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Preface

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

Major contributions to the evaluation were the knowledge,-insights and
practical reflections of Dr. Ibrahim Badran, President of the Academy of

- Scientific Research and Technology, Dr. Mohamed Kamel, Director of the

National Research Center, Dr. A.S. El Nockrashy, Program Coordinator for rthe
Applied S&T 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 sides, has not
been an easy one, it has been accompanied by a large element of goodwill,
enthusiasm, and an-.unusually strong sense of purrose on all sides.. Thais
goodwill and cooperation carried over into the work of the evaluation team, -
ard the team wishes to acknowledge with deep appreciation the assistance
provided by ASRT and NRC program coordinators, the many Egyptian scientists,
administrators, principal investigators and other public and private ssctor
personnel contacted during the course of the evaluation. All responded

tiently and candidly to thie team's cuestions and recuests for infermation.
The work would not have been possible without this support. Representatives
of the U.S. contractors arnd members of the Joint Consultative Committee were

" similarly helpful.

The U.S. members of the team wish to express special zppreciation to
Dr. Ahmed Mohammed Azzam and Dr. Nayel Barakat, Egyptian team members, who
gave unstintingly of their time and efforts in a most effective way and who
were, in addition, fine companions in all we did together. %e also wish to
thank Dr. Ahmed Aziz Kamal for the time taken from his busy schedule for the
benefit of the team and the evaluation.
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Executive Sunmary

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 cumlative design. Total funding is $24.4
million. . .

The Egyptian agency responsible for the project is the Academy of
Scientific Research and Technology (ASRT), 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 . . ." and "to develop international relations." (For full text, see
2Appendix A.)

Much of the specific technical research was carried out by the National
Research Center (NRC), cne of eleven ASRT "institutes.”

2chievements

ASRT has established itself as a primary resource of the Egyptian S&T
community. It is the predominant institution linking together scme 1500
Egyptian scientists and engineers and has made substantial gains in its own
internal capability to undertake and perform significant work on Egypt's
development problems. ASRT will now be largely responsible for, ana
increasingly in a position to provide lezcdership for, the S&T elements of the
National Five Year Plan implemented through a derived S&T five year plan
initiated by the Academy. It has developed active cooperative working
arrangements with both public and private sector entities and is in a cosmtlon
- to expand those arrancements. ASKRT recognizes the need to improve R&D
management practices in order to respond better to the develorment needs of
Egypt and indicates it is prepared to commit resources to that improvement.
The final two years of the project offer the opportunity to strengthen the
essential management functions necessary to permit ASRT to sustain a program
of applied research of high quality and utility and to compete for scarce
resources from sponsors of research.

Future Direction

ASRT and NRC have already artlculated most of the management functions
necessary for further growth. The evaluation team summarizes these as:
(1) establish priorities and program strategies, (2) expand collaboration with
end-users, (3) establish more specific criteria in cecision-making,
(4) maintain good administrative practice and control, (5) cope with the
persistent problem of maintenance and repair, (6) develop "linkage" working
relationships and improve comnunications, (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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Recamendations for the Applied S&T Research Project

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

1. The National Academy of Sciences (NAS), as a U.S. contractor, should
consult with ASRT and, under ASRT guidance, adjust its work in terms of a
shift to: (a) strengthening the management functions of ASRT, and (b) a
stronger in-country training program including a training-of-trainer
approach. ATD, 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 Consultative Committee (JCC) to 1$86.
Within the JCC program the evaluation team recommends that "national pollcy“
activities remain as primarily an Egyptlan effort.

2. All R«D and Demonstration Project activity under this progect should
be concluded by September 1985 or sooner. ., :

3. ASRT should review the budget and cecide on the reallocatzens which
it proposes.

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

5. Special ASRT attention should be given to the design and installation
of the procurement/maintenance/repair management system of the Scientific and
Technical Instrumentation Center (STI)

6. The CGeorgia Institute of Technology contract (information system)
should be extended to Cct. 1986, but should be reevaluated in late 1984 and
lass,

7. Subject to progressrin this new strategy, AID shculd consider
favorably further future support, preferably through a matching of funds with
end-user sponsors.

it
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ATD

ASRY
Battelle
DRI

Five Year Plan
Georgia Tech
GOE

JCC

MIT

NAS

NBS

NIH

NRC

R&D

S&T *

Abbreviations

~ Agency foz: International Development (worldwide)

- Academy of Scientific Research and Technology

- Battelle Memoriai Institute

- Denver Research Institute

- Government of Egypt Nationa;. Five Year Plan (1983-1987)
- Georgia Institute of Technology

- Government of Egypt

- Jo’int Consultativé Committee

- Massachusetts Institute of Technology

- National Academy of Scierces

- National Bureau of Standards

= National Institutes of Health

+~ National Research Cenﬁer
- Resear.:h andbevelopment :

- Science and Technology

SsT Five Year Plan - Fivé Year Plan for the Specific Councils (1983-1987)

STI

USAID

- Scientific and Technical Instrumentation Center

| _ = AID Mission to Egypt (local) S . .-
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PART 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 develcpment
problems. (See Appendix B, Logical Framework.}

This purpose was to be achieved through outputs in several areas which,
taken together, form a comprehensive strategy of improvements. These make up
the six components of the project: First, policy studies and international
- seminars aimed at defining the elements of a science and technolegy policy for

Egypt. Second, science and technology program management aimed at
strengthening the management and control capability of the Academy of
Scientific Research and Technology ané its principal multidisciplinary
research institute, the National Research Center. Third, several R&D and
Demonstration projects (activities). These activities were aimed at
establishing new linkages between the academically-oriented research
~institutes and end-user groups in industry and agriculture, and were seen as
vehicles enabling Egvptian researchers to develop and test skills in designing
and managing applied research linked to end-users. Fourth, establishment of a
national S&T information system. Fifth, establishment of a training
capability in maintenance and repair of scientific equipment. Aand sixth,
develorment of ccordinated services in standardization, measurement and
quality control to support industry. Cutting across mcst of these components
was a substantial program of eguipment procurement, originally estimated at
one-third of the $16.1 million for Fhase II.

~ With the exception of the information system, the management of which
required the formation of a new inter-institutional coordinating group with .
management responsibilities, the ccmponents 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 apprcaches to
achieving the desired improvements. Fhase 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. ASRT is the
counterpart institution. A Joint Consultative Committee (JCC) consisting of
five Egytian ané five American scientists provides overall guidance to ASRT
regarding the project. None of the five U.S. contractors has overall

RN p—

[PUOR——




coordination responsibility for all six project camponents, with the result
that tne project has placed a substantizl management responsibility on the
ASRT and on AID with whom the contractual arrangements are signed. ,
Cooréination and overall management on the Egyptian side resides in ASRT,

The purpose of this mid-course "process”" evaluation of Fhase II is to
assist ASFT and its institutes, the U.S. contractors, and AID to improve their
perfornanbe during the final two years of Fhase II so that the project outputs
and purpose will be achieved as planned. The evaluation team followed a scope
of work predared by 2ID and agreed to by ASRT (see Appendix C).

The general methodology used by the evaluation team was to conduct open
discussions with varied groups and people, especially focusing on the
evaluation topics in the Evaluvation-Scope of Work (Appendix C, paragraph C),
over a pericd of two weeks, then to concertrate on specific topics. 1In doing
this the team selected as the most rrofitable topics of: overall project
management, roie of American contractors and policy studies. The topics of
~research capabilitips and commodities appeared to the team as sufficiently
well advanced tnat t they need not be addressed in this interim process
evaluation. 1In carrving out the evaluation, the team identified those areas
in which progress apneared to be slow compared to project expectatioas;
interviewed Egvrtianz and Americans regarding ‘their perception of the project,
problems they are encountering in their research management experience and
their explanations for successful or lagging performance; and attempted to

reconcile differing viewcoints through larger exglanatory models. tost of the

explanations fecused on management issues, on Gifferent expectations as to
recles ana responsibilities, and on the question of whether or not the preoject
was succeedirg in achieving one of its key outputs, implementation of
effective management systems at ASRT and the NRC. Different perceptions were
evident of what constitutes an effsctive RsD management system that can best
ensure that a research vroduct or technolegy will have a Gevelopment irpact,
and on what had to be done to learrn and apply the lessons from experience
gained under the Arplied 5&T Resea:ch project. The team's recommencations
address the problems and solutions from a composite viewpoint but are purely
the responeibility of the team and its efforts.

Sionificant Achievements

The evaluation team concluded that the Applied S&T Research project has
strengthened a nascent ability of the ASRI and NRC to plan and monitor a
program of applied research directed to industry, agriculture, health and
nutrition needs, The ASRT, though still a young institution, has credibly
demonstrated that the 5&T community in Egypt can have a reacsonable impact on
develorment problems; can supgort industrial production needs; can adapt new
technologies in an established period of time; and can undertake research
involving several disciplines. The team fcurd strong evidence of ASKT and NRC
awareness of ¢ need to upgrade RiD management practice necessary to build more
rapidly on these accomplishments. Bjually important, the ASRT and NEC have
reached a point where they expect to be able to compete convincingly for
sponsors ancé 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 management functions to complete
this initial stage of institutional development in the ASKT and NRC.

—2-
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The specific research, -training and infrastructure accomplishments

- supported by the project to date, although very important, do not in
themselves constitute institutionalization of an R&D management system.
Although the AID Mission states that such institutionalization was not the
purpose of the Fhase II project, the team believes that sufficient momentum
has been generated that the next two years of the project should focus
strongly on management improvement. This 1mprovement should involve
strengthening the staff of the ASRL to provide guidance, design resources and
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 investigatcrs and researchers to basic R&D management concepts.

This will require some shift in implementation strategy and some redirection ;
. of both attention and resources in the 2pplied S&T Kesearch 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 goverrment. The experience of working with
end-ucers 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, both apgroaches
could generate increasing external incentives for applied research, vaid by
end-users. The govermment's budgetary commitment to support a substantial
proportion of the "Five Year Plan for the Specific Councils, 1983-1S87" also
represents a new stage in ASRT's growth.

s o mw —————

Few, if any, of the elements of RsD management, or even its basic
corcepts, were in place in Egypt when the project began. Thus, the situatioen
in 1883 is very different from that prevailing in 1876 (when the ASKT was
barely four years old), cr even as recently as 1980. Although the recoré of
accomplishrments is not without its share of technical problems and
difficulties in management ané coordination, there is no question but that the
perception of the ASET and NRC by user groups is changing, and that the
researchers and acministrators involved have themselves gained eelf-confmence
ln their management and technical abilities.

Phase II Implementation Status and Prospects

Although the rate of expenditure under Phase II has accelerated gradually
between 1980 and 1583, three-fourths of the funds for Phase II remained
unspent as of September 1583. The team is satisfied that the maintenance and
repair (National Institutes of Health-NIH) and the standardization (National
Bureau of Standards~NES) components will be ccompleted as planned. Both NIH
and NBS are depencdent on the University of Wisconsin to complete their tasks,
the former in establishing a management system for maintenance/repair/
procurement, and the latter for the prccurement of equipment for calibration
and training. Vork on these has begun or is continuing well. A major single
expenditure is scheduled to be made for a food technology pilot plant, subject
- to decisions which may be made in the recommended 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-



- provide for U.S. short-term technical advisory sugport, fact-finding trips,
and R&D management improvement, and in establishing user "nodes" for the
science and technology information system (Georgia 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 Bgyptian use of fixed budge: estimates for
equipment and supplies for an activity (applied research) which by its nature
involves uncertainty and reqguires flexibility; the tendency of Egyptian
counterparts (and, to a certain extent, AID) to regard elements 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 to 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 camprehensive
implementation plan were to be largely completed within the next two years,
the team believes tnat additional time will be necessary for any reasonable
test of the information system. :

The evaluation team has concluded that the purpose of the project remains
valid for the next two years and that the achievements to date are
- sufficiently strong to warrant a forwaré thrust in implementation strategy,

both to promote the purpose of the project and remedy some current delays in
implementation. This shift refocuses attention on the develooment of

management in ASRT and NRC andg on a concerted in-country training program.

Future Direction

In the view of the evaluation team, major tasks lie ahead in consolidating
and building on initial accorplishments., It will be necessary in some areas
to strengthen management awareness, capacities, and administrative functions
as described in the evaluation report, esgecially in ASRT, and to take further
advantage of technigues 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
will be overcome. BAmong these management functions, many of which the ASRT
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 zpplied research. The S&T five year plan could itself be
used as a vehicle for the further development of acpropriate management
functions. .

2. Follow up the experience gained in the R&D and Demonstration projects
by insisting on the consicderation of end-use and "real world" economic and
social factors and, perhaps more fundamentally, developing collatoration
strategies with users for all applied research projects funded through tne
ASKT and NRC early in project selection and design. The criterion of end-use
should also be applied, as appropriate, to the location of scme development .
and testing eguipment (e.g., by locating pllot plants in industrial rather
than laboratory contexts. This was cone in the case of the wool wax project).

-4
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3. Establish more specific criteria governing not only the design, but
also modification and/or termination of research prCJ cts. In a world of
scarce resources and pressing development needs, it is necessary to manage
resources judiciously. Clear criteria can ease the zcononically or
politically difficult decisions to redirect or terminace research that proves
to be unproductive in an anticipated period of time. (For example, the case
of the research project of Food Crops for Arid Lands.)

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

5. Continue to seek imaginative ways of coping with the persistent
problem of maintenance and repair, and provide substantial incentive payments
to this area. The maintenance and repair of equipment are irtimately related
to the Acacdemy's ability to attract research sponsors, especizlly in the mid-
and long-term. Efforts under Phase II of the AID project to aprly training
models that can help retain both trainers and trainees will have to be
carefully monltorea, particularly thelr effectiveness in retaining a corps of
electronic engineers. ' ,

6. Support joint working relaticnships and internal ccrmunication within
the research community. 1Ine many activities assisted by this project led to.
added requirements for coordination and communication. The team consicers
that Egyptian management styles discourage information sharing and erﬂocrage
tndividual retention of control over activities involving perscnal
responsibility. There are, nevertheless, some straightforwaré and UDEXlelted
opportunities for the exchamge of experience, such as meetings between
principal investigators to discuss such common problems as procurement or
research marketing. :

7. Emphasize training in Egypt and training-ocf-trainers. The team
concluces 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 the
project that it is ncw possible and necessary to move in the direction of a
more concerted training program. This program can build on the congoing
training program in RkKC and can design training programs at ASRT tailored to
particular levels of program responsibilities and functions. Building lecal
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
perconnel, training programs can focus on training-of-trainers, on celnctmg
candidates for training from staff members having well-established stakes in
their jots, on building a library of R&D management reference materlals, and
creating on linkages with sources of expertise.

8. Conduct assessnent of research programs. The managenment function of
evaluation is not yet oraanlzatlonally defined, although some "evaluative" and
monitoring activities are belng carried out within the ASKT and RREC. The ASRT
can approach this function in a combination of ways: at the institute level,
at the level of the research project, and ASRT and NRC can require the wider
use of self-monitoring systems already tested in some R&D projects. At the
level of the ASKT staff, the ASRT can establish a central system for program
assessment (including evaluation and techno-economic analysis). The ASET can
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pericdically review groups of research projects, by priority and by sector,
and assess their progress toward meeting national development priorities.

9, Flan for self-sufficiency. As part of a broadened "marketing”
effort, the ASKT and NRC ¢an begin to set for themselves realistic goals for
incentive income, and a plan for attaining these goals, as a basis for
reviewing progress in the direction of self-sufficiency. As technical and
management functions are strengthened, the team believes that these
organizations will attract external sponsors, both in Egypt and the donor
camunity.

Reccmmendations for the Applied S&T Research Project

The following recommendations are designed to enable the 2SRT, by the end
of the Appliecd S&T Research project, to be in a strong institutional position
to guide ané manage a program of applied research, as both a model for and a
direct participant in, applied research in Egyst. Taken together, these
reccmmencations call for a much stronger emphasis on R&D management and
in-country training, a shift in strategy that is necessarv if the outputs andg
purpose of the project are to be achieved by 1986. The team believes that
such a shift is feasible, given tne improved applied research capabilities and
infrastructure, and the likelihood that the related services of procurement/
malntenance/repalr and stanaarolzatlon wzll be established within thelr
contracted periods.

1. The NAS should immediately review its program in terms of what is
recanmended as a major shift in project strategy toward strengthening
selected management functions in ASRT and a stronger in-country training
program in R&D management in NRC. The latter should ircorporate a
"training-of-trainers” approach and the experience gained under this project.

{(a) Strengthened R&D management capacity and administrative
functions: The NAS should approach ASKT to ascertain its interest in a
comprehensive program of management-building assistance, and, if ASRT is
interested, the NAS should select one or more institutions qualified to
provide the R&D management assistance required to strengthen management
capacity in ASRT and assist in the establishment of selected :
administrative functions. The NAS and ASRT should discuss with AID any.
adaitional 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 ASKT as a key
element in a strategy for U.S. sucport for overall S&T development in
Egypt. If the ASRT does not express an interest in this refocused effort
by March 1984, the NAS contract should be extended only to September 1985,
and should focus on the development of in-country training, and support
for the activities of the Joint Consultative Committee. If ASRT does
agree, it should demonstrate its commitment to this effort by assigning
adeguate incentive funds to the R&D management improvement effort; the
method of such commitment should be an ASRT decision. [Responsibility
ASRT/NAS. ]
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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 mocest, but important, improvement in in-country
training. [Responsibility ASRT/ANAS.] ,

(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. [Responsibility
- BASRT/NAS.] ‘

(d) With regard to the policy components, 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 corponent.
[Responsibility ASRT.]

2. The R&D and Demonstration activity component under this project
should be concluded not later than September 1985, whether or not all the
individual research activities have been brought to completicn. This will
require a terminal date early in 1984 for ordering equipment to ensure
delivery and installation by September 1985. The team believes that these
research ané demonstration activities will have served their purpose under
this project, as vehicles for gaining management experience in applied
research, and for building a basis for internal and external confidence. The
ASRT and NRC should now move to synthesize and disseminate the lessons
learned, and to capitalize cn their strengthened position. The attention
given kty ASRI staff to implementing these research activities should turn
toward strengthening selected manacement functions, to identifying and ,
building its constituency of users and markets, and to attaining a greater
level of indigenous and self-sustzining support less depenuent on general
donor grants. [Responsibility ASKT.]

3. The ASRT should immediately revier 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
excepticns 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 ASRT
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 ASRT's commitment 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 2SRT.
[Responsibility ASRI/AID.] _




————

4. In developing its recommendations on budget reallocations between
specific R&D and Demonstration projects, the ASRT should, in consultation with
NRC, consider the following criteria, in rank order of priority (these
criteria are inferred from the purpose of the Applied S&T Research project):

(a) those projects at or close to completion in terms of their
criginally 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 demonstrated;

(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 ASRT.]

5. 1In reviewing the relationship between project components, the ASRT
should give special attention to the careful integration of the NIH and
University of Wisconsin activities relating to the design and installation of

~ an cverall procurement maintenance/repair management system in STI, to ensure

that such a system is fully understood by the new director of STI. ASRT
should move quickly to complete the design of the integrated procurement
management system, using University of Wisconsin and NIH resources, and '’
implement this system. [Respcnsibility ASRT.]

6. The Georgia Tech 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 which major
investments have already been made, the slowness with which the "user -
orientation” of the system is being carried out, and the complex management
requirements and responsibilities involved. To activate the "user
orientation" side, ASRT should review the original selection of information
nodes (for example, consider the desirability of the location of one ncode in

 the Ministry 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 boarda. AID should carefully evaluate this component at the end of
1984 and 1985. [Responsibility AID.]

7. If, during the next two to three years, the ASRT (and NEC) ;
demonstrate sufficient continued progress in an ability to guide and manage an
applied research program through renewed efforts to strengthen selected R&D
management functions, and as external sgonsorship and interest from end-users
continues tc Gevelop, AID should consider favorably future sugport. The
preferred model for such support should be one of matching funds for high
priority research for which end-user support is clearly evident through both
direct involvement in research programs and the promise of concrete resources
for carrying out tne research. 2An example of such an arrargement is the wool
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wax project. In such research the U.S. would at least match the funds or
resources provided by an industrial user to pay for the research. Aanother

example could involve future efforts in the pharmaceutical chemicals project.-
" This is elaborated further in this report. (See bPart II, page 14.) .

[Respon31b111ty AID.]

-

PO ——



 m—

PART II

Project Management

Influence of Project Desigh on Ménagement'

The design of the Applied S&T Research project has noticeably influenced
the way in which the particular oroups involved in the project have managed
their respective tasks. A summary of these design features provides a
framework for the later discussion of project management and the role of the
five principal U.S. contractors. _Few of these design 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. Scme 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 hampered the coordination of the several
components of the project, even though these compenents represent an
appropriate mix of elements necessary for overall improvement in applied
research. In AID jargon, what began as a "project" apprpears to have taken on
many characteristics of a “program”.

2. Narrow Scope for Management Choice: The Phase I1 project design

“evolved from the exploraticns mace in Phase I. The R&D portions followed the

Egyptian practice of fixing specific budget amounts in detail and this was
perceived by th= RiD managers as limiting the flexibility of management
decisions. The irput services portions were fully committed to individual
contracts and that was also perceived as being inflexible. An additional
problem arose in that Egyptian scientists and administrators saw themselves as
frustrated by AID rules and requlations and by the AID bureaucracy. While
each of these perceptions is partially true none are, of ccurse, 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 core with the realities of the situation

under trying and unaccustcmed circumstances. As a result the project cesign,

~a joint Ecyptian/U.S. effort, did not provide the scientists and managers the

fullest possible opportunity to exercise R&D management funticons and to make
choices involving the exercise of these furctions and to use the project as a
"laboratory" for testing and developing management skills., The 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 mig-course corrections requiring judoment, internal
campromise, decision and action,. Conversely this tight structuring certanly
permitted, and possibly encouraged, the Egyptians to go to the AID Mission and
the JCC to make decisions on matters which should rroperly 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 "Supply” Side of S&T: The Phase II project paper

places emphasis on "the 'supply' side of S&T, i.e., on improving the skills,

reputation and marketability of the research community." This emphasis may
have been appropriate during Phase I of the project. During Phase II, it
conflicted with the aim of orienting applied research toward the "end-user"
(the "cemand" side) which requires: (1) a careful consideration, at the-
beginning of research, of the relationships between the possible technology
ané 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) engaging 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,
appears to have little or no end-user orientation.

- There is very great difference bntween marketlng a research product or ;
technology at the end of a research process designed mainly to prove Egyptian
capabilities to do aoplled research in selected areas, and assessing the
1mpllcatloqs for marketing the product or technology at the beglnnlgg and

during the research preccess or involving the user or sponsor early in the

pro:ect conception and design stage. The experience of the first three yeare
of Fhase II has brought this difference into sharper focus. Wwhile there was
an initial effort to develop a marketing function, the team found no evidence
that the Academy and the NRC were able to provide research managers and staffs
with the analytical services and guidance within the project (referred to as
"techno-econcmic" analysis) to support a charge in designing research by
emchasizing "end-use" at the beginning. A similar problem has affected the
S&T inforﬂatlon system. At the time of the evaluation, the 1nfornatlon user
"nodes” (the "aemanc side") had not yet been activated.

The above de51gn elements have been and will probably continue to be a
deterrent to improved performance, and are impediments to the achievement of
the output and purpcse of the project. The team has recommended some actions
during the final years of the project to ease these constraints without .
recesigning the project (Part I).

Overall Proiject Management -

In order to assess the management of the project and its implications for
the achievement of project outputs ané purpose, the evaluation team extended
the framework of its investigation and analysis (to the extent that time
permitted) to the larger organizational context in which the project is being
carried out. This approach also enabled the team to obtain a general

impression of how the project related to overall management resources in the
Acacdemy and NRC.

The project has six major components, and involves fifteen participating
Egyptian institutions (of which four have major roles) and five principal U.S.
contractors. The Joint Consultative Committee of five U.S. and five Egyptian
scientists provide guidance and reccmnendations to the Presicdent of the

Academy curlng meetings held every six months, alternately in Egypt and the
US.
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3 feature of the project, on both the Egyptian and U.S. side, is that the

same indivicduals have played key roles (in some cases more than one role) in

- managing the project during the three years since Fhase II started, and even
during the years of Fhase I. This has provided a sense of continuity and
stability in management. On the other hand, it is also clear that the Academy
has not succeeded in recruiting new experienced staff needed to carry out
adequately several important manacement 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 dezigned, the most that can be expected is a more
cdeliberate use of part-time or rotational assignment of scientists and
engineers to management functicns. Future management structure development

and training programs should experiment with more imaginative ways of taking
these constraints into account.

Management at the Executive Level

Responsibility for overall policy and management, for all project
components, rests with the Presicent of the ASRT. A program coordinator
manages ongoing operations and monitors progress. The President makes major
pelicy and program decisions (and many minor decisions as well) after
consultation with the JCC and discussions with the program ccordinator,
directors of particirating institutes, and the principal investigators or
chairmen of steering committees of the respective R&D and Demonstratloﬂ
activities being varrled out under the project.

Although a management system for the project exists and can be lccated in
organizational form in the Academy, it does not fully represent the manner in
vhich cecisions are made and subsequently transmitted to individuals ard
groups. Decision-making is highly centralized, relatively little authority is
delegated and 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 unigue to the
’cademy, but are widely characterstic of Egyptian organizational and
management styles. These characteristics heighten the risk that, without
continuous attention, problems and trends can develop, their correction
ultimately requiring a kind of crisis management. -

- Bnother observable aspect of executive management is the absence of stable
and wicely understood criteria (other than those of personal relationship and
trust) upon which the President ¢an rely in making decisions on perfcrmance
and progress. The management burdens placed on the Academy by the project
were fairly new ones, and the Academy is itself a young institution (1972).
Although the Academy's mandate has always involved it in some direct
management of research programs, a second, more familiar role is that of a

‘broker, or grant instituticn--an intermediary between research sponsors and

research institutions. Not surprisingly, the kinds of detailed internal
policies and criteria useful as reference pecints in making decisions or

establishing program guidance have not been fully developed and published.
This situation stards in marked contrast to the forceful and articulate
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espousal by the Academy of the general policy that sponsored research must be
applled to national Gevelopment- neecs and must eventually be marketed tc
aevelopment agencies. -

The above conditions help explain the role into which the JCC has besen
cast during Phase 1I, as directly observed by the evaluation team and verified
“hroogh a review of reports exterding back into Phase I. Essentially, the JCC
twice a year performs management functions which should be performed within
the &cademy's internal management system in a more ccntlnuous manner.

The 3CC.does not focus exclusively, or even prlmarlly, on the expected

' functiors 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 within the larger S&T community. Almost by default, and
possibly because the JCC is not an independent body advisory to the President
of the Academy but rather a body chazired by him, the JCC has come to assume a
sudstantial role in project management, extending to such matters as budget
reallccations, procurement of specific equipment, etc. The terms of the
relationship between the JCC and thezAcacemy were unclear to the evaluation
team. The JCC had no firm basis for resisting the oaecerlng of its
involvement in management concerns, while at the same time it had no solid

~grounds for incisting that its recommendations be adopted ama carried out.

Both the President and the JCC acpear to be vell-informeé on the progress
of the project, the latter within the limitations set by twice-a-year
meetings. Iurin¢ the meetings, Egyptian participants and U.S. contractors
repcort on their activities, and important problems are addressec or assigned,
as appropriate, to task forces for the preparation of recammendations. These

meetings provide very useful mutual opportunities to recapitulate progress and

to reconfimm the purpose of the project.

‘The conditions described zbove have had scme effect on implementation
progress by encouraging a postponement of problem resclution and action until
the JCC meets semi-annually. 7They may also have relieved the perceived
necessity to institutionalize some management functions in the Academy, which

in turn delays the ability of the NAS contractor to implement that portion of
~the contract designed to carry out an R&D management improvement program. The

above conditions are less of a handicap to implementation, however, than they

_are to the ultimate R&D 1 manageren» improvement purpose of the project.

The evaluation team considers that early in the project U.S.
decision-makers and Egyptian administrators were not sufficiently convzrced of
one central fact about FiD management., This fact is that certain basic R&D
management approaches, procedures ané acministrative functions are imperative,
especially if an RaD institution is trying to obtain solutions to development
problems within tight fiscal, skill and time constraints. The most important
requirement is the one that requires appliz:d researchers to identify and have
an 1n-depth understanclng of the problem, and to design and carry out the
research in close collaboration with the 1rdustry, develorment agency, or
group which will actually have to invest in and "market" the resulting product
or technolcgy (through widespread application, production or extension).
Eaving an improved capability to sclve research problems, with some general

idea of end-users or development in wind, is an important step, but it is not
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~ a sufficient condition. The convmctlon that this approach to managenent is

important now appears to exist.

The pharmaceutical chemicals project can be used as a case example for a
possib e future design. . Thus, following the spirit of the approached prqposed
in this report, future efforts would 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 industry. Such efforts strengthen capacity and
industry motivation to adopt and sustain the production of locally
developed procucts while provicing, at the same time, the personnel and
facilities environment conducive to pilot testing and scale-up production
programs (this is especially important where companles are trying to build
up their own technical capacity); and

(c) to provide a complementary technology feedirg and service
function at the labo*atory level that will sustain a healthy ceveloplng
industry.

The precject so far has focused on laboratory based developrent‘as a
strategy to push towards achieving industry sugport and, thereby, reduce the
need for technology transfer. This was probably aprropriate as a ground level
start-up strategy, but the trend should now be toward a more complete and
balanced approach, with 2SRI/NFC playing the “corporate" laboratory role

- viz~a-viz the operating companies, acting as a window and a link to technolcgy:

as well as a primary technology source.

If the 2cademy is willing to commit itself to a program of improving
selected R&D management capacity curing the remainirg two years of the
project, building on the notable accomplishments already achieved, the
evaluation team believes that the Applied Science and Technology Research
project will contribute substantially to enabling Egypt's S&T coumunity to
develop and manage research to solve priority development problems.

‘gperational Level Management

A preogram coordinator manages the project directly from the Academy,
assisted by four technical officers who have monitored responsibilities over
assigned subproject activities (see Agppendix E).  The coordinator has
responsibility over local project costs granted to the Academ . such as the
incentive fund and the fund for local materials and supplies. Although most
of the R&D and Demonstration activities being carried out under the project
involve scientists and engineers in the NRC, the activities are not gcverned
by the NEC's own management and control system. Liaison between the 2cademy

and the NRC 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 sugport units to carry out the management functions of programming, .
techno-economic analysis, contracting and marketing studies. 1In a parallel
effort, the Academy was to have received support from short-term specialists
in policy, planning, evaluation, techno-economic analysis, and technology
assessment. Some of the units were made conditions precedent to Phase II..
The team found that, in the NRC, two of the envisioned functions are being
carried out on a part-time basis. 1In any event, the removal of the
AID-supported R&D and Demonstration activities from the management
jurisdiction cf the NRC sharply reduced the program motivation and incentive
funds for establlshlng the management units.

Corresponding units have not yet been establlshed 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
Academy to support implementation of the new "Five Year Flan of the Specxflc
Councils, 1983-1$87". The units ("sectors") are not yet fully manned, and
their devnlopment has not received support from short-term specialists through
the project (see Arpenalx E). :

The evaluation team believes that the functions of planning,
techno-economic analysis, and evaluation will assume greater importance in the
Zuture if the 2cademy is to mzke an impact on Egypt's development neecs
through the Five Year Plan. Techno-economic analysis at the predesign stage
of applied research is particularly 1mcortant, and currently lacks
institutional support.

Monitoring by the coordinator covers all components of the project, with
the notable exceptions of the S&T information system and the policy studies.
Reporting on progress peaks twice a year in anticipaticn of the JCC meetirgs.
Although more continuous mornd toring is carried out (e.g., through attendance
at regular meetings of steering committees), it is limited by the fact that
the monitors, like the coordinators, have other more basic responsibilities.
2gain, management is centralized. No meetings have been convened of all
principal investigators cof the RsD and Damonstration activities outside the
JCC to discuss common 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 efficiently toward the achievement of project objectives.
These activities are linked to U.S. ccntracts and FASAs governed by AID
regulations over which the Acacemy perceives (correctly) it has no direct )
budgetary control. Once the R&D and Demonstration activities are reviewed and
approved in the JCC, they are monitorea as fairly fixed activities with fixed
budgets. (Not all these activities have detailed implementation plans
necessary for adequate monitoring.) 1In 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 the laws of Egypt. The principal
areas left for the exercise of managerial judgment have been the selection of
candidates for training and the important function of allocating incentive
funds. TCuring the remaining two years of the project, howeve¥, 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 sbsence
of clear and widely understood criteria on which to make judgments and
decisions regarding performance of the individual activities being monitored.
Unfortunately, since they were for selection purposes only, the criteria set
forth in the project paper for tne initial selection of applied research
activities (see Project Paper) are not fully applicable to making judgments on
progress and performarce during the research. (The selection criteria would
be applicable if a research activity strays seriously away from its orlglnal

purpose; none of the activities under the project has done so) .

The arparent d@ifficulties faced by the Academy in trying to decide whether
and how to terminate the research activity on New Crops for Arid Lands were in
part the result of the lack of clear internzl policies and criteria governing
performances and progress against reasonable time-tables. This same lack is
posing similar difficulties as the Acacdemy tries to reach a decision on
reallocation of budgeted funds between contending research activities in
various stages of implementation and equipment procurement.

Technical Level Management

Seven specific R&D and Demonstration activities supported by the project
were at various stages of implementation and completion at the time of the
evaluation: More and Better Food, Biogas, Corrosion, Wool Wax, Bentoniteg,
Fhosphates, and Pharmaceuticals. Cne new research activity, an evaluation of
Egypt's experience in land reclamation projects to be conducted by the
Academy, was belng considered in place of the original New Crops for arid
Lands.,

"~ These research and demcnstration 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 regarced by the designers of the Applied S&T research project as one
crucial element in the process of institutional change helping to shape the
understanaing by researchers of the nature of research applied to developrent
needs and ites management requirements. The research activities funded under
the project were selected because they presented opportunities to develop and
demonstrate K&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 applled
research problems within epec1f1ed periods of time.

The evaluation team found that most principal investigators and ressarch
staffs understood this purpose in general terms. Naturally, their main
interest centered on their research activities per se; for those whose
research was completed or nearing completion, the issue was "where do we ge
from here?". In several instarnces, the preblem of laté equipment procurement
was uppermost, especially when the next stage of the research dependec on
expected equipment or supplies, but generally because the new equipment was
seen as contributing to an overall upgrading in their research capability.
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In terms of same straightforward RsD 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 well as in the lab; in the case of the More and Better Food project,
there was close interaction with the farmer, but less with the Ministry having
extension responsibilities; the Biogas project, while successful, was unlikely
to be taken up soon by village households for social and economic reasons;
Phosphate Pesearch continued without sufficient knowledge of the very
substantial investments that would be required for actual large-scale
procduction. As to the criterion of being able to begin and/or camplete the
research within some specified time frame, the experience was again mixed, as
was that for internal project monitoring. Scme employed fairly rigorous
management techniques; others had only a very general implementation plan.
Whether the project was managed by a steering committee (in the case of
multidisciplinary research) or by a single principal investigator did not
appear to account in an appreciable way for this variation. (See Agpendix F
for an illustrative history of one industrial project.)

Those interviewed reported that they had learned a great deal from this
experience (for many, simply working outside the laboratory in farmer'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 haé been a closer
relationship established (outsice the JCC forum) between all research staff
under the Appled S&T Research project, and between them and researchers
engaged in relatec work in other Ecyctian institutions. There was relatively.
little contact between these projects, little between the research and
demonstration projects and much less between them and other project camponents.

. The evaluation team understood that when most of the research activities
‘had bezen selected and approved in the JCC during Phase I, the isste of
‘ultimate end-use was not as prominent as it came to be during Fhase II. In
Phase I, the perceived prchlem was one of taking available research skills,
providing technical suppert and eguipment, and getting to work on applied
research problems having a more or less direct link to a develcpment prcblem
or a need of an industry. The research would be "successful” if it proved
that Egyptian could carry out such research. The "marketing” could be left to
the end, and the cost implication of eventual production or extension was not
seen as a factor guiding the research or demonstration. This has caused some
arguish as the researchers search for spcnsors to take up or extend the
research results. ‘ ,

It is unfortunate, therefore, that the research staff had to proceed
without the support planned in Phase II in research programming,
techno-economics and marketing. It is even more unfortunate that, outside the
JCC, no system is coerating to gather and synthesize the "lessons learned"-
from this initial experience in order to influence policy, to introcduce the
experience into training programs, and to disseminate the lessons to the
larger S&T community. : ‘



There was considerablé variation as well in the responsiveness of
technical management to the problem of preparing specifications for equipment
vhen it became apparent, as early as Thase I, that incomplete specifications
were contributing to procurement delays. This initial problem was aggravated
by the lack of priorities for equipment delivery and by changes in priorities
but remains as one area in which creative adaptation might have improved the
situation. “ ’

AID Management

The team learned of no AID management problems serious enough-to handicap
the implementation of the project. The project, however, has placed a heavy
managerent burden on the Mission. In the absence of a contracted overall
coordinator on the U.S. side to work with the counterpart institution in
managing &nd integrating all project components, this role was played by the
project manager in the Mission. All the participants interviewed agreed that
this role has been played in an outstanding manner, especially given the
camplexity 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 was caught in the same rigidities in the project design and felt
the day-to-day operational effects of the attempt in the project design to put
into a tight framework (and one closely governed by AID regqulations) an R&D
activity which by its nature reqguires experimentation and a certain
flexibility. '

The AID Mission will need to come to grips with the guestion of when its
development strategy should support an effort to institutionalize an R&D
management system and related capacity in ASRT and NRC, as distinct from a
program of improvements. Once a decision is made, the Missicn will have to
cenvey its position to the Academy.

The team noted two fairly significant instances of missed communication
between the project manager and the counterpart institution. The first dealt
with an understanding regarding one of the criteria for use of the fund feor
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 possible 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 campetition for resources took the
form of a search for additional funds. As the Applied S&T Research project
nears its termination date, the issue has more clearly beccme one of
‘reallocation between budgets, and the team believes AID should take an active
role in assisting the ASKT to understand both the opportunities for and
limitations on such reallocations within the terms of the basic Project
Agreement.
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Role of 2merican Contractors

The components of the project are implemented or assisted by five
principal U.S. contractors. - In two instances, responsibilities overlap. 1In
the first such instance, the University of Wisconsin and the National
Institutes of Health are each to play a role in institutionalizing an
instrurentation procurement/repair/maintenance system at STI. In the second,
the University of Wisconsin has the responsibility for equipment purchases
- relating to the activities of several of the other contractors, Three of the
five contractors have an "institutionalization" responsibility--that is,
providing the necessary resources to enable the counterpart organization to
become 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 lmpcrtance
of having full-time contractor renresentatxves in~country.

National Academy of Sciences (NAS)

NAS responsibilities under the project cover a wide range of activities
roughly groured as: those relating to the JCC, the functions of the Eesident
Director, providing consultant teams and staff training and some general
guidance and support for the technical subprojects. 1In general NAS has
corplied with the letter of the contract and much of the work has been
performed in exemplary fashion., :

~ Since the NAS contract is due to be terminated or extended in May 1984,
the evaluation team has looked in cdetail at the current situation at the ASRT
and WRC relative to NAS participation. As the project moved from Phase I to
Phase 1I, a distinct change of method appears to have been in order. Fhase I
appears as a "design" phase and Phase 1I an "cperational" phase. 1In this
operational phase ASRT has set the limits for the interaction with NAS based
on ASKI' perceptions of worthwhile activities and NAS has largely accepted
these limits as realistic, It is the sense of the evaluation team that the
NAS performed well within the ASRI limits but that this restricted the
benefits which should have been obtained.

A primary concern of the evaluation team has been a search for those areas
where the capacity for R&D management has been strengthened or, conversely,
not strengthened. In looking at ASKT the team saw a lack of understanding and
capability in functional support areas and judged a major need to be the
strengthening of the basic functions of R&D management, (See Apgendix D.)

The first step which has shown scme progress is the develcping of the
understanding and agpreciation of the need for such functions, and the
follow-on is the assistance in carrying out the activity. NAS attempted to
assist nascent develcrment of these functions at ASRT and NRC early in the
contract and the joint eifort met such problems as personnel structure,
salaries and professional "image". To have been within the “"operationzl" mode
of Phase II the evaluation team considers that NAS should have alerted top
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ASRT management, the JCC and USAID to the importance of this effort and to its

problems at that time and continued to press for further action.

The team consicers it imperative that, during the time remaining, the
project make available to ASRT, and ASKT utilize, the resources necessary to
understand and cGevelop these functions, in keeping with an expressed interest

‘by the President of ASRI'. This will require the services of an organization

which has considerable experience in the actual management of R&D efforts and
a sensitivity to the dynamic process of installing management change in this
field, The team believes that NAS should make an initial approach to ASRT,
but that for implementation NAS should subcontract the actual effort, working
closely with ASRT on design, scope of work and controls. While this is within
their present contractual scope of work it does amount to a major change in
approach, It may require additional financing although present unexnenced or
uncommitted funds are available within the contract budget.

~ The team considered the following factors to be important: (1) Under an
overall plan the development of various functions should include specialists
to provide supgort services but most especially, at this time, create an
operational knowledge of the management functions and of their value to
working level research efforts and research workers. (2) Initially the focus
should be on the ASRI's implementation of the S&T five-year plan with a
gradual shift to the development of routine research and development
pFrocedures and capabilities. (3} ASKC and NKC should be encouraged to develop
a training-of-trainers effort and a continuous staff training program
supported by bibliographic 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 emphasis, (5) While every resource
should be made available the thrust should be as an ASRT effort under ASRT
control and direction with ASRT assuming action responsibility.

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

University of Wisconsin

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

The team's examination of the causes of the delay indicated, once again,
problems in project design; a root cause of the difficulties was the use of
estimated budgets for eguipment 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 changes in either particular pieces of equipment or
in priorities as the research proceeded. When estimates prove to be invalid
or priorities charge or equipment requests are incomplete, there is an
~additional cdelay. A far more serious problem arises when the delay in
delivery and installation of equipment (anywhere from 100 to 500 éays 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 slow in
responding to some persistent problems in attempting te find partial solutions
to others and in alerting AID to both the problems ané possible remedies which
would have reduced the level of frustration and assisted Bgyptian scientists
in learning more of the practices and pitfalls of procuring scientific.
equipment ‘(dt least from the United States). ,

In the manner of delivering contracted services, the University of
Wisconsin contractor has remedied some of the serious flaws which affected the
success of the procurement effort curing Phase I, Other problems (e.g., the
time involved in securing waivers to purchase) are simply unchangeable.
However, more rapid action cculd have been taken to help scientists in
developing their equipment specifications and to establish a system of
priorities which centinuously reflected the most urgent requirements from the
Egyptian perspective, The Egyptian program coordinating unit could have been
brought more actively into sven an effort to manage the procurement process
more effectively. Many such problems, as well as the difficulties involved in
expediting shipments through customs, may have been overcome by the
arpointment of a local representative.

The team has conclucded that further improvement would reguire a major
reconstruction of both the Egyptizn budgets and the University of Wisconson
contract. Short of that, a strong effort should be made to incorporate the
lessons learned into the structuring of the new procurement/maintenance/repair
system at SII, giving special attention tc the possibility of a subsystem that
would facilitate rapld resoonse to small orders for supplies or minor
equipment.

National Institutes of Health

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

Malntenance and repair is a continuing problem because cf the difficulty
in retaining qualified persons once they have received their training, and in
recruiting fer training, and subsequently retaining, electronics engineers in
particular. Almost all those who were trained in Fhase I for maintenance and
repair left their project related jobs.
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It was too early to judge the results of the Phase II effort, since the
first course for electronics maintenance and repair had just been completed.
However, a deliberate effort is being made in Phase II to select (as trainers
ané trainees) scmewhat older engineers whe have invested more time and have a
stake in their positions in research institutions in Egypt. 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 distinct from engineers) with more advanced training and
equivalent stakes in their university ("administrative") positions.

This program does not fully address the matter of maintenance 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 Standsrds

The NBS has overall responsibility for providing technical assistance to
the Egyptian National Institute of Standards (NIS) and the Egyptian
Organization for Standardization and Cuality Control (ECS) in three areas:
(1) providing short term U.S. consultants and trainers; (2) participant
training of Egyptians in U.S. and in-ccuntry; (3) assist in preparing
specifications for procurerment of essential goods and materials.

After review of documentary material from USAID files and a series of
discussions with contractor and project-related personnel, the evaluation team
censicers this element of the project to ke progressing smocthly and accorcing
to schecdule with every expectation of completing its outputs on time and in a
satlsfactory fashion. Acaotlve proceduree aleong the way in meeting problems
in starcards and measurements indicate a realistic response to the developnent
needs of NIS and EQOS as they surface and suggests that no smgnlflcant change
in the operation of this project element is called for.

Georgia Institute of Technology

Georgia Tech is responsible to provide technical assistance to the ASRT

‘Scientific and dechnological Informaticn Center (ASKT/STI) in strategic

planning and in development of action proposals for systemwide activities and
to perform certain sg ec1f1c tasks related to: staff training, system
installaticn and management, cata base establishment, employment of an
Egyptian technical group and provision for a Project Manager.

The evaluation team has reviewed the USAID files and correspondence, has
discussed this project element with U.S. anc¢ Egyptian contract perscnnel, ASRT
and USAID officials and has observed the discussicns of this element during
the JCC meeting in Cairo in Neovember. It is clear that this is a complicated
and sensitive portion of the project. The team will not presume to express a
major judgment of the factors involved, but instead will call attention to
those of the factors within the grasp of this review and discussion: (1) the
information network is highly “supply" driven with much emghasis on the
conprehensiveness of the design and relatively little emphasis to date on the
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real or perceived needs of.actual uses in the Egyptian scientific ana

technical community. The team believes that the emphacsis during the remaining .
portion of the contract should shift toward user needs; (2) the
responsibilities of the contract team to coordinate with other project

elements and with other projects seems clearly stated in the contract and
should also receive additional emphasis as "user-elements"; and (3) it is

clear that the system will not be installed and tested-in-practice by the
present termination date in 1585. Therefore, the team reccmmends 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 establishment of
the information nodes, and the team recommends a review of the original
selection of their location, with the rationale, and that the reguired

‘agreements with each node be expedited as a first priority.
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PART 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 agerda. Top GOE leaders, including those at the very highest levels,
have ccme to a point where they appear willing to be associated with a
technology policy thrust and they have exrressed themselves on this matter in
most supportive ways. Large numbers of people prestigious in Egypt's S&T
community have become involved in technology policy deliberations and areas of
focus ané consensus have keen identified. This positive picture is scmewhat
mitigated by the low involvement of some key groups and of younger members of
the S&T community, but the assistance proviced through the project facilitated
the emergense of an activity that could eventually have impact on national
thinking and priorities with respect to S&T. The development by ASRT 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, While further steps may be needed to cevelop the document into a
fully-scoped plan and to put it into forms suitable for communicaticn to its
several audiencies (Egyptian and U.S.), this is a valuable first step and the
Academy is to be congratulated.

While AID's investment in the policy studies undertaking has been

- significant, its substantive rcle has been quite modest; i.e., essentially

- limited to enablirg meetings to take place and covering paper preparaticn and
conference costs. This limited role resulted from a deliberate decision by
Egyptian ccunterparts to make this exercise a purely indigencus =ffort.
External input of any kind and from any source was largely eschewed. These:
imputs coulé have includec¢ the services of U.S. experts who were available to
be brought in as an imcortant element of the project under the slanned
$250,000 budget. Instead a considerable part of this budget was devcted to
covering the efforts of many Egyptian garticigpants who prepared commissicned
papers on a variety of technolegy policy topics. While understardable, ané in
& primary sense justifiable, this shift hadé 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 "anti-dependencia”
and state directed perspectives (erimarily from Indian and Brazilian models) -
whose currency has already begun to facde even in those circles. The
poseibility of a debate among perspectives that included those from the U.S.
and even from some recent Indian and South-East Asian thinking was lost.

The commissioned papers were clearly useful in generating and
substantiating involvement and this was certainly important 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 prciject
paper's plans, the emchasis would have been on the examination of specific
technology policy issuves ané mechanisms. This would have macde field and
practice experience a key informational input--what are the problems and
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qpportunltle S, what do we ‘know about the p031t1ve and negative aspects of
alternative solutions, what woulé work well for Egypt? The outcome would have
been guidelines and approaches relevant to various issues, i.e., a variety of
policies only loosely linked to a general political perspective. This o
approach wae clearly not followed. It is at this point that the team sees the
U.S. and Egyptian differences in perspective surface on technolegy policy.

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

“The deliberations and papers are not focused on the former perspective
and, in total, they are still far from defining the Egyptian approach to
technolegy 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
arpropriate to support further an approach to a technology policy of the genre
that in fact emerged de?pite the original project paper design, and one that
is viewed by some with misgivings as not being helprul--perhaps even
counter-productive to development.

With respect to the continuing steps, it is the conclusion of the
evaluation team that it wculd not be useful or sppropriate 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 process themselves and in their own way, nor should they beccme
encumbered by projects or institutions with strong ties to U.S. thinking.
With U.S. technology policy gperspectives and apprcaches so different from
those emerging on the Egyptian side, any other approach would serve only to
generate an unprocuctive tension, Relatedly, the general policy perspective
formulation process cannot be viewed as a step that has been completed, with
attention now belng transferred to implementation; rather the p:ocess should
be an evolving one :

While it is recognized that AID may need to engage in further internal
discussion and study of this profound and sensitive issue, the team recommends
that no further general AID support be provided for this activity, nor should
AID agree to support the establishment of a general technology policy
institute should one be propcsed. AID should, however, be responsive to
reguests for assistance to support the strengthening of capacity to deal with
specific technclogy policy elements (e.g., technology transfer) or perform

~certain technical functions related to technology policy processes {(e.g.,

technology ferecasting, technology monitoring), or carry out projects devoted

to improved data collection on program activities and resources. Insofar as

such endeavors are to be supported through training or even instituticn
building, these could be incorporatea within the R&D management capacity
building mission of ASRT and NAS. AID should also be responsive to requests
to support investigations of the experience of other nations with technology
policies. 1In 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 used, the output
being sought and the implementation strategy, as appropriate.
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‘Technology policy in this project was defined in national terms. There
are policy implications at the institutional level (within ASRT, for example,
and technology forecasting would again be an example) that should alsoc be
considered. At this level the team has no hesitation in calling for continued
support, again as part of the ASRT/NAS R&D management capacity building effort.

In this context ASRT could play an important role in bricdging the
technology/national policy gulf to be found evarywhere by providing a
legitimate source of information and understanding on technology imperatives
and issues. NRC's precgrams could be used as a pilot basis for such an -
effort. The public technology information and uncerstanding development role
is another azppropriate one for the Academy. This topic is referred to again
in Appendix D on R&D management.
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APPENDIX A

The Academy of Scientific Research and Technology

The Academy cf Scientific Research and Technology was established in 1971
by the QCE as being the responsible body for science and technology in Egypt
having the following functions:

1.

2.

S. .

10.
. ll.

12.

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

To encourage the application of modern technolegy in areas included
in the national programmes of economic and social develcpment;

To formulate policies that ensure strong linkages at a national level
between scientific and technological organizations, within the frame
of the principal trends of the scientific and technological research
which serve the national develcpment plans;

To coordinate the major research projects affecting the national

. economic and sccial plans that have been put forward by the various

institutes or dGepartments;

To participate in the study of the scientific andé technological
aspects of the mzjor develogment projects, and when necessary to
recommend the estatblishment of new research institutes;

To encourage sasic research as a means of building up human resesarch

resources and to surrort research schools working in modern fields of

" science;

To disseminate informaticn concerning the potentialities of
internaticnal mocern technologies;

To participate in the development of science curricula;
To organize incentives for scientific workers;
To organize scientific publishing and the popularization of science;

To support scientific societies and to encourage and particigate in
convening of scientific conferences; and

To develop international relations.
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@ National Policy Measures for S&T
~S&8T policy studies completed
~84T policy. measures developed,

instituted.
~Establishment of effective man-
sgewent gystenms at ASRT and HRC.

Y
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.

¢ Dewonstration Projects
~Tested and functioning in the
““field.

e R&D Pro_jecta .
-Targeted at critical natxonal
development ‘needs completed and
reaults being utilized.
-Installation of pilot plants at
NRC,

»

»

-

=3 experimental sites for nev

National Policy Measures for s&m
-5 S&T policy studics complete&

-6 site vigits to U.S. by Egypg*

ians, i
~Development of °5T 1egx31atloq
-Harketlng. programming, pro-;
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ject implementation and eval-
uacion and technoeconomics-
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-4 to 5 persons trained in S&T
management.

Demonstration Projects

~Field implewentation of pro-
jects; transfer to the field;
information integrated at vil-
lage level. .

cropa.
~2 blcﬂasdcmovxllagen.
~5.8ites for More & Better Food

R&D Projects
-6 to 7 completed and reoulta.l
being utilized-by end-users in
respective industries. including
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nology.

=1 pilot plamt-phosphate ore-.
-1 lab & 1 pilot plant - wool
scouring.
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i‘\

[ Revxew of studies} inspection]
of sites, reports; % increase!
in number of contracts with

- end~users.

!
¢ Enactment of S&T legxslation.;
i
¥

.

.

e Site inspections} discussions :
at village level to establish ;
extent to which demo. projects !
have been transferred; evalua-
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tive sectors.
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STI Servtces .

“Institutionalization of Info.ser

vices.

~Courses in, STI developed taught

in Egypt.
-Improved STI basic collection.
~Policy on National Information
developed. . '

e Instrumentation Technology

-Core equipment laboratory estab

~lished at NRC,

-Maintenance and repair fac111t1
establishea at NRC and various
sites throughout the couacry.

Standardization & Measureuent

~Development of coordinated ser-

vices in standardization, meas-
urement and quality control to
support.industrial aecc0rs.

.

|
[ ]
~National Info. Network established.

-

-

es

&

" ~Cadre of 20 trnxned-specxalxsl

STI Services
-Central Info. Service operating
in NIDOC.

=20 nodes in the STI national
network establlshpd and cper-
ating,

~Institutionalization of STI
training courses in Egypt.
-Harketing service established.
~User orientation courses eatabt
lished, N ‘
-Data base software developed
and in place.

~Data base searches being per-
formed.

~Subscriptions to at least 500
Journals available and being
utilizdd

working in various informatioj
aervice areas,

Instrumentation Technology
-Establishment of instrumentatiq
laboratory at NRC and M&R faciH
ities at NRC and 3-4 other sites:
-Cadre of personnel trained in
M&R to staff 3-4 M&R facilities,

L 4

Strengthen metralogical, stand
ardization and 'guality control
infrastructure through upgraded

_ equipment at NIS and EOS.
Core of people trained to opcrate . t.

and coordinate NIS and EOS' acti
vities,

. .

8

n

‘Project files, '
‘Records of 20 nodes;
‘Collection inspectionj

Policy on national informatio
officially enaCCed by GOE,o
Evaluat1on. .

. © .

»

& Site vigits ;
Training evaluations;
Project reports. :

.. 1

o Site visitsj
Training evaluations; ‘
Project reports; : .
knd-aser interviews.

(C-4)

e ~Qualified candidates
can be found to enter
M&R field.

~Scientific & Medical
Fund instituted at NRC,
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JTRQIECT DESIGH SINMARY - LGGICAL FR &MERGRk

-, Applied Science & Technology (263-0016) Phase II

Project Title and Mader

l

beistd wa ALQJ&-&..-

Fran FY 1980
Total U.S. Funding

nice Prepared

. arpAT ) '
oy 1983 :
_$_L6.,_3__m\111nn

1.;13; 5,_1980

NARRATIVE SUMMARY

OBJECTIVELY VERIFIARE DMDICATORS ;

MEANS OF VERIFICATION

IMPORTANT® ASSUMPTION

Project Inpucs: .{p-1)

® Program Planning Hanagement
& Control .
-Equipment -
-Consultants
~Management Services
~Training.

» Demonstration Projects .

~Equipament
~Consultants.
-Training.

v RED Projects
-Equipxment
~Consultants
~Training.

-

.’OSTI

~Equipaent
~Congul tants

_ =Training, .

Irplerentation Target (Type and
Quawiqd -2}

o Progrem Planning Manugement
& Control
-Equipnent - §57,000
-187 pm's of technical assist-
ance in science policy, pro-
gras planning, management
services, R&D marketing,
~12 pu's training in program
planning & management fields.

e Demonstration Projects
~Equipment - $1,580,000
-Consultants - 29 pn ‘s

tive arcas of 3 demo. projects|

# R&D Proijects :
~$1,858,000 for 5 ongoing R&D
prOJecta and 1-2 new projects
-28 pu's technical dssistance
for same.

-73 m's training for same.

e STI

-$938,000

-15 pa's technical assistance
~73 pm's training in U.S.

~10 courses in Ezypt (institu
tionalization of local capa-
bllxty,zncludxng teaching lah)

-2 py's visiting faculty fromg

AR FPR S SR

_U.S. i

~Training - 74 pu's in substan-

(-3 )

® Examination of technical re-
portas )
~On-site inspections
-Regular project monitoring
snd evaluations.
(This applies to all inputs)

LN
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Assuptioms for providing irputs: |
(©-4) .
e GOE will be able to rupply
incentive payments for LOP.
so that best qualified can-
didates can be trained.
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ICAL FRAMLIWORI ‘ Fren, 7Y 1980 aky _lr983 :
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Preject Title and Muber: Applied Science & Technology (263 ‘0016) Phase II Totel U.5. Fuading $16.3 million
Date Prepared July 5, 1980
e » ¥ - [ . . o e “- ‘ . Fwe '
_ LARRATIVE SUMMARY CRIDTTIVERY VEEIT LA E TOICATCAS ! MELNIS CF VERIFICATIGH INECRTANT A38UTNTION: |
Frcjecr Inpuzs: (D-1) Inplecentarion Targer (Type and (D-3) .%s sirptions for pv‘a'ﬂd.r.p, .::p-w ‘
Quncity) (D-2) (o-4)
e Instrumentation Technology. |e Instrumentation Technology
~Equipment -$441,000 . R
-Consultants -32 pn's technical sssistance :
. ~Training. -63 pm's training at various |
o ' U.S. institutions. ‘
tu . . . ‘ . . -~ )
&1 o Standardization & Measurement|e Standardization & Measurement
~ ~Equipaent -$750,000
,}E -Consultants -52 pn's technical assistance| .+ |
rl'; vs  “Training. “147 pa’s traiuing in U.S. in . .
o cln . standards, measurement, qual“ .- ‘
= . ity control. " .
m .
o .
o L
~° . -
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APPENDIX C
S5&7 kesesrch Froject z&’-')DJC

Lvalustion - Scops ol Work

k. BBTRGROMND

h.proved in 1877 and initiated in 1976, the Acclied Science and
Jecnnology keszarch rroject has p-.xrrurao the iollowing goal and perposze in
t.v:) secoarate phasec:

Gozl: o reorient the scientific &nd technical research cc::mumty
tomaré tnese yD's of reseezrch which are of priority irsortance
anc are applicable to solvirg natioral Gevelopment p‘ oblens.

Parpuss:  To improve the instituvtionsl cersbility of the Igoypitian SiT
comnunity to oeveloy anc RaEnsge ressarch pPrograme te solve
priority asvelopnent probilems,

L3

Inase 1 of tnis supply-sicde S&T project included six besic elemente:

Folicy planning and rarsgement of research and develomment;

Damonstration prejecte, multidisciplinary in scops, €irected to high

priority arezs of economic and social develcmnent;

RiD projects, Girected toward priority problems faced by en3-userg in

sariculture or incustry; V

‘Scientific eni techniczl information systenms;

ITozvremznt of ccientilic instrunentes ans eciipnent, rr:lucz s
improvensnt of maintenance and repair ca:ab111 ties; and

t. Plarninc tor Fuzse 11,

W

L1 N
.

in ordel to nels desicn Pnizse I1 of the project, an evaluation of Fhaes 1
yze conouzted in 1950. Jte reconnencetions were built intc Phess I1, tne
opject of tne present eveluation. - Inase 11 was intended to run for tnree
years, with e Frcject Assistance Conpletion Date (¥23D) cf Septesber 30,
16683, 1n 18EZ the FATD wag extended an additional two years with no cost
or bizsic design charncssg, although there was a re-orientation of severzl
elem=nts. :

Inase I1 has the sams basic inputs as Phass 1:

). Techniczl acvisory services. ,

2. 1raining programs in bBovpt and the United States. -
3. (omwodites. , :

4. Besic intcrmation package.

Tne twe phases ciffer in their outputs. Most of Pnase 1 activities dealt
with start-up tasks, such as suboroject design, trzinine and basic
eguipment procuremznt. Fazse 11 builds on the accarplishments of Fhase I
in orader to proaduce the {ollowing outpute:

o hationzl Policy Msasures for 5s1
- = Science and technolosy policy stucies completed
58T policy mzasures instituted
Estsblishnent of eftective manajemnent systems at ASRT and KRC

t

‘. " BEST AVAILABLE COPY .
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O zucnstration krojecte
~ Jeste6 and functioning in the flelc

0 R&D Frojects
~ Jargeteo at critical nstional oovelo:anpm. neegs corr.::»let.ec and
being vtilizeo ,
- Installatmn of pilot plants at KRR

o STl Services
- Katiornal Iniomation Network estzblished
- lInstitutionslizatiorn of irformstion secvices
- Coursec in ST1 Geveloped, taumht in Ezypt
- Improved ST1 basic collection
- Policy on hational Information developad

© Instrunentation Technology
- Core eguipnent laboratory established at NRC with mainterance and
regair facilities estsb liched there ans at varicus sites |
throughout the country.

0 . Standaréizaticn ang Mzzsureuent
- Develome=nt of coordinated services in standaréization,
neaSUICLENt N6 guality control to support industrizl sectors.

There are five U.S. contractors directly resooncible to £ID for assisting
the Eoyptian iz:;la:.erx..lm agencies for Faese 11: ‘

1. 9ne RNationzl Azacdemv of Sciences providesz assistance in policy,
managenent, oamonstratlion anc Ril actavities

2. 1The Rstional Institutes ol Health provide training assistance in
instrumentation technology. .

3. The University of Wisconsin, ladison, assists in the management and

procurenent of scientific equipnant and materials.

4. The kztionsl Burezu of S..an::a és has res::»c*z;:x.bllzty for work on
standzrds ans relzated guality control.

5. Georzia Institute of Technology asciste in the establishrent of 2
national s:':ient:.iic &nd technical infornmation service,

- Tnese contractors and the project components are nanaged by the Mission's

Office of Science and Technology (h.\D../’".U . HAoclied S8T is one of &
nunber of both susply and demand~oriented 381 projects supported by
DSLID, A sector assssament ssparate fron the present evclua..mn is
scheduled for the fall/winter of 18E3. :

B. PURFOSE OF I=lS FROJECT EVALURTION

Tnis evaluation is intendec to assist the Academy of Scientific kesearch
and Technology (ASRT) and its :.ns.,ltnt-.., the American contractors, and
BESTAVA!LABLE COPY
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‘of the topics not iéentified for more detailed examinatior.

USK1D to improve their periormance ocuring the final two years of the
project in order to ensure achievement of the project ouvtputs and
purpo c. Ihe evazlustion is intended to be a manapement tool. It will
asses pnrf ormarce, identify impzdinents to -inproved per;.ormame, and
recorend action plans to help ensure project success

thig presant scope of services does not r'.:néate a specific methodology
that the evaluation tean should aoopt to achieve these tasks., The actual
field work will tzke no more than one week in the U.S. and three in
Eoypt. (The evaluation team will D= assistac'i by the ,artici patirg
Eayotian & ,en'*ze the Auerican contractors, anc USAID in prcvmmg
rateri els and other backaround 1niur."et10rx). '

C. SPECIFIC EVALUATION ’IOPICS

%within the cbove general recmremonts, the evalua‘.xon team shall give
sp'»cn':zc attention to tne followirng overlapping topics:

1. Overall project management.

z. FRole of Xuwerican Gantractors.~‘

3. -kessarch Cazabilities.

4. Iolicy Stucies.

5. Comodities pro”.xre:rwnt.

& TRAMNING ‘ ‘

Tne evaluation will survey 211 of thc»sp topics during the first h2lf of

~the field work in lignt of their contribution to the overzll project

purpose then the eva Juation tean will iocus in areater Gepth on those
elements concidzred nost anenzble to ennancemznt and imp roverent of
eventuzl zchievenents of the pro:;ect DUI}JOS%. fne bases used in this
screening and focusine will bz indicatea, along with brieler acsessments

1. Overgll Project Managemsnt:

Asplied SST is & multifeceted project involving 1l separate components,
15 particizatin: institutes ané 5 U.S. contractors to asgist in
irplem=nting this project. ‘Ine project is placed under the overzll .
gul&ance of the Joint Consultative Ccmmt. tes (JCC) corsistine o0i 5
I:.:yv..lcn gns 5 U.S. scndor scientists wie provids guidznce every six
months to the ASRI bre;zo.nt on policy planninc anc overall 3411039"’(‘_ ‘
managenent., :

The evaluation team is tec review the overall management structure and

crganization at tour aitierent levels: .

A.  Executive level: At this level, the ASRT Presicdent makec all the
policy cecisions aiter consultztion with the JCC menbers, the overall
project ranager of the Aoplied 587 project, the chairman of the different
suborojects committees, ané the director of tne participzing institutions.

The evaluation committes is to assecs how Secisions are made in this
project. By whom? Wnat criteria are used to aecide upon project
perfornance and progress? 1Is the JCC role effective in the decision
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neking process? Wnat are chiannels by which Secisions are communicated to

the operationzl andé technical level? Vo assunes the coordinsting role
bztween the different corponents and elements of this project? How

effective is thie role? Bow well infomed are the JCC and the ASRT

Frecident on the performance and progress of thies project? :

E. OCuerztionzl Jevel: Ine project is centrally mansged by the technical
ffice at the ES5K0, which is headed by the overall project mansger and
icstec by {four tecnniczl) officers who have nonitoring r&,‘-‘_-.:D';clbllltle”
ovpr the ressercn suboroject elenents, ans finzncial responsibility over
all the lo. 1 preoject coste granted to ASRI such ac the local materials

~ans supplies znd the ircentive fund. In parzllel with this central

technical oifice, there is another techrnical office at the Nstional
keszarch Center ( EC) which maintain lisison bstween ASEI and the N.»{:
activities,

The evzluation comittee will assess the structure and organization of
the overall manageient of thie project, how ézcisions are made at this
level. Ey whon¥ Who participates in those Gecisions.and in the
perforrance of czyv-te-cay ranscenent of tnis project? Wnat are the
strenctne anc ceficiencies of this centralized manaoemsnt approach
adopted by ASKRI for this project? Wnat are the linze of coordinstion and
apthority of tne op=ra..10n..l level mansgetent with the executive and
technical levels?

C. Techniczl Jevel: Ezch of the suboroject elements is managed by &
cozrities chezirea either by the principgel investigators or 2 senior
scientist, or the ASRI Frecsident. Committees for R&D and demonstration
projects are responsible for the day~to-Gay tecnmical and financial
operation of their own satmroje-ct.,. Tne camittees for policy studies,
instrumentavion technology ang STI1 are supported and chaireo by ASFT
Fresidznt ané have & wids ramae of operationzl and sometines executive
functions.

-

. . . . : . L E .
Ine eveluation comnitiee is to assess the role of those comnittegs, their
‘relstion to the operationzl ané executive managerent. Waat are the

strensths and éeficienties in this systen and what m.;,a:t it hag had in ~
the irglemantastion of the subprojscts? Ic there & batter epproach to
restructure the technical mansoement level in such & w2y that it can play
a more effective role in project imolenentation?

Furthermore, the objective of this project is to oevelco an indicensous
capacility for reseszrchers to be atle to manage their own rrojects and
Lmprove their overall mansgsemnsnt skills through mansgement t.raining
proarams in the U.S. anc Ezypt. Alsc, funds are aveilable on a shared
basis for establishinc four management support o“hoes, programming,
tbmnoe"‘cnaucs, contracylnc ano marketing.,

The evalustion team is to assess the irzact of thess training programs in
strengthenins the raragensnt structure at ASRIARC anc evaluate the role
of these four offices and their impact on orcsnization, irclementation
ang managenent of the RaD projects.
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|, 27 Froiect monitorine level: - Project nonitoring is conducted by
UShkID/=L1 office in coopzration with NE/TECH/HRST office in RID/W. Tne
evaluation teanm is to acsess the monitoring role and the perfomance of
those two offices in aesxstmg in the J.mlembntatmn of thls project.

2. ‘Ro‘.le of kericen Contractors: e five Contractors' contnbutmns to
oro;;ect pverfomence are to be acseesec. Tnie should include
consigeration of their implenentation plzns, how they structure the
Selivery of their services (particularly with recaré to the travel and
treining of Egyctian participents), problems th»y nave encountered, what
exact outpute they have the resoonsibility to deliver, and the adeguacy
of their U.S. bacrstorzing, their generzl administrative, financial, and
technicel perfiormance.

3. FRessearch Cepzbilities:

FProject 263-D016 consists of 9 sutoroject ressarch elemente, mainly three
Genonstiation projects, 1) More andé Better Food, 2) Bicgzs Techmeloay, -3)
Rew Crope for Aric and Serd Aric Zones and 7 RsL Projectg, mainly: 1)
Fhosphzte Ore Utilization, 2) kool Scouring, 3) Corrosion in petroleum
refinery, 4) Dzvelooment of ked Sea Fisheries, 5) FPreparation of selected
pharraseuticale cnerdcals, 6) Evalustion ant investicstion of koyptian
bentonites, 7) Fooc Tex xI}DlOC}' Pilot Flant (this sutoroject is still
rensins on tne constructaon of the pilot plant).

were selected by the JCC in accordance with -

Tnese resrarcra'pr ojects
26 1n Phase 1 and stated in Pnase 11 FF on paae 37.

criteria establish

Tne Evzlvation will a2ssess: a) Tne extent at which these suborojecte are
still relevant to Ezyotian ratior;l cevelowment priorities in Agriculture
and Incustry; b) Tne tectnoeconomic feasibility of these suborojecte as
w2ll as their user bsnefits and user egpwlications; c¢) Ine imsect that
these cua:*og-._us have on the institvticnzl capability of ASRT and its

_ particizetins institutes; d Ine sbility of ASFIAIRC to carry out the
seborojects beyond Peass 11 and without 2ID financial assistaence,

Also, Pazse 11 of this preject includes three support systems designes to
strengthen the indigenous capebility of the Acadewny and its supporting
institutes relacins te: a) lnstrumencation Mainterance and kepaeir, b)
Scier?ific and Technical lniformatiorn Services, ©) S@rnar Ge and
Measurenents,

The evalvation team ic to review the progress mads under these three
elements, assecs the reasipility of canpleting thsir activities in the
next two years, and the steps taken by ASFK' towsrd institutionzlizing anc
continuing these activities psyond Enzse 1I1. -

4. Policv Studies:

Durimc Faase 11, ASRT has taken the lead in carrying out several policy
studies that will deepen understancing of tecnnclogy policy issuss, Tnis
activity was to bes irplemented in closz collaboration with U.S. experts
who would be comnissicneg to coomerate on studres of relevant policy
issues. Contrary to what was oesigred, ASRI' chese to inplement this
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roject internzlly involving U.S. expertise on an as neesded bacsis,
p1oj -

Tne evaluation team is to acsess the progress made by ASKI in delinimg
elements of the tecnnclogy policy. The team will recomiend on what
casecity U.S. exzerts can play & role in this process.

5. Frocuren=nt of Conmoaities: Asproxirately 60t of the project grant
funde are for procurcient of commwdities (scientific eguipnent and local
materizls and supplies). f1ne evalustion is to ecszse the process by
which commodity neszds are icentified, scsessed with respect to project
objective, prosured, ozlivered, instzlleé, use2d, and raintained. ;
Criteris of appropriatensss musct be cevelopzd, a2lons with mescures of
uszge, the efiects of uszge, and mzintenance conditions,

D. EREHOIOS .

Frior to desparture from koypt, the evaluation team will éeliver to the
Office of SiT a draft report in English that ircludes, awng other
features: '

1. Executive Summary.

2. Introdsciion ’ .
-- lurpose of kvaluation
-~ Nethodolesy (eny lensthy discussion of m2thods and technigues

sn0ale Spoesr &S annexes).

3. Fipdinas and kecommeniztions addressiny the five overlasping tosics
outlined in Szcuion C aodove. To the extent possible, the reccomendzticons
shoulG ke assicned prioraties accordéing to overall importance andé the
timins for action to bz tzxen on them, FResoonsibility for implementing
the recosmendstions also should be noted.

Ine evaluation team will meet weekly--or more often, as resuired--with
ERIC ST project officer regarding project methodology and especizlly the
restlts of the initial screezninz that 2s oesignec to id=ntify topics for

more in-Gepth examinstiorn.

E. CQHPOSITION OF EVALUATION TER:, LEVEL OF EFFORE, A DIFLE/ENIATION
STRAIEGY | |

The evaluation team will consist of & minimum of four membere:

). Team leader resconsible for overzll manzgzment of the evaluation,
preparation of Gifferent reporte, anc lizisorn with the Mission,
participating Esyptian asencies, and contractors. This person will be
broadly knowleageable in the gensrel zreas covereé¢ by the evaluation,
evaluztion itself, and manasementzirzlenentation ol AlD-tundsd
ceveloment projects. Although desirable, it ic not necessary for this
person to be & scientist or an enjineer. ‘

2. Scientist/ermineer with more detsiled expertise in the technical S&1

resealch areas bzing ¢sveloped under tnis project. '
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APFENDIX D

R&D Management

Tne successful planning ang management of scientific and technological
activities in any environment require that:

(1) a critical mass of informational, fiscal, human and materlal
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) necessary R&D activities be effectively conauctea, controlled
and evaluated; and, . :

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

Further, it must be recognized that these generic management and
operational fuactions must be performed with a continuity and flexibility that
reflects R&D's inherent uncertainty, fragility, comglex temporal and resource
characteristics ané its critical cdependence on an infomation rich »
environment. Vital also are the achievement and sustalnlrg of the highest
levels of professﬁonal c"mnxtment.

The gereric reguirements and functions must be distinguished from the
contextual environment. This refers to the cultural political and economic
and developmental conditions that determine how such functions should and
could be carried out in the most appropriate, effective and sustaining
manner. The central pcint to be made is that there is a culture of technology
ané R&D management; i.e., an approach and a practice that is fundamental to
successful R&D performance. 7These generic characteristics will be manifested
differently across nations and institutions that vary in their cultures,
states of cevelopment anc fields of endeavor but they apply in every
environment,

1t was one of the implicit objectives of this project that the ASRT and
the NRC be assisted in strengthening their awareness and understanding of the
need to build vp this R&D management culture. The implementation reguired
that they put in place the functions, processes and practices necessary to
permit R&D to be managed effectively in Egypt, btoth within these institutions
and as a model for others. 1t was even a Condition Precedent for Fhase I1I
" (see Section 4.5 of the Grant Agreement, August 31, 1980) that "evidence of
the establishment of management support offices at the Naticnal Research
Center ana at the ASRT . . ." be furnishad to AID. ASRI's letter of July 26,
1981 to AID cdescribes three offices at the Academv (Program Flanning and
.Management, Contracting and Accounting, R&D) and reports on the establishment
of four new offices (S&T Marketing, Extension to Production and Services
Sector, Management of Foreign Programs, Evaivating of Arplied Research). In
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agdition three NRC research and management offices were mentioned as being in
operation (Technical, Prograrming and Marketing). The NAS was responsible for

- performing the roles needed to help attain these objectives within ASRT and

NRC, for its management personnel level in generzl and with respect to.
specific R&D administrative support office functions.

It was the conclusion of the evaluation team that while some progress had
been mace, relative to the obviously great level of initial need, the
imgrovement has been modest and much remains to be done. The intensity and

- quality of experience gained by the several score of ASKT and NRC personnel

going to the short courses at DRI, MIT and Battelle and the training given at
an Egyptian seminar have achieved little more than the creation of scme
awareness of the need and possibilities of better R&D management apprcaches
and practice.. Nor was the selection of personnel to attend the U.S. courses
facilitative of the needed build-up of capacity; e.g., the absence of most of
the principal investigators from the R&D management training is notable. Even
so, the heightening of awareness achieved, especially on the part of a few key
perscns, together with the ongoing pressures for better procedures and answers
that came from the JCC and AID ¢id succeed in generating an encouraging
moverent over the project period toward better practice aud more end-use
{marketing) concern. This has created a base upon which building can
continue., Based on a standard of reasonable and usual practice, especially
ccompared to cther examples of Thira World technolegy development institutiens,
ASRT and NRC have started to achieve "respectability". This is especially
notable given the low state of initial capability.

It is the team's strong assessment that very significant R&D management
weaknesses remain to a degree sufficiently serious to threaten the prospects
of the ASRT and NRC being able to attain their desired goal of supporting
national develocment through science and technology. Efforts for imprevement
in the coming peried must be far more vigorous and built on an indigenous and
contextually relevant fcundation.. The weaknesses are particularly evident
with respect to several of the most vital of the central R&D management
functicns., Specifically, this refers to the following ten aspects which,
vhile not spelled out in formal project design documentation, must be seen as
implicit in any cefinition of good R&D management practice:

(1) The process of identifying those needs and implementable
cpportunities for R&D that can be expected to result in develcpmental
impact within acceptable time frames and cost constraints.

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

(3) The meintaining of linkage to intermecdiate and ultimate users,
as appropriate. This is a linkage that goes far beyond the concept of
post-develorment marketing which has been accepted by ASRT ancd NiC.
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 motlvatlon to adopt, manage
and maintain developments in practice;

o] can contribute to a self-sustaining uter proceSs of
adaptation and improvement.

Of all the areas of RiD management shortcoming observed by the
evaluation team, these three and most especially the last were seen to be
the most pervasive and potentially the most crucial targets for enhancirg
the indigenous capability of Egyptian applied science and technology.
Their lack was manifest 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 reCponsn 1s
less clear. !

- (4) The develcpment of plans and priorities that consider necessery
fiscal, skill, support and time resource availabilities, trade-offs,
portfolio balances, risk prcfiles and implementation reguirements.

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

(6) Ensuring the proper linkage between those R&D institutions and
departments and across those disciplines that should collakorate on
projects. Ekelatedly, the management of both disciplinary and
interdisciplinary teams and networks for performing large-scale appllec
R&D projects must be ensured. : :

(7) The reccgnition of the need for and the ability to ccnduct
precess, product and ultimate impact evaluations,

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

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

(10) The 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, requirements and zlternatives with
respect to R&D strategies and activities. It must also provide 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 commitment of the R&D ccrmunity.
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The above list of ten- functions and states is not intended to be
exhaustive. It represents only those aspects of R&D management at ASRT and
NRC of which the evaluation team became aware and which also seemed in need of
substantial strengthening. It.is to be reiterated that this is not an
unrealistic call for some ideal level of practice but a caution regarding a
low level in theose functions which could endanger the whole project.

The level of R&D management capacity and of user cammitment should be a
consideration in future AID decisions to support specific project ané program
proposals. More pointedly for this project, however, they define a priority
for the final project pericd, most especially for NAS., A much more
substantial and creative effort than heretofore is needed to help ASRT and NRC
to locate and build up the necessary administrative support functions for R&D
management, to assist ASRT and 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 management :
improvement assistance and training that is essential at all levels of these
institutions, This must be matcheé by a much greater responsiveness from the
Egyptian side to build this capacity, to tailor the approaches and practices
to the lccal context and to operate to the best level of epprorriate practice.

The plan submitted by Blackledge (21 June, 1982; see References) cculd
provide at least a ussful starting point for program design. It is
enccuraging that this plan is being seriously considered by key ASRT and NFC
personnel. FEven thouch it is sumewhat deficient in the attenticn paid to R&D
externzl relations, it coculd be used as a base to build uvpon., The major
challerge will be to fingé ways to implewent some such program taking into
account the exbecdded recistance and constraints.

With respect to a strategy for such R&D managenent strengthening it is to
be emphasizeé that the focus should be in personnel and relationship
develogment, the generation, implementation and follow-up and ernforcement of
improved R&D management poceduras at every level, rather than on the creation
of the adninistrative support staff cffices. These offices have their place
but their creation should be vieweé 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 oifices in an R&D

management vacuum was to push for what would have been a primarily cosmetic,

~costly ané bureaucratic response to a fundamental need.

Instead, the reccmmended strategy for the next two or three years is to
begin with parallel programs: (1) to generate the need for better management
practice by ASRT and HNRC leaders and the AID project manager, insisting on
epplications and proposals that provide evidence of adequate analysis,
linkage, control procecures and other critical characteristics (and refusing
to consider those that do 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 ¢emands. Initial efforts
should concentrate on very simple procedures of analysis anc¢ control. Very
small {1-2 persons, full time equivalent) staffs of trainers/consultants in
ASRT and NRC weuld be sufficient. These resources could be made up of
Egyptians who have already had some training and who have shown some interest
in the R&D management field, aided by U.S. or other consultants, qnd by
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further training through an N2S subcontractor(s). As the new R&D'ﬁanagement
culture begins to take root (e.g., within 1-2 years), consideration of
establishing the several aaministrative offices is appropriate.

The above reference to an NAS subcontract(s) recognizes that NAS may need

to obtain such assistance to develcop andé implement the type of vigorous, clcse
hands-on assistance and locally centered R&D management development effort

implied in this discussion.

D=5



ASRT JCC
PRESIDENT :
Y
NAS AID NRC
RESIDENT MANAG. CAIRO COORDINATOR
]‘P "o
GENERAL
COORDINATOR
FINANCE (2) SECRETARY  (3)
[ [ | I
MONITOR MONITOR MONITOR MONITOR MONITOR
HATEM DIA FADL SHOEB MORSY
MOREEBETTER FOOD e NEW CROPS i PHOSPHATE i | PHARMAC?UTICAL ) éCIENCE POLICY
RED SEA FISH:IRIES o REPORTS FOLLOW uP o WOOL WAX o STAMDARDS&MEASUR,
BIOGAS e R & D SEMINAR o CORFOSION o BUDGET

APRANGMENTS

o BENTONITE

T A o ) - > . > - - D - D = = P D P A D et G R S SR G0 gl g e e wm T S G D G D ED N g 4D D D D bt S M e Em P A SY GD wm G S G R D S A e A A D D AR S R D M s G S an D @D S R ST SD MR W M o e




AdOD F1GV VAV L1S38

[4Ct

‘% - f’ub’w! ‘«‘
R ﬁlwmlhﬂm m (’q’)“f\wf\w-.
wik {fo‘}‘»‘w\ hg‘e»t»w

W— —.

——

' & F iy

T Vice- faegdent of NIRT (o gftts'ait'ltj_ Countilr

..mhm.l £ab r?am;
2. Suw{.kus.}w,ﬂm;; Wnklps .

1. Fellovi-ws om- 3@-\3

pre et
b- ﬂ{ﬁhd‘wn of repd

-t

bymsach f!n
[} twh;ﬂo gﬂ;ﬂm

ittt u.a

! Sc‘c«hv’ of

‘:10 th 5\1 [ 4 u‘ vaw\(h\s )

)~ Fn'h t-ho._l 3 hlmlw—

Fotlors. oA

Kuw\d\ olae
1 C:mfc«cum

09 wj.dl Y
c‘,u,uL oA ow';!..

m».wcq -

l
(’1)“*““1*‘“&@

(JL)Gmnpad‘
(x. 6) Minithge

Sqelor of

1¢ cLM’uJ 3 Finongel

Mﬂ}\d v’s’s ng F !’b”cw qtg

1- Cupmahion
L.-r/,/:f' u{cnju-j
4 *: 0 phy, Atgals
3. Ay ol
roppéz/r{ j{:i
\‘ Cmtf& Ch
4. l‘fgéf'*t ?A
nu“ul &f;a{.ﬂ

® ——

.k‘.’

:iﬁn.hpk

rccf. A'i e
e oifh !AM
EN a‘f)t-‘f ™

BEST AVAILABLE COPY

S R
fw‘}"&"kg_hr}‘fl

I
Divectorate

¢ o

- Nmt-‘mx seoet.
AT 8

- Infrinbtn ¥0ye-

/N‘Mae‘d‘k "
Mt%t«ﬁ dduw

N 4:7»4-”-5«&. w

}pq of Shadlsy
ac vantid Loy oty
Zedng 0

L




[ L

L 1

APPENLIX F

Applied Science and Technology Project
(263-0016) -

Case History

Fhosphate Cres

I. Description
A. This R&D project was designed to:

1. Evaluate, in the laboratbry, the technolecgical beneficiation
problems of a variety of phosghate ores from the Nile Valley and the
Eastern and Western Deserts of Egypt.

2. Cohéuct 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 bensficiated ores to produce end products suitable for
fertilizer production. .

B. Uncer the broader purpose of the Applied Science and Technology
Research prcject, this project element aimed to improve the institutional
capability of a portion of the Egyptian S&T community to cevelcp anad
manage research programs directed to priority development prcblems,

C. Paysically this R&l project consists of laboratory scale chemical
preccessing of phosphate ore samples using the batch eguipment of the NRC
in Cairo and pilot plant testing of cres at the El Tebbin facilities of
the Central Metalurgical Fesearch and Developnent Institute (CMRDI), a
companion institute of the NRC within the Academy of Scientific Research
and Tachnology. This facility has a capacity of one ton per hour on a
centinuous three shift basis. This output has been reached on a one
shift basis as of Noverber 1983.

D. Institutionally the project is under the control of the Director,
Dr. Abdel Azim, and of the Principal Investigator, Dr. Tawfik Bculos,
both staff members of the CMRDIARC. It is conducted partly under
contract to the Executive Organization for the Industrizl and Mining
Corplexes (IMG), an Egyptian government agerncy, ané the Misr Fhosphate
Company and the El Nasr Fhosphate Company. Operaticnal 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. The conception of this project developed as part of the continu-
ing relationship of NRC researchers and the Phosphate Fertilizer Campany,
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a govermment entity. This relationship dates back to the keginning of
NRC in the mid-1$50's ané the participation of staff members in studies
of phogphate research. During the 50's and 60's, NRC concentrated on
builéing research and study capabilities within NRC, and in assisting
masters ana doctoral candidates to complete their theses and disserta-
tions. When the Abu Tartur phosghate deposit in Egypt's western desert
" (estimated at one billion tons) was discovered in the late 60's, three
key NRC staff members became part of an international consortium "cammit-
tee" to both evaluate the deposit and to oversee the consulting work of a
French company on its cdevelopment. In the early 70's primary interest
centered arcund the Egyptian portion of the "World Phosphate Belt" which
loops from Morocco through Algeria, Egypt, Saudi Arabia, Jordan and
Israel, The AID project element evolved from that interest. The first
significant user-oriented contract was with the Bamrawein Phesphate
Company about 1974, and this was followed by the other two compahy
contacts. There was, in addition, a series of conference discussions
with the university community. The essential project element of the
2Applied Science and Technology Project was defined in 1477. A
preliminary design was presented to the JCC in May 1978 and a final
Cdesign approved by the JCC in November 1978. ©During the ensuing six
months, discussions continued with the companies ana in April 1979 a
ranel of three U.S. scientists and engineers met with seven Egyptian
counterparts for discussions and for a visit to the production facilities
of the Fhosthate Fertilizer Company. This visit emphasized the
industrial aspects of phosghate fertilizer planning, manufecturing and
marketing, Acditional meetings of the joint parel group during the
following year resulted in a regort to the JCC placing specific focus on
(1) prooress, (2) beneficiation ecuipment and facilities, (3) pilot
plant, (4) chemical procsssing, (5) econcmic assessment neecs,
(6) multidisciplinary approach, and (7) a long-term pregram of novel
technologies. It should be noted that what was designea wes a limited
research effort and not a complete research design, including physical
facilities, prcduction cost estimates, etc., a level of sophistication
still not evident in 1983. '

The "beneficiation,” in this case upgrading the ore to international
standards, has two majer components, mineral beneficiation or ore prepa-
ration and chemical teneficiation 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. &s a preliminary to implementation, the research group wrote a
work plan to irclude evaluation of the deposits and beneficiation,
chemical processing and techno-economic studies. In their early work,
the three NFC staff members, who were working with the international
consortium and the French consultant company, had suggested a wet proces-
sing method and that had been acopted by the consortium. At the reguest
of U.S. panel members, early in the implementation period, the cesign was
modified to include a2 "ary beneficiation" program, acidulaticn of ghos-
phate matrix 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 wet rrocess and that process was upscaled to pilot
plant level by mid~1982, The industrial end-users began by supplying
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NEC/QMRDI with 10 to 24 ton samples for processing. The one ton per hour
plant at E1 Tecbin is the first and largest mineral beneficiation pilot
plant in the Middle E=st. An analysis of phosphate ore potential
indicated that approximately a four-fold increase (1.2 million tons per
vear to 4.5 million} could be utilized if production was economically
feasible. During both the early laboratory and pilot plant stages
monthly staff conferences were held in the two sections of the stucdy,
mineral and chemical beneficiation. This practice has continued
throughout the project work and has contributed greatly to the steady
progress of the project element. A Phase I1 Program Plan was prepared
including a scheduling bar type chart (see Znnex A) of all project
activities. &s of November 1583 the project is substantially on time.

C. The dissemination and marketing of the plans, progress and results
of this activity have been essentially continuous from the beginning with
constant interaction between CMRDI and the fertilizer industry both in
Eaypt and abroad. Visits to Egypt were macde by the Chairman of the
International Fertilizer Development Corporation, and by IFC's Chief
Chemist, and key staff members participated in international conferences
and these contacts helped rlace the Egyptian situation in context.
Generally speaking the supply of high grade ore is decreasing rapidly and
this factor encouraged studies of the medium grace ore generally found in
Egypt. More recently a depressed world market for fertilizer chiemicals
has put in coubt the adevelcgment of meaium grade ores worlcwide.

D. The R&D project is scheduled to end by December 1584 and will mest
that schedule. Wwith the decrease in world market prices for fertilizer
chemicals, the econcmy of developing a substantial industry in phosghate
ore precessing seems coubtiul feor the present. However these studies
have develcped additional possible activities in the: search for
alternative lccal uses of phosphates; e.g., in animal feeds and in super
rhosphates for cleaning. Work is going forward on establishment of a
Cemgany phosghoric acid production plant using the Abu Zakal site ores
and the two company engineers respensible for that plant have been
trained "on-the-job" at the (kDI pilot plant in El Tebbin.

. E. A series of periodic reviews have kept this R&D project up-to-
date as it progressed. Charges were macde in the design, implementation
and, potentially, in the results which will be accomplished. 1TIne darop in
fertilizer chemical prices world-wide has raised sericus economic
guestions and the technc-economic studies necessary to place production
in persgective have been programmed. In any case the value of this
project element to the Arplied 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 cdecision
making, a major gain has been in the capabilities ané performance of the
research and design tasks by CMRDI/NRC personnel. This time period has
seen a charge of style in which applied research and directed effort have
altered the basic QYRDI epproach toward that of “"results". From a basic
science and academically isolated work environment to an applied research
and user-oriented sensitivity, the CQMRDI has changed focus and added
these new dimensions to its ongoing relationships with industry and
commerce, Part of that change is due to the Phosghate Ores project.
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APPENDIX G

Evaluation Team Members

Team Leader: Ms. Nena Vreeland, Office of Evaluaticn, AID/Washington.

Prof., Ahmed Mchammed Azzam, 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 Prefessor of
Physics, Ein Shams University.

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

Mr. Richard Fraenkel, Agricultural Economist and Scciolcgist, USAID/Cairo.

Prof. ahmed Aziz Kamal, Cean, Faculty of Engineering, Cairo University;

Prof. Michael Radnor, Director, Institute of Sciencé and Techrolegy,
Northwestern Universit;

Mr. Ross Thcmas, President, Management Associates International, Retired AID
Science and Technology Cfficer.

Mr. Richard williams, Industrial Engineering Officer,'USAInytairo.

Instituticnal Coordinators:

ASKT - Prof, Hatem Mchamed Aly, Program Monitor

NREC - ?rof. Nabil saleh, Progrém Monitor
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