I

-Courses in. STI developed. taught'
in Egypt. I •

-Improved STI baa~c collection. I
wpolicy on Notional InformAtion
developed.

,.
I

o Instrumentation T~chnology !.
-Core equipment labor~tory estab- I

,
I ished at: NRC. .

-Haintenan:e and repair facilitied
ctitablishel1 at nRC and various I
sites throughout the COUllerJ". I'

I~
• Standardization & Heasureucnt

-Development of coordinated tier­
vices in standardization, meas­
ur~ent and quality control to
support.lnduatrial sectors.
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Ass~tiCl1S for providL-"g ir.p-.Jl:s:
(0-4)

~ GOE will be able to ~upply

incenti~e payment6 frr LOI',
so that best qualified can'
didates can be trained. .

lxP6Rt~:NT" ASSt:MFTIO::S

rl. 'rd,'

...

BEST.AVAILABLE COpy

(D-3)

~ Examina~ion of technical re-,
porto'
-On-site inspection~

-Regular proJect monitoring
snd evaluations.
(This applies to all inputs)

I ME,.t..~IS Of VERIFICATlOt\

I
I
I

-15 1X'1'S technical assistance i
-73 pm's troiqing in u.s. I
-10 courses in Egypt (institui
tionaliz&tion ~f local capo- I
bility,including teaching laq)

-2 pyls visiting faculty from I
u. s. i

Ir.pler.c.'1ta':icn T~et (lyre ane
~tity) (1".>-2)

OBJEcnVELY \'2UF!l.E""L.E !NJICATO?S

~ Program Planning M4nagement
& Control
-Equipment - $57,000
-187 pmls of technical assist-
ance in science policy, pro­
gram planning, management
services, R&D marketing,

-12 pm's training in progr~

plsnning & managemen~ fields,

• Demonstration Projects
-Equipment - $1,580,000
-Conoultanto - 29 pm's
-Training - 74 pm"s in 6Ub6tD

1
-

tive a~eas of' 3 demo. pro jec t£.

• R&D Pro~ects "
-$1,858,000 for 5 ongoing R~D

projects and 1-2 new project61
-28 p:n' s technical aos is tnnce I ~
for same.

-73 p:n'o training for aame. !. I

u R~D Projects
-Equipment
-Consultants
-Training.

. .._. ---. -, .

"NARRATIVE Smn·:ARY

. t STI
-Equipment
-Consul tants
-Training.

Project Inputs::,lD-l)

• Program Planning Management
£. Control
-Equir..ment
-CoOlmltants
-Management Services
-Training.

ttl

~ • Demonstration Projects'
-Equipment.
-Consultants·
-Training,

I ~' .. I '. . 'i.~ I" ~. ;. ..: . • I : • ::.... ,.,;' '. ~ ."," .:. . •. • .
III 1~. ~ ......-..=w........,...~..._-_.. _• .....,_......_-"",..__., ......_ ..."'...._..."'.-...
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Date fn::pMt:d __...:J:!.:;u;wlwyC-.::5:.£,~1~98~0~ _

, i " , ·'ft t,t.
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Fr..;j~Ct b;.u::'s: (D-1) u.pl.e=e:l~:iooTa:-f,ec C'IY'~ and . (0-3) I.~,s~u:pt:icns for: pra-{id!,I";r, i.opoJU
Q.Jantity) (1)-2) (D-4)

..

"

~ Instrumentation Technology
-$441.000
-32 (XU·I,. technical aSliistance I

-63 pmla training at various
U.S. institutionG.

6 Measurement • Standardization &Heaourement
-$750.000
-52 fmlG technicAl aSGistance
'-141 pm'a tl'aiuing i-n u.s. in

standards. measurement. qual'
ity control •.

• Instrumentation Techno~ogy .
-EquipiDent
-Consu 1tanCii
-Training •

• Standardization
-E'luipiDent
-Consu1 tanta
-Training.

\

:

rt. lor ,I t ,.



L

-,
APPENDIX C

;~J?)j(:'c 5;....l K-Hcrch r--rojl::'Ct 263-00H.
LVa)~ctio~ - Sco~ of hork

~~provea in 1977 ana initiateo in 1976, L~e h?Flied Science ana
'iechnolo9Y J~C'!Y:arcli r-roject. has p.lr.s:.Jea ti'ie 1011o;.,i09 goal ana purpo::;~ in
t'v.~ s!:':-c ra tEo ?b ase.s:

C-Qe:l: ~'O rf:'orient the: s=ientific eilO te:-chnical research cD:i:Tlunity.
to..crc tnooS: typ:s of rE::l:.f-crc."l ",hich arf:' of priori ty irr;;ortunce
ari. a:i::: cp?licable to solvin:; nct.iof.al 6~v~Jo?::~nt protl€:~:.s.

l'ur~:;se: 'J"e im?rovE tile- ir:stltutior'.:::lca:.ability 01 tll~ Is:y"?t.ian S,,'!
cv.o.rr,unity t.o e:velo? an:; rr~i';ge re~ardl pro;ri:JT:S to solve:
priori ty eevelo?iitent proble:!,s.

I-:"Jase- 1 of tnis su??ly-si~ S&T project in=lu6ec si>: basic ele.1,~nts:

~. Folicy planniTl9 ano rrar.aQe.1Ient of r.esearch ane aevelo;..• .ent:
2. D-,:~.m:mstrationproject!:.l Jr.ultic5isciplinary in scope, cire::tea to high

priori ty areas of econoii,ic an5 so::ial oevelo::r.r:nti
3. RbD proje::ts r 6irectec to~~r6 priority pro~l~~s isce6 ojcn5-use:£ in

ogric~lturE:: or irc:.Jstry i
4. Scientific an~ tec,nicc) ir~orrr~tion syst~z;

5. 17v::ure..r,:nt of cciem.iiic insUlI1r:::1t.s an:: egdp;7,2nt, irx:lu6ir.;
in?rOV~1ent of r.~i~ter~Tce ano re?~ir capabilities; an=

f.. Pl,m.nin: t.or ~i.:SE: 11.

In oree: to riel;: 6esig;; Pri2.S/? !l 0: thE project, ar. evalu.:t.ion of f':":2.S;; )
'.;as conoJ=tec in 19SC,. Jts rccc::r.en=at.jO:1S ere built ir.tc l-n2S~ ll, tIrE

obje::t of. tIlE: present evcluat.io:-.. fT!C.5e 1] as interoec to r.lf. for ·t.llree
yec:r£, ...it:l a I':cje=~ Ass:su:xc. COT~let.ion Date (?A::J) ·c: &~p:'e.~r 3(1,

1563. 1n 1.962 thr: ?J..:::D \o,'c£ e>:teooeC an a66itio:-.al -::.....0 ye-ars •.'ith no cost
or rosic eesign chanses, altnough tbere ,,"c.s a re-oriem:.atlon of several
elc:ri::nt5.

l-:1ase II has the sa.1e tzsic irputs a5 Phase 1:

1. 2oec.1.nical a cvisOI;:' services.
2. 'l:rainir>; pIOg:ar...s in L9~?t. a."10 tbeUnitec States.
3. Cn;;o.;o6i ues.
~. Basic ir.i c::T..ation package.. .

'Ine two phases ciffer in their outputs. Most of P;"}2se 1 activi ties Oenlt
\;i th start-up t2.S~;S, suco"l as sub~roject oesigrl' U2.1nl~ ana basic
equip:rent. procurem-~nt. F:-lc::se II builds on the a=co:T?lish"itents of r"!1ase !
in oreer to pro6uce the follo;.;in;: oU-:p:.Jt.c:

o National Folicy H:asures £0: S&'l
Science- ano tec.;'molo;j pollc) stucies cai?letec
5&1 p~licy measures institutec
Est.C:bllsh.'ler.t of eflE:Cti ve rr.:mageilent systerr;s at ASRT ana me

( BEST AVAILABLE COpy

C-l
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o D;;."1lcnsUation l-rOjt'"Ct.E
- 2"E:steo and fuoctioniIl3 in the fiE:ld

o R&D Proje::ts
2argeteo at critical national develo~ent neeo~ corr:?leted and
bei rl3 uti li Z~a
lnstallatlon of pilot plants at J~rc

o 51'1 Services
l~atior.ol Iniom.adon lv~tworr. e!jt.ablished
lnstitutior.allZ2lt.lOr: 01 ir..1oIh.::t.ion se:"vices
Cour zez in 51'1 aevelo;>eO, tauS:r.t in L;ypt
JmpIovec sn basic collecoon
Policy on I.ational Iniom.ation oevelo?Zo

o lnstrunent.ation '1~c:hn:>logy

Co.re e.::;uipnent laboratory' established at rm: wi th rr,ainter.arce aOO
repair facilities esta~lishee tlJere an6 at vario~z sites
throughout the cO~"'lt.r)'.

o Standaraizaticn ane l':'::asurellent
~veJo~ent of coor6ir~teC services in standareization t

ntee:SUIl2.1,:::nt ana g'Jalit)' conu:ol to s\.'??Ort industrial sectorE.

~nere are five u.s. contracto~s olre::tly re~~~ible to fJD for 2Esisting
the Lsi?tiaTl iJ:?le.,e:J'd~ a::H=rcie~ ;[0: R".Io3se 11:

1. ~'nf: National kaoe:;:y of Scieoces pro\'i6es assistan::e in pC'liC)",
mar.a;]!::.i.ent, 6-"'Jl~:1St.ration ane J.:.:.D a::tl vi ties.

2. ~he l~ti(mal Ins~itutes 0: l:lealth p::ovioe: trainin; assistarx:e in
inst..r\Jjj~nt.atiOf! ~eclmolO9).

3. 'I.he- University of r;"isconsin, l·~dison, assists in the rran.agerrent an5
procurE:lent of s::lent.ific eguiF.ent ana ...aterials.

~. 'lhe Nationsl Bureau of Stan:5ar6s- has re~nsibi1ity for work on
stan:i=ros amS, related '2uali ty control.

5. Geor;ia Inst.itute: of ~'ed1oo1o=y assist.; in the establis.h:rent of a
natior-.al s::ient.liic an':' tec"'lJ'"llcol iI"'.!oruatio:1. servicE:..

Tnese contractors ap-O the proje::t cCM?Qnents are r..a.nagea by the Hission's
Office of Science aoo 'lec:.~olD3Y (Eill:/.3'J"). 19?1ie6 5&1 is one of a
nurrber of both supply am oe:.ano-orientee 5&'1 proJects s:;pportee by
UShID. J.. sector assess.-rent separate irot:, the present eval\lation is
scheoule6 for the tall/winter of 19E3.

E. PJNOSE OF 'l.blS FROJE:."l' EVJl.l..Lll:J:10N

2'ni 5 evaluation is inten5e6 to assi st tLJe k:a:5erny or Scientific ~searc.~

an:; Technology (ASRI') ana its inst.i t.utes, tile Ai,erican contracto: z, aoo
BEST AVAILABLE COpy
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UShlD to in.prove uH:ir p,:rlomalJce ouring the fino1 two years of tile
project in oroer to e:-nsure achievE:J1,:nt of the proj~t outpLJts an5
purpo&::.. 'lile evaluation is inten6eo to be a nanagem~nt tool. lt will
assess per! orn.arce, identify irrpedin"r:ants to ·in?:,oved perfornaoce, and
recc.-:nr=na dction plans to help ensure project .sLJcces~.

~L:hi ~ present sc0?e of services oDes not rr.anCZite a specific net.''J0501ogy
that the- eValuation tean. should coopt to achieve:- tlJes~ tasks. ~ne actual
fielc ",'orr. ".'ill t..;};e flO more than one \.·eek in the u.s. a.no three- in
I.gypt.. ('III: evaluation te:an, will be a£sisteo by the rarticipotirt9
1:.gyptian agencies, the h.1terican contractors, ana USA!D in pro\-iCii03
IiEt.c:uc.ls ana otber backgrouna inic.rnatlon).

c. SPE.Clf1C .E.VALUl':!'ION 'lOP1CS

lH thin the aoove general reguiren,~nts, the evaluation tearrl shall give
'SlX-citic attention to tne tollo'winS overla?i?irg topics:

1. O"erall project Ii2.r12;gement.
:c. Role of Alterican Contractors.
3. ·~searc1 Co?abilities.
4. ~1icy Stuoies.
5. Coim,ooi ties procure:."l'I:!nt.
6 nc--rUNnJG
~ne evaluation ~il1 survey all of these topics ouring the first half of
the-field ..ork in J.jght of their contribution to tile overalJ project
purpose tilen the evc.1~at.ion t.ear., \."ill locus in grE:cte:- ciepth on thoS€:
elerrents cO:1$io~re6 nest ar..enable to enr.arce.JTent ana .iJnprover.ent of
eventual ochievc;;ent.s of the project purpo*. .'l":le bc:.ses used in this
·screenin; ana focusi~ ...·il1be iniicateo, alon; \0,-1. th brieier a~sessrrents
of the to?ics not i~ntifieC for more oetaile6 exa'TinctioI'_

1. O;erall Proiect l-~.aoe."i.er.t:

A?p1ic-6 SS'X' is c IIiultifacete6 project involvi~ 11 separate cUi?Qnents,
15 partici?3t.in~ ir.stitut.es ana 5 u.s. contractors to as.s.ist in
i.np1e.mentin; tilis proje=t. 'Ine project is placet un6~:- thE' overall
guic.ance of t..."'l: .J~int Consultat.ivE ~~1.i tteE: (JCC) cOl"..sisti~ 0: 5
Ii::)-?dc.ra an6 5 u.s. s:n.io:- scientis~s ....'no provio:: gUioE:n:e every six
months totheASR1 Fresiaent on polJ.cy plannin; anc. overall project
maIl3ge."'ient.

~'he evaluation teaIT: is to re\'ie.... the overall mar.agement structure aOO
organization at tOll:" aitierent levels:

A. ExecutivE' level: At this level, the ASRl' Presi6ent IIiake~ all the
policy oeclsions aiter consul tet.ion \d th the J2C rne:ber 5, the overall
project r..ana~er 0: the h;>plie<5 S&'l project, the chairman of the diiierent
sUb9rojects ccwrr,itt~es, ana the airc~tcr of Ule participains institutions.

~ne evaluation c~ittee is to asse~s ho~ 6ecisions are rraoe in this
project_ By ...:-'om? h.;at criteria are usee to oecicie upon project
perforn.ance aoo progress? Is the JCC role effective in the decision
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Ii'Qkin3 process? \o;r.at are: cilan:lels by ....'hich or:.-cisions are cQ.i;nunicated to
the o?erctior~l ano technical level? rino assumes ti,e coordinatin3 role
b-:?t....een the 6i ff cr ent co::,?on-~nts aoo elements of thi s project? Eo......
efiective is this roJe:? l:io...• "",:11 infom....:ci ere the JCC and the ASRI'
Presioent on th£o' p.:rIorrr.arce aoo progress of this project?

E. O?ere:tioj..::l Jevel: 'lr,€' project is centrally rr~naS'ec5 by the technical
office at til(: .z:..sm·, ....·hicb i E bE:c.ae:5 by the overall project rr.a11ager aoo
c~sh:tec. by fv~r t.ccJ!rJical oifice:rE; who have noni torifB rE:~o!',sibilities
over the re:s=e:rcn suq:..roj~=t ele.j~nts, an:: finan::ial re5;1onsibili ty over
all tIJ: local prc.jE:'ct co~t$ grc;'"Jte:a to ASRI ~uch as tIle local rr.aterials
Con:; slP?li e.s gna til€- ircentiVE funa. In parallel ....·i ti, this central
technical oific!;, triere is anoti'H:r technical office:- at ti,e: l~tional

~.scarch center O,fC} ....'hich rr.aintain liaison l:.>?t\<,·een ASRI' aro the Nrc
betivi ties.. "

Tne evaluation c~Jttee will assess the structure ano organization of
the o'verali rran59~1.eTlt of thi ~ proje:ct, ho'" Q.~:::i sion.;: are rrldoe at this
level. By ",-hoor::- \';"no participates in those 6;:cisioru. :an6 in. the
perforr..arx:e ot aay-toooOa)" I;.:lT,a:?e.aent of tnis project? Kr.at are the
strer~th.;. ar~ cie:fi.cie:l::ies 0: thi£ centralizeo Irodn.;S'E:;nent epprcacn
ac>:>pteo by ASF:I' ior this project? \\:.at ere t.l-:le lires of coor6ir.atior. a."l5
authority o! t.."'l= o?~rational level :rr.ana;le.lrent ""itll the e:x~utive an::;
technical J.evE:ls?

c. 'I-ec.'1nicaJ] eve}: Eac.."1 of the sut;:>roject ele..,,ent5 is rr.ana?eC by a
co=utteE- ci"~Heo either by til: prin=ipal investic::ators or a senior
scientist, or the ;...sro· President.. Co;:rui ttees for R&D aOO oe;TiOnscratiorl
proje-cts are re~r~ible fo~ the aay-to-cay tE:::1nlcal ana fir~n::ial

o,?Jation of tll!;ir o....-n s~rojects. 'IrJe- ccrrr..i ttees for policy studies,
instrt,I;ir2:1t.ation t.e:chnolOSj" an:: SrI are su::-,?orteo and c-.aireo by ASRI"
!'resioent ax have c: '\o;i~ ran;Je of operational and sc:m=tiJtes e>:ecutive
fun::ticns.

'ITJ€: eve:luation cOimitte-e is to assess the role of those ccr.r.:nitteis, their
relation to the o;>eratio:-..al anc eXE:Cut.ive rrana?e::.ent.. \'Ciat ate the
sueIBths ana 6eficieocies in this syste,. ax ....~J.at i9a:=t it has had in ­
the iJ?Jerr2ntat.lOn of t.'le su~roje::ts? 1~ there c b:t~er apprcac:, to
restructure- till': techr..ical rr.ail59e.ir::Jt leve:l ir, su::h a ":"?y tnat it. can play
a more e±iecL.ive role in project ~l!;ll..ent.ation?

FurtlJernlore, the objective of this project is to develop an incageneous
car:a:::.ility for res-.:arc.'1ers to be ai:,l€: to manaS'e t-~ir o...·n projects ana
i"'l?rov~ tneir overall rr.amge.ll:nt skills throu;:-I :manage:rp-nt traini.~

pro;rams in the u.s. ana E;~"?t.. hlsc, f:u.~s are aVcilable on a s.."lare6
basis Ior establis."lin; four xr.anaS'eiient support offices, progra.-r.rr.i.ng,
techriOe::OnCt.1:ics, contractins ana rr.arketin:;.

I-he evaluatior, tearr. is to asse5~ the irt?3ct of these training pros:ra.'ts in
stre~thenin3 the Ircr.agelent structure at ASRJ ;hR: anc evaluate the role
of tIlese tour offices ane their irr.pact on or9;m... zation, ir.;;le..uentation
ana rr.ar.ogem,ent of the- RE.,r.. proj~ts.
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I,£?' F-roicoct mOiJitorlrh Jevel: . Project nonitorin:; is conoucteo by
U~lD/':)l.'1 oHi~ in coo~ration ....ith 11lE./r.cCH/rl?Sl' oHice in J...ID/y;. 'Ine
evaluati on tean; is to a~sess the moni torin3 role ana the perfornarce of
those to,.;o offices in aE:sisting in the irriDlerrentation of this project.- .

·2. Role of ].,i~riCc.n Contrcclor.::: 'lhe five Contractors' contributions to
proj~t perfO:TI.~Ice are to be assessed. Tnis shoulo include
consi6eration of tlleir implenentation plans, ho,,' tfJej' structure t..'1e
delivery ot tlleir services (particularly ""i th rE'9ara to tile travel an:5
trcinin? of ·Lg.tf-tiarJ FOrticiF.<::nts) I problems they have ercounter:ed, ""hat
exa=t output~ tile)' ~av; the re~ons~bility to deliver, and the aoeguacy
of their u.s. tdc,;st.0F?ing, their general acz,inistrative, finan::ia1, aoo
tecbnical perrorman=e:.

3. Research Ca=abilitiE:s:

Yroject 263-0016 consists of 9 sutproject research e1E:IT:ent£., n,ainly three
oeIlionstrotion proj~cts, 1) l·~ore anc D:tter FooO, 2) 5i ages ~eC:1rology, 3)
l~,,' Crops. for J..ric an:i Ser..i. Arid Zones ana 7 R&!J PIojects., rrainly: 1)
I1lOsphate Ore Utilization, 2) \';'001 5courin;, 3) Corrosion in petroleum
refinery, ~) D=velo;:r.ient of R!:c Sea F'isheries, 5) I-re?Qratior, of se1E:Cte::
r:oarna:::eut.lcols cnc..-;,ic.::l~, 6) E.vc:l~':.ion ana investi 9otion of J::.:;~'i=dan

hentoni tes, 7) Fo~ Techrr:>losy ?ilot I-lant (this su~roject is still
pen::ina on tne constru::tlon of the pilot plcnt) .•

'I'nese re searcrl projects were se1ecte:3 b,)' the JCC in accordarce "..i cr,
cri terio e5:.a!:;Jllsh~6 lon ?lase 1 ana staten in k.ase 11 Ff on ~ge 37.

'lhe :evaluation \Jill assess: a) Toe extent at "'~ch ~'1ese sut;:>roje::tsare
still relevant to ~~?~lan ~~tioi~l cevelo?lent priorities in Agriculture
and Inctl~try; b) Tm: te-::hrr",c=on:::r..ic f easibi1i ty of these s~rojc.-e:.s as
~1l as th~ir user b=nef.lts an6 user a?;.:lications~ c) 'lne ir..pact tr.at
tlJese su~~:ojl?Cts r.l3VE;- Ofl the insti tution..:.l ca?Stiilit:j of ASRI' an:: its
p3rtici::-=.tir; institutes; d) 'lne a.!:Jility of ASro';'~FC to carry o~t t.'rJe
sutproject.s beyooo P:::ase II aro \.:1 thout AID finan::ial assi sta..""Ce..

Also, P."'.E:se I:I of tid s project inclUDes three s!.:J??ort systen:.S ciesigneo to
scren;then the indigenous capabili ty 0: the k:aoEiiY and its su??:>rdn;;
institutes relatin: tc; a) In.suLl:i.entat.ion B,=.int.e::ic.n::e ane ~?Cir, b)
Sci~rei fie ana 1'E:c1nical lnicnra~ion 5en'ices, c) St.ar.carcis an::
Measur~,:ents.

~e evaluation tearr. is to revie"" the progress maoe urxier these three
elBients, assess the Ieasioili ty of cC1,?let..in; their act.ivi ties in the:
next two years, ana the steps taken by AS~· to'ftara institutionalizin;; ana
continuiIB these act.ivities oeyon:S fnase 11.

~. Folic\' Studies:

DuriIB F':lase 11, ASRT has taken the lea::: in carryin; out several polic)'
studies trJ.3t .....ill c:ieepen uncer st.aroi n; ot tec:nnolo3Y policy issues.Tni s
a::tivity ~as ~o be i~l~~nteO in close collaboration ~ith ~.S. e~-rts

~ho ~oulo ~ cQT.r.jssio~eo to cco?erate on st.uOles of relevar.l policy
issues. ContIa!)' to ~'hat "'-as oesi gne::, ASRl c."lose to ir.;>le."1~:?nt thi~
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ploject. intE::rnclly involving u.s. e>:;.>ertise on an as neeoec5 basis.

Tnr: evaluation teart is to Q~ses:s the progress Il'.3o!::: by J:.5Fa iTI eSefining
ele.ilents of: the: t.~crmolo'3Y policy. The t.ean: \o:il1 !eco:Tiili~nc5 on \o:hat
CZl?,=ci ty u. s. e>;:.erts can playa role in :..his process.

5. !-'ro::u:en~nt of Co:mD:li ties: J<-:??fo>:irr.otely 60t. of the- project grant
tunCs are lor plocur~lent of cOrrD~ities (scientific esuip~ent cnO local
IT.otericls ana s~~?li~s). 2ne evaluation is to c~~s~ the process by
"mC!1 CO:i'i:'IiOOlty n'2~6s arE:' icentifieo, c:ssesseo \o:itr, reE;>ect to project
otj(:ctivE-, F-ro::u::ec, o:liverec, inst.allec, us:?c, aria li.cint.oinE-d.
Criteria of a?pro?!iat~~essmust be cEvelopec, a)on; with mea£ures of
usogt, the effecLs of usc:gE=, Eno lTcim:emn::e conoi tions.

!Tio! to oeparture from i9ypt, the evaluation te~~ will Deliver to the
Office of. S&T a draft report in En;lish tr..at ir.cluo.:s, a.11~r'9 other
featurE:'~:

2. lntro:iJctior:
-- 1".u-p:>s= 01 l.valua:.ioil

~~ethoool~:y (any len;thy olscussion of nt:th06s an6 ted1TligLle~

sflwlo i3??=ar as an..r.~x,:s) •

3. .Firiiin3s ane :Ft:~co:::il::n~a~io;"LS aodressin~ the five overla;:?in; tC'Pic£
outlined in Section C 0.:1:>"1,'=. 'I'o the extent. }Xlssiblf:, the r~cr.nlen6..=tions

.- sho'J1d 1:-2. assi9;')c.Q pti on ties accordiI'B to overall i.r.?ortar.ce an:5 the
iliin; for action to ~ t.er:.en on th8r,. ~S?O~ibility for jr.;>le.~~ntin;

the reco:o;uen:Satior-s also shoulD be noted.

The evaJ.U3tion tea."1: ....'ill np-et weekly--or more ofter., as reguire6-....;i th
E?.D:;S1· project office: regarciin; project methodol03Y an:: e~eciclly the
result.s of the iI~ tial scre.::nin; tr.at J.S ciesigneci to i6em:ify topics for
n,ore in-oeptn c>~3r..ir.atior,l.

E. qY.-P.JSl'IIO!\ OF E\7~Ul~la!'~ TE.F.~, LEVEL Or EFro::rr, ~w Djp",i..E·Z!~I';'.:n~

S'rN-.1i:(;1

The evaluation tearr. ,,"'ill consist of a minimuIt of fO:JT m:=.:rlb2rs:

1. 'learn leaoer res;x>nsible for overall li.a:".a~e:..'ent of the evaluation,
preparation of differen:. re?Ort.5, an: lied so:: ....·i til tne !'U ssion.
partici?atins 1:;yptiar: c;?en=ies, ana cont.ra=toI~. ~Jis p""..Ison ....·ill b=
broadly kno;.,'leogea=>le in the gen:ral areas covere:c by tile evaluation,
evalurlt.ion i tseli, ana ;:''':::-'';~e;i..ent.;i.rr.~1e.1t€':nt.at.ion01 hlLt-1 unQec
cevelo;n.ent. projects. Althm.l;h aesirabl~, it is not necesx.ry for this
person to ~ a s=ientist or an engineer. .

.2. Scicntist/e~ineer ....i th I':IOre aetailec expertise in the te::hnicaJ SE.'l
resea 1(:::-l areas ~in:: o:velo?eo una er wi So JrOJE'C't.
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~PENDIX D

RScD Hanagernent

The succe~sful planning and lnanag~~ent of scientific ~,d technological
activities in any environment require tl1at:

(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 timely decisions and plans be made,
accepted and implemented;

(4) necessar~y R&D activities be effectively conducted, controlled
and evaluated; and,

(5) vital linkages within, and transitions to and from practice and
other critical external 1inkases, be developed and maintained.

Further, it must be recognized ti1at these generic rnanagerr~nt and
operational fuuctions must be performed with a continuity and flexibility that
reflects R&D'S inherent uncertainty, fragility, complex teffiporal and resource
characteristics and its critical dependence on an infor.mation rich
environ:TLent. Vital also are the achievement and sustaining of the highest
levels of professional commitment. .

The ge~eric requirements and functions must be distinguished from the
contextuol environment. 'I'hi s refers to the cultural political and econowic
and deve1oprr:enta1 conditions that deteunine how such functions should and
could be carried out in the most appropriate, effective and sustaining
marmer. The central point to be mace is that there is a culture of technology
anc R&D management; Le., an approach and a practice that is fundamental to
successful R&P perfor.manee. ~hese generic characteristics will be manifested
differently across nations and institutions that vary in their cultures,
states of development ana fields of endeavor but they apply in every
environ;rent.

It was one of the ilnplicit objectives of this project that the /lSFT and
the NRC be assisted in stren;thening their awareness and understandiI'Y~ of the
need to buila up this R&D management culture. The i~~lement~tion required
that they put in place ~~e functions, processes and practices necessary to
permit R&D to be managed effectively in Egypt, both within these institutions
and as a model for ot."lers. It was even a Condition Precedent for Fhase II
(see Section 4.5 of the Grant Agreement, August 31, 1980) that "evidence of
the establishment of management support offices at the National Research
Center anei at· the ASRI' • • • II be furnished to AID. ASR'l" s letter of July 26,
1981 to AID describes three offices at the Academy (Program Planning and
~Enagernent, Contracting and Accounting, R&D) and reports on the establishment
of four new offices (S&T Marketing, Extension to Production and Services
Sector, ~1anagement of Foreign Progra!IlS, Evaluating of At;plied Fesearch). In
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addition three NRC research and rranagement offices were mentioned as being in
operation ('I'echnical, Prograliming and ~larketing). The NAS was responsible for
performing the roles needeo to help attain these objectives wi thin ASRr and
NFC, tor its management personnel level in general and with respect to.
specific R&D a~inistrative support office functions.

It was the conclusion of the evaluation tear!! that while some progress had
been rre6e, relative to the obviously great level of initial need, the
improvement has been rr.oaest and much remains to toe done. The intensity and
qU2.lity of experience gained by the several score of ASBT and NOC personnel
going to the short courses at DR!, 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 atteno the u.s. courses
facilitative of the needed build-Up of capacity; e.g., the absence of most of
the principiil 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 An:: did succeed in generating an encouraging
rnoverr.ent over the project period tOward better practice al~ more end-use
(marketing) concern. ~his has created a base upon which building can
continue. Based on a standard of reasonable and usual practice, especially
camparee to other examples of Third·~orld technology development institutions,
/l-SRI' and NRC have started to achieve "respectability". 'I'his is esp;cially
notable given the low state of initial capability.

It is t.lje team's strong assesSITEnt t."'1at very significant R&r, maI".age.-rnent
weaknesses rerrain to a degree sufficiently serious to threaten the prospects
of the ASRI' and NRC being able to attain their desired goal of supporting
n~tional development through ~Gience and technology. Efforts for improvement
in the coming period must be far more vigorous and built on an indigenous ana
contextually relevant· foundation•. The weaknesses are particularly evident
wi th respect to several of the most vital of the central R&D management
functions. SFecifically, this refers to the following ten aspects which,
while not spelled out in for.mal project design docurr£ntation, must be seen as
implicit in any definition of good R&D management practice:

(1). 'lhe process of identifying those needs and implementable
opportunities for R&D that can be expected to result in developrrental
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, --
maintenance and improvement. . .

(3) The maintaining of linkage to intermediate and ultimate users,
as appropriate. 'Ihis is a linkage that goes far beyond the concept of
post-developnent marketing ",hich has been accepted by ASRT 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 developments in practice:

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

Of all .the areas of R&D manage:nent shortcoming observed by the
evaluation teaTIl, 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.
~heir lack was rranifest in the initiation of virtually every project
examined, but some more than others. That there is an issue here has been
recognized by the Egyptian managers, but the depth of their response is
less clear.

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

(5) The operational programming, monitoring and control of R&D
projects.

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

(7) The recognition of the need for and the ability to cenduct
precess, product and ultimate impact evaluations.

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

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

(10) ~he creation of a capacity to contribute to national technology
policy development processes. This must be achieved by providing policy
makers with informed insight on the reality, potential, process
characteristics and limitations, requir~~ents and alternatives with
respect to R&D strategies and activities. It must also provice them with
a proper evaluation of existing technology policy models and experience.
Attention must also be given to winning proper support from both policy
makers and other influential members of the society. Finally, there must
be a harnessing. of the sustained cornrni trnent of the R&D ceIUmuni ty.
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'!he above list of ten- functions and states is not intended to be
exhaustive. It represents only those aspects of R&D management at ASRl' and
NRC of which the evaluation team became aware and which also seeIned 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 regarciiI'B a
10\." level in those functions which could endanger the whole project.

The level of R&D management capacity and of user camnitment should be a
consideration in future PJD 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 NAS. A much more
substantial and creative effort tr~n heretofore is needed to help ASRT and ~RC

to locate ano build up the necessary adroinistrative support functions for R&D
rr~a9ement, 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

improvement assistance and training that is esseiltial at all levels of these
institutions. 1his 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 approFriate practice•

.The plan submitted by Blackledge (21 June, 1982; see References) could
provide at least a useful starting point for progr~~ design. It is
eocouraging that this pIon is being seriously considered by key ASRl' and NFC
personnel. Even thou£h it is somt:\..;hat cieficient in the attention Fie to R&D
external relations, it could be used as a base to build upon. The rrajor
challer~e will ~e to fine ~ays to irr.plerr€nt some such ~rosram taking into
account the err=eeded resistance and constraints.

Wi th respect to a strategy for such R&D management strengthening it is to
be emphasized that ~'1e focus should be in person.."'lel and relationship
developrrent, the generation, 1~plernentation and follow-up and er~orce~ent of
imFroved R&D management pocecures at every level, rather. than on the creation
of the administrative support staff offices. These offices have their place
but their creation should be viewed 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 vaCUWTI was to push for what would have been a primarily 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 proceCures and other critical characteristics (and refusing
to consider those that cio not); and (2) to provide the training, consulting,
reference materials, evaluation criteria and simple procedures needed and
appropriate to allow R&D managers to respond to such cemands. Initial efforts
should concentrate on very simple procedures of analysis and control. Very
small (1-2 ~ersons, full time equivalent) staffs of trainers/consultants in
PSRr and NRC would be sufficient. These resources could be made up of
Egyptians ~ho have already had some trair~ng and who have sho~m some interest
in the R&D ~arage~ent field, aided by u.s. or other consultants, ~nd by
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further training through an NAS su!::x::ontractor (s). As the new R&D 'management
culture begins to take root (e.g., within 1-2 years), consideration of
establishing the several administrative offices is appropriate.

The above reference to an NAS subcontract(s) recognizes that NAS may need
to obtain such assistance to develop and implement the type of vigorous, close
hanas-on assistance and locally centerea R&D management development effort
implied in this discussion•

..' .

.!
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APPENDIX F

Applied Science and ~echnology Project
(263-0016)

case History
PhosFhate Ores

i

I. Description

A. This R&D project was designed to:

1. Evaluate, in the laboratory, the technological beneficiation
problems of a variety of pho~hate 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 purpose of the Applied Science and 'Iechnology
Research project, this project element aimed to improve the institu~ioral

capability of a portion of the Egyptian S&l" community to cevelop and
rranage research pro9r~us directed to priority develofment probl~~s.

c. Fhysically this R&D project consists of laboratol~ scale chemical
precessing of phosr;hate ore" samples using t..'1e batch equipment of the N.RC
in cairo and pilot plant testing of ores at t..~e El Tebbin facilities of
the O:ntral ~~etalurgical P.esearch and D;veloprr.ent Institute (OlRDI) , a
campanion i~~titute of t..~e NRC within the AcadB~y of Scientific Research
and 'I'o;:chnolosy. 'Ihis facility has a capacity of one ton per hour on a
continuous three shitt "basis. This output has been reached on a one
shift basis as of Novei~er 1983.

D. Institutionally the project is under the control of the Director,
Dr. Abdel Azim, and of the Principal Investigator, Dr. Tal;ifik Boulos,
both staff rnerr.bers of the O,rnoI;t~OC. It is conducted partly under
contract to the Executive Organization for the Industrial and Mining
COIrplexes (U~(') , an Egyptian government agency, ana t..'e Hisr Phosphate
Compan~l and the El Nasr 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 (TVA) and 7 are still employed on the project.

II. Project life

A. 'I'he conception of t..~is project developed as part of the continu-
i ng relationship of NRC researcher s and t..~e Phosphate Fertilizer Ccrnpany,
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a government entity. This relationship dates back to the I:.-eginning of
NRC in the mid-1950's ane the participation of staff members in studies
of phosphate research. During the 50' sand 60' s, NRC concentrated on
building research and study capabilities within NRC, and in assisting
masters and doctoral candioates to complete their theses and disserta­
tions. When the Abu 'I'artur phosphate deposit in Egypt' s western desert

. (estimated at one billion tons) was discovered in the late 60's, three
key NFC staff members became part of an international consortium "ccmnit­
teen 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 "World Phosphate Belt" which
loops from 110rocco through /I~geria, Egypt, Saudi Arabia, Jordan and
Israel. '!he AID project element evolved from that interest. The first
significant user-oriented contract was with the Harnrawein Phosphate
Company about 1974, and this was followed by the other two company
contacts. There was, in addition, a series of conference discussions
with the university cCInitunity. 'I"ne essential project element of the
Applied Science and Technology Project was defined in ~77. A
preli~inary design was presented to the JCC in l1ay 1978 and a final
design approved by the JCC in November 1978. Luring the ensuing six
ITlonths, discussions continued wi th the companies ana in April 1979 a
panel of three u.S. scientists and engineers IT.et with seven Egyptian
counterparts for discussions and for a visit to the p::ceuction facilities
of the Fhos:.-:hate Fertilizer Company. This visit elr.phasized the
industrial aspects of phosphate fertilizer plannin<;, :ranufacturing and
rr.arketing. l'.cditional rr.eetings of the joint panel grol.'P during the
following lear resulted in a rEfort to the JCC ~lacir.g specific focuS on
(1) progress, (2) beneficiation equi~T.ent and facilities, (3) pilot
plant, (4) chE-.n:ical process~ng, (5) economic assessrr:ent neeGs,
(6) multidisciplinary approach, and (7) a long-term progra'Ti of nevel
tec~nologies. It should be noteo that what was designee was a limited
research effort and not a c~T.?lete research oesign, includir~ physical
facilities, production cost estirrates, etc., a level of sophistication
still not evident in 1983.

The "beneficiation," in this case upgraclng the ore to international
standards, has two rrajor corrponents, mineral beneficiation or ore prepa­
ration and cherrJcal ber.eficiation or chemicals preparation (i.e., phos­
phoric acid). Initial emphasis was on the first, ore preparation, and on
a continuous process in preference to "batch" preparation.

B. As a prelimina~l to implementation, ~~e research group wrote a
work plan to irclude evaluation of the deposits and beneficiation,
c~emical processing and techno-economic studies. In their early work,
the three NBC staff meIT~ers, who were working with the internatior~l

consortiu.:n and the French consultant company, had suggested a wet proces­
sing method and that had been adopted by the consortium. At ~e request
of U.S. par.el members, early in the L'Tlplementation period, the aesign was
modified to include a "ary 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 Frocess and that precess was upscaled to pilot
plant level by·mid-1982. 'I'he industrial end-users began by supplying
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NFC/O,ffiDI 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 11idd1e 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 econorr~cally

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~~ica1 beneficiation. This practice has continued
throughout ~~e project work and has contributed greatly to the steady
progress of the project element. A Phase II Program Plan was prepared
including a scheduling bar type Chart (see /lnnex A) of all project
activi ties. As of November 1983 the project is substantially on time.

c. The disserr~nation and marketing of the plans, progress and results
of this activity have been essentially continuous from the beginning with
constant interaction betv;een Q·1RDI and the fertilizer industry both in
Egypt and abroad. Visits to Egypt were mace by the Chairrnanof the
International Fertilizer Deve10pnent Corporation, and by lEe's Chief
Chemist, and key staff rnemC€rs partici~ated in international conferences
and these contacts helped place the Egyptian situation in context.
Generally S;?eaking the supply of high grade ore is decreasing rapidly and
this factor encouraged studies of the medium grade ore generally found in
Egypt. More recently a cepressed world market for fertilizer ci1emica1s
has put in doubt the cieve1cfment of IT,edium grade ores worldwide.

D. 'I'he H&D project is scheduled to end by Decem.berJS84 and will meet
that schedule. hith the aecrease in world market prices for fertilizer
chemicals, the econca~ of developing a substantial industry in phosphate
ore processing seems doubtful for the present. Hmvever these studies
have deve1cped aooitiona1 possible activities in the. searc.1; for
alternative 1cca1 uses of phospr~tes; e.g., in anirr~l feeds and in super
pho~hates for cleaning. Work is going forward on estab1in~ent of a
Company phosphoric acid production ~lant using the Abu Zaba1 site ores
and the t\O;Q coltpany engineers responsible for that plant have been
trained "on-the-job" at the a·lkDI I;-ilot plant in E1 Tebbin.

E. A series of periodic reviews have kept this R&D project up-to­
date as it progressed. Changes were ffi3.de in the cesign, imp1~'nentation

and, potentially, in the results which will be accomplished. 'Ine drop in
fertilizer ch~1dca1 prices wor1d~ide has raised serious economic
questions and the techno-economic 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 improvement of
institutional capability is a basic concern. While 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 (J·tRDlfi~RC personnel. This time period has
seen a change of style in which applied rese~rch and directed effort have
altered the basic Q/.F'..DI approach tOHard that of "results". From a basic
science and acad~~ica1ly isolated work environment to an applied research
and user-oriented sensitivity, the O\~DI has changed focus and added
these new dimensions to its oI'Y:3oing relationships with industry ano
cornnerce. Part of tha t c.l1ange is due to the Phosphate Ores project.
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APPENDIX G

Evaluation Team Merrbers

Team Leader: Ms. Nena Vreeland, Office of Evaluation, AID~vashington.

Prof. Ahrr.ed Hohamr:ed Azzaro, Former Vice Rector, Faculty of Science, Ein Shams
University and Former Scientific Counselor in Washington.

Prof. Nayel Barakat, Former Dean, Faculty of Sciences, Ein Shams University
and Former Scientific Counselor in Bonn and presently Professor of
Physics,Ein Shams university.

Mr. David Carr, Program Economist, USAID/Cairo.

Mr. Richard Fraenkel, Agricultural Economist and Sociologist, USAID;tairo.

Prof. Ahmed Aziz K~al, Dean, Faculty of Engineering, Cairo University.

Prof. Michael Radnor, Director, Institute of Science and Technology,
Northwestern university.

~tr. Ross Th~~s, President, Management Associates International, Retired AID
Science and Te~~nology Officer.

~tr. Richard WilliaIT~, Industrial Engineering Of.ficer, USAID;Cairo.

Institutional Coordir~tors:

;...sRr - Prof. Hatem Hoharned Aly, Program Monitor

NOC - Prof. Nabil Saleh, Program Honitor
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