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FOREWORD
 

This Program Evaluation Report is submitted to the U.S.
 

AID Mission in Cairo as a background document for Mission
 

consideration in extending the Applied Science and Technology
 

Program (Project 263-0016) for an additional three years
 

(Phase II). The report includes inputs prepared for the 5th
 

Meeting of the Joint Consultative Committee (February 25-27,
 

1980) by the Academy of Scientific Research and Technology
 

(ASRT), the U.S. National Academy of Sciences/National Research
 

Council (NAS/NRC), and the U.S. National Science Foundation
 

(NSF) together with summary material prepared by the Committee's
 

staff.
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SUMMARY AND CONCLUSIONS
 

The Applied Science and Technology Program is a cooperative effort
 

by the Arab Republic of Egypt, through its Arademy of Scientific Re

search and Technology (ASRT), and the United States of America, through
 

its Agency for International Development (AID), to:
 

-- Demonstrate how scientific and tecnnical manpower resources 

and research institutions can solve Egyptian priority problems 

of economic and social development; 

-- Reorient Egyptian research and development management systems 

to address problems requiring a multi-disciplinary and multi

institutional approach; and 

-- Strengthen the ASRI, its associated research institutes, and 

Egyptian universities by providing technical assistance, 

instrumentation, and access to scientific information resources. 

The Program enlisted the U.S. National Science Foundation (NSF)
 

and the U.S. National Academy of Sciences/National Research Council
 

(NA/NRC) to assist the ASRT in the complex process of program design,
 

implementation, management and evaluation. This document briefly
 

describes the origin and development of the Applied Science and Technology
 

Program since the two governments signed a Program Agreement in March
 

1977. It also outlines the conclusions of the Joint Consultative Comittee
 

(JCC), a continuing group of Egyptian and American scientists and
 

responsible for overseeing the Program, who met in Washington in late
 

February 1980 to assess progress, evaluate program goals and objectives,
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and make recommendations to AID for a three-year program continuation
 

from October 1980 through September 1983 (Phase II).
 

The consensus of the Egyptian and American members of the JCC was
 

that Phase I (March 1977 - September 1980) of this program was highly
 

the initial catalyst to help Egypt in its desire to strengthen
successful as 


its national research and development management capabilities and to
 

use its R&D resources to solve critical economic and social problems.
 

In particular, there was good illumination of the problems that surfaced
 

throughout Phase I and that should be addressed during Phase II of the
 

program.
 

The JCC members considered the four documents submitted by the ASRT,
 

NSF, NAS/NRC, and AID as basic inputs for the self-evaluation at the
 

February 1980 meeting, and stated the following:
 

1.1 	 Demonstration Projects
 

-- More and Better Food.
 

Overall progress is evident. Plans to reorient and extend this
 

project to include other representative villages are considered
 

for Phase II of project implementation. The ASRT Council of
 

Food and Agricultural Research will work out details to be sub

its sixth meeting (November 1980).
mitted to the JCC at 


--	 Biogas Technology. 

Social aspects of introducing biogas technology in rural areas 

should be the major thrust during Phase II. 
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--	 New Crops for Arid and Semi-Arid Zones. 

The project, still at an early stage of development, should 

emphasize: (a) marginal lands as primary sites for implementa

tion; (b) salt tolerant, drought resistant plants; and (c) 

optimum utilization of water resources. 

1.2 R&D Projects
 

--	 The phosphate ore, corrosion and wool wax projects have developed 

good linkages between the R&D sector and industry. 

--	 Economic impact will continue to be stressed in selecting new 

projects for Phase II. 

--	 The Red Sea fisheries project, redesigned to focus upon definite 

goals, shows good prospects for implementation and should be 

pursued. 

1.3 S&T Information
 

-- Although the start-up time for this project was long, implemen

tation of the survey and design study and in-service training
 

is proceeding intensively.
 

1.4 Instrumentation Technology
 

-- There has been success in establishing maintenance and repair
 

(M&R) centers, in training associated personnel, and in procuring
 

equipment. However, the JCC has noted excessive delay in certain
 

aspects of equipment procurement which has been a major constraint
 

in overall program execution. Continued work to improve pro

curement procedures is essential.
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1.5 Policy, Planning and Management
 

--	 Seminars and workshops should continue to take place inEgypt, 

in order to increase participation of Egyptian personnel. 

--	 Recognition was given to the need to institutionalize R&D 

management training in Egypt. 

--	 Follow-up activities might include greater involvement of 

Egyptian trainees in S&T management aspects of their institutes. 

i0
 



II
 

INTRODUCTION
 

A. Program Origin-and Purpose
 

The Applied Science and Technology Program is a joint endeavor of
 

the United States and Egypt to help orient Egyptian scientific and techni

cal research activities toward solving high priority national development
 

problems. The two countries have long cooperated in research efforts
 

under the PL-480 program; this activity began in 1975, when the Egyptian
 

Academy of Scientific Research and Technology (ASRT), the U.S. National
 

Science Foundation (NSF), and the U.S. National Academy of Sciences/
 

National Research Council (NAS/NRC) jointly held a workshop on science
 

and technology policy, research management, and planning in Ecypt. From
 

that workshop and subsequent studies came a formal agreement in March 1977
 

between the ASRT and the U.S. Agency for International Development (AID)
 

to enter into a five-year cooperative program for strengthening management
 

and institutional capabilities of Egypt's science and technology community.
 

Both the ASRT and AID invd.ted the NAS/NRC and the NSF to join them in the
 

activity which became known as the "Applied Science and Technology Program"
 

and is designated as Project 263-0016 by the AID Mission in Cairo.
 

The formal program agreement between the two governments includes six
 

basic elements:
 

1. Policy planning and management of research and development (R&D);
 

2. Demonstration projects, multidisciplinary in scope, directed to
 

high priority areas of economic and social development;
 

3. R&D projects, also directed to specific priority problems faced
 

by "end-users" in agriculture or industry;
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Scientific and technical information systems;
4. 


5. Procurerent of scientific instruments and equipment, including
 

improvement of maintenance and repair capabilities; and
 

6. Planning for years 3, 4, and 5 (Phase II).
 

A contract between AID and NAS/NRC was signed in December 1977 for
 

implementation of elements 1, 2, and 3. An inter-agency agreement be

tween AID and NSF for elements 4 and 5 was completed in September 1978.
 

All Egyptian and American parties share the responsibility for element 6,
 

Phase II planning. The schedule for Phase I (years 1 and 2) has been
 

continued until October 1, 1980, with U.S.S8.1 million and Egyptian
 

rounds 895,000 allocated by AID for those activities.
 

P. 	Piogram Elen.fnts
 

1. 	Policy Planning and Management of R&D
 

A Joint Conaultative Committee (JCC), composed of six members from
 

Egypt and five from the United States, provides policy planning and 
manage-


The JCC has advisory authority rather
 ment oversight for the Program. 


than direct operational responsibility. Meetings are held twice a year,
 

alternately ir.Egypt and in the United States, under the permanent 
chair

manship of the ASRT President.
 

to 	work with each of the specific
NAS/NRC advisory panels are appointed 


An NAS/NRC staff member
 R&D and demonstration projects described below. 


as a senior resident advisor at the
 (Dr. 	Helmut Weldes) in Cairo serves 


He 	works with the NRC/Cairo Director
 National Research Centre (NRC/Cairo). 


and senior staff in program planning and implementation. As an ex officio
 

CC, he 2, the local NAS/NRC representative for all projects
member of the 




in 	both technical and administrative matters.
 

In 	order to provide specific management training opportunities
 

to the ASRT and NRC/Cairo staff, an R&D management training program was
 

initiated in 1979-1980 under an NAS/NRC subcontract to the Denver Re

search Institute. The training program consisted of a series of courses
 

in the United States and Egypt emphasizing the following areas: R&D
 

manapenent methods, technology assessment, technical economics, and
 

marketing methods for R&D.
 

2. 	Research and Development (R&D) Projects
 

There are four applied research projects which are
 

included in the Program and receive support in the form of technical
 

assistance, staff training opportunities, and scientific equipment. They
 

are:
 

-- Evaluation of Egyptian Phosphate Ores: (a) R&D on the utiliza

tion of extensive low-grade phosphate ore reserves in Egypt for 

fertilizer manufacture, and (b) engineering design through the 

pilot plant stage for phosphate fertilizer production. 

-- Corrosion Causes and Control: Investigation of means to inhibit 

corrosion of Egyptian steels, particularly with reference to 

the Egyptian petroleum refining industry by using and adapting 

existing knowledge of corrosion control. 

--	 Wool Scouring and Utilization of Wool Wax: (a) Adaptation of 

techniques for scouring raw wool to improve the market acceptability 

of fibers (wool tops) ane, (b) recovery of wool wax, lanolin, and 

its derivatives from raw wool for use in pharmaceuticals, textiles,
 

and other consumer products.
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--	 Development of Red Sea Fisheries: Survey of the fisheries areas 

near Foul Bay of the Red Sea, to assess the potential for commercial 

development and, depending upon the results, to assist in 

marketing techniques for the catch as a contribution of increasing
 

Egypt's food supply.
 

3. 	Demonstratio. Projects
 

Demonstration projects are broader in objective and complexity
 

than U&D projects; are multidisciplinary In design; and multi-institutional
 

in 	scope. remonstration projects address high priority problems identified in the
 

Egyptian national development plan and normally require longer time periods
 

to 	achievc acceptable sclutions.
 

--	 More and Better Food: The first of the demonstration projects 

to be implem.ented has the following objectives: (a) to Improve 

farn production methods and output of foods produced for local 

consumption in two selected villages, (b) to assess the nutri

tional status of the most vulnerable population group (primary
 

schocl children and nursing mothers) of the two villages, (c)
 

to demonstrate a plan to solve the nutritional deficiences by
 

using local resources and methods, and (d) to assist Egyptian
 

food industries in solving production and product quality-control
 

problems.
 

--	 Development and Application of Biogas Technology in Rural Areas 

of Egypt: The objective of this project is production and use 

of methane as a renewable energy source for Egyptian villages by 

utilizing human, animal, and agricultural wastes. 



-- 
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This project investigates
New Crops for Arid and Semiarid Zones: 


agricultural practices and possibilities for nonconventional
 

crops in areas where traditional irrigation practices are 
not
 

possible. Particular effort is to be directed toward increasing
 

use of low-quality water.
salt tolerance in plants and 


4. Provision of Scientific Equipmert
 

Equipment for the R&D and Demonstration projects is procured
 

Under an AID Participating Agency
by AID after consultation with the ASRT. 


Service Agreement (PASA) NSF is assisting: (a) AID and ASRT in the
 

specification and procurement of this scientific equipment; 
and (b) the
 

NRC/SIC, and Universities of Alexandria, Assiut, Cairo, 
El-Minia, and Tanta
 

in improving their scientific instrumentation maintenance 
and repair capa-


Under contracts with NSF, technical services 
of a methodological,


bility. 


consultative, and guidance nature are provided 
by the University of
 

(a) and for (b)
, . I-etruent~tion Systems Center for 


the National Institutes of Health-Biomedical
 for thp NRC/SIC only; and by 


(b)for the universities.
 
Engineering and Instrumentation Branch for 


5. Scientific and Technical Information
 

The development of scientific and technical 
information services
 

to meet information needs of the Egyptian scientific and engineerifng
 

covmunity is being undertaken through the 
National Information and Docu-


Under an AID Participating Agency
mentation Center (NIDOC) of the ASRT. 


Service Agreement (PASA) the National Science 
Foundation (NSF) is assisting
 

NIDOC in (a)planning and designing a national 
information system capable
 

of providing S&T information services to universities, 
research centers,
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and research institutions of various ministries and the private sector, and
 

(b) training key personnel to handle the various functions and operations
 

of such a system. Technical services of a methodological, consultative
 

and guidance nature are provided to NIDOC by the Georgia Institute of
 

Technology for (a) and by the Catholic University of America for (b) under
 

contracts with the NSF.
 

C. Criteria for Project Selection
 

The Program Agreement between AID and ASRT provided a framework for
 

selecting specific "demonstration" and "R&D" projects. Problem areas
 

from which R&D projects were to be chosen included: (a) plant production
 

and protection, (b) animal research and fisheries, (c) soil and water
 

resources, (d) medical research, (e) building technology, (f) industrial
 

research, (g) petroleum and mineral resources, (h) energy research, (i)
 

transportation research, and (j) physical and electronics applications.
 

Perhaps the main characteristic of the R&D projects is their emphasis upon
 

"end-users" in the design of the project and their participation in the
 

research.
 

Demonstration projects were recognized to be of a more comprehensive
 

nature than R&D projects and were to involve multidisciplinary and multi

institutional activities as well as field trials (demonstrations) of
 

experimental results from universities or applied research institutions.
 

One demonstration project, More and Better Food, identified in the original
 

Program Agreement, was assigned to NRC/Cairo as the management agency.
 

The project was to include activities such as food production, harvesting,
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preservation, and marketing as well as a nutrition and feeding component
 

focused upon primary school children from two selected Egyptian villages.
 

Another component of More and Better Food consists of NRC/Cairo technical
 

assistance to Egyptian food industries.
 

A second demonstration project was also to be selected with the
 

assistance of the JCC with the ASRI assigned as its management agency.
 

The Joint Consultative Committee, during its first meeting (Cairo,
 

May 6-9, 1976), approved the following general criteria for R&D and
 

demonstration projects:
 

1. Each project must be relevant to critical Egyptian national devel

opment priorities (agriculture and rural development, promotion of Egyptian
 

industries, land reclamation, health care, housing, etc.)
 

2. Project design must be geared toward solving critical develop

ment problems.
 

3. Projects must involve substantial interdisciplinary effort and
 

the mcbilization of a variety of scientific specialties and institutions
 

(multidisciplinary participation and cooperation between different re

search institutions.)
 

4. Projects must provide an explicit framework within which managerial
 

and technical training and experience can take place, and through which
 

the ASRT can develop recognition of its role as coordinator and stimulator
 

among research and user communities.
 

5. User participation must be provided for in the process so that
 

practical end-use applications are built into the objectives.
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6. Appropriateness of technology must be considered; L..g., labor

intensive adaptation to local materials, applicability to existing skills,
 

etc.
 

D. JCC Evaluation Process
 

The Applied Science and Technology Program Agreement between the
 

Government of Egypt and the U.S. AID provides for two evaluations of
 

the Phase I (January 1978 - October 1980) activities prior to initiation
 

of Phase II (October 1980 - October 1983). One was conducted by AID/
 

Cairo in April 1979; a second, external evaluation is being conducted
 

'r,AID/Cairo through a 5-person contract team visiting Egypt in April 1980.
 

ThAs ltter evaluation is designed to assess:
 

- the ability of the Egyptian organizations participating in the
 

projects to conceptualize, select, and manage goal-oriented
 

research;
 

- the improved institutional capabilities of the Egyptian scientific
 

and technical community to engage in priority projects related to
 

social-economic development; and
 

- the validity 3f recommendations of the Egyptian and U.S. partici

pating protps for continuation of the Applied Science and Tech

nology Program into Phase II.
 

The Joint Consultative Committee at its Third Meeting agreed to
 

conduct its ovn "self-evaluation" to: (a) discuss and measure (where
 

feasible) the validity of the overall program concept and approaches
 

taken by the individual project elements, (b) identity changes or ac

tions that could improve efficiency, (c) identify needs outside the
 

progra7 that have not been addresFPe but should be undertaken to in



sure that longer-term goals can be reached, and (d) examine both the
 

technical and nontechnical content of the projects in light of the re

sources made available.
 

Written reports from the ASRT, the NAS/NRC, NSF, and U.S. AID/Cairo
 

were prepared for the JCC self-evaluation sessions at its February 25-27,
 

1980 meeting. The reports, discussions, and other background documents,
 

such as the Project Agreement, all constituted the inputs to this JCC
 

Program Evaluation Report.
 



PROGRAM REVIEW HIGHLIGHTS
 

A. Participants in the JCC Program Review
 

The Program Review (JCC self-evaluation) was held on February 25,
 

1980, during the 5th Meeting of the Joint Consultative Committee with
 

the following members present:
 

EGYPTIAN JCC MEMBERS
 

Dr. Hassan Ismail
 

President, Academy of Scientific Research and Technology (ASRT)
 

Dr. Mostafa Al-Gabaly
 
Counsellor, Ministry of Agriculture
 

Dr. Osama Al-Kholy
 
Director, Industrial Development Center for the Arab States
 

Dr. Ibrahim Helmy A'M El-Rahman
 

Counsellor, Office of the Prime Minister
 

U.S. JCC MEMBERS
 

Dr. H. Guyford Stever
 
Consultant
 
Member, National Academy of Sciences and National Academy of Engineering
 

Dr. George Bugliarello
 
President, New York Polytechnic Institute
 

Dr. Mary E. Carter
 

Director, Southern Regional Research Laboratory
 

U.S. Department of Agriculture
 

Dr. James Hillier
 
Consultant
 

Vice President (retired), RCA Corporation
 

Member, National Academy of Engineering
 

Dr. Gilbert F. White
 

Chairman, Commission o National Resources
 

National Academy of Sciences
 

Dr. Helmut Weldes (Ex Officio)
 

Senior Staff Officer, Board on Science & Technology for International
 
Development (BOSTID)
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Others present who were invited to coment on various program elements
 

and join with the JCC members in'the evaluation discussions were:
 

EGYPTIAN ADVISORS
 

Dr. Mohamed Kamel
 
Director, National Research Centre (NCR)
 

Dr. M. Darwish
 
Cultural and Scientific Counsellor
 
Embassy of the Arab Republic of Egypt, Washington
 

Dr. A. S. El-Nockrashy
 
Director, Applied Science and Technology Project
 
Academy of Scientific Research and Technology
 

Dr. Osman Galal
 
Head, Technical Office, National Research Centre
 

NATIONAL SCIENCE FOUNDATION
 

Mr. Roger Doyon
 
Section Head, Africa and Asia Section, INT
 

Dr. Lawrence Edwards
 
Frogram Manager, Africa and Asia Section, INT
 

Mr. Eugene ?roxd:n
 

Senior Prcgra Manage;, Africa and Asia Section. INT
 

NATIONAL ACADEMY OF SCIENCES
 

Mr. David Williams, Comptroller
 

Mr. Thomas Gikas
 
Office of Contracts and Grants
 

Dr. Victor Rabinowitch
 
Director, Board on Science & Technology for International Development
 

(BOSTID)
 

Mr. Jay Davenport
 
Staff Officer, BOSTID
 

Mr. Augustus Nasmith
 
Staff Officer, BOSTID
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INTERNATIONAL DEVELOPMENT COOPERATION AGENCY
 

Mr. Princeton Lyman
 

Special Assistant to the Director
 

AGENCY FOR INTERNATIONAL DEVELOPMENT
 

Mr. James Riley
 
Director, Industry, Science, and Technology Division
 

U.S. AID Mission, Cairo
 

Mr. Edgar Pike
 

Office of Technical Support, Bureau for Near East
 

Washington
 

NATIONAL BUREAU OF STANDARDS
 

Dr. Kurt Heinrich
 

Chief, Office of International Relations
 

Dr. Sam Chappell
 
Senior Standards Specialist, Office of Domestic and International
 

Measurement Standards
 

NATIONAL INSTITUTES OF HEALTH
 

Mr. Howard Metz
 

Biomedical Engineering and Instrumentation Branch
 

CATHOLIC UNIVERSITY OF AMERICA
 

Dr. Bahaa El-Hadidy
 
Graduate Department of Library and Information Sciences
 

GEORGIA INSTITUTE OF TECHNOLOGY
 

Dr. Vladimir Slamecka
 

School of Information and Computer Science
 

UNIVERSITY OF WISCONSIN
 

Dr. Normbn Huston
 
Director, Instrumentation Systems Center
 

College of Engineering
 

Mr. Edward Falk
 
Instrumentation Systems Cent-r
 

College of Engineering
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B. 	General Discussion Highlights
 

Mr. James Riley, program officer for technical and administrative
 

direction of the Applied Science and Technology Program for the AID
 

Mission in Cairo, was specifically invited by Dr. Hassan Ismail to com

ment on the program for the Mission. Mr. Riley first outlined the Mission
 

evaluation process to be as follows:
 

- specific evaluation of the Applied Science and Technology Program 

(Project 263-0016) following the guidelines given in the original 

Program Agreement, and 

-	 a broader evaluation of science policy in Egypt looking at institu

tional structures and R&D linkages to end-users. This latter re

view would examine the impact of current science and technology 

policy on Egyptian economic and so,'al development. 

Looking specifically at Phase I, the project identification and initia

tion aspects as well as the training activities in R&D management and in 

equipment maintenance and repair, Mr. Riley was asked by the Mission Di

rector, Mr. Donald Brown, to report that: 

- U.S. personnel inputs in Phase I seemed "high," and therefore costly. 

The AID Mission asked the JCC to reduce U.S. personnel inputs in 

Phase II. 

- greater emphasis during Phase II should be directed to economic and 

social returns of the projects 

- greater emphasis should be placed upon science policy formation 

during Phase II. 

The President of the ASRT, Dr. Hassan Ismail, replying to Mr. Riley's 

remarks, agreed that Phase II should demonstrate a greater degree of 
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One change in the ASRT that Dr.
Egyptian management of the projects. 


Ismail has already set in motion is a reorganization of Academy Councils as
 

advisory groups to the ASRT President. The Council; will set overall
 

policy guidelines in their respective areas of R&D (agriculture, health,
 

and assist in
industrial development, manpower and training, etc.) 


monitoring projects which are supported by the ASRT grants system. Al

ready, the trend of support is toward applied R&D linked with priority
 

national goals (food production, housing, etc.)
 

Several JCC members commented upon the AID reference to "high" U.S.
 

(and Egyptian) personnel inputs and stated that:
 

- it is the diversity of the Applied Science and Technology Program
 

that requires experienced, highly skilled, and broadly representa

tive manpower inputs.
 

if one goal is to encourage both multidisciplinary and multi-


institutional projects under 263-0016, those activities will natu

rally require extensive technical and nanagerial Inputs.
 

nearly 100 percent of the U.S. manpower inputs on advisory panels,
-


study missions, and on the JCC itself have been given on a pro
 

bono basis.
 

- the large number of U.S. institutions that have been involved as
 

sites for Egyptian observation and study visits do translate into
 

specific (rnd heavy) personnel involvement, but these inputs have
 

also been provided on a pro bono basis.
 

Dr. H. Guyford Stever (U.S. panel) and Drs. Al-Gabaly and Al-Rahman
 

(Egyptian panel) underlined their understanding that the Applied Science
 

A 4
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and Technology Program was intended to shift leadership and involvement
 

from U.S. to Egyptian scientists and engineers as the program progressed
 

from Year 1 to Year 5.
 

The Policy formation emphasis referred to by Mr. Riley was viewed
 

by JCC participants as a "new" concern which could be addcd during Phase
 

II but would require new resources beyond those which the JCC had already
 

contemplated for the more limitel, program-relaved policy and management
 

functions (Element 1). To differentiate the larger scienc.e and technology
 

policy questions from "management policy" issues of the progi'am, the JCC
 

members suggested that an additional program element, hereafter referred to
 

as National Policy Measures for Science and Technology, be added to the
 

Phase II program planning.
 

C. Evaluation of Demonstration Projects
 

1. More and Better Food
 

JCC members remarked that the More and Better Food project is ex

tremely diverse, involving plant and animal production; nutrition studies;
 

medical observation of food-nutrition patterns and their effects upon
 

growth in village children; design, operation, and monitoring a nutrition
 

intervention experiment; and conducting food technology advisory activities
 

for industry. In support of this multifaceted program, Dr. M. Kamel (Di

rector, NRC/Cairo) observed that the More and Better Food Program "demon

strates" exactly the type of activity needed in Egypt--it addresses real
 

problems, it involves villagers as well as a variety of researchers and
 

administrators, it gathers together the experience and skills in many
 

disciplines, it proceeds from "known" information to clearly outlined
 

goals, and it challenges the skills (management as well as technical) of
 

b 6 
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all involved. Best of all, the More and Better Food Program was "on
 

schedule" in its-laboratory support aspects, field data gathering, and
 

advisory services to industry. The major time delaying factor, common
 

to nearly all of the projects, is lengthy equipment procurement procedures
 

and deliveries.
 

One JCC member observed that the ASRT Agricultural Council was review

ing the More and Better Food Program and might suggest some reorientation
 

to the JCC at its November 1980 meeting. The reorientation might, for
 

example, take the form of recommending a separation of the food technology
 

program aspects (which could then become a "new" R&D project) from the
 

village "demonstration" program activities.
 

Dr. Stever summarized the consensus of the JCC members by stating that
 

progress is evident and that resources should continue to be made available
 

to the More and Better Food project.
 

2. Biogas Technology for Rural Areas
 

This demonstration project is managed directly by the ASRT and
 

assigned to the National Research Centre (Pilot Plant Division) for imple

mentation. Dr. Kamal characterized progress during Phase I to be "excellent."
 

The operational philosophy has been to build upon extensive biogas technology
 

and experience by taking advantage of a United Nations
 

training course offered ia the People's Republc of China, by visiting
 

operating biogas demonstration projects in Thailand and India, and by
 

utilizing previous experience both in Egypt and in the U.S.A. Testing of
 

a locally constructed digester has begun at the NRC; village selection
 

fox field studies is completed; and key persons from the villages are al

ready participating in the technical and social aspects of the Egyptian
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As in the case of More and Better Food, the biogas project
program. 


suffers from delays in receiving equipment and instrumentation but the
 

experimental team has been diligent to improvise and move ahead in both
 

th- laboratory design and preliminary village implementation stages of
 

the progra-.
 

JCC members commended hN.C/Cairo and ASRT program management for
 

incorporating social acceptance of biogas technology into the project
 

at its earliest design stage and underlined the importance of good village

level participaticn in the implerentation of biogas digester operation
 

Et NRC/Cairo to ease the transition to village testing during Phase II.
 

3. New (rops for Arid Zones
 

Among some JCC members, the early design emphasis on nonfood crops
 

ir this deronstratlor. project continues to be a subject of discussion.
 

Other JCC members observed that the demonstration project should be viewed
 

in the context of overall activities of the Ministry of Agriculture and the
 

National Agricultural Centre; therefore, a modest effort on new "cash"
 

crops for arid zones seems eminently reasonable.
 

Phase I has consisted of
FiElc activities have not yet begun. 


-- from Ain Shams and
bringing together three Egyptian resource groups 


Al Ahzar universities and from the Plant Production Department of NRC/
 

The project design provides fot the use of nonirrigated lands
Cairo. 


which are not currently thought to be suitable for food production;
 

nevertheless, Dr. Al-Gabaly suggested that the project management committes
 

(a) marginal lands as primary sites for impleventation
carefully evaluate: 


and at the save time consider food crops as a part of the overall plan,
 

(b) salt tolerant, drought resistant plants in the choice of crops for
 

the project
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D. Evaluation of R&D Projec.s
 

During the JCC members' general discussion on R&D projects, 

attention was directed toward the question of priorities and potential 

economic/social returns fror the individual projects. 

With respect to priorities, Dr. Kamel and others reminded the
 

group that the Program Agreement gave a very broad framework of problem
 

areas for proiect selection (i.e., plant production and protection, animal
 

research and fisheries, soil and water resources, medical research, building
 

technology, industrial research, petroleum and mineral resources, energy
 

research, transportation and physical-electronics applications). The NRC's
 

three R&D projects (phosphate ore beneficiation and fertilizer production,
 

corrosion causes and control, and wool scouring and wool wax utilization)
 

fit wcll into these guidelines. Furthermore, the R&D methodology is one
 

which emphasizes tht participation of end-users at each stage of project
 

design and implementation.
 

The original idea for many of the RE projects arose from a joint
 

Egyptian Chemical Society-American Chemical Society symposium held in
 

December 1977 which had an applied problem orientation; moreover, partici

pation in the symposiur included significant industrial representation.
 

In the design of the three NRC/Cairo R&D projects, joint NRC/Cairo--industry
 

teams were formed, written agreements of participation were nade with the
 

three resrective industry sectors (fertilizers, petroleum and textiles)
 

and the work is proceeding both at the Centre and in the industries. This
 

partnership in research with industry is somewhat new in Egypt and i& a step
 

in the direction of contract research common to the industrial sector in
 

the USA.
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Dr. Gilbert White of the US panel raised a different: point. He
 

stated that the coupling of R&D to practical end-use is not easily
 

work consistently.
accomplished, nor are there "sure" mechanisms that 


For example, demonstration projects and R&D projects, when conscientiously
 

conducted often have such intense personnel inputs in the pilot village,
 

or the counterpart industrial laboratory, that it is often difficult to
 

"generalize" the results and ndapt them on a broad basis.
 

Dr. Al Gabaly emphasized a similar theme by stating that the
 

U.S. experience with extension services, particularly in rural areas, is
 

not applicable to Egypt, where agricultural land holdings are small,
 

typically are non-contiguous, and where the education process for the
 

For all of these
average farm worker is far less formal than in the USA. 


the U.S. model have not been effective
reasons, extension services based on 


in Egypt.
 

Dr. Carter (U.S. panel) edded that the ability to grow a crop or
 

produce a manufactured product is far different from the demonstration
 

that the new goods have markets. She recommended that market deveJ, Aent
 

studies and promotion activities be incorporated into demonstration and
 

R&D programs.
 

Assessment of the wool scouring and wool wax project raised questions
 

Drs. Kamel and Weldes replied that
regarding its priority for Egypt. 


(a)the wool processing industry is an export earner for Egypt, (b)the
 

a good
project represents a class of applied research for which there is 


potential market in Egypt if NRC proves its ability to respond promptly
 

and successfully, and (c)the project has particularly good industry-NRC
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an R&D problem and R&D management
linkages. Thus, it is an example of 


method which the Applied Science and Technology Program is 
designed to
 

promote.
 

Dr. Hassan Ismail presented a newly revised R&D concept for tht.
 

the Institute of Oceanography and Fisheries.
Red Sea Fisheries project of 


Four specific activities have been identified: (a) determination of the
 

pelagic (open sea) commercial fisheries potential in the Foul Bay area of
 

the Red Sea; (b) determination of the relative abundance of deep-water
 

shrimp from the Gulf of Suez to the Sudan frontier; (c) identification of
 

the relative abundance of teef fishes in the Foul Bay area; and (d)
 

determination of commercially available spiny lobsterq in the coastal 
reef3.
 

If any or all of the above assessmcnts prove coimicrcially feasible 
then the
 

questions of fleet size and preservation of catch will be address-'1.
 

Results of these surveys could be completed within approximately 
18 months
 

It is believed
if a svitably equipped vessel can be provided for the work. 


that a small rented vessel with rather standard fisheries survey equipment
 

can be obtained in 1980. Project principal investigators will be appointed
 

in Egypt and further joint R&D design work will be undertaken prior 
to the
 

November 1980 JCC meeting.
 

Evaluation of the Science and Technology Information Project (STI)

E. 


The STE Project was developed jointly by NSF and the Egyptian
 

National Information and Documentation Centre (NIDOC) and consists 
of a
 

design study (including a computer accessed information experiment as 
well
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as a current information resources planning inventory) plus an in-service
 

training activity. NSF, with the cooperation and assistance of the ASRT,
 

has selected the Georgia Institute of Technology as contractor for the
 

design study; Catholic University of America was selected for development
 

and direction of an in-service training program for Egyptian information
 

specialists.
 

The JCC members' consensus was that although the STI Project's
 

start-up time was long, implementation of the design study and in-service
 

training was proceeding intensively by February 1980.
 

F. Evaluation of Instrumentation Technology (IT)
 

The IT component Is aimed at developing institutional capability
 

to maintain and repaix (:&R) scientific instruments for use in ASRT
 

sponsored applied research. The activity is multi-institutional in
 

character with the following organizations actively participating:
 

National Research Centre (NRC/Cairo); Scientific Instruments Centre (SIC);
 

Universities of Alexandria, Assiut, Cairo, El-Minia, and Tanta; University
 

cf Wisconsin Instrumentation Systems Center (UI/ISC); and Nacional Institutes
 

of Health Biomedical Engineering and Instrumentation Branch (NIP/BEIB).
 

M&R facilities are operational at all institutions. Sciertific
 

instruments are being repaired by returned trainees at the NRC,
 

Tanta, & El-Minia Universities. Administrattve procedures at the M&R
 

facilities are still being developed. Project execution was on schedule
 

until October 1979 when a problem occurred with the second group of trainees.
 

This group of 16 trainees was delayed in order to satisfy USAID English
 

This has now been completed, and
language proficiency requirements. 
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departure scheduled for March 1980. M&R training schedule has therefore
 

been delayed five months.
 

Alexandria University was added to the original four universities
 

in late 1979. The first trainee from Alexandria was to travel to NIH/BEIB
 

in March, 1980. Planning for the M&R facility at AJexandria has been
 

initiated.
 

The consensus of the JCC membership is that there has been success
 

and notable progress in establishing M&R centers, in training the associated
 

personnel and in procuring equipment. However, certain aspects of
 

equipment procurement have experienced excessive delays which have been
 

a major constraint in the overall program. Continued work to improve
 

procurement is essential.
 

G. 	Evaluation of Policy Planning and Management
 

(The JCC has defined this to involve only policy planning and
 

management at the level of the Applied Science and Technology Program).
 

A management problem affecting this program and nearly all
 

Egyptian S&T programs is one of personnel loss to countries outside Egypt.
 

This situation arises because Egyptian salaries at all levels in the
 

universities, research institutes and the government are far below the
 

real market value for the services of well-tralnee persons. l1e effect
 

is a brain-drain within the region to the oil producing countries, Western
 

Europe and the USA, where salaries are much higher. In addressing this
 

problem, Dr. Hassan Ismail stated it to be "an Egyptian problem"
 

independent of science and technology. The consequences of the brain
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drain are such that the government is now addressing the situation and
 

action is expected by 1981.
 

Dr. Al-Kholy addressed two aspects of the R&D management training
 

component of this program element. He stressed the need to institutionalize
 

management training within Egyptian institutions. Furthermore, he
 

suggested that case studies based upon Egyptian R&D experience need to
 

be prepared as a tool in local management training institutions.
 

At the level of the specific R&D mamangemcnt vorkshops conducted
 

by the Denver Research Institute (DRI) there was a discussion of the goal,
 

or objectives of the four programs held in Denver. Dr. Kamel (NRC/Cairo
 

Director) stated that the workshops were originally considered to be broad,
 

in-service type training for high-level, carefully selected Egyptian
 

scientists and engineers who are now involved in R&D management. The courses
 

would examine current methods, information tools and philosophies of
 

management stype practiced in the USA and other industrialized countries.
 

There was no thought that short-courses would be able to offer in-depth
 

management training. Courses could be primarily a catalyst for change;
 

one element in a series of management reforms.
 

Some JCC members approach R&D training from a different point of
 

view. First, they believe that in-depth training is required and that such
 

in-depth training on R&D management must be given in Egypt if it is to be
 

relevant to Egyptian conditions. Further, Egyptian-experience must be the
 

focus of the curriculum rather than experience of the USA, Europe and Japan.
 

These persons also place heavy emphasis upon the creation of an Egyptian
 

Thus, one philosophy is
institutional base for R&D management training. 
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that R&D management skills are acquired by "in-service" experiences
 

supplemented by short-term management-oriented training; the second is
 

a more formal process approach which considers "managers" to be speci

fically trained for their roles. A definitive resolution of these differilng
 

points of viev was not madc by the JCC members but there was gcneral 

agreement that the forthcoming DRI workshops in Cairo would be introductory 

in scope, designed primarily for "in-service" scientists ,.nd engineers
 

who have not had extensive cr formal management education.
 

,I i 
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I. SUMMARY
 

The Joint Consultative Committee of the Applied Science and
 

its Fourth Heetin'g on November 6 - 8, 1979,Techno'ogy Proeran hold 

at the ASRT Headquarters in Cairo to review progress in 
the program 

and to recommond initiatives for the future. 

The Fourth JCC Iooting mrkod approxinately 1W3 months of activi

ties in the Program, uith 11 nonths away for conplation of Phase 1, 

Before PWeoo II activities cam bogin, AID
scheduled October 1, 1980. 


plaza to evaluate the accomplinohmntO of Phano I, and to fornulate a
 

Therefore,

detailed plan for Phase II (October 1980 - October 1965). 


the JCC discuraed at its fourth nesting a methodology for an 
evalua

tion program activities during Phase I and the content of activities
 

for Phase II.
 

The fifth JCC Meeting planned for February 25-27, 1980, will be 

addressed to two major items
 

1. 	 Final Recommendations to AID for the Phase II Plan. 

during Phase I.
2. A JCC-self evaluAtion report on progress made 

overview on the
This document is a status report that gives an 

and speculations for progress made during Phase I (as to Dec. 1979), 


II. Two additional
continuity of oa-going projects during Phaso 


documents are submitted with this status report as inputs for JCC-5:
 

A Sumary Progress Report "Technical Reports prepared 
by Team
 

i. 


Leaders".
 

2. A Phase II - Planning Document "Prepared Jointly by all Parties 

Involved in the Project.
 

i 



II. 	 INTROICTION 

as a 	result of
The Applied Science & Technology Program emerged 

by the Academy of Scientific Research and 
intensive planning effort, 

of the United Staten scientific
Technology (ASRT) and representatives 

the U.S., Agency for InternAtional
community, togothor with officials of 

desire to strengthenThe 	Program addresses Egypt'sDevelopment (AID). 


its national research and development (R&D) rmanagement 
capabilities and
 

cononic and social
 to utilize its R&D resources in solving critical 


The activity is covered under AID Project Numbor 263-0016,
problems. 


a project grant agreement signed by the two governments on March 29,
 

1977.
 

lements:
The 	 Agreement includes six basic 

1. 	 Policy Planning and Management of R&D; 

Demonstration projects, multidisciplinary in scope, 
directed to
 

2. 


priority areas of development;
 

3. 	R&D projects also directed to priority areas;
 

Scientific and technical information rystems;
4. 

well as
5. 	 Procurement of scientific instruments and equipment; as 


training in their maintenance and repair; and
 

4, and 5 (Phase II).6. 	Planning for years 3, 

signed in December 1977A contract between AID and NAS/NRC was 

An interagency agreement
for the implementation of elements 1, 2, and 3. 


between AID and NSF for elements 4 and 5 was completed in September 1978.
 

parties are jointly respoauible for element 6,
All Egyptian and American 


continued until
 
Phase II planning. The time period for Phase I has been 

October 1, 1980e with US98.1 million and Egyptian Pounds 895,000 allocated 

This report sumnaris th activities as to 
by AID for those activities. 
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more complete accounts of the individual projects are given
December 1979; 

separate reports prepared by Team-leaders, NAS/NRC, and NSF.
in 

I1. REVIEW OF ACTIVITIES 

A. 	GEAL 

of this report is to give an overview on the past,
The purpose 

present and future activities of the Applied Science and 
Technology
 

Program. 

Coordination of program planning necessarily involves at 
least
 

NAS, NSF, ASRT, and 	NRC. In the course of
five main groups: AID, 

three American Institutes are being involved: Denver
implementation 

Georgia Tech., Catholic University. Also, a
Research Institute, 

total of 22 American panelists Joined in the processes 
of planning,
 

monitoring and assessment of Demonstration and R. & D. Projects.
 

the program is extending its activities in a total
At present, 

of about 30 Er,-tian sectors. The number of personnel involved in 

The following gives
program activities exceeds a total of 679. 

of personnel and their sectorial belonging; an destributedestimates 


among program components:
 



73 

ASRT/qRC 
and 

Affiliated 
Universities Ministries Industry Total 

I. S.AT. Management 
Training: 

1.Denver Workshops 

2. Cairo 1 / 
3. Cairo II / 

42 

24 

30 

1 

48 

120 

6 

30 

43 

78 

180 

I. Demonstration Projects 

1. More and Better 
Food. 

2. Bio-as 

3. New Crops 

143 

21 

1 

3 

2 

29 

6 

2 

8 183 

27 

.5 

III. R.&D. Projects 

1. Phosphate 

2. Wool Wax 

3. Corrosion 

4. Red Sea Fisheries 

18 

8 

28 

3 

1 
8 

15 

19 

16 

41 

IV. S.&T. Information 

1. Training 

2. Steering Committee 

3. Task forces 

5 
2 

13 

2 

20 

3 

15 

5 
7 

48 

V. Instrumentation 

1. M.AR. Training 

2. Stc:ering Committee 

10 

3 

4 

5 

14 

8 

TOTAL 351 205 91 32. 63 

e/ Based on requests for participation.
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A suuary bar chart for the whole "Applied Science and Technology 

Program is included for easy reference (covering both Phase I and Phase 

II). 

B. 	 POLICY PLAMING AND MAxAGEMEYI 

1. The Joint Committee (5 U.S. members, 5 Egyptian members, and the 

President of ASRT "Chairman") vas established early in 1978, and 

held four meetings during the last two years. 

JCC-I Kay 1978 Calro
 

JCC-2 November 1978 Washington
 

1979 Cairo
JCC-3 March 

JCC-4 November 1979 Cairo 

JCC-5 is scheduled to be held in Washington on February 25-27, 

1980.
 

2. 	 The NRC senior resident advisor (Dr. Helmut Weldes) was hired by 

to Cairo early January 1979, and isNAS in November 1978, posted 


expected to remain in Egypt throughout Phase I.
 

3. 	 The ASRT senior resident advisor has been deleted Zor Phase I for 

various significant reasons. 

4. 	Phase II Planning is closely following a time table set at JCC-2 

Approval of criteria for project selection;JCC 	3- * 


* 	General overview on Phase II Plan 

JCC 4- * 	Document on Phase II Planning Jointly prepared by ASRTp 

NRC, lAS, NSF and AID. 

* 	Discussion on Phase II Plan-format and Method of 

Presentation to AID. 
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content of Phase I 	PlanningJCC 5- * 	Approval of format and 


Document.
 

* Final approval of projects for Phase II. 

April 	1980 : Presentation of Phase II - Plan to USAID-Cairo. 

May/Sept. 1980: USAID-Cairo in-houoe operations
 

* Project Paper (PP) 

* Project Agrooemnt (Pro Ag)
 

* Project Implementation O.ders (PIOS) 

* Host 	Country Agreement with ASRT 

yoirs)October i, 1980: Start of Phase II (3 

5. 	 JCC - Self Evaluation of Project Progress (Phase I): 

iCC 	3 * recommendation to submit a document on self
 

evaluation process.
 

JCC 4 * 	ASRT, HAS prepared the document 

* Plan 	approved 

JCC self evaluation 	report prepared ilmedLately
iCC 5 * 

after JCC-5, and subuitted to AID as aD input in 

AID-In-Houoe evaluation. 

6. 	Management Education Workshops

6.1. 	 Completion of four workshopu at Denver Research Institute
 

(June - September 1979).
 

• 	 Workshops covered:
 

- R&D man of projects and institutes
,gment 


- Techno-economica 	of Projects 

- R&D 	narketing 

L t - Technology arseesment 
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* 	 Forty three Egyptian scientists, engineers, economists and other 

cpecialists participated in workshop. 

* 	 Participating bodies include management officials from: 

ASaT, NRC, Potroloam Research Institute, N1ational Institute of 

Standards, Scientific Inatrunmntation Contra, Institute of 

Geophysics,Instituto of Astronomy andOceanography and Fishories, 


Institute of i1tallurgy and Cairo University.
 

IRC and ASRT started a plan of action to involve 
DRI-Trainees in


6.2 

process of S&T management in both institutes. 

6.3 Plans for a second series of PAD nann.mont workohops 
has been terminated
 

Thin vill include:
to take place in Cairo early in 1960. 

5 Day Survey Course for Senior Staff of the 
following sectors 

-


(February 6 - 11, 1980)
 

Level 	 ParticipantSector 


# Directors of InstitutesASRT & Affiliated 

24
Beads of Department
H 


-	 Deans of Faculties* Vice12 Universities 


(Post-Graduate, and Research) 48
 

* Vice - tListorn ofMinistries 

Industry, Agriculture,
 

Health, Electricity,
 

fnergy, Transportation,
 

6and land reclamation 

78Total 
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Specialied workshops (March 15 - May 7, 1980)
 

Duration
 

(w) 

- R & D Management
 

- Proposal Preparation and
 

Report Writing I
 

- R & D Marketir I
 

2
-	 Techno-eocnomics 

-	 Technolcgy Assessment 2 

* Participants in each workshop come from sectors given before, 

and are personnel involved in R&D programs and projects in their
 

Numbers vs. sector (Given as total for the 5 workshops)
sectors. 


Ninintries .-Indas Total 
n ASRT/Affiliated 

30 	 180
120 	 30 


* 	Participants at the Denver Workshop will be involved in the 
Cairo
 

programs.
 

C. 	PMUoSTRAT0 PROJECT j
 

I. 	 More and Better Fdo 

This is a multidisciplinary project coordinated through the
 

NRC/Cairo had its program derign essentially completed by 
the
 

first meeting of the JCC. Original work plan var put by NRC-Staff,
 

reviewed and appro-vod by an Advisory Committee that 
had an members
 

(2 former-Yinintern of Agriculture, a formor-linintor of 
Land 

Reclamation, a formcr4l.iniater of Commoditien, advicor to 
present 

present Dean of Faculty of Agriculture,Minister of Ari'ulture, 

of Nutrition). FinalAlexandria University, and a Professor 



project document wt reviewed by a 3-membered U.S. Panel (Agronomist, 

A Steering Committee for the
Nutritionist, and I'ood Technologit). 


Project was established on Nay 1978, and holds 3 monthly meeting (on
 

average) to follov--up progress.
 

The project consists of three major elements: 

and animal resources studies involving two Egyptian
- Agricultural 

(new lands),villages, Kafr Al-Khadra (old lands), and Omar Nakran 


designed to iuq)roved the productivity and quality of food produced;
 

- Nutrition studies of the traditionil diet in the two villages, designed 

diet of nursing mothers and primary school childrento improve the 

and,
through a comrehenaive education and supplemental feeding program; 

A parallel endervcr by NRC/Cairo and participating food industry
 

scientists to solve problems in cottonseed oil manufacturing and
 

production of Damietta cheese. 

The project involves 183 scientists and support personnel from: 

NRC 143, ministries 29, industry 8, universitier 3. 

Base-line information on agricultural and animal resources is collected 

villages. This information includes
and analyzed for t e two-above mentioned 

data on cropping systems, soil types and fertility, irrigation and drainage 

and animal pests, and pesticides
systems, fertiliser practice's, agricultural 


a model for increasing crop production, the

used. In order to develop 

project team, using small-scale technology transfer, introduced the support

the Kafr El Khadra
and-wire method for intermediate tomato production to 

area. Preliminary results demonstrated the feasibility of increasing tomato 

Otherthis simple change in cultivation practices.
production four-fold by 


projects include parallel cultivation of 2 crops "faba beans/trigonella,
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of insect pests in the village areas
onion/soya bea". Identification 

focused post control and
indicates that greater attention should be on 

monitoring, if food productivity is to be incroaGod. Finlly, milk 

production and processing studies are underway to assist the 
Egyptian 

ir, incrensing productivity by simple interventions within theirfarmers 

economic means.
 

The nutrition studies in the villages have been greatly aided by 

local doctors who provide village clinical data. This data, although 

limited, reveals a considerable degree of malnutrition and parasitism, 

resulting in retardee growth among children. The mortality rate of
 

is relatively high, with diarrhea and
infants under one year of age 


malnutrition identified as the main causes of death.
 

The NRC/Cairo, vorking with the El Nil Pharmaceutical Companyp
 

producers of "Supramine" (the only Egyptian manufactured high protein 

in this product's
food suppliement) have identified the major problems 

Studies 	are
market 	acceptance, storage life, and nutritional value. 


and general acceptabiunderway at NRC/Cairo to improve taste, quality, 


texture, odor, etc.) of supramine.
lity (ease of formulation, 

In the 	food technology area, NRC/Cairo studies on the refining of 

cotton seed oil have moved to a semi-pilot stage (50 kgcolor-fixed 

batch) with the design, manufacture, assembly and testing of the semi

manufacturing methods
pilot plan apparatus. Similarly, testing of various 

for the production of soft white cheese (Damietta type) from whole and
 

skim milk powder continue in the NRC/Cairo laboratories with the partici-

Food Company technical staff.pation 	of Mir Milk and 

A summary document on progress made in the Project during Phase 
I is 

a bar chart for Project (coveringsubmitted separately, and enclosed is 




%V 

• 10 

both Phase I and Phase II). 

2. Development and Application of Bio-Gas Tscbnology in Rural Areas of 

This project, approved by the JCC in Nov. 1978, explores methods 

of converting agricultural, human, and animal wastes, into nothans 

for small scale energy use. The projoct has boon assigned to the Pilot 

Plant Division of RC/Cairo. A rangoenont Co mitteo meoto biweekly 

to coordinate all inputs into the work, rocorznnd neconnary actions, 

sad serves as information/comunlcation forun. 

The project involves 27 bcientiate and aupport poroonnel 
from NRC 

21, ministries 6. 

Management Committee members vinitod biogas projocto in Thiland, 

China, India; and the engineeri; group loader attended 
a four-week 

U.N. Environment Program financed training oominr in China. 

The five multidiaciplinary cub-groups comprising the biogao 
techno

logy project are: laboratory tnd bench scale roeearch, fertilizer 

evaluation, engineering, fund arntal microbiology, and 
sociological 

aspects. Each of the ive groups has boon active since the last project 

report to the JCC in March 1979. The laboratory and bench recale group 

is meaeuring mathtne production from varioun nicturen 
of cow dung, maize 

and sewage typical to the domonntration villages. 
The furti~izer 

evaluation group in assesning the nitrogen and phosphorus 
value of the 

digester effluents en well an bacteriological and other aide effects 

which can occur from the use of those effluents on 
crop producing lands. 

The engineering group is constructing and testing a proto-type biogas 

digester at the NRC; delay in obtaining local currency funds resulted 



further delays are anticipated if equipin a two-month time los and 

from the United States is alsomert and instrumentation procurement 

families indelayed. The sociological group ia collecting data amon 


five villagen chosen as test citen for the project.
 

A summary document on progress nade in Phase I is submitted 

ard a bar chart for the project is enclosed (coveringseparately, 


Phase I, and Phase II).
 

3. New Crops for Arid and Semi-Arid Zones 

In JCC - 2 (Nov. 1978) a preliminary proposal for the project 

was considered by the Committee, in view of the project's potential 

for agricultural production, and it was recommended that further design 

be undertaken through a joint committee. 

4
The join committee met in January 1979, when a 4 aemberel U.S. 

Paael arrived to discuss plans for the project. 

Ia JCC-3 (March 1979) it va- recommedsd that the project be 

restricted to unconventional crops, the program design be modified 

of 1 300 thousand be allocated for Phase Iaccordingly, and a sum 


initiation studies.
 

In April 1979 a steering comaiiee was established, modified the 

plan and specified needs of equpment, materials and supplies, which 

passed to University of Wisconson for procurement. A committeewere 

member visited specialized arid land research institutes in U.S. for 

on project plan and needed training.consultation 

1979) A modified program was presented, butIn JCC-4 (Nov. 

A final program was prepared andfurther modification was requested. 


im apady to be diqecused yith a 3-mambered U.S. Panel who are due to
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visit Cairo on Jan. 19 - 22, 1979. The final plan is to be submitted 

to JCC-5 (February 1980). 

It is expected that initiation of isleaentation of the project 

This will includewill be during the last six moaths of Phase I. 

area selection, eite/Lboratory preparation, equipment/seed selection 

and procurement, and training. Full project implementation and 

execution in expected during Phase II. 

A bar chart diagram is enclosed for easy reference on expected 

project implementation schedule.
 

C. HRSURCSH AP DEVELOPMENT PROJECTS
 

R. & D. projects according to the criteria that were approved by 

the JCC are: 

* 	 Projects must be directly Lelated to national development priori

ties. 

* 	 Projects must be geared to the solution of critical developent 

problens. 

* 	 Projects must demonstrate end-user participation. 

The 3CC approved the following R. & D. Projects:
 

1. 	 Phosphate Ore Beneficiation 

2. 	 Improving the Processing of Wool Scouring and Wool Was Recovery. 

3. 	 Corrosion Monitoring and Control in the Petroleum Industry.
 

4. 	 Development of Red Sea Fisheries. 

The first three project are in progress, and sumary reports ar2 

given in separate document. The fourth project is still is the planning 

stage. 
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Bar charts for the projects are given (covering both Phase I and
 

Phase II).
 

1. phosphate Ore Beneficiation
 

The goal of the project is to conduct laboratory and pilot plant
 

studies of Egyptian phosphate ores, their conversion to phosphoric
 

acid and phosphate fertilizers, and utilization of process waste
 

products. The technological and economic studie- aze conducted at
 

NRC/Cairo in collaboration with the Egytian industrial sector.
 

One element of the project entails NRC staff training. Two senior
 

chemists visited the U.S.A. for one month in October 1979 on a study
 

and observation tour of phosphate fertilizer mining (Utah and Florida)
 

beneficiation and mining equipment manufactvrers (Colorado) ana phos

phate fertilizer R&D (International Fertilizer Development C:nter and
 

Tennessee Valley Authority in Alabama). Two NRC engineers also spent
 

two and one h'i.f months each at the international Fertilizer Develop

ment Center working in the ore beneficiation and wet chemical process

ing pilot plants.
 

Another project component involves ore beneficiaticn studies. While
 

equipment orders remain undelivered, the NRC group has been conductine
 

bench-scale beneficiation studies (both wet and dry) on ore samples from
 

Abu Tartour and the Western desert regions of Egypt. An oro bereficia

tion pilot plant is also being equipped and should become operational
 

in 1980.
 

2. ImDrovinr of the Processinr of Wool Scouring and Wool Wax ReoQvery 

The objective of this project is to determine from known technology 

how the recovery of wool wax may be significantly improved without 

harming the primary end-product (wool fibre) and at the same time to 

7JI
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The project
decrease the volume of effluents discharged as 

wastes. 


requires both technological and economic 
optimization.
 

The NRC's Textiles Research Laboeatot-y w'"ro 
jointly with the Mier
 

The Mier Beida
 
Beida Dyers Company, rear Aloznndria, on this 

project. 


Dyers Company is the only industrial plant in 
Egypt (public sector)
 

dirt, natural
scouring (cleaning of raw wool to rerove 
which does wool 

total quality processod is 8,000 waxes and extraneous materials). The 

metric tons annuLily with a recovery of approximately 200 mtric tons/ 

Because the scouring process is inefficient,
 year of a wool wax product. 


another 200 etric tons/year is lost as waste.
 

two processes currontly under investigation 
to improve the
 

There are 


One process, the "Lo-Flo",
recovery operation.
wool scouring and wax 

developed in Australia, has a number of attractive 
features, is used
 

the United Kingdom, and its available at minimum licen'
comnercially in 

in that existing equipment
ing costs. AJ'additional advantage of Lo-Flo 


without major buildinE
 
at Mier Beida Dyers Company could be adapted 


A second process, developed by the Wool Research
 modifications. 


and known by the actonym WRONZ, is also
 
Organization of New Zealand 


The Director of Misr Raida Dyers observed pilot
being invmstigated. 


A technical teamAustralia.plant operation of the Lo-Flo process in 

the United Kingdom to study the comnercial scale 
went last January to 

process and discuss licencing arrangements with the International Wool 

will also visit the United States to 
Secretariat. Project team members 

observe and discuss conversion of wool waxes 
to lanolin and other high

and cosmetics industries.
quality products for the pharmaceutical 
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Detailed 	data-gathering of the current wool scouring process and 

operational parameters are presently underway at the Mier Beida
 

pilot plant tertixg of variationsDy6rs Company plant. Laboratory and 

on the Lo-Flo and WRONZ wool scouring techniques must await delivery
 

of continuous centrifuge equipment on order in the United States.
 

3. 	 Corrosion Monitoring and Control in the Petroleum Industry 

Recognizing the economic losses in Egyptian industry due to metal 

the National Research Centre has formed a multidisciplinarycorrosion, 

team of chemists, physicists, metallurgists, and engineers to study
 

the problems of corrosion, prepare inhibitors for various corrosion
 

minimizing the adverse effectssituations, and work with industry in 

of corrosion. The NRC's corrosion project has a two-fold purpose:
 

(a) 	 to collaborate with the Suez Oil Refining Company to combat the 

corrosion problems resulting from the refinery's idleness duringunusual 

the 1976-75 war years, and (b) to strengthen the corrosion laboratory at 

corrosion R&Dthe NPoC/Cairo to undertake a broad spectrum of applied 


problems.
 

The NRC/Cairo and the Suez Oil Refining Company have signed a formal 

which assigns technical team specificcooperative agreement 	 a joint 

responsibilities for investigating major corrosion problgms at 
the
 

refinery. The co-principal investigator for NRC/Cairo, Dr. A.A. Abdul
 

Azim, has consulted with Dr. E. Snavely, a corrosion specialist 
at the
 

Equipment
Mobil Research Laboratory in Dallas, Texas, on the R&D plan. 


for the NRC/Cairo corrosion laboratory has been orderd; basic data 
are
 

literature of indusbeing collected at the Suet refinery: and a survey 

Another team has begun its
trial corrosion problems is underway. 

preparation and testing of corrosion inhibitors, while samples of 
corro

sion damage (pitting, galvanic and stress) are being collected from 
the 
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refinery.
 

4. Red Sea Fisheries 

The goal of this project is to determine fisheries resources 
in
 

the area south of the Gulf of Suez and assess their comnercial poten

tial.
 

I- September ASRT President Hassan Isnail appointed a new 

Egyptian steering committee to conduct an in-depth review of the 

project. The committee includes Dr. H.A.F. Gohar (a former director 

of the Institute of Oceanography and Finhorioe), Dr. R. Baycumy 

(current director of the Institute), and Dr. A. El-Fotouh Abdel Latif 

Since the projoct rov~ow wars 	not
(Secretary General of the ASRT). 

report will be proocntod at thecompleted by early November 	1979, a 

U.S. technical group of
next JCC meeting. In February 19dO, a 


the

fisheries specialists is expected to vinit Egypt to assist 

The U.S. apocialito will include personsEgyptians in this task. 


with extensive experience in fisheries researzh management, 
in boat
 

and gear design for fisheries research, and in remote nensing 
and
 

instrumentation.
 

D. .cientific anrd Technical nformtion STI) 

managed by the ASRT with the 	assistance of the
 The STI Project is 

(NZF). Phuae I project components
U.S. 	 Natioual Science Foundation 

dosign activity determine the current 
include: (a) a planming and to 

the priority needs for an operational scientific and status and asaeon 


at the National Information 	and Documents
technical inforimntion pro rain 


tion Centre (NIDOC), and (b) an in-service training 
projnact to prepare
 

a core group of infornatior 	s".cialits for the Egyptian 
institutions
 

aasooiated with the project.
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and fourth JCC meetings all procedures were
 Between the third 


completed in the NSF competitive bidding process 
to select contractor
 

design activity and the in-pervice
organizations fo: the planning and 

training activity. Contracts were awarded in October 1979 to the
 

(Prof. Vladmir Slamocka as project
Institute of TechnologyGeorgia 


and in November 1979 to the
 
director) for the STI design study, 

project director)

Catholic University of America (Dr. Bahaa El-Eadidy 

as 


The principals involved in both
 for the in-service training project. 


activities visited Cairo durixLg November for detailed 
planning in order
 

that an STI design assistance team may begin work 
in January 1980 in
 

The first group of Egyptian trainees begin their 
training in
 

Egypt. 


the United States last Janua:ry. 

E. Instrumentation Technology 

The Instrumentation Technology (IT) project has 
developed from a
 

jointly recognized need that maintenance and repair personnel for
 

scientific instrumentation and equipment are 
in critically short supply
 

The
 
in Egyptian universities and in all ASRT-affilintod 

institutions. 


train a cadre of maintonance and repair
(s.)
IT project goals are to: 


(M&R) specialists for the Scientific Instruments 
Centre (SIC), the
 

Naticnal Research Centre OIRC) and five Egyptian Universities (Assiut,
 

Cairo, El-Minia, Tanta and Alexandria), and (b) to assist those 

core 
institutions in strengthening their M&R capabilities by providing 

services.equipment and advisory 

ASRT with the assistance of the 
The IT project is managed by the 

NSF and two principal U.S. contractors, the 
University of Wisconson
 

(Instrurentation S~rstems Center) and the National 
Institutes of Health
 

The Univernity of
and Instrumentaticn Branch).
(Biomedical Enineoring 
, 
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Wisconsin contract, effective as of April 1979, is desigAed to assist 

the NRC and SIC both in the traxig of personnel and the orgasization 

of the M&R facilities at the two institutions. Wisconsin also assists 

the ASRT and USAID in a technical avisory capacity in the procurement 

of instrumentation and ocientific equipmant under the Applied Science 

Since April, aix staff mombors of NRC and SICand Technology Project. 


have been training for throe and oix nonth periods at the Instrumentation
 

Systems Center (ISC) of the University of Uinconsin. An employee from
 

the ISC is expected to take up residence at the URiC/Cairo in January 1980
 

for one year to assist in establishing the now IMR facility and to aid
 

in local training of additional mnintennnco and repair specialists.
 

Four staff members from the Eyptian univoroitios have completed 

six months of NO training at the National Instituteo of Health. M&R 

facilities are now being assembled at these universities. A second 

group will be sont to U.W. and NIH for training,that will start on 

February 1980.
 

Am.N.
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IV. INU S FOR PROGRAM EVALUATION
 

The Applied Science 	and Technology Program Agreement between the 

the US AID provides for two evaluations of Phase IGoverment of Egypt and 

(January 1978 - October 1980) activities prior to initiation of Phase II 

(October 1980 - October 1983). One evaluation was conducted by AID/Cairo 

in April 1979 but the report was not available by the November 1979 JCC 

meeting. A aeoond, external ovaluation is to be assembled by AID/Cairo 

prior to April 1980 to aosaaa: 

- the ability of the Egyptian organizations participating in the 

projects to conceptualizo, select, and rmnngo goal-oriented research; 

- the improved inntitutional capabilitieo of the Egyptian scientific 

and technical cor-unity to engage in priority projects related to 

social-economic development; and 

- the recommnndations of the Egyp., Lnd U.S. participating groups for 

continvation o~f the Applied Science and Technology Program into Phase 

II. 

The Joint Consultative Comittee at its Third ILeting agreed to conduct 

(a) diacuas and measure (whoze feasible) the
its own "self--evaluation" to: 

validity of the overall program concept and approaches taken by the irdivi

nctlons that coulddual sub-project elements, (b)idnntifj changes ,r 


that have not
improve efficiency, (c) identify needs outside the proganc 


been addressed by must be undertaken before longer term goals can be reached,
 

and (d)exazine both the technical and non-technical content of the sub

projects in light of thie resources made awailablo. 

Writtoa report& from the AnRT and UIRC/Cairo, the NAS/NRC and its senior 

advisor at the n)RC/Cairo, the SF, and US AID/Cairo will provide inputs to 
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the JCC self-evaluation. At the February 1980 JCC meeting in Washington 

the JCC will examine all data from the groups, discuss the validity and 

tnd prepare a report to the AMRT Preidentimplications of information, 


giving an assessment of Phase 1. This repoit will guide the Phase II
 

plan to be submitted to US AID in Cairo.
 

All reports and data will be available to the JCC members for study 

by Febn" ey 10, 1980. 

The following inputs can be considered by the Joint Consultative 

Committee in the evaluation process: 

A. 	 -Status of Proiam CpmpTonents and Elements
 

The following gives a resume on the status as to Dec. 30, 1979,
 

with reference to the plan of action as has been descried in the
 

program document. 

I. Policy Planning-and Manag,?ment
 

4 meetings during1.1. 	Establishment of JCC: early 1978, held 

1978-1979, JGG has been functioning as planned as body 

makingresponsible for reviewing program activities and 

course of action.
recommendations on future 


1.2. 	 Senior Advisors to NRC, ASRT; NRC - Advisor was hired by 

NAS Nov. 1979, posted in Cairo Jan. 1979. Advisor has 

been actively participating in program management at NRC.
 

ASRT-Advisor has been deleted for Phase I for significant
 

reasons. ASRT and AID-Cairo mutually agreed to this 

respect. 
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1.3. Phase II-Planning closely follow time table set by JCC
 

1.4. 	 LMngement Eduzation Workshops:
 

Four workshops were completed at DRI (June-Sept. 1979)
 

with 43 senior level participants. Groups trained are at
 

present actively participating in programming of NRC and 

ASRT - R&D and S&T management activities. 

A 5-day survey course, scheduled to take place in 

- 11, 1980) with a total of 78 senior levelCairo (Feb. 6 


Directors of R6s. Lsatitutes, Vice-deans
participants 

of S.T. Faculties, Vice Ministers of production.
 

2. Demonstration Projects
 

Agreement document callb for 2 D.P. one for NRC (More and 

for ASRT (to be identified in I / Tand Better Food) and one 


time from program initiation).
 

2.1. 	 More and Better Food:
 

Base line data
Execution follow the timing of the plan. 


collection going according schedule, implementation 
of projects
 

in villages progressing successfully beyond the schedule.
 

Positive signs of interaction with v.llago administrators
 

Problem; Equipment availability.
and community. 


d.2. 	 Bio-Gas Technology:
 

time.
(ASRT) Approved Nov. 1978, execution started same 


Work going as planned. Problems of equipment and delay of
 

U.S. Panel 	reports
local funding for materials and supplies. 


reflect matisfaction on progress made.
 

?c 
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New crops 	for Arid and Semi-Arid (ASRT).
2.3. 


Endorsed by JCC as a potential area for Agric. 
Production
 

Project at a stage of planning.
(Nov. 	1978). 


3. R&D ProAects 

Agreement Document calls f~r identification 
of 3-5 R D projects.
 

March
 
Three projects were selected and approved by JCC 

(Nov. 1978 

1979) Phosphate Ore, Wool wax, corrosion. Work carried by NRC in
 

Progress going satisfactorily according
collaboration with industry. 


plan put by team. All 3 projects will continue in Phase II because
 

of delay in equipment delivery (still being procured). 
A fourth R&D
 

project still in a stage of planning.
 

4. 	S&T Information
 

This component experienced significant delay 
because of delay in
 

4.1. 


(April 	1978)
- contracting between AID and NSF 


(July 1979)
- subcontracting between NSF and Georgia Tech. 


- subcontracting between NSF and Catholic Univ. (Nov. 
1979).
 

4.2. 	Precontracting activities has beqn carried 
by Task forces as
 

planned. Training at Catholic University (5 tr&inees) 
started
 

Jan. 1980. Phase I plan anticipated to terminate October'81.
 

M.&R,
5. 	Instrumentation & 


Delay in AID-NiF contracting affected initial stages 
of component


5.1. 


A total of 10 trainees completed their program 
at
 

execution. 


Workshops for M.&R. of
 U. Wisconson and NIH (3-6 months). 


been delivered and will be installed Feb. 1980.
Equipment 


5.2. 	Procurement of Equipment for D. and R.&D. 
Projects:
 

% of items procured
- Equipment for More and Better Food ( 


beon delivered). Feb. 1980 installation of equipment.
 



;3
 

- Core Equipment ( % of items procured been delivered) 

Feb. 1980 installation of equipment. 

- Equipment for all other D.P. and R&D projects and in 

process of procurement. 

6. Phase II Planninp
 

As scheduled.
 

B. Probable Outcome of Components and Projects
 

I. Policy Planninr and Mana:ement
 

1.1. The JCC has been actively participating in the seJection of
 

implemented projects according to criteria that meets the
 

goal of the program. Their recommendations paved the way
 

to more effective management control systems.
 

1.2. The NRC-Advisor has been working harmonously with NRC-senior
 

staff, principal investigators and ASRT management office.
 

His contribution to the process of program management and
 

follow-up is undeniable.
 

1.3. Active participation of senior staff that attended DRI

workshops nas been initiated both at NRC and ASRT in the
 

management control system of the 2 institutes.
 

1.4. Participants in DRI workshops will collaborate with DRI-staff
 

in the Cairo Intensive S&T management training program.
 

1.5. NRC introduced S&T management as part of their training
 

program.
 

2. Demonstration Projects
 

To the ASRT and NRC demonstration projects are considered a
 

new era of practicing multidisciplinary programs directed towards
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solving national development priority problems. It is also meant
 

to learn through these programs appropriate methods of planning,
 

ianagerent, monitoring, and end user participation. The More and
 

Better Fooa involves 9 sectors, the Bio-Gas Technology so far involves
 

3 sectors, the New Cropn Project is planned to involve 4 sectors.
 

Management Plans for these projects are going satisfactorily according
 

to a previous document submitted to JCC-3.
 

2.1. More and Better Food
 

- Effective involvement of researches in village problems is
 

at present demonstrated with positive interaction from villages
 

community and incoordination with Governments and village
 

authorities.
 

- Mutual cooperation of food industry sector would open the doors 

for more future involvement. 

2.;?. Bio-Gas For Rural Development
 

- Laboratory demonstration of the feasibility of anaerobic 

digestion of waste material. Design and construction of a 

bio-gas digester (10 m3 ) and system, from local materials, 

simple to operdte and maintain.
 

- Careful selection of test village, and investigation of
 

process parameters (engineering, microbiological, hygenic,
 

agricultural, social and economic).
 

2.. New Crops for Arid and semi-Arid
 

- Selection of demonstration site (Kom-Osheim) as a pilot area 

for introducing selected crops (JoJoba, Guayule and non

conventional legumes). Seed Propagation and study of water 
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requirement, salinity, drought resiatance, manalvent
 

techniques, and other factors for arid crops.
 

- Initiation of a training program that serves the goal o. the 

project. 

3. R&D Projectm
 

Actual involvement of researchers in production problems, and 

collaboration of the industrial sector in the projects would certainly 

open the doors for more effective cooperation. 

3.1. 	Phosphate project developing a Drocess %hrough the pilot plant
 

for upgrading of low-graded Egyptian phosphate ores and their
 

economic conversion to phosphoric acid and fertilizer.
 

3.2. Wool wax recovery and scouring, development and commercial
 

implementation, and economics of process.
 

3.3. 	Corrosior in Petroleum Refining, development of corrosion inhibitors
 

for the industry from local. raw materials, and monitoring of corro

sion and R&D services to the sector.
 

3.4. Red Sea Fisheries Development, Assessment of Fisheries resourmes
 

and implementation of appropriate explnitation in Red Sea.
 

4. S&T Information 

By end of Phase I the followJng Activities will be terminated 

4.1. 	 First group of trainees (5) finish their training on STI and 

second group (10) start their program, and local training programs 

initiated. 

4.2. 	Collection and analysis of data relevant to system design.
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4.3. 	 Outlines on national information policy, NIDOC design, current 

services, national information system structure, R&D inventory 

manpover dovelopmont, and information needa. 

4.4. 	 Organization of E6-yptian design tem, and initiation of design
 

phase.
 

5. 	 Instrumentation and MR
 

By end of Phase I the folloing is anticipated
 

5.1. 	 Inatalation and operation of W workshops at NRC, Universities 

of Cairo, '_anta, Assuit and El-klnia. 

5,2. 	 Second group trainir4 torninatca (johc - ,-ptember) 

5.3. 	 More and Better Food and %ore YquiIcnt in.talled and operates. 

Procurement and partial delivery of other equipment needed for 

demonstration ard R.&D. projects.
 

C. Performance of Contractors and -ubcontroctors
 

The RAS has been carrying their role in the project with highest
 

eff.ctivaness. NAS officers and management offered atmost cooperation
 

to ASRT and NRC in program planning, implementation and management. 

elp offered in carrying the program activities according to schedulet
 

selection of highly comptent U.S. panels and su.cessful planning for
 

managerial and technical training can not be denied.
 

2. 

Though the proirram experienced delay in its initiation, specially 

in the S&T Information component, yet at present activities are going 

according 	 to the final plan. 
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3. 	UniversitY of Wisconson. NH
 

NO Training is going satisfactorily according 
to plans.


-

Procurement of ncientific equipment experienced delay-due
-


to the todiu ir3 proceduro it lwt to go by.
 

4. 	Georgia Tech.n,] Ctth']c 1UnlivL 

Though it is premature to comment on the performance (sub-

contracting July-Nov., 1979), 	yet reponsibles from both
 

institutes are doing good efforts to start STI programs
 

according to plan.
 

D. I 

i. 2Thaiin 

E tians to 'US Aericans to Esnrpt 

daysIndividuals I j, Idividuala 

201
1.-Program Maaaeuent 9 157 13 

43 903 1 162. Anizement Training 


3. Demonstration Projects 

a. 	 More & Better Food 3 31 26 

8 136 8 54b. Bio-Gas 


- 737c. Arid Crops 	 

4. PADW eI
 

3 1513
a. Corrosion 


2 	 42 1 5.5b. Wool Wax 


c. Phosphate 4 210 4 20
 

19
am 	 3d. Fisheries 


- 2 6.5 
e. Bile 	Water 


lots Lom ration & MD 
o1 	 281 53 18 
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3. 	Equirment Delivery
 

Status 	(% based on Units) 

More 	and Better Food
3.1. 


3.2. 	Core Equipment
 

3.3. Other Demonstration and R&D
 

Projects
 

E. 	 _AJOR CONSTRAINTS AND PROBLEM ARFS 

Delay in oquipment procurement and supply1. 


% of More and Better Food Equipment and
 .
 

% of Core equipment being supph-2.
 

are in process of
Equipment for other projects 

procurement.
 

Delay in Contracting and Subcontracting
2. 


Project agreement March 1977
 

- AID-NAS 	 (Dec. 1977) 

(April 	1978)
- AID-NSF 

- NSF -	 Georgia Tech. (July 1979) 

- NSF -	 Catholic Univ. (Nov. 1979) 

to purchase locally needed materials
 3. 	Inavailability of a source 


and supplies for projects.
 

4. 	Limitation of budget allocated for incentive payment 
(L.E. 350
 

thousand for Phase I) specially after deducting 
L.E. 70 thousand
 

it for purchase locally needed materials and supplies.
form 

L.N.
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V. PLANING FOR PHASE II 

The project agreement between the Governuent of Egypt and the 

of the nited States requires all principal parties engaged
Government 

the Applied Science and Technology Activities to participate 
in the


in 

Phase II plann.L' process. 

the JCC set the followingDuring its Third Heeting in March 1979, 

Proposed projectsguidelines to be considered foz Phase II planning. 


must: 

1. 	 Meet the general criteria established by the JCC for Phase I: 

- Each project must be directly related to critical Egyptian 

national develoment priorities. 

Each project must be geared to the solution of critical
-


development problems.
 

- Each project must have an explicit framework within which 

training experience can 	 take place.managerial and technical 

Science and2. 	 Assure inl.egration and coordination of the Applied 


Technology Program with other US AID projects.
 

Continue Phase I projects of IULD management oducation, 
equipment


3. 


repair and maintenance and S&T information nystem3. 

an Egyptian national scientific and technical information
4. 	 Establish 


serve efficiently a broad base of universities
network which will 

and research inntituten.
 

5. 	 Continue strengthening the infrastructure of national research 

of equipmnt, facilities, training andinstitutes throughi upgrading 


access to connultsnt services.
 

In many respects PhAne I im a design, data-gathering, and training 
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phase preparatory to more intensive, execution and implementation type 

activities. Thus Phase II can serve as a period for perfecting the 

previous phase elements, for integratir4; those elomonts into standard 

management systems of the participating Eyptian institutionn, and for 

facilitating interaction and involvement between theso newly streng

thened institutions and the wider communi q of hond-users". 

Keepiag this philosophy of implementation and perfection in mind, 

a Phase II plan presented to the Fourth Meeting of the JCC recommended 

the followin objectives:
 

Continuation of ongoing activities in policy planning and management 

(i.e., resident advisor at the NRC/Cairo, strengthening management
 

control and service functions of the ASRT and its associated research
 

institutes, and institutionalizing R&D management training activities); 

Completing the on-going demonstration projects;
 

Completing the on-going R&D projects;
 

Implementing the S&T Information Services System; 

Strengthening the capacities of the participating institutions in the 

maintenance and repair of scientific equipment and instruments; 

Prcviding continuing tedhnical services in scientific equipment and 

Instrumentation selection and procurement; and
 

Taking decisions on mew projects for Phase II within the framework of 

the guidlines and selection criteria. 

The ensuing discussion by the JCC members led to the following recon

meudations: 
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for the Fifth JCC Meeting
j. The Phase II planning document 	prepared 

Shall include as its major components: (a)policy, planning, 

demon
management and control; (b)infrastructure development; 

(c) 

stration projocts; and (d)R&D projects. 

2. Infrastrctare development shall include: (a) S&T information; 

(b) maintenance and repuir of oquipment; (c) standards and measure

ments; and (d)manpower developont. 

3. Instrumentstion and equipment components of Phase II shall include 

advisory services in design characteristics, prccurement 
and mane

ment of atiotific equipment utilization.
 

4. 	 Continued R&D management training during Phase II shall focus on 

Egypt and on increasing end-user
institutionalizing training in 

involvement in design and 	participation in training 
activities.
 

lew proposals for R&D projects, emphasizing end-uoer 
participation,5. 

for JCC review and consideration during the Fifth shall be presented 

eeting. 

shall be planned to facili
6. Inrwtrumentation and information 	projects 

after 
tate their continuation as strong, on-going Egyptian nrojectm 

the Applied Science & Technology
conclusion of U.S. assistance undor 

Program. 

maagerial flexibility
7. 	 Avenues shall be explored to permit fiscal and 

so that on-going projects can be adapted to meet 
under JCC guidelines 

II and 
seeds and contingencies during the 	 three-year period of Phase 
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that small new projects can be initiated without major delays from 

review and analysis within the sponsoring organizations. 

Finally, the JCC mcmbors took into connideration the process 

AID must follow in approving: lHin II. Thereforo tho Fifth Meeting 

will include recowmendations for a Phatie II Plan to AID/Cairo for 

its consideration for the period October 1980-October 1983. 

A*.I. 
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NTRODUCTION
 

I. Backaround
 

The goal enunciated in the project grant agreement for the
 

ApDlied Science and Technology Program in Egypt (AID Project 263

0016) signed in Narch 1977 between the governments of the Arab
 

Republic of Ezypt and the United States of America is "to re

orient the Egyptian scientific and technical community toward
 

those types of research which are of priority importance and are
 

applicable to solving (Egyptian) national development problems."
 

Given the limitations of funds and human resources that are avail

able during the projected five-year time frame for the Program,
 

the zoal is one which can be met only partially. Individual pro

jects, therefore, must be viewed as examples, or demonstrations
 

of science and technology resource planning and management for
 

socio-economic development.
 

To help achieve the objectives, the project agreement
 

provides activities in the following areas,
 

1. Science and technology(S.& TJ policy planning, coordi

nation and management;
 

2. Demonstration projects which are multidisciplinary
 

in scope and directed to priority areas of Egyptian development;
 

3. Research and development (R&D) projects as examples of
 

cooperation on applied problems between research workers and end

user organizations;
 

4. Provision of scientific equipment to oreanizations and
 

universities assistinz in the demonstration projects and R & D
 

Drojects. A corollary to this is the strengthening of maintenance
 

and repair (M&R) capabilities for scientific instruments and
 

equipment;
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5. Creation of a strengthened S&T information system in
 
Egypti and
 

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

Applied Science and Technology Program.
 

The Eayptan government assigned responsibility for the
 
Applied Science and Technology Program 
.o the Academy of Scientific
 
Research and Technology (ASRT); the U.S. government, through the
 
Agency for International Development in December 1977 contracted
 

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

(NAS/NRC) for the program components involving S&T planning and
 
management, R&D projects and demonstration projects. 
 In May 1978,
 
AID entered into a participating agency agreement with the National
 

Science Foundation (NSF) for the projects which assist ASRT in
 
science information systems and strengthening M&R capabilities.
 

AID retained within its Cairo Mission procurement authority for
 
scientific and technical instrumentation and equipment and, at
 
the same time, made arranaments with NSF for advisory services
 

in procurement. NAS/NRC, and NSF share with the ASRT the 
res
ponsibility to recommend a series of follow-on activities for
 

Phase II.
 

II. Evaluation
 

The Applied Science and Technology Research project grant
 
agreement provides 
a general frame.,ork within which AID, in con
sultation with the participating groups, will conduct a formal
 

evaluation during the second year of Phase I program activities.
 

Tnat evaluation is to include.
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--- An assessment of progress toward attainment of program
 

objectives;
 

Identification of problem areas or constraints which
 

may inhibit program progress;
 

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

used to help overcome problems; and
 

--- Conclusions, to the degree feasible, of the overall
 

developmerc impact cf the Applied Science and Technology Program.
 

In order to contribute to the AID evaluation process and 

to provide the Joint Consultative Committee (JCC) with an 

additional manaqement innut for preparinr Pace ii planninz recommen

dations. the JCC decided to utilize i major portion of its 5th 
meetinr in Washington, D.C. (F bruary 25-2?, 19%) to conduct 

a "self-evaluation" of the Applied Science and Techinology Prcgram. 

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

defined as "a management process for aatherin- information about 

specific program activities, comparina that information with 

goals set forth in program plans, and assessing proeress in order 

that the lessons learned may be applied to current and future JCC 

activities." The evaluation process may be both quantitative and 

qualitative in its form. It necessarily assumes that those 

interpreting and judging the information are experienced in the 

subject matter under study and in applying their knowledge of 

S&T to the development process. 

This document represents an NAS/NRC staff input to the JCC
 

for consideration in the "self-evaluation." It is but one input,
 

others include status reports from the project leaders and technical
 

management rtvorts from ASRT, the National Research Centre (Cairo),
 

the NSi, AID/4ashington and AID/Cairo. 
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Since the NAS/NRC is primarily responsible for (a) Demon
stration projects, (b) R&D projects, and (c) Policy planning,
 
coordination and managment, only those three program elements
 
are examined. 
The format includes asking a series of "k;y questions"
 
which are applicable to each project. 
 The "key questions" are
 
intended tu examine development impacts of the projects rather
 
than strictly scientific and technological progress or achieve

ments. They are,
 

*** How does the project meet the overall goals and cb

jectives of the Applied Science and Technology Program?
 
*** Has an appropriate management structure been established
 

and is it functioning?
 

*** Does the project strengthen direct linkages between the
 

management organization and end-users?
 

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

being implemented?
 

*** Are expected achievements being realized qualitatively
 

and quantitatively? 
Are there additional economic, social and
 

environmental benefits?
 

* 
What major problems and constraints have been encountered?
 

Have solutions 
been found?
 

* 
 Are goals realizeable in Phasel, and in Phase 'I?
 
*e* What additional inputs 
are needed beyond Phase II 
to
 

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



EVALUAT::'.' :F
 

I. More 	and Better Food 

A. 3acKzround 

For a ccnc:-se surumary of roject g-als/oDjectives a.ia of )roject status
 

see t.he E~xeotlve $wlary Docuient preoared oy ASRT for the 5th JC meeting.
 

B. Key ',uestiono 

1. How does More and i3etter Food meet the overall g7oals/objectives of 

tne Arlied Sc:ence and Tec-nolojy ?ro r,-m?
 

--- .'ore and 3etter Food iaresses food -roduction (a.imal and
 

plant wealth", focd :rocessiiy- (ea.ole ve.:etarle c:ls, cneese aaking 

and a nigh-protein weanrg food) ano ntrition. 

-- '- ore and 3etter Food :s multianicipllnary in nature. Within 

tne ational Research Centre (the management organization for the project) 

it enlists -,el-- fro-' an-al and plant croduction lauoratories, the nutri

tion laooratorv, the soils laboratory, fats and oils iaooratorl, dairy 

tec nology, cnila ievelon-.ent aid tne :ilot nlant d.vision (apolied 

technologj and engineering.) 

--- .-.ore ana 3etter Food is multi-instiVutional in zharacter with the 

fclAwir 	crganizations active.y partizipating: 

ational Researcn Centre (::anagement Institution) 

'i±nistries of Education, Agriculture, Irri'ation Land Reform, 

heatr., social affairs, and tne Governorates,
 

Cairo University, Faculty of :edicine 

Organization for tne Develooment of tne Villa;ea
 

Industries (El Ail ?harmaceutical Company, Al-Badraohin Oil 

Factory, 	 MAsr Food Comoany.) 



--- 

2. 
Has an anpropriate managerent structure oeen estaolished ana is it

functioning?
 

--- An Executive Co=ittee (c -e-icers) 'as oeen f£--icd wnich is 
reoresentative of tie .JRC/C':ro lacoratories 2-,d tre )t-.er -rcups 
involved : the oroject. 3:.nce :'.y 1973, 

. 

tne Executive Co-wlttee 

has -et approximately monthly. 

A taree e.ricer U.S. advisory panel aae up of an aFronomLst, 
food scientist and a nutritionist has net once in E-j-t and twice 

in the USA with representatives if tne Executive Co :-attee. 
3. In what ways aoes the project strengthen airect linkaLes oetween
 

tre managenent organization and end-users?
 

--- In the demonstration villages the ilore 
 na 3eDtter Food project 
team works through tne medical clinics (for nutr:tion studies), the 
agricultural eytension service (for famrm systems 2ctivities), a.=
 

with village leaders.
 

--- In tne 
food tecnnolowy orojects, rianae-.ent anc tec,nical
 
re')resentatives fro_ the food industries involved wore airectly
 
with :NRC/Cairo scientists and engineers fron t..e cairy sc.ence 
:aboratory, fats and oils laooratory, nutrition laoora-.or 
and
 

child develooment laboratory.
 

--- NRC/Cairo nas been serring as a consultant on aeveloo7ent
 
planning 
 to the 3overnorate of the Aew "/alley as a result of the 
field activities of the Xore and Better Food project. 

. das a detailed project plan oeen aevelooea ana -s it oeinW im

plemented for :,:ore end Better Food?
 

For a copy 
 of the More and Better Food Project plan in ?.asel
 
and Phase II, see the docuient "Over iew and 
 inputs for Evaluation.w 

http:laoora-.or
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5. 	 Are eyoected ac.-ieve-lents oe_ne realized quantitatively and 
qualitatively?. Are tn .re add:tional economic, social and 
environmental oenefits? 

-	 In tne three food technolo, orojects, the gols of the 

laboratzry (oench scale) investi:::3Tin -.nve open ac~aeved. 

All 	are mov-11 ar, in the prorran rlan to ::_lot scale testinz.
 

---The denorstration villa-es have ocen chosen, .afr Al-Khadra 

in the old lands and Omar Aakram in the n:w lands. dase line 

studies cincerni.-i -he farmi.r systems e-)v. yed and the cletary

nutritional status of the scnool ai-e cnilren ,:e prozeea-ng. 

.... Econon:. ;oals are pron-inent fcr Pnase II. Tney inc2ude the 

demontstration at tne production level of a more acceptaule oil
 

proauct from cotton seed and a significantly increased y.Leld
 

(up to 5O) from the same quantity of cotton seed as now being 

processea. Tee cheese making :rojezt is designed to Increase the 

Output of Damietta cheese using locally nroduced fluid riLk and 

ertendinv it with low-fat Dowaered ,i2._k imported at marKet orices. 

6. 	 W'at major oroclems and constraints nave oeen encountered? Have 

solutions teen found? 

-- Equi-ent nrocure-ient has aelayed so.e activities, espeia2&.y 

as szale-un tc oilot ')lant ooerations is undertaken. 

-- Transoort to the demonstration villames remains a proclem th"at 

is unsolved. A soecial venicle and driver are needed for tne 

f.eld wore, especially during zhase 11.
 

--- Lack of local funding for purcnase of nateripla, faorication
 

of specializea pilot plant scale equip-ent, and for paynent of 

project personnel also remalns as a major constraint. 



--- 
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7. Are goals for tne More and Better Food project r alizeable in
 
?hase I, and in Phase II?
 

Phase one is lar-ely one of proaram design, training, laooratory 

(bench scale) investigations. A5 of Feor,2r 1980, More and 

Better Food is cn schedule for ?hnse I goals. 

-- Phase II i5 the aJouicctions 3.sect, inc1udin. t-:e need 

for field work in te two villaies and in-ol.int testin:'g for the 

food tecnnolopry oroJects. ,ood -anaiTe ent structure is in 

place, functionin7 and 7ainino ey"erience in m1lti-intitutional,
 

multi- disciolinary research and develoc-rent. Thiere is every reason 

to -elieve More and Better Food can acnieve ?hase II goals if tnb 

constraints of equi:.ent/instrjrentation rozurenent, transport, 

and local funding requirenents are net. 

8. What additional inputs are needed ceyond ?hase II to assure tenr+inuity 
.f the project and its adoption oy ena-user ? 

Note: This is a topic for JCC oaiscussion. 
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I. 	Development and Application of Biogas Technology in Rural Areas of Egypt
 

A. 	Background
 

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

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

B. 	Key Questions
 

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

--The biogas project will asses, the feasibility of converting
 

agricultural, human and animal wastes into methane for small-scale
 

energy use.
 

--Inaddition to energy production, the project has implications for
 

waste recycling, pollution control, health benefits and upgrading soil
 

fertility.
 

--Research is being conaucted in a multidisciplinary approach under
 

the leadership of the Pilot Plant Division of the National Research
 

Center involving subgroups of the NRC in laboratory and bench-scale
 

research, fertilizer evaluation, engineering, and fundamental micro

biology, and a sociological subgroup of the National Center~for Social
 

and Criminological Research. In addition, participants from Ain Sharrs
 

University and the Ministry of Public Health are involved.
 

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

functioning?
 

--The project proposal and progress reports reflect the excellent
 

management approach pursued, with a management committee representing
 

all subgroups meeting biweekly.
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--Coordination with the three-person NAS advisory committee isclose.
 

The NAS panel has met with the project tea,-m twice in Egypt and members
 

are visited when project leaderc travel 
to the U.S.
 

The Egyptian managient committee, accompanied by the NAS panel
 

chairman, conducted a valuable study tour of biogas facilities in China,
 

India, and Thailand in November 1979.
 

3. 
Inwhat ways does the project strengthen direct linkages between
 

the management organization and end-users?
 

--The sociological subgroup, thus far concerned with village surveys
 

in connection with implementing the danonstratio, stage, has major
 

responsibility for commnunicating with the evertual ('d-u',&rs. 

--The experimental digester and related faciliti(s b i g constructed 

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

development groups and to village leaders and representatives.
 

An open seminar on the Asian study mission held at the NRC
 

January 15, 1930, dr v
attendance from universiti-s, research organizations,
 

and government ministries and established links for further coordination
 

and exchange of Information between those interested in biogas technology.
 

4. Has a detailed project plan been developed and is it being imple
mented for Development and Application of Biogas Technology in Rural
 
Areas of Egypt?
 

--The project proposal anc6 progress reports reflect the project
 

leaders' utilization of detailed planning for project direction and
 

periodic assessment.
 

5. Are expected achievements being realized quantitatively and

qualitatively? Are there additional economic, s~ctal and environ
mental benefits?
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--Accomplishments in Phase I have followed the anticipated course in 

this fundamental respirch, technology assessment and village survey stage 

in spite of the constraints noted below. 

--The actuai denonstration stage in Phase IIwill focus not only
 

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

social, and environtintal benefits from waste recycling, pollution 

control and fertilization.
 

--The village demonstrations may prove to have additional benefits
 

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

components necessary for implementation, utilization and maintenance of 

the new technology.
 

6. What major proLlems and constraints have been encountered? Have
 

solutions been found?
 

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

major impediment to maintaining the project schedule. Nevertheless,
 

improvised laboratory efforts have provided significant data.
 

--The lack of budget allocations (inthe overall program) for
 

purchase of local materials further compounded the equipment situation
 

and caused delay in construction of the experimental digester at the 

NRC. The perserverance of the team leadership and In some cases personal
 

contributions for necessary purchases enabled initial activities to
 

proceed. 

-- Initial utilization of local contractors for construction of the 

pilot digester proved costly and the results were flawed. Subsequent 

supervision and construction by the engineering and development group
 

itself have sived the day.
 

(~ ' 
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While the enthusiasm and contribution of team leaders have
 

helpea overcome problcms, the lack of finds for incentive payment for 

project personnel 
is a probliem which may have serious ramifications
 

in the upcoming dcronstratlon phase, when transportation and other
 

expenses of participants anld vfllage workers will be nr~re significant.
 

7. Are goals for the Development and Application of Biogas Technology

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

-- Given the constraints, the biogas project has procee.ed remarkably 

well in Phase I laboratory, technology assessment, and v;llage survey 

work, and ison course to realizing Phase I goals/objectives. 

In Phase II the actual village d rmonstrations and assessment of 

the implication for energy, agriculture (soil upgrading), and environ

ment for rural Egypt are to be made. The projcct goals should be met in
 

Phase II if the problems of equipment procurement and local tr.mnsportation,
 

materials and personnel costs are resolved.
 

8. What additional 
inputs are nfeded beyond Phase II to assure continuity
 

of the project and its adoption by end-users?
 

-- If results of the demonstration stage prove the desirability and 

feasibility of introducinq biogas technology more broadly to the rural
 

areas of Egypt (as preliminary studies would indicate) decisions must
 

be made by the goverr,,cnt regarding extension of the technology and the
 

necessary training, financinj and cnmmunity development approaches to
 

such a program. 
 The current pro,*>ct t.,?am and its experience will be a 

valuable resource, but the NRC is not the institution to be responsible 

for a national or regional program. The project leaders plan to prepare 

the groundwork by encouraging continued participation by appropriate
 

government ministries and gnvernorates in Phase II activities.
 

http:procee.ed


-13-


III. New Crops for Arid and Semi-Arid Zones
 

A, 	 Background 

In view of the potential importarce for Egypt for developing agricultural
 

production through nonconventional techniques in arid and semi-arid zones,
 

the 	JCC (JCC I, Novenber 1978) requested a joirt Egyptian-American committee
 

explore the possibility of a project in this area to comprise a third
 

demonstration project under the program. A joint panel mneeting in January 

1979 and numerous meetings on the Egyptian sice resulted in a preliminary 

proposal which the JCC endorsed in March 1979, with the understanding that 

tht project focus would be restricted to nonconventional crops and that a
 

more detailed project implementation plan be drawn up.
 

The Egyptian steering committee determined that the initial experiment
 

site be in Kom Osheim in Fayoum governate, with attention to be given to
 

jojoba, guayule, milkweed, buffalo gourd, and nunconventional legumes. An
 

Egyptian team member visited the U.S. in July 1979 for contacts with U.S.
 

individuals and institutions, and some seed acquisitions were made. Equip

ment has been requested.
 

A U.S. panel visited Egypt in January 1980 for further discussions on
 

the project plan and preparation of the experiment site, including technology 

assessment and equipment needs. Special attention was given to training

personnel development neeis. Preparation of the site, initial plantings, and 

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

B. 	Key Questions
 

1. 	How does the New Crops for Arid and Semi-Arid Zones Project meet
 

the overall goals/objectives of the Applied Science and Technology
 

Program?
 

/
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--Successful developnm.4rfl of new crops in arid regions of the country
 

has the potential for providing foreign exchange earnings, increasing
 

food supply and alleviating population pressures.
 

-- The project achieves a mul tidiscipl inary and multi-insitutional 

approach to reseirch on a problri of significance to development through 

the joint endcavors of groups in two universities (Ain Shams, Azhar), 

the National Research Centre, the Ministry of Agriculture, ind the 

Governate of Fayoum. Other institutions will be ',volved in Phase II. 

2. 	Has an appropriate management structure been establisned and is it
 

functioning? 

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

sentatives of the participatiwg institutions. 

--U.S. panels have met twice in Egypt and an Egyptian team inember 

has visited the U.S. 

The U.S. panel meeting in Cairo in January 1980 noted considerable 

progress in the development of the project concept, work plan, and the 

structure for management and coordination.
 

3. 	In what ways does the project strengthen direct linkages between
 

the management organization and e-d-users?
 

While the project is in its initial stages, the close cooprition
 

with the Ministry of Agriculture and governate will facilitate linkages
 

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

ongoing.
 

(f
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4. 	Has a detailed project plan been developed and is it being imple
mented for New Crops for Arid and Semi-Arid Zones?
 

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

plan with guidelines for its implementation.
 

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

--The project's late start as a third dconstration activity means 

that assessment of expected achievements must await Phase II. 

-- The numerous contacts and exchange of views on development of the 

project have already provided an achievement in that joint planning 

activities among the institutions involved are not conon undertakings. 

--Inaddition to the economic and social benefits (foreign exchange, 

food production, population movement) aimed for, new technologies and 

new techniques for water and salinity management may result in additional 

berefits for agriculture and comunity development and environmental

stability. 

-- Results of thegyptian experiment should be of interest for all 

arid land regions and may prove a link to comparative efforts in 

neighboring countries in the region.
 

C. 	What major problems and constraints have been encountered? Have
 

solutions been found? 

-- Late inclusion in the program and the time for project 

and workplan delineation havE precluded results in Phase I. Continued 

discussions between representatives of the institutions involved have 

resulted in agreement on emphasis and division of responsibility. 

--Delays in equipment procurement will hinder development of the
 

experiment-l site.
 

9 
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Funding for purchase of local materials, transportation to the
 

site, and personnel salaries needs to be resolved.
 

7. A'e qoals for the New: Crops for Arid and Semi-Arid Zones project
 

ra: i :eable in PhdSe I and in Phase II? 

Phase I has really been a peried of project design.
 

-- The intended additico of sites, in the Sinai and
 

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

first site, equipment procurement, training and resolution of the local
 

costs problem. 

8. What additional inputs are needed beyond Phase II 
to assure continuity
 

of the project and its adopLion by end-users?
 

Since the project is late in starting, Phase II can illustrate
 

the potential 
of some new crops, but extension and commitment to larger
 

scale planting most probably will be a post-Phase II emphasis with key
 

roles by the Ministry of Agriculture and governates, with resealch and
 

feasibility evaluation provided by the project team.
 



EVALUATION OF RS --R2H .A.. 

DEVEL37?"ET (MD) ?ROJECTS 

I. 	Background 

The general puroose of the R&D projects is: (a) to strengtnen aoolied 

research in priority areas directly related to Egyptian develoo.ent needs, 

and (b) to improve the management of PAD in Egyptian institutions by 

demonstrating the application of sound -,anage.ent priciples in applied 

areas. 

The AID - ASRT project grant agreement ..iaae specific provisions for 

I of the Ap.;lied Science and Technology ?rcpramapplied R&D during Phase 

with support for the selection of three to five projects to be chosen from 

and of t: e following ,.eas: 

- Plant production and protection 

- Animal research and fisheries 

- Soil and water resources 

- 'iical research 

- Building technology 

- Industrial research 

- Transportation research 

- Physical and electronics applications. 

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

selected four R&D ?rojects for support during Phase I: 

--- Phosphate Ore Beneficiation and Phosphate Fertilizer Production 

--- Improving Wool Scouring and Wool Wax Recovery 

-- Ccrrosion Monitoring and Control in the Petroleum Industry 

--- Develooment of Rad Sea Fisheries 

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

status see Executive Summr Document prepared by ASRT for the 5th JCC
 

meeting.
 

Il. 
 hosphate Ore Beneficiation and ?hosDhate Fertilizer ?roduction
 

.	 Questions 

1. 	.-.ow does the Phosphate Ore Beneficiation R&D project meet theoverall goals/objectives of the Aonlied Science and Technology
?rogram?
 

Witn the loss of the alluvial deposits from the annual flooding of
 

tne .ile Valley after the construction of the Aswan 16an Dam, the
 

necessity to increase the use of nitrogen, phospnorus and potassium
 

fertilizers assumed immediate importance for Egyptian agriculture
 

so that the growing population could be adequately fed. 
Moreovers
 

because of the need for multiple crooning on tne small amount of 

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

denand for ohosnhate fertilizers has increasec dramatically. ?hos

phate ore raw materials are abundantly found in Egypt with the Abou 

Tartour region of tne Western Desert esttinated to contain 900 billion
 

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

oroperties requiring special mining, beneficiation and conversion
 

tec :niques.
 

A serious problem for Eg-ptian industry and agriculture is the 

lack of the applied R&D capaoility in utilizing local raw .aterials 

for 	conversion to fertilizers. 
Within the Central Metallurgical Research
 

Institute of the ,ational Research Centre, the Ore Beneficiation and
 

Processing Laooratory, therefore, proposea to ASRT tnat there be 



treat, ana zonvert Egyptianestaclished a new capab'lity to analyze, 

phosphate materials into end-products for tne domestic market and 

for export. At oresent, the Egyptian phosphate fertilizer produce s 

.ianufacture only single super-phosphate; all triple superhospnate
 

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

this project is to create a strong group within NRC/Cairo w--th tre 

equipment and evpertise to solve problems Of converting Egyptian 

phosphate ores into fertilizers that are economically viable for
 

domestic aericulture and for export.
 

2. 	Has an appropriate management structure ceen established and is
 

it functioning?
 

--- Within the National Research Centre is tre central Aetallurgical 

Researcn ana Develop..ent institute (CUiDI) that nas formed a steering 

cozmttee for tne phosphate ore projet. T e steerinz commattee includes 

representatives Df the Ure 3eneficiation ana Processing Laborat ;ry of
 

C DI, the analyt:.cal seztion )f tne 2R.C Inorzanic j..e.mstry Lancratory, 

and the NRC ?ilot ?lant Division. This steerinz co,-.nittee also .as 

links -wtnthe ..D laboratory of the pnosonate fertilizer manufacturing 

plant at Kafr Zl-Zayat. 

3. 	 In what w:vs -oes tne projezt strenztnen -irect linkages between 
the management orgsnization and end-users. 

The ro4p.t includes a formal a;,ree,-.ent oetween tne .AiC/Cairo 

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

for the ohos -hate -anufacturing plant at Kafr El-Zayat. 



--- 

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

implemented?
 

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

-Inputs for Evaluation submitted by ASRT. 
The plan, especially
 

at the levels of laboratory bench testing and of technical training,
 

is being implemented.
 

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

Laboratory scale beneficiation tests have demonstrated the
 

ability to up-grade the Abou Tartour phosphate ore 
to concentrations
 

suitable for economic conversion to fertilizer materials. 
 The effect
 

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

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

testing are scheduled to determine if the color is acceptable to
 

the farmers. Filot plant testing, however, has not begun either for
 

beneficiation or wet process chemical conversion to fertilizers.
 

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

Testing of beneficiation by dry methods is also being undertaken.
 

If this proves feasible considerable sums can be saved because the
 

mount of ore transported from mine site 
(Western desert of Egypt)
 

to tha Nile River will be reduced. Dry beneficiation would have the
 

added advantage of reducing effluent discharge into the Nile River.
 

--- One major additional benefit to be derived from the Phosphate
 

R&D project is the establishment in Egypt at the CMRDI of NRC/Cairo
 

of a modern, well equipped and well staffed/trained laboratory for
 

l<'
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applied development in the area of phosphate minerals characteri

zation, ore beneficiation, processing and conversion to fertilizer
 

materials.
 

6. 	What major problems and constraints have been encountered? Have
 

solutions been found?
 

--- The major constraint in this project is the delay in specifi

cation and procurement of pilot-scale beneficiation and chemical
 

processing equipment. Thus major parts of the project, the pilot
 

plant scale beneficiation and wet processing developmenc as well as
 

introduction to industry of the new processes developed, cannot be
 

carried out until Phase II. It is expected, however, that all planned
 

activities can be completed, including the transfer of the newly
 

developed technology to industry, by the end of Phase II.
 

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

Phase I, and in Phase II?
 

--- Phase I is a period of program design, training, laboratory and
 

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

the experimental work is largely bench-scale while larger, more
 

applications-oriented pilot plant facilities are designed and built.
 

Particular care is being given to the choice of equipment for wet

acid chemical processing and conversion to fertilizer materials.
 

With the exception of equipment/instrumentation procurement, the
 

project is proceeding on a reasonable time schedule to accomplish
 

Phase I goals.
 



--- 

--- 
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Phase II goals are realizable if procurement is not further
 

delayed and funds are authorized for Phase II implementation by
 

October 1980.
 

8. 	What additional inputs are needed beyond Phase II to assure
 

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

After Phase II, Egypt must maintain the high standards of the
 
Ore Beneficiation and Chemical Processirg Laboratory by continuing to
 

supply equipment, maintain and periodically upgrade physical
 

facilities (buildings, field testing laboratories at mine sites, etc)
 

and by providing continuing opportunities for the in-service training
 

of 	the staff.
 

III. Wool Scouring and Wool Wax Recovery,
 

Key 	Questions
 

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

The Wool Scouring/Wool Wax Recovery R&D project addresses several
 

of the Egyptian development objectives including the broadening and
 

diversification of Egyptian export capabilities, upgrading of
 

industrial technology to recover a valuable product now largely wasted
 

in wool processing, and reduction of industrial pollution by the
 

elinination of a noxious waste.
 

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

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

Id
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In the Wool Scouring/Wool Wax Recovery R&D project the
 

management structure is a joint NRC/Cairo-Misr Beida Dyers Company
 

steering committee which provides a direct linkage between the R&D
 

organization and the end-user organization. Furthermore, the link
 

is a true collaborative effort with the General Manager of Beida
 

Dyers serving as the project manager and the Director of the NRC/
 

Cairo Textile Laboratory serving as the principal investigator.
 

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

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

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

Evaluation.
 

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

The economic returns from an improved wool scouring and wool
 

wax recovery facility at Misr Beida Dyers fully justifies the
 

estimated U.S. $250,000 cost for the R&D project (Phase I and I
 

totals).
 

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

tons per year of imported, top quality wool containing 10 to 15.%
 

wool wax and waste material. Present technology is out-dated and
 

can produce a low quality wool wax product with about 50% recovery
 

efficiency. Actually only about 200 metric tons/year of low grade
 

wool wax is currently recovered and brings an international price
 

of about U.S. $350/metric ton. After process improvement using
 



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


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

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

process will no longer constitute a large volume liquid waste
 

discharged into Nile canals near the factory. 
 Additional benefits
 

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

improved quality wool for the export market.
 

6. What major problems and constraints have been encountered? 
Have
 

solutions been found?
 

Again the principle constraints have been in the procurement
 

of pilot plant and laboratory equipment and instruments. Of crucial
 

importance is the procurement and delivery of a continuous flow
 

centrifuge for in-plant testing by late 1980. 
A means to expedite
 

this item of equipment has not yet been found.
 

7. Are goals for the Wool Scouring/Wool Wax R&D project realizable in
 

Phase I and Phase II?
 

Phase I is largely one of problem definition and assessrent
 

of alternative solutions. 
 This includes an extensive comparison of
 

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

United States and Western Europe. 
 The studies must include plant
 

observation and visits in addition to 
surveying the literature.
 

Many of the study visits (i.e., Australia and New Zealand) were made
 

without cost 
to the project by the General Manager of the Misr Beida
 

Dyers Company. 
 These studies are completed; detailed monitoring of
 

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

testing laboratory at 
the Misr Beida Pyers factory has been constructed (alA
 
at no expense to the R&D project). However, delivery of key items
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of 	equipment and instrumentation from project funds is now crucial
 

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

realistic but are also dependent upon delivery of equipment.
 

8. 	What additional inputs are needed beyond Phase II to assure continuity
 

of the project and its adoption by end-users?
 

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

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

targeted and discrete industrial research.
 

Adoption of an improved scouring/recovery process seems assured
 

by the Misr Beida Dyers Company if results continue to be as
 

promising as currently indicated. The factory investment will be
 

done by the Company from its own capital resources. One encouraging
 

factor is that no additional factory space requirements will be
 

needed thereby eliminating a time consuming and expensive constructicn
 

program.
 

IV. 	 Corrosion Monitoring and Control in the Petroleum Industry
 

Key Questions
 

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

The 	Corrosion Monitoring and Control R&D project has the follow

ing objectives, all of which are important for Egypt and for the
 

Applied Science and Technology Program:
 

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

industry;
 



--- 

--- 

Use of locally produced materials as substitutes for costly
 

imported corrosion inhibitors;
 

Upgrading capabilities In the 
TRC/Cairo and 'inthe Suez Oil
 
Refining Company on a critical industrial problem.
 

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

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

The Corrosion R&D project involves the CNRDI and other labora

tories of hRC/Cairo, and the Suez Oil Refining Company. 
A joint
 
project team has been established to work on opecific corrosion
 

problems in the Suez facility. 
Links have also seen established with
 
a major corrosion R&D facility in the USA and an external 'resouzce"
 
team (advisory committee) will assist the project during Phase II.
 

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

A project plan for strengthening analytical and testing aspects
 
of industrial corrosion at the NRC has been prepared and is being
 

implemented.
 

The preparation and testing of specific corrosion inhibitors for
 
use in the Suez Oil Refining facilit:.in Suez is necessarily dependent
 

upon upgrading of the NRC corrosion laboratory.
 

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

The project suffered an unavoidable delay of approximately six
 
months very early in Phase I but is now proceeding according to plan.
 

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

Evaluation.
 

Economically, the corrosion project is important because Egypt
 

currently imports nearly 100% of its needs for corrosion inhibitors.
 

It is estimated that well over LE 1 million annually is spent on
 

these corrosion inhibiting substances. The petroleum industry alone
 

uses about U.S. $300,000 of imported inhibitors.
 

6. 	What major problems and constraints have been enountered? Have
 

solutions been found?
 

First, the project manager was unexpectedly taken ill and an
 

associate was not immediately designated. This situation, tcethtr
 

with delays in procurement have caused the project to fall behind
 

about six months in Phase I.
 

An associate project manager was appointed with full authority to
 

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

training, characterization of equipment needs, and forging of a
 

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

ahead.
 

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

Phase II?
 

If procurement can now proceed expeditiously, the Phase I and
 

Phase II goals are realizable.
 

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



A corrosion monitoring and applied research laboratory in the
 

NRC/Cairo can be a major asset for Egypt. 
In time (5-10 years) it
 

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

A. Background
 

Inaddition to the background information in the Executive Summary
 

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

B. Key Questions
 

1. How does Red Sea Fisheries Development meet the overall goals/ 

objectives of the Applied Science and Technology Program? 

--Knowledge of fisheries ana their exploitation in We Red Sea is 

limited compared with development of the Mediterranean, northern 

lagoons, and inland lakes fishing industries. 

--The project will initially assess specific fisheries resources and th1e 

feasibility for an industry which will augment protein for Egyptian 

consumption (pelagic schooled fish and reef fishes), and valuable 

export earnings (spiny lobster and deepwater shrimp). 

--If subproject investigations point to viable ccmmercialization, 

that process will create new population centers in sparsely populated 

desert coastal zones. 

--The applied research under the aegis of the Institute of Oceano

graphy and Fisheries will involve fishermen, commercial fishing 

companies and the Red Sea governate from the outset. Successful 

findings should lead to immediate response by industry, including
 

provision of necessary storage, processing, and transport facilities.
 

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

functioning? 

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

Oceanography and Fisheries has worked with NAS advisory panelists
 



--

--
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(April 1979 and January 1980) in refinement of the project proposal.
 
Principal investigators for the subproject areas now proposed need
 
to be appointed and the management structure established.
 
3. Inwhat ways does the project strengthen direct linkages between
 

the management organization and end-users?
 
--As outlined in 1., 
 the project will 
involve fishermen and
 

commercial interests from the outset. 
The management structure should
 
insure that such links will 
enable results to stimulate well planned
 
commercial development as soon as results warrant.
 
4. Has a 
detailed project plan been developed and is it being imple

mented for Red Sea Fisheries Development?
 
The project is in preliminary developmental stages and z detailed
 

plan and implementation procedure should be elaborated following JCC
 
endorsement of the current proposal.
 

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

--Since implementation has not begun, achievements cannot be
 

measured.
 

Ifthe surveys prove the suspected resources, the economic (food

and export earnings) and social (employment, industrial and population
 
attraction) benefits are the major aim.
 

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

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

--Clarification and refinement of the initial proposal has taken
 

more time than anticipated, but the initial undertakings now proposed
 

will probably allow for a more -focussedand better managed project
 

than if work had begun earlier under a general mandate. 

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

will impede the attainment of "first year" results. It is hoped that 

some way will be found to expedite purchase of equipment so that the 

exploratory fishing and sampling can get underway. 

7. 	Are goals for Red Sea Fisheries Development realizeable in Phase I
 

and in Phase II?
 

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

definition and order and training components.
 

--Project goals for assessing potential commercialization can be
 

achieved in Phase II, if equipment is procured in time.
 

--Initial commercialization, including pilot storage, processing
 

and transportation facilities can be developed in Phase II.
 

--Assuming positive results, the needs for a basic multipurpose
 

research vessel will be apparent early in Phase II.
 

8. 	 hat additional inputs are needed beyond Phase II to assure continuity
 

of the project and its adoption by end-users?
 

--If a basic multipurpose research vessel is not operational in
 

Phase II, itwill be essential thereafter for continuing research on the
 

initial species to be surveyed, investigation of other species, and to
 

expand such research to include fish population, ecological and related
 

oceanographic research. Successful increase in commercialization will
 

undersrore the need for a research vessel.
 
KI 



EVALUATION OF POLICY PLANNING,
 

MANAGEMNT AND CONTROL
 

I. Background 

The more immediate objectives of the Applied Science and Technology
 

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

are:
 

-
Assist in establishing operational, effective R&D management
 

structure and systems at ASRT ard NRC/Cairo;
 

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

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

policy planninu, and management agency of the Egyptian government. 

Both the more immediate objectives and the arelong-term goal implemented 

by the individual and the inter-active funCtioning of the principal 

organizations involved in the Applied Science and Technology program 
-


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

Egyptian National Research Centre (NRC/Cairo); tH.U.S. National Science
 

Foundation (NSF) and the U.S. National Academy of Sciences/National
 

Research Council (NAS/NRC). 

II. Research & Development Mdnagement Education
 

(Sub-contract of the Denver Research Institute)
 

Key Que tions
 

1. 
How does the R&D Management Education project reet the overall goals/

objectives of the Applied Science and Technology Program?
 

-32



-33-


The R&D Management Education project was designed to stimulate
 

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

"and methods of, organizational structures that promote effective
 

management. The catalysis provided by the coursec offered by the
 

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

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

R&D 	management system.
 

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

Initially the DRI courses were designed by representatives of 

the Institute experienced in holding management seinars and workshops 

in many countries of the world. The course outlines eod plans were 

critically reviewed in Egypt by the President of the AFRT, the 

Director of [WC/Cairo and others. After the first activities took 

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

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

planning and implementation.
 

3. 	In what ways does the project strengthen direct linkages between
 

the management organization and end-users?
 

The project is designed with ASRT, NRC/Cairo, Egyptian universities
 

and Egyptatn P&D institutions as the 'end-users'. ASRT serves as
 

the Egyptian management organization. Linkages have been strengthened
 

among this group through their involvement in all planning steps for
 

the project.
 

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

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

In each case the general criteria and plans were implemented.
 

See also Overview and Inputs for Evaluation document.
 

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

In the DRI Workshops helc in Denver, 43 persons, rather than
 

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

first Cairo workshop (Overview of modern R&D management methods for
 

senior officials), 59 participants (o.t of 70) completed the course.-

Qualitatively, the DRI workshop content and presentation has 

been good. Each workshop to date has "benefited" from the previous 

one in the seties. This shows adaptability ind conscientiousness
 

on the part of both DR! and ASRT.
 

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

The workshops have been highly intensive, requiring dedication
 

by both participants and staff. 
 This factor has led to 
some re

scheduling.
 

The contracting procedure has been cumbersome and time-consuming
 

because NAS/NRC Las had to seek AID/Washington endorsement of the
 

contracring process and the contract content. 
 There is no known
 

remedy for these delays.
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7. 	Are goals for the R&D maragement workshops realizable in Phase I
 
and Phase II?
 

The series of DRI R&D management workshops will be coripleted
 

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

of JCC-6.
 

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

Note: This is a topic for JCC discussion.
 

U'
 



Ref. No. JCC 5-6
 

February 1980
 

APPLIED SCIENCE AND TECHNOLOGY PROGRAM
 

IN EGYPT
 

OVERVIEW AND INPUTS FOR EVALUATION
 

PROJECT 263-0016
 

Prepared by
 

NATIONAL SCIENCE FOUNDATION
 

WASHINGTON, D.C.
 



FORWARD
 

This report was prepared by the U.S. National Science
 

Foundation to assess development impacto of its program activities,
 

specifically, the Science and Technology Information Component and
 

Instrumentation Technology Component of the Applied Science and 

Technology Program.
 

TLIs relort, which covers Phase I activities from the program's
 

inception In 1977 Lhrough February 1980, addresses project progress 

in terms of ovrall program goals and objectives and Identifies 

achievement., unexpected benelits, problems, constraints, and possible 

solutions to problems.
 

T'l: oc,:-,i-ent served as an input for the Joint Consultative
 

Committee's "self-evaluatlon" which took place during the Fifth
 

Meeting in Washington, D.C., February 25 - 27, 1980.
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EVALUATION OF S & T INFORMATION COMPONENT 

I. BACKGROUND 

For a concise summary of project goals/objectives and of project
 

status, see the Executive Summary Document prepared for the fifth
 

JCC meeting.
 

II. KEY QUESTIONS
 

A. Goals!Objectives
 

How does the S&T Information Component meet the overall
 
goals/objectives of the Applied Science and Technology

Program?. 

---Scientific and techrnical information increasingly is recognized
 

as an essential factor in !..ition to hunan, economic, technical and
 

physical factors in the organic process of development. As such,
 

i country's S&T information resources, and access to and use thereof,
 

are critical to both scientists and policy and decision-makers. The
 

STI component, proposing to develop a national S&T information system
 

which will improve access and use of S&T information resources, is
 

therefore directly relevant to , inherent in,and supportive of the 

overall goals/objectives of the Applied Science and Technology Program
 

and figures as a major element inthe infrastructure not only of
 

Science and Technology but also social and economic development.
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B. 	 Plan 

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

--- A Project Management Plan, developed jointly by NSF and
 

ASRT/tAIDOC, contained a detailed outline of a general plan for
 

the overall design study, computer-accessed information delivery 

service experiment, current information resources planning study, 

and the in-service training project. This detailed outline was 

refined subsequently into detail specifications in the Requests 

For Proposals (RFPs) for technical advisory and assistance services. 

Based on the foregoing, a final detailed work, plan and schedule 

for implementing the projects was developed, by the Egyptian STI 

Steering Committee and the two U.S. contractors (Georgia Tech and 

Catholic University) in November 1979. 

---The work inboth the Design Study (including the co.puter

accessed information experiment and the currrent information resources 

plannning study) and the In-Service Training Project is proceeding 

on schedule according to the November 1979 detailed work plan. 

C. 	Accomplishments to Date
 

1. Are expected achievements being realized qualitatively and/or
 
guan.Lltativery? 

---With NSF cooperation with ASRT antedating (April 1976) its 

formal involvEment in the AID/ASRT S&T Program (September 1978), 

a ntNiber of accomplishments resulting from NSF advisory or 

technical assistance may be cited inthree major areas: 
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" Improved Access to S&T Information 

-- 1 million NTIS R&D reports 

-- 2,500 new reports every two weeks 

-- Special announcement bulletins in food, chemistry, 
energy, and library and information science 

-- Bibliographic (microfiche) Index to 175,000 reports 

-- 500 NSF-supported technology transfer reports; 
printed index to 2500 IT reports 

" Provision of Microfiche Readers and Telex
 

-- User preference evaluation program
 

-- Six microfch2 readers, including a reader/printer 

-- Telex installed in ASRT introducing potential for 
access to world's S&T bibliographic databases 
(over 50 million citations) 

" Training of Inforiwition Specialists
 

-- Orientation training tour of U.S. information
 

centers and facilities
 

-- NTIS Information Systems Workshop
 

-- Planning for abstracting and indexing workshop
 

---NSF contract with Georgia Tech providing methodological
 

guidance and technical assistance in the P'arning and Design
 

Study for the S&T Information System/Services in Egypt (Oct 1979)
 

---NSF contract with Catholic University for development and 

direction of an in-service training program for Egyptian 

information specialists (November 1979) 

---First group of five trainees begin in-service training at
 

Catholic University in January 1980
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---Georgia Tech Design Study Team Consultants launch system
 

analysis phase of Design Study in Cairo in January 1980
 

--- Design Study and In-Service Training are on schedule 

2. Are there foreseen economic, social and environmentalbenefits ? 

---Insofar as infonation, and especially S&T information, is 

an infrastructure element in the economy and society ef the 

country, there can be no question of information's significance 

to economic, social and environmental development over the 

long-term (once an effectively operating system is in place). 

0. Project Management 

1. Has an appropriate manaement structure been established
 
and is it functioning? Does the proect involve a good

base of the S&'__communt_?
 

---InAugust 1979 an Egyptian STI Steering Corunittee (STISC) 

was established consisting of representatives of UIDOC, research 

institutions, universities, ministries, the private and inform

ation sectors. Chaired by NIDOC, the Committee accomplishes 

the work of the project through four major task groups (surveys,
 

NIDOC system/national services, informatinn manpower, information
 

policy and plan) and a liaisrn secretary. NIDOC, as Egyptian
 

focal point (executive agency), and the STISC interact directly
 

with the Georgia Tech contractor in receiving methodological advice
 

and technical assistance in carrying out the various project tasks.
 

Having completed its pre-contract-phase responsibilities for
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project design, development of a project management plan
 

and detailed RFP specifications, and contract procurement,
 

NSF has receded to the role of program monitorship and
 

management of the U.S. technical resources involved in
 

assisting Egyptian implementation of the project, and
 

securing appropriate external evaluation of project programs
 

intheir achievement of stated goals/objectives. Communications
 

between principals in the management structure continues to
 

be problematic and is discussed in Section !!.D.3.
 

2. Does the project strengthen direct linkages between the
 

management organ zation and end-u -s

---Although most, if not all, members of the Egypt!an STISC are
 

active members of the "end-user" connunity, it is too early in
 

the proejct life cycle to determine how effective this linkage
 

will be. Each of the STISC members, however, is encouraged and
 

expected to play a leadership role inpromoting access to and
 

use of the new information resources about to be made available
 

through the national system/services being designed. The Phase II
 

Plan more explicitly recognizes the need for "intensive sensitizing
 

of key user constituencies to information products and services"
 

by making this one of its key objectives. Avhievement of this
 

objective envisions development and operation of various kinds
 

of user training programs.
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3. Has the repcrting system been operating satisfacorily?
 

--. U.S. contractor-reporting to NSF is real time and satisfactory
 

in the form of monthly letter reports and site visit reports.
 

NSF reports semiannually to AID on project progress. Copies
 

of such reports are available to the principal parties. To
 

avoid bureaucratically induced reporting delays created by
 

too many channels through which reports may be submitted
 

(e.g., NIDOC-to-ASRT-to-AID Mission-to-AID Washington-to

NSF-to- NSF contractors and vice versa), comnunication or
 

transmittal of reports/documents takes place directly between
 

NIDOC and the NSF contractors with information copies being
 

sent simultaneously to all other parties. kDvertheless,
 

reports generated in Egypt to be sent to MISF and its contractors
 

and vice versa arc still subject to delays in transmittal over
 

great geographic distrances. The Georgia Tech contractor and
 

NIDOC are now experimenting with the possibility of conveying
 

documents and information via computer communications over a 

digital data communications (voice-grade) line. 
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E. 	Problems/Constraints and Solutions
 

hat major problems and constraints have been encountered?
 
Have solutions been found?
 

1. 	Problem: Unusually long project start-up time -

18 months (March 1977 - September 1978) to develop project 

design, project managenent plan, and RFP specifications; and 

11 months (January 1979 - November 1979) for procurement of 

technical contract services.
 

Solution: This matter is now behind us. Contracts for both
 

the Design Study and Iraining were awarded in Fall 1979 and
 

are now proceeding on schedule.
 

2. 	Problem: Transmittal of communications between Egypt and the
 

United States.
 

Solution: A possible solution is discussed in Section II.D.3.
 

3. 	Problem: Since its inception, the Egyptian STI Steering
 

Committee (STISC) has assumed an operationil role ' ouilding
 

a camel by committee") rather than one that is advisory/
 

supervisory (steering) in nature.
 

Solution: The Task Groups under STISC will now be staffed
 

with a more stable core of Egyptian project professionals,
 

thus freeing the STISC members from operational participation
 

and allowing them to exercise their advisory/supervisory role.
 

"7"
 



4. Problem: Technlcal/OperatiooaliMna&gment Responsibility. 

With foue task groups operating under S'MSC there is a pressing 

need for providing centralized, daily, technical direction 

for operational performance aspects of project execution. 

Solution: A full-tice Egyptian lechnical Project Manager 

isbeing hired to inegrate and coordinate project task activities. 

5. 	 Problem: Need to assure that the new skills and expertise of 

professionals formally trained under this project will be 

effectively utilized on the trainees' return to his employing 

institution In Egypt.
 

Solution: Problem and possible solution discussed in
 

Section lI.E.b of "Evaluation of Instrumentation Technology
 

Component" (page 12).
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EVALUATION OF INSTRUMENTATION TECHNOLOGY COMPONENT
 

I. BACKGROUND
 

For a concise summary of the Instrumentation Technology (IT)
 

component goals/objectives and of project status see the Excutive
 

Summary Document prepared for the fifth JCC meeting. 

II. KEY QUESTIONS
 

A. Ioals/Objectivye 

How does the IT component meet the ovcrall goals/objec
tives of the Applied Science & Technology Program?
 

---The IT component is aimed at developing institutional
 

capability in maintaining and repairing (M&R) scientific
 

instruments for use in ASRT sponsorcd applied research.
 

----The IT component is multi-institutional in character
 

with the following organizations actively participating:
 

National Research Centre (NRC); Scientific Instruments
 

Centre (SIC); Universities of Alexandria, Assiut, Ca|ro,
 

El-Minia, and Tanta; University of Wisconsin Instrumen

tation Systems Center (UW/ISC); and National Institutes
 

of Health Biomedical Engineering and Instrumentation
 

Branch (NIH/BEIB).
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B. 	 Plan 

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

---An NSF project management plan was developed in
 

January, 1978. This plan was revised by NIHI/BEIB and 

UW/ISC in their subcontracts with NSF (effective Dec. 78 

and April 79, respectively) . These plans are being 

impl emented. 

C. 	Accomplishments to Date
 

Are expected achievements being realized?
 

--- M&R facilitJes are operational at all institutions.
 

Scientific instruments are being repaired by returned
 

trainees at the NRC, Assilut, Tanta, & El-ilnia 

Universities. Adminintrativo procedures at the N&R 

facilities are still being developed. Project execution
 

was on schedule until Oct, 79 when a problem occurred
 

with the second group of trainees. This group of 16
 

trainees was delayed in order to first satisfy USAID
 

English language proficiency requirements. This has now
 

been completed and departure is scheduled for March. M&R
 

training schedule has thus slipped five months.
 

--- Alexandria University was added 
to the original four
 

universities in late 79. 
 The first trainee from
 

Alexandria is to travel to NIH/BEIB in March, 80.
 

Planning for the 1&R facility at Alexandria has just
 

recently been initiated.
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D. Project Management
 

1. Has an approprlate management structure been
 
established and is it functioning?
 

--- On paper the management structure seems appropriate, 

but, in fact, has not functioned well. A major problem 

has been in the Egypt-U.S. communication linkages. This 

is discussed in suction E (Problems/constraints, and
 

solutions).
 

2. Has the reporAn !;y;tcm been operatinq satisfactor

--- Subcontractor reporting is accomplished through 

monthly reports from UW/[SC & NIH/BEIB to NSF, which 

sends the reports to USAI'D/Cairo. In addition NSF writes 

semi-annual report.; for USAID. Status reports have been 

prepared for the JCC meetings. 

E. Problems/constraints, and' solutions
 

What maj orroblem:s/constraints have been encountered and
 
what solution-; have been found/proposed?
 

--- There are two major problems in the IT component.
 

a. The first is the difficulty of Egypt-U.S.
 

communications as well as communication within Egypt. 

This problem will be greatly alleviated by the
 

establishment of a proposed NSF Egyptian coordinator
 

(Professor Muhammed Shaltoot). He will serve as central
 

focal point for communication/coordination in Egypt for
 

both Egyptian and U.S. participating institutions. In
 

this capacity he will act as clearing house for all
 

NSF-Egypt communications, arrange and assist in logistics
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of NSF & contractors' visits to 
Egypt, and represent NSF 

at Program meetings in Egypt. In addition, Professor 

Shaltoot will also be the IT Egyptian technical project
 

director.
 

b. The second 
is the problem of the low salaries paid to
 

Egyptian engineers. An engineer trained 
at UW/ISC will
 

earn at moat $100/month at the NRC. 
 In the private
 

sector 
in Cairo he could make three times that (and much 

more if h went to the Gulf). Thi. is a funda.ental 

problem in Egypt, in no way unique to this program. 

Outside Cairo the problem Js less serious because the 

private sector is not as well developed, yet. The
 

problem of salaries has made Phase I implementation 

tedious, 
at best, and poses a serious threat to the
 

success of the 
IT component. One manifestation of this
 

problem is the reluctance of trainees to return from the
 

U.S. The 
trainee from Cairo U has, in fact, remained
 

illegally in the U.S. 
 (The U.S. Immigration Service has 

been notified and will take necessary action.) As a 

result of his failure to returnCairo U has not benefited 

yet from M&R training program. 
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9 PROJECT EVALUATION SUMMARY I(PEW - PART 1 

The following topics am to be covered in abrief narrative statement (avereging about 200 words or half apage per Item) and 

attached to the printed PIS facesheet. Each topic should have an underlined heeding. If a topic Is not pertinent to a 

particular evaluation, list the topic and stat: "Not pertinent at this time". The Summary (Item 13) should always be 

included, and should not exceed 200 words. 

13. SUMMARY - Summarize the current project situation, mentioning progrem In relation to design, prapects of achieving 

the purpose and gol,major problems encountered, etc. an 

14. EVALUATION METHODOLOGY 	- What was the reaon for the evaluation, e.g., clarify project deign, mesure progress, 
mesa a pilot phase, prepare budget, sto? Where appropriate,verify program/project hypothees, 	improve implementation, 

refer to the Evaluation Plan in the Project Paper. Describe the methods used for this evaluation, including the study design, 

mope, cost, technique of data collection, anlysis and data sourcs Identify agencie and key Individuals (host, other donor, 
public, AID) participating and contributing. 

15. EXTERNAL FACTORS • Identify and discus major chages Inproject setting, including solo conomic conditions and 

host government priorities, which have an Impact on the project. Examine continuing validity of assumption 

-1. 	 INPUTS • Are there any problem with commodities, technical services, Veining or other nput to qudlty, quantity, 
n the type or amount of Input to moduce pus?timalness, te? Any changes needed 

- Measure actual progrem against projected output targets In current project design or Implemtentetion plan. 

Un tabular format Ifdesred. Comment on significant management experiences. if outputs e not on target, discum cause,17. OUTPUTS 

sneeded In the outputs to achieve porpose?(e.g., problems with Inputs, Implementation mumptons). Are any d 

toward each End of ProjectStaus (EOPS) condition. When
15. PURPOSE - Quote approved project purpose. Cite progres 
can achievement be expected? Is the set of SOPS conditions still considered a good descrlpton of what will exist whet th 

purpos is achieved? Diesm the mum of any shortfalls In terms of the causal linkage between outputs end purpose or 

external factors. 

19. 	GOAL/SUBGOAL • Quote approved goal, and subgoal, where relevant, to which the project contributes. Describe status 

apecif ld indicators, and by mentioning the progress of other contributory projects.by citing evidence vaillable to date from 
To what extent can progress toward goal/Subgoal be attributed to purpose achievement, to other projects, to other causel 

purpose Inadequate for hypothesized Impact, new
factors? If progress Is Ies than stisfactory, explore the reasons, e.g., 
external factors affect purpoee4ubgoal/ool linkage. 

20. BENEFICIARIES • Identify the direct and indirect beneficiaries of this project In terms of criteria in Sec. 102(d) of the 

FAA (e*, a.Increase small.farm, labor4nteisve agricultural productivity; b. reduce infant mortality; a. control population 

growth; d. promote greater equality in Income; . reduce rei of unemployment and underemapoymeant). Summarize data on 

the nature of benefits and the identity and number of those benefitting, even If some aects were raported In preceding
 

questions on output, purpose, or ubgoal/gal. For AID/W projects, assn likelihood that results of projects will be used In
 

LDC's.
 

changes In social structure,
21. UNPLANNED EFFECTS - Has the project had any unexpected results or Impact, such as 


environment, health, technical or economic situation? Are these effects advantageous or not? Do they require any change In
 

project design or execution?
 

22. 	LESSONS LEARNED • What advice con you give a colleague about development strategy, e.g., how to tackle a similar
 

a similar project In another country? What can be suggested for fo;town in this
 
development problem or to manage 
country? Similarly, do you have any sugetlons about evaluation methodology? 

23. SPECIAL COMMENTS OR REMARKS • Include any significant policy or program management Implications. Also list 

titles of attachments and number of pages. 

AID 1 0.1 1A 1 1,1 



part II
 

13. SumAar
 
£he Grant Agreement was signed on March 

299 1977, with .the
 

ptian Academy of Scientific lResearch and 
Technology (ASRT).
 

Athough project implementation was 
considerablychampered by
 

lengthy negotiations with both 
U.S. prime contractors, theforo
(NAS) and the National 

Science
""of Sciences a satil
Foun .cadem 
the project is now 

progresing at
National 
ndation (NSF) a departurefo
 

Si)ncc thiB T roject representsfinalization 
of
 

fAS from ite normal project 
rolatioflshiPe.
factory rate. moved forward more 

elowly than
 
onebilitie der th
contractual ra 
 and determine
 

extent to which it 
could mobilize NAS 

resources
anticipated .rflecting 
its desire to filycon 


other internal "AS
 In additionl. 


IssueO concerned the 
organization of workshops; 

aetting up of
 

the assumption of 
broad science policy 

formulaits sbcontracting needs. 


and
panels; 

tior.rather than its accubtomed 

administration of specific
 

the contract
Taken toetherthcte 
factors delayed N1AS entering
 

project. tionohip with AD.UltimatelY. 

into contractual rn 
 1977.
 

signed on December 
17, 


was 


11SF had indicated 
a willingness to participate in the
 

Bcientific and technical 
information component-of 

this project

The 

a series of administrative
policY changesbut.due to and
from its inception 1iSF adminintrntive(includinghurdles a time),


undermine its participation for 

hich threatened to 

The period1979. 

signed until September 

25, 
rpent in

of 1979 wanthe PASA wan not through September1978from September receipt of prop osal 
reviews. and con-


Catholic Unidevelopmcnt of RFP', NSF sub-contractors work in
 
tracting negotltions. 

versity and Georgia 

institute of Technol)ogybegun 


Egypt in October, 1979.
 

DesFite the initial delays 
in implementation,signlficant
 

in achieving the 
project purpose has 

occured.
 

progresu and demonstra 
Considerable work has been 

done on the research 
as other components 

cited in sections
 

tion projects as 
well sizeable core equipment
 taken such as 
Other steps
16-19. 


short-term visits 
of key Egyptian and 

American
 

purchases. 

scientific leaders 

and specialized training 
in the U.S. and
 

Egypt ,have equally 
contributed to achievement 

of the project
 

the above mentioned 
delays,
 

in view of
However year and a repurpose. 

this two-year pro3ect 

has been extended 
one 


mplet.entation schedule 
has been developed.
 

vised 


.thodoloRY:
Evaluation
14. 


This evaluation is 
the first annual 

evaluation which 
is taking
 

place two years into the project 
due to the initial 

implementa-


The evaluation wan 
undertLken in order 

to measure
 

tion delays. achievement of project
 in relation to 

lnplcVltatiOfl progress 


Through this evaluation 
it is hoped that any imnlc
 

purpose. a joint effort
 
entation problems not 

previously identified 
can be brought tO
 

assstnc-o
This analysis irepresents
o ,ttep with the
rsobled. .

the fore andand resolved.
the.for 


entit 
by USAID and participatinS 

GOF 
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both primary U.S. contractors.
 

15. External Factors:
 

Internal changer in the management of ASRT have resulted in 
renewed enthusiasm in the Academy's upper ranks for this 
project. The Egyptian project manager ts now working full
time on 263-0016.
 

a result of the move of the ALESCO (Arab League Education,
As 

Scientific and Cultural Organization) headquarters from Cairo
 
to Tunis. IDCAS (Industr4 al Development Center for the Arab
 

States) is devoting its efforts to Egyptian inforwation needs
 

only. The director of IDCAS has agreed to nlltw hie staff te
 
work with NIDOC (National Information and Documentation Center) 
on the preparatory work for the arrival of the contractor for 

the Science and Technology Information component. This add

itional eypertise should prove invaluable to NIDOC in the
 

initial implementation phase.
 

16 and 17. Input-z and Outputs: 

In view of the project implementation delays experienced thus
 

far, introduction of inputs and achievement of outputs have
 
Revised implementation
necessarily fallen behind 3chedule. 


schedules have been submitted by the contractors and, with the
 

time extenaion of one year, all project inputs and outputs 
should be achieved by end of project.
 

In order to presant the project accomplishments to date in
 

the most understandable form, the inputs and outputs have been
 

integrated into one section.
 

Technical Assistance:
 

The National Academy of Science (NAS) has provided the link
 

the ASRT and the National Research Center (NRC) to the
for 

American science community in policy planning and managment.
 

The National Science Foundation (NSF) is responsible for the
 

information and instrurientation technology components of the
 

project with the National Information and Documentation Center
 

(NIDOC) and the VRC. 

1. The National Aca'demy OTAS contract is to assist the COT 

to implement Policy Planning and Vanagement; Research Project
 

Support; Demonstration Project Support4 and Planning for Phase
 
II.
 

A. In the Implementation of its Policy Planning and Manage

ment segment, i:AS was instrumental in organizing the Joint 
five members each
Consultative Committee (JCC) composed of 


from Egypt and from the U.S. who advise the President of ASRT
 

progran planning, selection of pro*Jects and evaluation of
 on 

results. The NAS/NRC was responsible for selectiTg the U.S.
 

9 \ 'J(40 



members (See Annex A) and for the panel's logistic 
support.
 

Four meetings of the JCC have been held 
since it was founded
 

Cairo, May 1978; Washington. November 1978;
in April, 1978: 
 The JCC facili-

Cairo, March 1979 and Cairo, November 1979. 


tate senior level joint .xticulation of 
program policies, sets
 

Its abi
oals, and periodically reviews project results. 


ity to function in a high level advisory capacity to the
 

President of ASRT has been effectively 
demonstrated. The JCC 

has, for example, made recomendations on the 
selection and 
sessions. The
 

modification of projects proposed during 
its 


JCC has been instrumental in Veeping the project orientation
 

to applied renearch and development prublems, 
which is wit

nessed by the research and demonstration 
projects selected.
 

IAS contract calls for two Senior Resident 
Advisors in
 

The 
 for the NRC and
planning and manngement, one
policy 

one for ASRT. One position, Advisor to the NRC, has been
 position at
 
filled by Dr. llelmut Weldes. Pe brings to hut 


the Vational Pesearch Center direct experience 
in R&D, Rt4D
 

management, R&D marketing, venture formation 
and senior
 

corporate managernent. 

Dr. Weldes arrived in January. 1979 and has been working to
 
lie has
 

the complete satisfnution of the Director 
of the tNRC. 


been instrumental in establishing linkages 
with private
 

industry for the NRC, especially in relation 
to the R&D sub-


Among his other accomplishments, Dr. Weldes 
has
 

projects. 

assisted in the drafting of the new by-lawn 

of the t'FC,
 

designed n management by objectives syctem 
for the Center.
 

and managed the Research and Development component of 263-0016.
 
Program


In addition, he has workcd closely with 
the Center's 

concening its ongoing

office in organizinig all NRC data 


projects with dome'stic organizations 
anyinternational
 

donors.
 
remains
the President of ASr.T, 
The second position, Advisor to 


unfilled. One modification that may be required in the 
the
and the NAS contract concerns

Project Grant Agreement 
The set of qualifications for
 

assignment of this position. 
a special degree of personal/
the advisory position requ!r 

-


and, althoijgh several high-level
cultural sensitivity formet Prerident
 
persons were nominated for this position, the 

of the ASRT was not fully satisfied with any of 
the candidsLc 

Recently the new ASRT president, Hassan Ismail,
 
interviewed. to until 
asked VAS that the Senior Advisor rosition be deferred 

grant
This will require a change in Annex 

I of ttt 
Phase II. 1nonce USAIP is officially

agreement and the NAS contract 


formed.
 

B. AS Sub Contract:
 

Denver Research Institute (DRI) signed May 1, 1979 for P&D
 

The signing of this sub-contract took
 management training. 
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Discussions between the contract 
an inordinate period of time. 

division of NAS and the AID Contract Office in Washington
 

began in mid-January with formal documentation submitted 
to the
 

AID Contract Office in mid-February. Approximotely eight

Contract

weeks passed with D~o indication of a date when the AID 

Office would approve or deny NAS the authority 
to subcontract
 

with DRI; however, these contracting problems are 
now retolved
 

and training io underway.
 

The following is the schedule for the DRI training:
 

June 1979 First workshop in Denver, R&D Ma:agement 
Xqthods, 3 weeks, 12 Egyptilan participants
(6/18 - 7/26) 


Second Workshop in Denver. Tochnical Economics
 July 1979 

3 weeks, 10 Egyptian participants(7/9 - 7/26) in R&D, 

August 1979 Third Workshop in Denver, R&D, R&D Vcrketing, 

3 weeks, 9 Egyptians participnnt*(8/20 - 9/7) 

Fourth workshop in Denver, Technology Assess-
Sept. 1979 

ment, 3 weeko, 11 Egyptianr participants
&9/10 - 9/28) 


Jan. 1980 First workshop to be held in Cairo, P&D
 
40 to 50
Management Hethods, 2 weeks, 

Egyptian participants 

Second workshop to be held in Cairo, Technical
 Feb. 1980 

in P&D. 2 weekn, 40 to 50 participants
Economics 


to be held in Cairo. Technology
Third worlrhop
Varch 1980 

Sybtemn; Analyniis. 2 weels, 40

Assessmcnt and 

to 50 Egyptlan participants
 

held in Cairo, Marketing,
Fourth workshop to b
April 1980 

2 waeks, 30-40 Egyptian pnrticipants
 

43
Total trained in Denver: 

150-200
Total to be trained in Cairo: 


Trainees have been and will be representatives 
from ASRT, NRC.
 

related industries in the public
universities, miniftries.and 
The original project paper envisioned 

training 15 program
 
sector. 

monitors, 12 policy planners. 5 trainces in marketing (man
 

apment policies) and 60 workshop participants, 
so that we will
 

have alendy trained more people than originally 
envisioned by
 

the en of this CY.
 

The technical anintance portion for the 
demonstration projects
 

has consisted of:
 for Arid Lands.
 
U.S. panelo for More and Bettcr Food, New Crops 


and Bio-Gnn Technology. Assistance has been given in desi n
 

conceptunlization, selection, implementation. 
monitoring of
 



pro resa and evaluation of results to varying degrees In the 

following R&D projects: 

a. Red Sp Flheries;
 
b. Wood Wax Utilization;.
 
c. Corrosion Control; and
 
d. Phosphate Ore Evaluation
 

U.S. technical assiatance has sought to help orient all R&D
 

and demonstration projects toward Egyptian development 
needs
 

and has stressed the importance of linkages with end-users
 

in the private and public sectors.
 

C. Demons tration . _protA: 

liore and Better FoodDemonstration Project I: 
Program design was essentially completed by the 

first meeting
 
JCC endorse

of thc: Joint Consultative Committee (JCC) Hay 1978. 


given a& its first meeting, May 1978. Advisory Comment uas 
1978 (Cairo), November 1978


mittee meetings were held in flay 
 zre
(Washington), July 1979 (Washington) November 1979 and 

1980 and September 1980.
projected for Harch 


Better Food project has three components: Food

The tXore and 

Farm System. The food technology
Technology, Nutrition ,.nd 

a rec11t of discussions with food industry
aspect waB chosln as 

cottonseed oil and cheese manufacturing
people who Identified 
NRC might be able to do significantproblems on which t'he 


research.
 

rood Technology: Oilseed Extraction. The laboratory bench

work (1k'.) work was essentially completed by February 1979; 

to 15 kg. based upon factory speciscale-up equipment design 

fications at Al Badrachin completed by March 1979 and pilot
 

plant testing begun. Following this work. a further scale-up
 

to 50 kg. equipment will be undertaken.
 

Cheese making. A consultant visited ""FC/
Food Technology: 

Cairo in September 1978 and, in collnboration 

with the Egyptian
 

stLff in the NRC daitr' laboratory, suggested a series of pilot
 

plant scale steps to investigaLe production of Damietta chcese
 
dry concenand imported fat milk

using mixtures of fluid pnilk 
being performed but 

trate. Laboratory (bench-scale) R&D i 
scale adaptation at 

must be evaluated at a pilot-plant prior to 
of. equipment (stainlessHisr Dairy (Damietta). A key piece 

steel homogenizer) has been specified for the pilot-plant but
 

Because of delivery schedules and 
has net yet been ordered. 
time required for building the pilot plant at the NRC/Cairo,
 

the process adaptation to Mior Dairy will occur during Phase
 

II (October 1980).
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Ilutrition Research
 

The nutrition - related component assesses the target popula
- rich
tiort's nutritional status. There is currently a protein 


food Supramin, mnanufactured in Egypt by a pharmaceutical com
the potential for meeting some of the nutritional
pany, which as 


Work in this
requirements for pre-schoo l nd older children. 

component began in January of 1979, with a food scientisr, food
 

biologist and food nutritionist working on problems ranging
 
It will
from inacceptable food consistency to short shelf life. 


the current
probably take up to twelve months to get results froir 

research, but it is hoped that experiments introducing this
 

traditional foods
cereal-based food in combination vith some 

into village2 will take place hy October of 1980.
 

Farm System-


The farm system-related component deals with the problems of
 
to
nutrition and thc developmental process in gen2ral and aims 


show that science and technology can have an impact on these
 
problems. In order to further investigate what impact could be
 
achieved, the NRC enlisted the assistance of ORDEV, the
 
Organization for Reconstruction and Deve!rpment of Egyptian
 
villages, which worked on the selection of villagc. Ten
 
villages were selected initially and were interviewed using
 

one
questionnairec. These ten were then narrowed to three, 

village in a valley, one outside of a valley and one a new
 

settlement. The six criteria for celection of the villages
 
were: agriculturally-based; availability of health and agri
culture services; acceasibillty by road; fern, size of five
 
feddans or less; representation of villagers to participate in
 

the process of data collection and data interpretation.
 

An executive cormuntttee and village comirtees hove been estab
lished, with the Secretaries General of the respective Governor

selected of tlr tbr'rt,Ynates as members. Recently two villages were 
1'hadra in Younoufta Goernorate and Oni V;kram in the 
loud#eriyrt El Tahrir (El Tahrir province) Covernoratc. 

rf n(I2.,r,'!!nation niion, all tl,' corpriin'. ' the r'ore T etter
 

Foo' !; essential and is proc.edirig r 'ltannLo. The fair
 
c,),nponnt h-,'s a significant constiaint in ,at ttstig
 

both 11-pon d-iti collcction furof t,.'w te chno'&ogic, is dcpendcnt 
the villageh chosen, (i.e. soil annlysen, water manag.rrent 
prcLLticesh, need and fertilizer availabilities, etc.), and upon 
the actual growing season. Thus, componrnt coordination during 
implementation has time-dependent aspects (e.g. natural growing 
seasons) which can be accommodated in the plans to a degree. but
 

not controlled absolutely. Training thus far under this project
 

has consisted of four orientation visits to appropriate facili
ties in the U.S.
 

Demonstration Project IM. B1oas TechnolopX:
 

to the November
The preliminary program design was presente 

1978 JCC meeting; the project was approved with the request
 



that a) refinement of the plan be made and b) a Joint advisory

committee be created to review technical details. The advisory

committee met In January 1979. and its recommendations were in
corporated into the final project proposal submitted to and ap
proved by the JCC at its March 1979 Leatins. The fact finding
phase Included a literature survey (core effort uas completed

in June 1979) and valuable information gathering trip to the

Economic and Social Commiscion for Aoin and the Pacific (ESCAP)

,nBangkok by one team member (April 1979). The bLogaa demon
wtration project will take place 	in a village riot yet oaloet
ed in Giza Governorate and a new 	village, Omar Hakram in
 
Mudiriayat, El Tahrir Governorate.
 

The NAS advioory committee met in the U.S. with the project

coordinator (June 1979) and the principal investigator (July

1979). An NAS committee member Er. Philip Goodrich joined

five key Egyptian team members on their viclt to India, China, and

Thailand in November 1979 to gain experience from ongoing biogas

research and rural applications in thooe cotmtries. A joint

commlIttee meeting is anticipated 	in early 1980 and at the con
clusion of Phase I to evaluate results to date and make recom
mendatior,,i for continuing activity in this area. 

The bioga4 tchnology demonstration project seeks to prove the
 
economic ftasibility of establishing blogaa units in rural areas
 
for the production of gas. This technology would allow the

farmer to put back into his fields organic wanteg which he now
 
burns for energy. A digester fed Vith raw wartes produces

methane for energy, as well as a r!Lch organic iertilizer.
 

Sociological surveys and analycee of the two oelected test villages

continued through August 1979, with the continuing arenn of focus

for the sociological group to be 	determined thereafter. 
Lab
oratory and bench scale wor'k ecwewnced early in 1979 and uill 
continue through Phase I. Construction of m prototype Chinese
 
digester at the NRC is completed 	and is In,working order. 

Fundamental mtcrobiological work 	ic concentrating on the study

of the selective inhibition of the viabLlity of Ascaric Egg in
 
biogas digeotere and will continue through Phase I. 
In addition.
 
fertilizer evaluation activities 	are being undertaken in con
junction with the other studies throughout Phase I. 

Propoeed Demonstration Prbject: 	 New Crops for Arid and Semi 
KrTF'-on e r 

The JCC considered a preliminary proposal ot its November, 1978
 
meeting and recommended, in view of the project's potential

for agricultural production, 
that furtt:er design be undertaken
 
through a joint committee. The joint committee met in January

1979 and in March 1979 and the JC recommended rbat the project

be undertaken with an orientation to non-conventional crops.
 
The Egyptian Executive Committee 	for the project has selected
 
two sites (El Fayoum Covernorate 	and the New Valley Governorate)
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where forty acre experimental sites will 
be developed in Phase 1.
 

An Egyptian Executive Committee memler visited 
NAS committee
 

members and other U.S. scientists for consultation in JXly 1979. 

ctivities will Include acquisition and iiitallatLon 
of
 

Initial 

equipment and laboratory facilitiec at the sited, NRC, and Al
 

planting and training

Azhar universitits; need procurement; and 
 anticipated
Two joint committee meetings are 
for key personnel. 

before the conclusion of Phase I.
 

P.shate Ore Evaluation
Approved R&D Project: 


A preliminary R&D design waa p resented te the firat JCC mieting 
After
 

in May 1970 but additional information was requested. 


reparation of the requested background data, a 
vioit to U.S.
 

aboratorieo and industrica engaged in Phosphate 
ore beneficia

and phoophate fertilizor production by an TIZC/Cairo 
chea° 

Alan 
Ical engineer, and an oral presentation to 

JCC at its 1ovember
 

the phophate ore ovaluation projoct wao approved

1978 meeting. 

'ho purpose ok thi project Io to upgrade
for imupleentation. for thcir utiliza
the ore baneficintione of tha pLoophate oreo 


tion a fortilicore.
 

advinory panal on phoophato ore
 Three members of an NAC/NRC 

beneficiation and chemical proceoing met in Cairo 

corly in
 

April 1979 to asiot IRC/Cairo acienticto and 
engineera in re

equIpment needs and otaff training
viewing the project dsign, 
among the joint groups
Additional interaction
requirements. 


took place in January and are planned again for Harch 
1980.
 

ore beneficiation tests, particularly on
 NPC/Cairo bench scale 

the Abu Tartour Phosphate materials, have 

been conducted during
 

1979 with promising indications that high concentration iron
 

impurities such as pyrite are not detrimental 
to benefication.
 

Results, however, must be checked at the 
pilot plant scale in
 

order to verify the findings under continuous 
flow sheet
 

operation.
 

During October and November 1979.four Egyptian 
scientists/
 

engineers from NRC/Cairo participated 
in training courses at 

the International Fertilizer Development 
Center (IFDC) and the 

Tennessee Valley Authority (TVA) phosphate 
fertilizer research
 

at Muscle Shoals, Alabama. Pilot plnnt scale 
facilities, both 
beneficiation and qhemical proce~sing 

teto await completion
 
A chemical procensing
of facilities at NIC/Cairo. (Note: 

In 
pilot plant may not be available In Egypt 

until Phase II. 

the TFDC in the 

that event, samples may have to be run.at 


U.S.A.) Adaptation of flow sheet design, originally projected
 
pilot plant

for mid 1930, will be delaye d until Phase II when 

scele testing it completed.
 

Wool Wax Utilization
Approved R&D Project: 


The Wool Wax Utilization project is one 
that arose from dis

cussions during an TRC/Cairo American Chemical Society (ACS)
 



workshop in 1977. It was originally proposed within a group 
of
 

projects for direct-collaboration 
between the ACS and NRC/Cairo
 

1hen funding was
 
as an Egypt-U.S. applied chemiutry 

program. 


not available, the wool wax utilization 
project was one of two
 

project deoign for
 
proposed by NRC/Cairo, the ASPT requesting 

a 

review at Ito March 1979.,moQting. ., 

lizoll of tho International %ool Secre-
The ACS cent Mr. Louia 
tariat, Wool Bureau Technical Center, 

Vaw Yor!-,, to Cairo in 

January 1979 to asoiot 11RC/Cairo and tho ieicr Beida Dyere 
Tho project design was
 

Company in the final project design. 


approved by the JCC in March 1979 and 
incorporawed into the
 

an R&D Project.
progremi ae 

In order to proceed with this work at 
NRC/Cairo, additional 

equipment is required. SpecificatiLonO have been made; the 
AID and the Afro-Amcrican
 

University of Wisconsin ic assisting 
Purchasing Company (AAPC) in procurement. 

Delivery of all
 
Pending


equipment, howcver, may require until 
March 1980. 

is proceed-
Beida Dyers
arrival of equipr.ent at NRC/Cairo. 

Hiotr 


ing with bench scale determinations 
and market ourveya for wool
 

wax products. Actual application in the Vior Beida Dyere plant
 

will be delayed until Phave I.
 

Approved R&D Project; Corronion Cusen and Control
 

The project Corrosion Causes and Control* ic the 
second ap

plied R&D activity arising from the 
1977 NRC/Cairo-ACS workshop.
 

a two person advisory team visited 
VRC/Csiro


In January 1979, 
 The team members were Dr. Henry
 
with the assistance of the ACS. 


Leideiser, Director, Center Surface 
and Coatings Research,
 

Lehigh University, Bethchem. 
Pennsylvania, and Earl Snavely,
 

Mobil Research and Development Corporation. 
Dallas. Texas.
 
resulted in a
 

Their consultation with NRC/Cairo 
acienticta 

The proposal was
 
project proposal for the JCC in V'arch 1979. 
 _-lements on
 

3CC with the suggestion that sub 
approved by the 

pitting and galvanic .corrocion be 

deferred until the more
 

applied-aspects of developing petroleum 
industry corrosion
 

are emphasized.
inhabitor3 

to identify
 

Industrial field studies have proceeded 
during 1979 

Labora
and characterize the more serious corrosion problems. 
the industry pro
tory work at I!RC/qairo will be conducted on 


blems; however, the laboratories require additional 
equipment
 

of the wool wa utilization
 
for this work. An in the case prior
 
project, most of the equipment is not.eApected 

to arrive 

Trainig of NRC/Cairo scientiots 
in the USA on 

to 11arch 1960. 

new techniqucs in induntrial corrosion 

control will occur carly
 
,onitoring
Application and 


in 1980 (approximately 3 months). 


of corrosion control methods in 
industry should begin by Septclm

1980 and continued into Phase II for IE months. 
ber 
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Approved R&D Project: Red Sea Fisheries
 

The project was initially proposed at the Vay 1976 JCC meeting.
 
A reviaed proposal waa approved at the November 1978 meeting
 
and an NAS paneliot viaited Egypt in April 1979 for consulta
tion. Ir view of the complexitiao of the proj ect in initi~tinC
 
ourveys in the remote Foul Bay area ouch at chartering a vessel,
 
procuring equipment, etc.. the degree to which goals can be
 
reached in Phase I is unclear. The development of thic project
 
will be further clarified following tba November 1979 JCC meet
ing.
 

The original Project Paper called for five applied research and 
development and two large scale demonstration projecto to be 
underway by the end of Phase I. With the continued auccesa of 
the above mentioned proiects, all seven of these will be pro
ducing preliminary results an originally envisioned. The imple
mentation delay experienced in initiating these R&D projects 
has caused training activities to be delayed. Jhile the project 
paper specifies 150 trainees in this area. this number ia idle
y to be reduced to 40 during Phase 1.
 

D. Phase II Plannint: 

The Applied Science and Technology project baa been viewed from 
its inception as a two-phase project in which Phase II, if ap
roved, would seek to intensify implementation of activ.tiec 
begun in Phase I and initiate other activities which would 
further achievemenr of the project'o goal. As the project 
agreement requires that all p iricipal entities involved in 
Phase I collaborate in the Phase I planning process, USAID/C. 
the ASP.T, the NRC, the NSF and the IAS/IRC have boon tie rele
vant entities. 

At the 11ovember 1978 JCC meeting a ocledule for planning of
 
Phase II was approved. That schedule called for the approval
 
of criteria for Phaso II planning and a preliminary review *ad
 
ranking of prop7ned projects during the tarch 1979 JCC meeting,
 
the third JCC meeting. At that meeting, it was recommended
 
that a Phase II planning document be presented for discussion 
at the Fourth meeting'to be held in Cairo in November 1979.
 
The Fourth meeting is to also review echievements of Phase I.
 
evaluate the On-going research projects; oestablis priorities
 
for Phase I; and funding estimates for new and ongoing projects.
 

In June of 1979 in Washington, joint.,-lhoration of the afore
mentioned planning document was begun. The Egyptian counter
pnrts brought to those sessions a document reflecting thuir
 
decisions outlining on the course which the project might take
 
during a Phase II. In general, the participAnts decided that 
those activities begun during Phase I which were found to be 
successful and which had not come to their conclusions should 
be continued during Phase I. these include: activities in 
policy planning and manangenent and demonstration and RD
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activities; implementing the STI system; strengthening the
 

system for instrumentation and maintenance and repair of core
 

scientific equipment facilities, planning for follow up beyond
 

Phase II; and, reconmcndations for new projects in Phase 11.
 

In addition. all the activities under Phase I were considered
 

Individually in order to determine optimum, maintenance and
 

improved (combination of maintenance and optimum) funding level
 

requirements for Phase II activity continuation.
 

The fifth JCC meeting will be held in February 1980. At that 

time the JCC will approve the list of projects for Phase 11 

and approve the format and contents of the Phase II plannLng 
document.
 

2. WatLonal Science Foundation:
 

A. Science and Technology Tnformation Bervice ISTI): 

Following the nigning of the PASA between AID and NSF in August
 

of 1978, it was determined that one of the obJectLvwof Phase I
 

of the project would be to establish a basie for longer term
 
This could
development of a national system of STI services. 


best be accomplished through four inter-related activities

to develop an overall scheme for a projected
a. Design study -

MiDOC).
nationwide system of STI services (focussing on 


b. Supplying of current information materials - to provide
 
current journals and reports essential to basic and applied
 

research and technology.
 

c. Computer accessed inforrr.ation delivpry service - to dcmon

strate the "selective dissemination of WIformation" mode of 

providing information. 

d. Training of information specialist - to assist in mastery
 

of certain basic skills, techniques and procedures for informa

tion processing.
 

The search for and selection of the two major sub-contractors
 
continued from the signing of the PASA until September 1979.
 

u1niversLty were
Georgia Institute of echnology and Catholic 

selected for the design study and training components, respec

tively. The contractor selection process was very len-thy as
 

separate technical evaluation panels were astablithed for each
 

These panels wera composed of VSF and other UMG personnel,
RFP. 

U.S. university and private industry representatives, as well
 

To resolve a final selection, best
 as the EgyptLan Academy. 

and final offers were solicited, again with technical evalum

tion by US and Egyptian members of those offers.
 

In January and in September, 1479, 1'r. Eugene Pronko. NSF
 

Project Officer, visited Cairo to confer with ASRT and NIDOC on,
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among other things, preparation on the Egyptien aide for con
tractor assistance. An organizational model for Egyptian
 
implementation of project efforts and interaction with contract
or technical aitanca vs d=vaZlpd. The ndel ca s!tet of 
a SteerLng Committee of five to saven members drawn from the 
interested communities or sectors (ASRT, IRC, VID)C, universi
te6 government agoncios, induotry, etc.). Khc Comnittee is 
chaired by NIDOC and an Egyptian liaicon officer ho vill be 
numinated by the Co t..ttee and appointed by ASRT, and aerve as 
secretary. 

The work of the Steering Committne and the implementation of 
project tacko currently underway, ia being performed initially 
through four Took Groups: (1) Surveyo; (2) VIO( Systems 
Study; (3) Information Manpower; and (4) Fational Information 
Policy and Plan. Each Tank Group is d by n mmber from the 
Stgering Commtvtee or other qualioied pereoun appointed by the 
Committee. Working mcmbera of tVe Taok Groups are drawn from 
among the interested cotmmunities or nectorn plus IVCAS. a
tractor assistance and guidance uni, oupplied in October with 
the arrival of Georgia Inotitute of Tachnologyconoultent. 

The need for a full time Project Vanager on Lhe Egyptinn side 
has been recognized. NSF and ASRT are giving tho mastter their 
fullest consideration and it in expected that a qualified
 

and provide liaison Wivh the contractorsindividual to work with 
will be appointed in 1980. 

During CY 1980, it is also planned that at leant 12 of the 20 
originally planned information specialists will be sent to the 
U.S. for ahort term training individually tailored to their 
needs. HIOC It identifying these people now so that their 
English language capabilities can be ascertained and upgraded 
as necessary. 

To date, three orientation and training visits have been made
 
by NIDOC personnel to American STI irstitutions and an NTIS (US
 

National.Technical Information Service) training session. A
 

telex system has been installed at ASRT,providlng rapid access
 

to STI date bases. In addition, five microfiche readers have
 
been purchased vnd In-stalled at VIDOC and a $10,000 account at
 

NTIS established for purthase of a core collectioi of micro

fiche in agriculture and food, chemistry and energy. Initial
 
NTIS accounting prib'lem" have been resolved and approximately 
2C00 documents in microfiche and printed documents have been
 

received to date.
 

NSF hao also provided a printed index to 2.500 NSF sponsored
 

reports in a specialized collection dealing with applications
 
of research findingo. A microfiche set of these documents has
 
been provided. To support the training development of informa
tion specialists, a core collection of 30 basic reference works
 

selected
in the fields of information science and technology was 


and purchased for NIDOC.
 



a U.S. expertNS? recommendeSof ASRT and USAID,At the request 
for libraries and information 

consultant in building desig 

centers to consult with ASPRTon its 
building plan and program 

for a 

oarnew 1IDOC in City.
 

is planned to be hold in Cairo
 
A three week inteunnve workshop 

in 1980 to provide basic training 
in mastering the skills of
 

NIDOC has had discuSliona 
with the
 

abstracting and indexing. 

National Federation of Abstracting 

and Indexing Services (NFAID)
 

which has submitted a preliminary 
plan and deoagn for this
 

a component
 
Included in the workshop design 

will be 

workshop. 

dealing with abstracting and 

indexing matters relevant 
to
 

Ihe exact date of the workshop. 
a
 

Arabic speaking countries. 

final plan, and budget are 

yet to be finalized.
 

'lechnology
1. Instrumentation 


The National Science Foundation 
sub-contracted with the Vniver
 

sity of Wisconsin (UW), Instrumentation Systems 
Center (ISC) to
 

specifications for equipment 
procue

assist in development o c 
ment and training activities 

in instrumentiationl .inten 
ugyt.
141
 
and repair (M'1R). To initiate the Mining in 

ini, "cout, Tanta,

yptian univvr.atin
students from flv? E 

C and the Egyptian Instrumentation 
Alexandria, Cairo) plus the 

in basic electronics 
Center (SIC) have had short 

tern training studentsFour universityin Cairo.American University at theat the 
R&training in elactroni; 

aqyipment
i ent forhave bee- and six National Rearch Center of HealthNational nstitute the U1r8versity of have been trained at
SIC studento(NRC) and 

Wisconsin in same discipline. 
thua reaching the goal of 

10 
VI and
 

trained technicians specified 
in the project paper. 


Univereity of Wisconsin 
plan to train another 40.Egyptian
equipment.

and repair of scientific
in maintenancetechnicians 

scientific
 
Approximately half of the 

$2.1 million in core 

During the July-ugust period
 

equipment has arrived in Fgyp t. 


has arrived.two consultants from the 
University of Wisconsin 

spent
 
1979, 


month at the NRC inapecting 
the equipment which 

one 
The ISC advisors who assisted 

NRC encountered some problems 
in
 

the NRC, as alterations in 
the
 

equipment at 
storage of the yet completed and access 
basement of that facility 

are not as N.C minage
stored equipment required 

lengthy procedures. 

to 

ment has assured V'JAIP 

that this problen will be resolved
 . .
 
of C 19C0..
before the consultants' return 

inspection visit in the 
beginning
 

that
USAID and 11W 

also determined in August 

by the tURC, 
It was 

instrumentation specialist 
remident in Cairo
 

a senior U.S. 
transfer of on-the-ob 

trainine skille. 
reSt improvs e they arose.
would roblem as 


handle technical management
as well as position. 
The 1SF is now considerirtg 

approving such a 
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' BESTLAVAILABLE OCU
4i 

le _Purnocc 

":To improv4 the inotitutionnl cnpability c.f the Egyptian S/T
 
cu:n:,uriLty to d'volon and nma;'. rrveca-cn programs to solve

priority devilcpm.nic prollvns." 

This evalj,:tion reviews And .x.amiies 0,e first two years of 
two phase project termn effort whose objective
plije on. of n 

is to improve the effectiveness of Egy tian scientific anid
 

technological resources in applied research directed toward
 
national development goals. The first phase , under review, La
 

aimed at improving the management of applied research, and is
 
preparatory to a more comprehensive folow-on to be designed
 
during the implementaiton of this project." Because the current
 
phase involved new methods of R&D management planning,. coordn
tLon and execution for Egyptian institutions, only limited
 
developmental/economic impacts can be expected to apear as
 
quantifiable outputs during Phase I (ending October 30, 1960).
 

For this reason, Phase I IOPS focuses on design of Phase II
 
follow-on activity. (See #17 above for progress towards improved
 
management capabilities.) A special evaluation to determine
 
whether or not sufficient justification exists for a Phase I
 
follow-on is scheduled for April 1980.
 

As evidence of the projects'success in strengthening R&D man
at the ASRT, Qne may cite the overall mmna~ecnt plan
4;'st 

for the Applied Science and Technology Project vh ch was sub 
mitted to the JCC at its third meeting (Parch 1979). The non

ugent plan, prepared by the Academy with the advice of the U.S. 

advisor to MAC, formally outlines ways in which inputs Intu ttv 
overall program are to be coordinated, monitored and evaluatid. 

The R&D Division submitted thi.- plan to the Academy rou;1cl.
 

(The Council acts as senior advisory toard to the ASRT and
 
mcmbern all di'ectotg of in.stitutes,
includes among tr 

pr.i;identa of univ'er3iti,,, nn ministrr lrcI tfficia~ls). T1-
Council a p:cvcd the pl::n ind the I.S'hT :t.;ttc n Jn.ar, 1",n€ 
tit ti)ply thir nev: systcm of mrnnnercT.. 

eil Linrige 

There are sovet'al ln'ka ec with indUALry as a direct tesult 
Oneof particular uipnif[:,incc
of this project as noted above. 


involves NAS/Senio'.Advisor assistance to the NRC in necotitnlnt.
 :,t cr a Survey Agreement with an Arabian Company for solar hot 


plant technology developed by lRC. This will be the first
 
;RO has been Involved.
technology package sale in which the 


Reportsi'-onitorlnA
 

arc
Implementation reports on technical aspects of the project 

furnished by ASRT and NRC/Cairo for each of the semi-annual
 

In addition NAS furnishes AID/Cairo with a report o."
meetings. 

each panel or technicaf visit, a semi annual report, and
 

periodic fiscal reports (through the AID contract ,ann, cgrent
 

Those are on file in 11STD.
office in Washington). 




19. Coal/Subgoal
 

" To reorient the scientific and tachnical research community
 
of research which are of priority importance
towarde thom tpene 


and are applicAle to solving national development problems," 
This Phase I project constta of oix ooponentst 

Policy Plenning and Management
 
- Research Project Support 
- Demonstration Project Support 
- Provision of Scientific Equipmant 
- Science and Technical Informatiot 
- Planning for Phase II 

Rationale of the Pro ect
 

The Government of the Arab Republic of Egypt is fully aware
 
of the important role that science and technology can play in
 
the development of its economy, and in the solution of major
 
social, environmental, nn6 other problems. A number of
 
constraints limit the effective utilization of the ecientific
 
and technological conmusity'a considerable institutional and
 
personnel resources to solve auch )iroblemn. 'hese constraints
 
include:
 

(1) shortage cf execlutive skilla to formulate policy and to
 
plan, select, staff and monitor projocta;
 

(2) limited experience in the management of large scale
 
interdisciplinary research projects;
 

(3) a dearth of esaential equipment nooded for research;
 

(4) weak incentives for scientists and tachniciana to
 
concentrate on applied research; and
 

(5) a paucity of scientific and technological information. 

ReceptlvLtL!to Proiect Trnplementntion 

From the standpitt of the NAS, there has been excellent and 
the part of the groups involved, and
sustained interest on 


receptivity to U.S. inputv is high. Both in ASRT and in NP:C/
 
the project
Cairo the 1enderrshfp is Very competent, dedicated to 

goals, hlyhly inotivated, hard wor1ing, and open to suggestions 

coming fron U.S. paneliotn and/or N'A staff. Working relation

ships nre clone and the spirit of joint participation In projects 

is 1i'. in higlhlighted by the activity under theIbis further 
Dm.eortrntton Project Mot',. and Better Food . The dcrronrtration 

project wnn mpproved for implementation at the Ftrt JCC 

Mteting fr. ,ny 197P Two extenuive progreas reporto have been 

preqented (S-ccond JCC Heceting, rovember 1978 and Third JCC 
Meeting Harch 1979). 



revim by the U.S. PanelWa.shington..
At the most recent project 
November 1979) the Egyptian team for 

More and letter Food Wa&
 

commended for:
 

CMchedule progrous.1
(B. o1 

(2auccesofxil offorto to 1xncorporate 	

groups outelde FrRCI
 
village demonatratim and field testi
 

Cairo in the planning of O 

the excellence in technical roportingi 

and,

(3) 

(4) 	management pl,n..
 

of the 14oro and
 
The U.S. Panel felt that the mana 

ement 
type of result ich the
 

Better Food project illustrates 
tne 


overall Applied Science and Technology 
Project is striving
 

to achieve.
 

20. 	 Beneficiaries
 

are designed for applied
 
Research and demonstration projects 	 Various
 
use and to deal with problems of national 

interest. 


of Egyptian society will benefit 
directly from the
 

segments 
research and technology depending 

upon the specific area of the
 

Since there will be a wide range 
of sub 	project
 

sub project. 

aimed at industrial, agricultural 

and social improvements,
 

there will be a conces, aitent wide 
spectrum of 	the population
 

directly benefited.
 

21. Unplanned gffects
 

None
 

22. 	 Lessons Learned
 

an extremely

The Science and Technology Project 

representi 

elements- encompaiig broad
 

complex set of inter connectin 
discrete project management (e.g.
 
policy formulation as well as Among the original
 
the Demonstration and R&D Projects). 


assumptions eiher explicitly 
ctated or implied in the ?roject
 

paper and the Project Grant Agreement are:
 

of highly qualified technical and
 - 'Egypt has a reserVcir 

scientific manpower available for 

applied RI(D.
 
a var iety qf institutional arrangements 	that can
 - Egypt has 

do applied P&D.be mobilized to 
the ASRT and the IRC/Cairo, 

hen leaders vho 
Egypt, tV.rough
-

direct, monitor a.d.evaluate 
a new effort
 

can plan. nnnaige, 

in applied R&D.
 quic~ly and managed
be undertn'cn relntively 
. Projects cnn (3 yeors).
 

to give desirnhle results in 
the medium 	term 


be matcred to Fgyptian needs and mnad 
. gt.S. inputg can 

as the 1NAS/IlPC and 17SF
 
such organizntionsavailable throug 


in V'ashington. equipment. technical information
 
aso well as 


- Training inputs 
jointly managed by Egyptian
 

and techniz-al assistance can be 

16
 



and U.S. specialists to catalyze desirable results.
 
- Difference inmanagement techniques among Institutions in 
Egypt and the U.S. can be overcome, so that joint activitieo 
may proceed.
 
- Efforts by both the Egyptian and U.S. groups responsible 
for the Appled Science and Technology Project can be sustained, 
even in the faze of the large geograph ic distance between the
 
two countries and the lack of connisteat. reliable electronic
 
counication facilitieo.
 

All the above assumptiono have proed to be valid, although
 
slow in gearing up becaure of planning requirethe project 'wao 

ments, adminiutrative delays in the U.S. and in Egypt, and time 
required to mobilize manpower skilled in research and develop

ment management.
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Annex A-1
 

The United States JCC panelists are:
 

Dr. I. Cuyford Stever, curretutly an international consultant
 
to the Government oFSaudi Arabia (science and technology man
power, university training, R&D programs) and consultant to
 
several major U.S. gctence-orieitad corporationn much as TRW 
and Hewlett Packatd. 'D."Stever was science advisor to
 
President Ford, served five ynre an director of the National
 
Science Foundatio.., wma twelve years yresidqnt of Carnegie-

Mellon Univetfity (Pittsburgh) and a long term professor/
 
department chairman at M!T. He La a member of the Fational
 
Academies of Science and Engineering, servem on.the Governing
 
hoard of the National Research Council and Le chairman of the
 
Council's Aceembl, (equivalenc: to "Division") of Enginecring.
 

Dr. GeorgPjugliarello in President of the New York Polytechnic 
hnatItuta, in institution formed In 1979 by the merger of the 
Broo1lyn Polytechnic Institute and tho Collego of Engineerin|, 
New York UnIveraity. Hew York Polytechnic Inotitute Lo a 
major, private ociance and technology education and reecarch 
Instituto ranking in quality with ouch universitioo co HIT. 
Caltoch, Fichinnn and California/Borkeley (based upon the 
quantity of R&D contracts supported by NSF, Dofenso, V1IH and 
other U.S. Government funding inctitutions). Dr. Bugliarallo 
was Dean of Engineorinf at the Chicago/Circle COmpus, University 
of Illinois, and a Profesor of Biomedical Engineering prior ro 
becoming President of New York Polytechnic. He hna served 
the NAS/NRC an Chairman of the Committee on the Innovative 
Uses of Technologyta member of the Bosrd on Science and 
Technology for International Development and many workshop/ 
seminar activities in Venezuela,the Philippines and the U.S. 

Dr. lnry Carter, is a biochemist and currently the Director,
 
o-iT-rn I<cgional Laboratory, U.S. Department of Agriculture. 

The Southern Regional Laboratory in responsible for R&,D work 
in cotton, cottonseed oil, textilen, peanuts, adaptition of 
soy bebns to semi tropical eivironmcnts and other projects
 
related to conditions that exist in Egypt. She has served
 
NAS/P.NC on other panels and committees and was a participant
 
in a workshop on R&D management planning and evaluation in Peru.
 

Dr. Jnmen P!illier is aphyViciat who spent his entire profe
-- career at the ICA aboratorie in Princeton, New Jersey. 
Prior to hin retirement in January 1978 he wan director of the 
laboratory. He bringe to the U.S. JCC panel tha kind of 
critical KiD management oxprience which comea from the necessity 
to re iew constantly cost- benefit analyses of R&D. Dr. Hillier 
in a member of the hational Academy of Ongineering as well as 
the Board of Ovareaero for the College 6f Engineering, Cornell 
Universicy. 

Dr. Gilbert White was formnly irector and now & senior pro 
fesaor it t'i nitute for Behavioral Science, University' of 
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a geographer by profession with long 
experience


He i
Colorado. 

in water use planning, river basin 

development, and environmeW
 
For oeveral'years


tal effects of large irrigation projects. 
a consultant on water
 
he has served the Ford Foundation 

as 

He travels to Egypt
 

management and international development. 
 He
 
an average of twice yearly on Ford 

Foundation activities. 


is & mem er of the HAS and chairman 
of its EnvironML..Udl Scudies
 

Board.
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U.S. Cooperation with Egypt 
in Science and Technology 

PART I: _Background and Summary of Findings 

Background 

In January 1980, USAID/Cairo requested a broad assessment of 
the present role of science and technology in Egypt and the degree to 
which the Government of Egypt's science policy strengthens that role. 
USAID noted that AID's S & T activities in Egypt were one of the few 
relatively large such activities in AID. It recommended a broad assess
ment of such activities, which went beyond project operations to issues 
of broad science policy and the linkages of S & T to economic and social 
development Such assessment was believed to bi important not only for 
USAID/Cairo but of programmatic benefit to AID and sister agencies 
worldwide in examining issues of S & T in developing countries. 
(Cairo 01765, January 24, 1980) 

In February, the proposed assessment was discussed with the 
Joint Consultative Committee, a body of Egyptian and American scientists 
formed to guide activities under AID's Project No. 263-0016, "Applied 
Science and Technology Research". The JCC includes the President of 
the Egyptian Academy of Scientific Research and Technology and a number 
of other leading figures in science in Egypt from the university and 
other research communities. The JCC recommended that such an assessment 
be carefully planned in order to avoid simply repeat.ing the efforts of 

)previous assessment. A preliminary visit to Egypt was proposed during
 
which the key issues would be delineated, and the te:ms of reference for
 
such an assessment -- along with a work plan -- would be developed. The
 
assessment itself was expected to take place in June. (State 059163,
 
March 5, 1980)
 

A team was assembled for this preliminary visit, consisting of
 
the following:
 

Princeton Lyman, Special Assistant to the Director of the 
International Development Cooperation Agency. Team Leader. Dr. Lyman's 
experience included background in AID program planning and direction, and 
the role of Deputy Director, later Director, of the Planning Office for 
the Institute for Scientific and Technological Cooperation. 

Herman Pollack, Professor of International Affairs at George 
Washington University. Professor Pollack's experience included ten 
years as Director of the Bureau for Scientific Affairs in the Department 
of State, and previous analyses for AID of science and technology issues 
in the Middle East. 

Courtney Nelson, Consultant to the Office of Science and 
Technology Policy, Executive Office of the President. Mr. Nelson had 
been for several years Director of the Ford Foundation's regional office 
for the Middle East, and the author of several studies on the role of 

'science and technology in foreign assistance programs.
 



Carl Gotsch, Food Research Institute of Stanford University.
 
Dr. Gotsch's experience included several years work of agricultural
 
economics analyses in the Middle East, and most recently analysis for
 
USAID/Cairo of the potential for new lands development in Egypt.
 

The team assembled in Washington on March 25 and over the next 
two weeks held meetings with: AID; other U.S. Departments such as 
Agriculture, Health and Welfare, State, the Office of Science and 
Technology Policy, and NSF. members of the National Academy of Sciences; 
specialists on Egyptian culture and economics; experts on science and
 
technology policy; and members of the MIT faculty working with the 
University of Cairo. 

The following is the report of the team which visited Egypt 

from April 12 - 29. 

Objectives 

The team intended, as noted above, to delineate the key issues 
for a broad S & T assessment and to develop 
terms of reference for such an assessment. 

a specific work plan and 
More specifically, the 

team examined:
 

- The process by which S & T policies are formulated and 
implemented in Egypt. 

-- Priority problems in S & T and opportunities for remedial
 
action through U.S.-Egyptian cooperation. 

- Specific program implications for AID. 

-- Alteritives for financing and managing U.S.-Egyptian 
collaboration in science and technology which has heretofore been 
supported from non-AID resources. 

Findings
 

- The Government of Egypt has undertaken several important 
assessments of the role and the problems of science and technology.
 
These assessment, taken together, provide a perceptive and candid
 
analysis of the major overall issues relevant to future U.S.-Egyptian
 
cooperation in science and technology.
 

- Egypt has a very high regard for science, and a very sizeable
 
and well-trained science community. Two-thirds of all graduate degrees
 
are in the pure and applied sciences. There are over 22,500 holders
 
of M.Sc. and Ph.D degrees and more than 260 research institutes. There
 
are gaps in expertise, and problems in institutional orientation which
 
inhibit the organized and systematic application of knowledge to
 
development problems. There are, however, examples of institutional
 
as well as individual research excellence.
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-- There is a strong desire and perceptible.movement on the
 
par of Egyptian scientific leadership to enhance the contribution of
 

IEgyptian scientific capacities to development, specifically to bridge
 
the gap that exists between academic research, on the one her-d, and
 
the needs of industry, agriculture, health and other sectors of the
 
economy on the other. Projects and innovative management styles to
 
this effect can be found in the ASRT, the National Research Center,
 
several univarsities, and in a few industries. Private consulting
 
firms are also starting to play thi.-role.
 

-- Serious constraints exist to the achievement of this goal,
 
some of which go well beyond the S & T community, per se. These
 
"external" constraints include economic policies which fail to offer 
incentives for R & D dnd more cost-effective operations in both the 
agricultural and industrial sectors; social policies on education and 
employment which swell the roles of productive enterprises and research 
estiblishments and limit the introduction of managerial practices that 
could help improve effectiveness; low salaries in the public sector which 
proriDte the need for second (and third) jobs, individual consultancies
 
rather than institutional S & T support to the productive sectors, and
 
a coistant flow of trained persons to wealthier Arab countries; and
 
attiiudinal problems which lead to creator reliance on foreign tech
nolo~y and R & D expertise than necessary or appropriate.
 

-- Other constraintu exist uithin the S & T community itself. 
These include high concentration on academic values and rewards; lack 
of orjanized focus of S & T capacity on tconomic service; low motivation 
2and iicentives, particularly for high quality applied research and 
probl m-solving; weak linkages with the potential users of S & T; skill 
limitktions for some types of problem-solving; quite limited cooper'-tion 
in exchange of data, joint or ulti-disciplinary research efforts, or 
inter- institutional collaboration. 

-- These constraints are all thL more serious because the effec
tive ise of science and technology is of alsolutely critical importance 
to Egypt at this point in its history. Grc4.ng population and the 
limited prospects for further major gains from the traditional sources 
of prciduction -- i.e., agriculture along the 14.le -- mean that Egypt 
must develop specific now directions for its e-conomic growth, s,,ome of 
which will demand intensive it & D work befor: their potential is
 
realized. These new directions include new sectors of indu strial
 
production, more and different use of arid and semi-arid lands, and
 
changes in cropping patterns in favor of higher value crop:;. Adequate
 
knowledge on which to base policies promoting these changes is often 
lacking. The seriousness of this need is not widely recognized. There
 
is still a belief that the demonstration or application of known
 
science in established areas of production is the principal task. This
 
is only partly true. The finding of new sources of growth is an equally
 
if not more important task for the S & T community.
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- Science and technology are also critically important in 
Egypt because of the very great current expectations being placed by
 
Egyptian political leadership on the role of imported technology. 
Many of Egypt's current political and economic policies are predicated 
on the belief that a major infusion of Western technology and know-how 
will produce rapid growth, modernization, and widespread benefits to the 
population. Unquestionably, the opening of Egypt to foreign experience, 
technology, and management expertise can have a revitalizing effect on 
what had become a sluggish Egyptian economy -- there is already 
evidence of this. However, without a strong internal scientific and 
technological capability, applied to critical policy and technical
 
problems, and able to adapt imported technology to Egyptian needs, the 
results of these open-door policies could be much less than hoped for.
 
Investments based heavily on imported technology, and absent clear 
policy direction, could skew income sharply and visibly; favor capital
intensive modes of manufacturing to the detriment of employment; 
increase the services sector (banking, tovurism, etc.) more rapidly 
than the productive sectors; and increase the sense (and reality) of 
dependence on external technological exper-tise. If these trends develop
 
and thus belie the present high hopes of Egyptian leaders, they could 
have very serious political consequences.
 

-- The scientific and techlnological community is import&nt 
from another perspective. Science is very prestigious in Egypt, and
 
the scientific community has great social ana political influence. 
Failure of this community to participate more fully in the moderniza
tion process, as active and effective contributors to policy analyses 
and as levelopers of technological adaptations and innovations, would
 
create a source of alienation and social discontent among an important 
and articulate group in F gyptian society. It is a waste of a great 
resource. This group of people also is responsible for the education
 
of the restless youth crowding Egyptian universities.
 

-- The next steps in this S & T assessment need not be a 
broad assessment of policies, institutions and cultural factors in 
S & T, as originally planned, because the Government of Egypt has 
largely done this. Rather, there should now be a selective exploration 
of specific ways in which the U.S. can cooperate with Egypt to help 
address the above problems, and support Egyptian movement in the direction 
of more effective use of its S & T capabilities. These steps should take 
place within a strategy of S & T cooperation which focuses ,n key 
objectives and addresses certain of the major constraints. 

-- A strategy for S & T cooperation has been developed in this 
report which emphasizes the following: 

1. Improve Egyptian policy-making processes related to
 
science and technology, particularly those concerned with significant
 
investment decisions. While there have been good overall assessments
 
to date, there has been little systematic data collection and analyses
 
to refine the conclusions and support specific recommendations. Staff 
support for such work has been extremely limited.
 



2. Strengthen demand from productive sectors for R a D 
through: analyzing and encouraging replication of the management 
successes achieved in a few Egyptian industries such as ZGPC1 in
creasing funds in the hands of the 'usersw to be used for R & D 
comissioned from outside their own ministries or industries 
assistance to "users* in appreciating, planning and progrmnming R a D 
on new economic and productive alternatives so that R G D work on 
these can be organized, carefully coordinated and focused on problem
solving, and sustained financially for a sufficient length of time. 

3. Improve the problem-solving capability of the Egyptian
S G T community. Better linkages between the users and the8 £ T 
community are critical to this objectii for they sharpen the focus 
of S & T work on problems, improve the .:!ormulation of tasks bil both 
users and researchers, and identify more clearly the technici gaps 
in the Egyptian S & T comumunity which can be assisted in part through 
the selective use of foreign experts. Improved research planning and 
management should also be emphasized. 

4. Increase attention to the role of science in society.
This includes the popularization of science, and more inter
disciplinary work to help define the social effects of modernization 
and the socio-econoLtic implications of various technological alternatives. 

5. Provide recognition of and support for the positive and 
influential role of the Academy of Scientific Research and Technology

O in promoting the application of 8 G T to development objectives. This 
role includes addressing policy issues seeking to bring together the 
several relevant coman -7ties that produce and employ science and 
technology: and facilitating linkages between the consumer and supplier 
of S & T. 

6. Increase the role of the university community in applying
S & T to development. This could include selectivie institutional 
arrangements which allow faculty to participate in problem-solving
activities and to involve their students in practical "hands-on" 
learning environments. 

- here are a number of steps USAZD can take, within its 
present program and beyond its "science and technology" projects per se, 
to support the above strategy. Individual projects in agriculture, 
industry and other sectors can include provision of funds specifically 
for use of Egyptian R & D capacity. These projects can also be used 
to support linkages being promoted between users and the S & T comunity, 
e.g., in specific problem-solving activities or through support for 
innovative institutional arrangements which link the consumer and 
producer of S A T more effectively. 

-- USAID should consider additional programs to link Egyptian

S & T institutions with American ones that can help in developing
 
problem-solving capacities. Such linkages may involve universities,
 
but could also involve industrial R A D institutions in both Egypt
 
and the U.S.
 



--USAID should plan to develop additional support for ASRT,
 
under Phase IL of the "Applied Science and Technology Research"
 
project, fcoz ASRT's role in policy and sectoral analysis related 
to S&T, and its role as an umbrella for establishing linkages 
between the S&T community and the potential users of their ser
vices. These activities could be planned in more detail during 
the writing of the Project Paper in May - June. 

-USAID should have regular access to policy-oriented S&T
 
expertise for assistance in internal program analysis and inter
action with the Egyptian science community on major policy and 
institutional questions. The skill needed is unlikely to be
 
available, nor perhaps needed, on a full-time basis. The most
 
effective means for this may be to arrange for a consultancy
 
of a senior S&T analyst, who would visit Egypt regularly and 
would become a knowledgeable and valued advisor to both he USAID 
and the Egyptian S&T community. 

--U.S. interests in S&T cooperation with Egypt extend beyond 
the AID program. These interests, and a strategy for achieving
 
them, have so far been poorly articulated in Washington. Egyptian
 
priorities have also not been clearly established. In the past;
 
the availability of P.L. 480 funds made possible the establish
ment of many linkages and the development of many strong research
 
programs, involving on the U.S. side several departments and
 
agencies and many individual scholars. Much experience has been
 
gained. The end of the P.L. 480 resource creates an urgent need
 
for articulating the purposes, priorities and possible mechanisms
 
for continuing such cooperation. These forms of cooperation should 
be structured to support the Egyptian emphasis on more effective 
use of its S&T capability for internal development, as well as
 
U.S. scientific interests. They should complement the strategy
 
for S&T cooperation outlined above. AID can play a very useful
 
role in linking these forms of U.S. cooperation to this strategy.
 

Conclusion
 

In the FY 82 AID Country Development Strategy Statement for
 
Egypt, science 'and technology activities are described as not
 
central to the strategy of the AID program; they are supported
 
as useful but peripheral contributions to productivity, etc.
 
If the recommendations of this report are accepted, that would 
change. Science and technology policies and programs would be
come an integral part of AID's program strategy.
 

The reasons for moving it to this position of importance go 
to the heart of what is hoped for in Egyptian development. Unless 
Egypt, through its own people and institutions, can absorb and 
adapt the technological innovations being rushed into Eglypt, 
there i- serious concern for the prospects of either stibility or 
growth. If Egypt stagnates after several years of intensive U.S. 
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aid because it lacks internal dynamism in the management of tech
nology, if Egyptians begin to feel less rathar than more control 
over the uses and societal benefits of technological change, if 
the newly educated generation of scientists and engineers feel
 
alienated from participation in their own economy, then our en
deavors in Egypt could lead to frustration and to reversals in the 
present character of U.S.-Egyptian cooperation. 

AID strategy is understandably built on the needs of the 
next few years, but the conditions and character of growth in 
these years could have an effect on U.S. policy in the blidle 
East for years afterward. Without changing the present AID 
focus, but by sharpening its attention to the role of the Egyptian 
S&T community in economic development, a much firmer base for 
growth and stability can be built. 

sio'
 



PART II: Discussion
 

The Science and Technology Scene
 

Egypt's science and technology policy, and institutional
 
arrangements for policy implementation, have been examined several
 
tites in recent years. This activity in itself is a reflection of
 
the concern in Egypt about the role of science and technology in
 
development and the desire to utilize indigenous scientific capacity
 
more effectively for development purposes.
 

Two of the most recent analyses are:
 
Science and Technol'y Policy Instruments, General Report.
 

Academy of S-c7entflh --- 7h , TToh; anedand 

The National Pa r of the ArabReublic of Eq-t, submitted 
to the Uni-ted Nations Cor ferenceon-Science, o-v Dechnoand evelopment. 

.
Goverrainent of t A Rep c-- pt,-:731. 

Earlier reports, specifically with American involvement,
 
include:
 

Science and Technology Policy, Research Management and
 
Planning in-th Z Arab Republic of Egypt. Report of a ymposium sponsored
 
by the Academy of--Scientific Research and Technology, A.R.E.; The
 
National Science Foundation, USA; and the National Acadenry of Sciences,
 
USA, 1975, and
 

EuMtDveilonment and the Role of Science and Tech no 
Report by Research )ein tute, USAY----. 

A number of papers have been written by Egyptian scholars on
 
science, technology and development in Egypt which add historical
 
insight, cultural perspective and added information on institutional
 
development. For cxample, Osman El-Kholy's paper, "Some Retlections
 
on Egyptian Experiences in Technological L'velopment", reminds us
 
that Mohammed Aly, in the 19th century, sought to modernize Egypt's 
!icientific and technological capacity through the bringing in of
 
foreign experts, the sending of persons for training abroad, and the
 
importation of technology -- and failed in all but a few cases.
 

In all these studies, there are some themes in common. But 
beyond these are the impressions we also gained from our conversations 
withi scientists, officials, research administrators, and -- albeit 
fewer -- busine'ri,.en and industrialists. These add dimension to the 
formal studies, and give us impressionistically a sense of trends and 
of the seriousness of some problems over others. 

http:busine'ri,.en
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The formal papers agree on several matters. Egypt has a 
rather formidable S & T infrastructure. There are more than 22,500 
holders of M.Sc. or Ph.D. degrees covering practically all fields
 
of science and technology. The majority of these work in more than 
260 research institutions, many of whLch are attached to Ministries 
and are organized, ostensibly, around specific major problem areas, 
e.g., the Corn institute, the Soil and Water Research Institute,
 
the Watur Distribution did ixrriydtion Nabods Research institute. 
Universities are less significant a source of research for development, 
partly because of heavy teaching responsibilities, partly due to low 
research budgets, and partly because of the role accorded to the full
time research institutes elsewhere in the government. Approximately 
70 percent of the government's research expend. tures go to the full
time institutes. 

This infrastructure does not produce the degree of technolo
gical support for development that either Egypt desires or that its
 
size suggests. The reasons usually, and nearly unanimously, cited 
are these. 

The structure of employment, promotion and earnings is of 
considerable influence. Since the late 1960's, the Egyptian Govern
ment has guaranteed a job to every college graduate. Coming at a 
time of increased nationalizations and the growth of socialism, this 
has led to the Government being a primary source of employment, 
filling government agencies, institutes, and industries beyond their 
needs. Pay is low, work is limited, and promotional opportunity 
often geared to measures of individual rather than institutional 
achievement. Within the research community, a premium has been placed 
on promotion through the earning of higher degrees. Research insti
tutes, whether in the Ministries or elsewhere, thus operate very much 
like graduate schools where employees earn M.Sc. and Ph.D. degrees 
through individual research projects and publication in scientific 
(often foreign) journals. This atmosphere discourages interdisciplinary 
group work, applied research of only limited academic recognition, or 
attention to problems defined outside the research community itself.
 

A second problem rooted in government employment practices 
is the low salary paid to government workers. Second jobs become a 
necessity, and - because the government job is a secure base -- often 
more important in terms of commitment of time and energy. In practice, 
this has come to mean that any concentrated research effort requires 
additional "incentiveu", i.e., additional salary or bonuses in order 
to engage the researcher's full or even primary attention. Donors, 
and indeed the GOE, have engaqed in this practice as a means of 
establishing priorities and achieving specific program results. How
ever, the paying of incentives to some workers and not others sometimes 
creates problems within organizations. The USAID, moreover, feels that 
the paying of incentives in each and every development effort places an 
undue burden on donors to re-orient priorities within government. There 
is no easy answer to this dilemma for it goes beyond research to the 
whole gove-nnment establishment. 
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Finally, in terms of employment, there is the attraction of 
the wealthier Arab states. Scientists, technicians, and skilled 
administrators are actively recruited in Egypt for work in these 
countries, where they reportedly can earn 8 - 10 times their salaries 
in Egypt. The Egyptian Government, in fact, encourages such migration, 
for it is a source of considerable FX earnings (nearly as much as oil) 
and probably a safe outlet for the frustrations that may build up 
over low salaries and slow unward mobility within Egypt. Since most 
Egyptians return, or plan to, the loss would not seem so great. But 
scientific administrators in Egypt claim that there is a loss of more 
than years and continuity. Persons going abroad in this way, it is
 
claimed, do not maintain the same scientific discipline and return
 
less able to devote themselves to quality work in Egypt.
 

A broader set of problems involves the attitudes toward 
science itself. Science is prestigious, but valued for its academic 
excellence and international recognition rather than its place 1a 
technological innovation and adaptation. Science in both the univer
sities and the research institutes is thus "academic". In the National 
Research Institute, and other institutes formed precisely to sarve 
the country's development needs, senior scientists are entitled
"professor" and the staff works for professors very much like graduate 
students in a university: participating with their professor in a 
project of academic significance, with an eye on their own disserta
tions and publications; and giving loyalty to a senior professor who 
looks out for them in this regard. -

The Academy of Scientific Research and Technology, formed in 
1971, appeared to have originally this same emphasis rather than a 
developmental one. Its original organization and functioning remind 
one of the French Academy: its mission apparently to put Egyptian 
science on a par with that of the most advanced countries of the world. 

The universities have a special institutional problem. Under 
President Nasser, higher education was made free and greatly expanded. 
Uniiversity enrollments have expanded rapidly, and new universities 
have come into being in just the last few years. Today, the University 
of Cairo has 130,000 students crammed into auditoriums built for a 
fraction that many. In this milieu, professors tend toward three types
of actvity for supplementing their basic teaching salary: (a) teaching 
at two or three universities -- the so-called "taxi professors"; 
(b) tutoring students far into the night; and/or (c) undertaking 
consultancies either directly or through firms. Research activities 
have a hard time competing. Moreover, research or consultancy support 
rarely involves funds for graduate students so that the link between 
even these research-oriented activities and the training of young
scientists for research is not strong. 

Side by side with this picture of the science community is
 
that of the productive sectors. In industry, much of the manufacturing 
sector is under public control. Social and economic policies, initiate 
under President Nasser, have led to emphasis on production targets in 

" 
1(f 
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these industries over cost efficiency, and have placed large 
lbureaucracies both over and within these enterprises with a stake in 
the present public-ownership system. Industries have also come to 
depend heavily on imported technology, and the access to technological 
expertise that comes with a foreign license (or donor). There 
appears to be little incentive for instituting a strong, internal 
R & D capacityk, for enlisting the help (and even less for budgeting 
for the use) of Egyptian researcl, institutes, or for making a special 
effort to develop or adapt Egyptian technology in place of imported. 

In agriculture, there are also economic distortions in the 
system that discourage development and application of innovation. 
Several major crops are price-controlled, and the prices are too low 
to induce farmers to draw very heavily on research results that may 
come out of the several institutes created for this purpose. In other 
cases, where prices are attractive, farmers have been quite innovative. 
But, in one of the most celebrated cases, farmers responded to an 
imported corn seed -- actively promoted by the foreign company -- not 
to innovations coming out of Egypt's Corn Institute or other research 
institution. In other words, the indigenous research system and the 
farmer do not appear to be linked dynamically in a system of research, 
adaptation, marketing, usage and feed-back. 

The overall picture one has, therefore, is of the science
 
community and the productive sectors rising side by side in fairly
 
splendid isolation of each other. Neither is greatly dependent upon
 
the other for its support. Even within operating Ministries, research
 
institutes become insilar. Good examples of -esearch management, such
 
as in the Quaylub Center for Field and Applied Research or the 
Binlogical Serum and Vaccine Laboratory, stand as isolated examples of 
good organization -- but as dependent and determined upon their isola
tion as any o,.her institution less well managed. 

This leads to the larger, and trickier, matter of cultural 
constraints. Some would argue that the pattern of S & T usage, even
 
where well-managed, reflects the traditional and heirarchial character 
of Egyptian society generally. Exclveiveness in pursuing one's own
 
career or activity, limited cooperation across "boundaries" (of
 
discipline, class, institution), emphasis on status, dependence on
 
outsiders for problem-solving -- these are characteristics that one 
can find in history and in many facets of Egypt's social life. Trans
ferred to S & T, they find their expression in the academic, degree
oriented character of scientific research; the weakness of linkages
 
either among research institutions or between producers and consumers
 
of scientific knowledge; the attention to status in both science 
(advanced diagnostic equipment) and industry (iron and steel); pride 
in scientific achievement (leading supplier of skilled persons to other
 
Arab countries); and equal willingness to be heavily reliant on outside 
technology (Soviet or U.S.) for economic development, i.e., for outside
 
"solutions" to current blockages in economic progress. 
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At a minimum, one can see the results oZ recent history. 
Building on, or exacerbating, these traits, Nasser'.; Egypt made 
information-seeking a suspect activity while raising science to a 
place of national pride. In a situation where, in one celebrated 
case, a man was arrested for seeking information on the manufacturing 
process for tom.ua paste, researchers did not rush to collaborate in
 
the exchange of data or on research plans and progress. People did
 
not work together. Scientists were prized for individual, and by 
reflection national, achievement in international fcra, not fot
 
organizing systematic investigat.ions into complex issues of policy,
 
technology, or production. Policy and science, just as producers
 
and science, were kept at a distance from each other.
 

Tn the worldwide IDRC-sponsored study of Science and Tech
nology Policy Instruments, the conclusion reached was that ecunomic 
policy and economic policy institutions had more influence on tech
nological choices in the Third World than science policy or scientific 
institutions. In Egypt (one of the countries included in the study), 
this has certainly been true and, at least until recently, inten
tionallv so. 

But how far does one go with such analysis? Clearly, 
cultural generalizations -- especially when applied to factors as 
distinctively "iodern" and change-oriented as science and technology -
can be as dangerous as they are relevant. Mreover, how does one 
identify and measure change? For every generalizaticn cited above 
about the Egyptian S & T scene, there are exceptions: industrial 
ccmplexes with the autonomy, management savvy, ;nd enthusiasm both 
to support indigenous R & D and make sound use of imported technology 
and know-how, e.g., the petroleum group; dynamic industrial managers 
in less.-woll celebrated parts of the public sector who have simply 
refused -o accept over-employment and economic inef.ciency and have 
made t-heir views stick; research consortia forged across departmental 
and even urniversity lines to address specific problems; s( ,ntist7 
eager to get involved with farmers, into clinics, near the blast 
furnace, etc., in order to get the feel of a problem; research man. %ers 
and scientific leaders cajoling, wheedling, urging, seducing institu
tions and individuals into cooperative arrangements that will address 
concrete developiwrnt problems. Are these signs of pt-rceptiblO move-
ment, or are these the exceptions one finds in any situation where 
special circumstances or special individuals are involved? We heard 
both explanations. There is no hard data. 

In the end, the outside agent -- the U.S. in this case -- ia
 
best advised to heed the warning o' one Egyptian professor, a veteran
 
of one of the best research efforts to have received U.S. help: "Don't
 
try to reform all of Egyptian science". 'For the U.S., it is best to
 
focus on the policies desired by the Egyptians, supported by a signi
ficant part of the leadership, and relevant to critical issues of
 
development. In that alone, there is much for the U.S. to do and
 
grounds for optimism about having an effect.
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Policy Directions
 

The Egyptian Govaznment, under President Sadat, has made
 

several specific pronouncements since 1974 on the use of science
 
and techology for development. Equally important, the Govern
ment has adopted measures designed to open up Egypt to foreign
 
private investment with the specific aim of introducing new
 
technology and more efficient management in the productive sec
tors. This opening, primarily to the West, goes beyond invest
ment and has made possible a reopening of the lines of communi
cation between the ..yptian and West 'n science communities 
largely clo'ied off during the Nasser regime, especially after 
the 1967 \ar. 

The combination of policy statements and actions have not
 
been entirely consistent. But they do clearly present the
 
Egyptian S&T community with a major challenge and a major
 
opportunity-


As part of these new policies, there has been specific call
 
for closer links between the Egyptian universities and scientific 
institutions, oil the one hand, and the production sectors, on 
the other. Included in these pronouncements have been emphasis 
on research, avoidance of over-dependence on imported S&T, and 
the adaptation of imported technologies to suit the Egyptian en
vironment (STPI, pp. 10-12). 

saw-These pronouncements have come at the time that the 
opening to imported technology -- the "Open Door" policy -

has also been elaborated. Several inducements to foreign in
vestment have been offered, and public companies in Egypt have
 

been given encouragement 	to pirticipate in joint ventures, in
 
which case they become largely private enterprises, free from 
the employment requirements and other practices that surround 

The "Cpen Door" policy I . great advantages
the public sector. 

for Egypt after a period 	ir the late 1960's .d early 1970's
 
of sluggish growth and limited innovation. i.ie private sector,
 

with foreign participation, has surged forward1 particularly in
 

banking, tourism and construction. The compitition from private
 

business has whetted the 	 appetite of public nvinagers anxious 
inhibiting restrictions on cost-effectiveto shake off some of the 

in Lhc public sector. Opportunities for entrepremanagement 
neurship in consulting, engineering, construction and other ac

tivities have attracted talented Egyptians frcm out of the pub

lic sector and the universities.
 

But the "Open Door" policy poses a challenge to Egypt's S&T
 

community. Imported technology, backed by investment, licenres,
 

and R&D establishments in the "home" company, can overwhelm the
 

role and significance of the Egyptian R&D community unless there
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are clear steps taken to avoid that happening. There is, however,
 
little clear direction on this point from the Government.
 

The "Open Door" policy, moreover, has only so far touched a 
few sectors. Despite favorable official policy at the top, and 
some attractive inducements in new legislation, the obstacles to 
negotiatIng new joint ventures remain considerable, sometimes 
aggravated by a bureaucracy not wholly sympathetic to the new 
policy. Even discounting that influence, the rules on employment 
and the various economic distortions in the econcmy such as price 
controls on consumption items, have not been altered, making it
 
still difficult for better management practices to take hold and 
efficient industry to blossom. There is also concern among 
foreign investors about the potential for export from Egypt, 
particularly to other Arab .ountries, while Egypt remains po
litically isolated in the Arab world. All these influences have 
contributed to the fact that, so far, there have been few joint 
ventures in the manufacturing sector where much of Egypt's eco
nomic future must lie. 

If this is the case for the near future, then the policy 
emphasis on greater research activity and relevance to the produc
tive sectors on the part of the Egyptian S&T community becomes 
eve:. more important. Foreign investment and technology can add 
modernization, new management techniques, and capital, but it 
is selective and cannot substitute for an internal Egyptian R&D 
capacity. That capacity can improve Egypt's selection, adap
tation and use of imported technology and provide innovation in 
areas where foreign investors are reluctant to commit themselves. 

The priorities to be followed by the Egyptian S&T community, 
however, have not been clearly established. In some Government
 

are stated as food security,
declarations, the priority sectors 

housing and "going to the desert." Relevant statements on 
S&T priorities have also been issued by two of the several Na
tional Specialized Councils, formed since 1974, to advise the
 

We were not able in the time avail-
President on various issues. 

able to us to determine the full role or impact of these Councils.
 
The National Council for Production and Economic Affairs has
 
called explicitly for more emphasis on agriculture rather than
 
industry, with only selective emphasis on new technologies for
 
industry. The National Council on Education, Scientific Re
search and Technology has adopted a somewhat different, apparent

ly broader, agenda. nspite the emphasis elsewhere on agricul
ture, the STPL document itates: 

The present broad industrial policy is based 
on the belief that, without forgetting the role of 
agriculture, the future of Egypt is in the continued
 
concentrated efforts to change our national economy
 
into an industrial one, capable of creating more
 
jobs, meeting the needs of the people, and with a
 

surplus for exportation. 



With these somewhat conflicting views at the top, real 
policy is often made at the sector level. Here, the Ministries 
are most influential, having the budget resources, often their 
own productive enterprises, and in most cases their own research 
institutes. Across-the.-board science institntions, like the 
ASRT and perhaps even the National Councils, kdnnot compete very 
well in terms of setting priorities that would significantly al
ter the allocation of resources that Ministries now control. At 
best, one finds ASRT trying to influence Ministries by supple
menting their research resources rather than influencing Ministry 
resources directly, and by trying to link scientific resources 
outside the Ministries to those within. 

An illustration of the problems created by this rather n
clear overall prioritization for the S&T community's activities 
can be seen in the recent proposals of the ASRT's Agriculture 
Council. ASRT councils are designed to provide a source of sec
toral policy guidance and to give direct promotional support to 
S&T activities needed for developmnt (See STP71 p. 21-22). In 
the case of agriculture, the Council followed the national prior
ities of food security, and called for additional involvement of 
the science community in programs of intensified pro'duction of 
major crops such as corn, rice and cotton. This, however, put 
ASRT's proposed activities -- planned largely for the non-Minis
terial research community -- directly in competition with those 
of the Ministry, and created a political as well aL buareaucratic 
problem. In the end, th_ Minister or Agriculture informed the 
ASRT that he accepted the latter's research and demonstration 
proposals -- but would welcome ASRT giving the Ministry any funds 
it had for the Ministry to carry them out. 

The answer to these problems, however, is probably not an 
overall science and technology policy. We heard much about the 
need for such a policy, but it is doubtful that a pronouncement
 
at the national level can go far beyond generalization. Few
 
countzies, if any, have a science policy which establishes clear 
and enforceable priorities for the entire science community. 
Moreover, the relationship between science and technology policy 
is a rather complex one. Egypt, like most Third World countries, 
needs to focus very carefully on the criteria to be used in 
tec i ological choice, particularly in relying heavily on im
ported technology. Technological choice is not, however, al
together, perhaps not even primarily, a scientific problem, but 
one involving economic, financial, social and political con
siderations. 

Like science policy, moreover, technology policy is not 
easy to articulate in the aggregate. While overall guidelines may 

be helpful, technological choices must come down to sectoral and 

sub-sectoral goals and in the end to individual firm or farm de

cisions where national and particularistic objectives 
have to be
 

mielded.
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Beyond the establishment of general national guidelines,
 
therefore, the most important policy requirements may lie in dis
aggregating the task and addressing critical questions at a sec
tor or sub-sector level, or in terms of specific problems such
 
as pricing, salaries or market incentives. Changing policies 
and practices at this level will nevertheless be the most diffi
cult and time-con imwning effort. It is a massive task and can 
only proceed gradua'A.y. To aucceed, euch changes must be pre
ceded by the systematic analysis of policy options and their 
direct and indirect consequences, a process too frequently
 
glossed over in Egypt. The creation of the requisite analytical 
capacity in the institutions involved will itself be time-con
suming, and support will have to be found for the hard, long, 
sometimes painstaking work involved.
 

The reorientation of the S&T professions toward greater in
volvement in applied research and more direct collaboration wit% 
the production sectors is itself a complex process, involving 
social change, economic issues, and institutional structure. 
These matters need greater study in detail. There are distinc
tions between the Ministerial and non-Ministerial S&T communities,
 
moreover, and more attention needs to be given to their respec
tive roles.
 

There are clear advantages to addressing these issues at the
 
5e-tor or sub-sector level. For one thing, the problems, choices 
and skills needed can all be more clearly identified at this 
level and the benefits more easily recognized. Here, too, the 
S&T community can acquire- the experience it needs to make a 
greater contribution to national policy decisions; at present, 
its contributions are in danger of being "academic" and even 
ill-advised. 

The Chairman of ASRT's policy committee has suggested, for
 
example, that along these lines a next step could be to examine 
the technological factors and trends within key sectors, and 
branches of sectors, e.g., construction, to determine how choices 
are being made, the alternatives being considered, and the ade
quacy of Egyptian S&T input into these choices. This would help 
determine just how serious are the problems of dependencey, appro
priateness, and efficiency in the present situation.
 

Two other lines of activity seem valuable. It would seem 
useful if analyses were done of those economic and production needs
 
of significan" fitue importance -- but for which adequate know
ledge and techiological skills are lacking -- which are not now
 
being addressed through either Minist-y or other R&D efforts.
 
These are likely to be the "next generation" of production al-


In Egypt, as disternatives in Egypt, not the present ones. 

cussed in the next section, the need for such alternatives is quite d
 

urgent. These R&D tasks might provide appropriate focus for the
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non-Ministerial S&T community, allowing them to complement rather 
than compete with the research activities of the Ministries, 
whioch are generally more attuned to improving existing production 
patterns. 

Finally at a very practical level, it would be useful to be
gin work in key branches of production to foster more effective 
linkages between the producers and consumers of S&T. This is 
being suggested within ASRT's Inditstry Council and by members of 
the business community. There are clearly plenty of institutes 
and organizations in Egypt7 one should be chary of starting new 
ones. But there is room for reorganizing S&T resourcei;, both 
Ministerial and other, to serve different ends. In a few branches 
of the economy that are almost sure to be vital -- e.g., construc
tion, food processing, petrochemicals ---concentrated efforts could 
be begun to structure a stronger and more effective role for the 
Egyptian S&T community. This would require work with industry, 
Ministries, research institutes, universities perhap., and others. 
It would require inter-institutional cooperaticn and enormuous
 
amounts of commitment to the task. If this type of cooperation is 
one of the critical weaknesses in the use of Egypti a S&T, it 
might well be addressed around problems of such irL.7z-tance that 
they can command theo attention of both '.ndustrialists and po
litical leaders in backing the effort. 

Out of these lines of endeavor, national policies may be 
able to emerge on a sounder footing. Only as major alternative 
production possibilities are examined in rore depth, as problems 
of technology importation and adaptation are w)re clearly under
stood, and as the Egyptian S&T community begins to restructure 
itself into a more service-oriented mode, will Egypt be able to 
enunciate with confidence policies on research priorities and
 
6ecb-.ological choice and development. Ideally, it will be an 
itsrative process with each stage of more specific national gui
dance taki~g nGte of the experiences gained froa earlier efforts
 
at the sectoral level. The National Councils, ASRT Councils and 
other mechanisms already established in tha Government can serve 
this function, provided that the data and information flow to 
them in usable form. 

In summary, it may not be altogether wrong for Egyptian S&T 
policy at the national level. to be somewhat ambivalent today. The 
relative benefits from imported versus domestic technology, from
 
investments in research and adaptation, from new sectors versus 
old are indeed unclear. Foy: the moment, letting "a hundred 
flowers bloom" can be a useful challenge, provided it is taken 
up effectively by the Egyptian S&T community, the production
 
managers, and the Government. 



The Economy and the Society 

Science and technology are of special importance to Egypt; 
because of the major economic and social changes it must face. 
This report cannot provide a definitive analysis of Egypt's 
economic prospects. But there is evidence that both agriculture 
and industry will need to be changed radically in the coming 
decade.
 

Historically, Egypt was a breadbasket, a natural greenhouse 
in the belt of land along the Nile, which attracted conquerors 
from the region and as far away as Napoleon's France. Dospite 
successive waves of conquest that left the primary producers,
 
the peasants, without political power and later without owner
ship of their land, the Egyptian farmers perfencted crop agri
culture over the centuries. They adapted extrenvaly well to the 
introduction of modern and highly systematized irrigation sys
tems. With the revolution in 1952, an Egyptian President came 
to power. There was land reform, and considerable social in
vestment particularly in education. The Aswan High Dam in
troduced even more controlled system of irrigation, and there 
was an expansion of agricultural research activities. Iron
ically, at this same period of history, Egypt has been gradually 
moving from a food surplus to a food deficit country. Despite 
the fact that food crop yields per acre are among the highest in 
the world, food imports have become a necessity and seem destined
 
to remain so as a result of population growth and the inevitable 
physical limits on the land along the Nile.
 

Egypt's government has become concerned about the dependence 
on food imports. Food security is thus a major slogan of cur
rent policy statements. But it may make doubtful economic sense 
for Egypt to use more of its fertile irrigated soils for cereal 
grain production. Other crops need to be examined carefully 
and economic and technological trade-offs evaluated. Moving be
yond the Nile to reclaim or develop the large amounts of arid or 
desert lands in Egypt is enticing but entails high risks. Recent 
studies of new land developments have indicated that rising energy 
costs alone will demand very high yields and/or very high-value 
crops, to make the investments pay. Technological choices in 
irrigation methods -- drip irrigation, for example -- create 
possible new opportunities for lowering cost, but pose problems 
of technological management and training. 

In sumarzy, a profound change in the role of agriculture is 
taking place with po.sibly accelerating shifts required in pat
terns of production. Such shifts should draw heavily on researcL 
and experimentation if catastrophic mistakes are to be avoided. 
Unfortunately, the Egyptian S&T community is not in the forefront 
of this role. Despite years of research on desert lands and irri
gation, Egyptian scientists are not playing the lead role in 
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defining th alternatives, suggesting new depazltures or out
lining feasible alternatives for use of the arid and desert 
lands. Tabal of Israel and Pacific Consultants of the U.S. are 
doing the anaLyses and posing the choices. 

In indtstry, an equally important if different historical 
turning point is being reached. Industrialization, beyond 
textiles, began in a qnrious way only in the 1950's. For 
ideological and political reasons, President Nasser later aa
tionalized most private industry (all with 25 or more employees),
 
so that industrial expansion took place almost wholly thereafter
 
in the public sector. Governmrient', interest in industrial ox
pension was tempered, however, by concorn with stability. Public 
industry, like th" civil service, was required to provide jobs
 
to the rapidly increasing number of college graduates, leading 
to overemployment and inefriciency, As in the civil service, mo--
over, wages wefe low and incentives ni)nimal. Other policies 
distorted prices arid undervalued output, discouraging efficient 
managenint or cost-effuctive irpqrovemencs. As a result, exports 
declined ard domestic saloes had to oo protected by tariffs and 
exchange controls. Overall growth s tagnated, especially after 
the 1167 war when defense need.s beqan to command a major share 
of Egyptian resources.; and attention. 

The indu'trial base in r;ypt today Js considerable, by Third 
World standard.s, but a! th,. All) Country Development Strategy 
Statemant point., out, it doe3 not function as a "lead sector". 
It does not "induce or transmit growth elsewhere in the economy, 
develop now and .trong backward and for-,ard linkaqes, generate 
technical progress and thus benefit sectors that purchase the 

has once again
manufactured inputs". While the overall economy 
begun growing impressively -- duo largely to oil exports, re

ittdance, 'Le, Canal proceeds, rising foreign investment and 
U.S. tid-- industrial exports have fallen 20 percent in real 
terms in the last five years, and there is a low-dcun in value
added growtn in manufacturing since 1978. Because the public 
sector accounits for s~ch a large share of industrial investment, 
about 90 perc-,:nt, revital-ization of the private sector cannot 

alone meet Egypt' i needs, and indeed,as noted earLiur, little 
foregLn invt.,t!tjnent ha:s so far 7one into rnanufacturing under the 
"Open Door" program. A general overhal of pricing, management, 
marketing, employment and investment practice:; is needed, as 

well as significant technological improvement, if industry is to 
grow signi ricantly. 

Egypt may indeed no.d not only modernization o! industry,
 
but to develop gignif).cant new lines of productive enterprise,
 

to maintain growth and f;Ltbility, and met its future employment
 
true in the export field. Those new
needs. This is especially 

enterprises will almost surely require significant technological 
ainnovation, based on careful experimentation and drawing on 
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dynamic internal S&T system. Such a system is sadly lacking. In 
Egyptian industry, generally if not totally, technological 
development stagnates unless there is injection from abroad. In 
refrigerators, Egypt held firm for over 20 years with the tech
nology of its 1959 Kelvinator license, and now is forced to go to 
Kelvinator for more recent adaptations. After 15 years of solar
 
energy research, Egypt's scientists watched the Government buy
 

from G t "a co~arcially 
design in Egypt. 
solar haater: .any; whor-no viable 

Outside input -- in the form of expertise, technology and 
investnent -- can obviously help. But it is not a substitute for 
an internal dynamism. That perhaps is one chief lesnson from 
Mohauned Aly's efforts in the 19th century when 10,000 foreign 
experts were brought to Egypt. There is also a social problem 
in too much dependence on foreign involvemennt, already surfacing 
in the current openin9 to the West. The importance of this prob
lem is hard to gauge but obviously it must be watched. 

The "social" problem is in fact economic, social and psy
chological. In the opinion of some, the spectre of a dual 
society faces Egypt: one being the foreignp-connected, entre
preneurial, Westernized groups that succeetd ,,iell under the "Open 
Door" policy. Through joint ventures, consultancies s,-holar
ships, grants, etc., or through being in a profitable sector 
related to foreign investment -- hotel.;, tourist :ervicej, con
struction, etc. , -- these persons prospe!r. This relatively 
small group becomes the high status part of ,;ociety, it-; values 
replacing those which previously elevated oth,r elites. The 
"other society" is made up of those who cannot succeed in this 
regard, or who simply do not participate in those same 3ectors 
of the economy. It includes the sectors of production which fail 
to attract investment or which otherwise staqnate -- sections of 
agriculture, public industries, businesscs attuned more to the 
Arab than the Western market. It could a&se inc' ude the bureau
crats who have no ability or flair for private sector work, the 
not-so-well trained college graduates expecting nevertheless a 
guaranteed job as promised under the more socialist regime of 
Nasser, the many employees of Ministries and public industries 
who are threatened by cost/effective approaches to management 
and the denationalization of industry. 

The psychological effects of this economic and social strati
fication can be great. One Egyptian psychiatrist believes that 
among the young it is the more educated groups -- those with high 
school and perhaps college education -- who often feel most 
threatened by 'estern influence and values. To "keep up" with the 
new consumerism, modern social practices, and entrepreneurship 
requires money, and the taking of risks both economic and social. 
It is among this group, he believes, that one finds the appeal 
of Islamic fundamentalism, a retreat into easier, stricter, and 

not incidentally cheaper, patterns of social behavior, which can
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confer status and a position of moral superiority. In summary, 
if "Open Door" does not lad to continued dynamic growth, great
er employment and participation, and fulfilling opportunities 
for the young educated, it could result in an ugly backlash.
 
Here is where economic and social concerns convergeand where
 
the Egyptian S&T community has a vital role to play. 

If this community becomes actively and effectively involved 
in the productive sectors, Egypt can develop an internal tech
nological dynamism that ca.n lead to self-generating growth. 
This community can and should begin to define more accurately 
Egypt's technological alternatives, and enable Egypt to control 
more of its own technological choices. Then Egypt will appear
 
to its youth to be making use of science and technology for its 
own ends, not being wholly dependent on others' analysis, values
 
ar.d technology. Firally, this community has a major role in 
helping to bridge the gap between outside science and technology 
and that which is inherently and proudly Egyptian. Only if this 
gap is bridged, only if Egyptians grasp the potential of science 
and technology for their own needs and so apply them, will the 
tension between Western technology and E'yptian social values 
be reduced. 

These changes require, however, more than scientific and
 
technological skills. They require an S&T community alive to 
issues of equity, employment, and social participation and the im
pact on these factors of technological developments. They require 
in sum, an S&T community able and willing to participate in the 
making of national and sectoral economic policies through giving 
the nation knowledge of its real technological alternatives and 
their implications for achieving national goals. 

A Stragegy for S&T Cooperation
 

The strategy outlined on pp. 4-6 of this report does not re
quire much elaboration, except as to AID's specific role. The 
key point is that S&T cooperation must become an integral part 
of our relationship with Egypt, for that would help both countries 
achieve their mutual goals. The appropriate stepe- moreover, 
cannot all be separated out into discrete "S&T" activities. Some 
of the most important objectives must be achieved through sec 
toral USAID programs in industry, agriculture, energy, etc. 

The theme of the strategy is to build Egyptian S&T capacity 
for economic development. Funds which promote Egyptian re
search of relevance to nation&l needs, which promote cooperation 
between production managers and the Egyptian science and tech
nology community, which improve tLchnological decisions and fos
ter adaptations, and which help tho Egyptian S&T community con
centrate on key technological problems affecting the country's 
future -- all of these are critical. Foreign, U.S., involvement 
should be keyed as much as possible to supporting these processes, 

not supplanting them. That will take discipline, because this 

type of program is time consuming. Finally, the U.S. can probably 

organize and mobilize its resources more effectively, AID and 
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non-AID, for these purposes when our own interests in such co
operation - scientific, economic, political, developmental--
are more clearly defined. 

Some comments on the strategy follow:
 

1. 1mprove E tian joicymakinq processes. 

It was our impression that many Egy-ptian policy decisions
 
related to S&T are carried out judgmentally, with little research
 
or staff analysis. We did not look closely at the National Coun
cils, but the Councils of the ASRT clearly function this way. 
Without well-organized and led staff support, the Councils tend 
to be quite subjective in their conclusions, and their work sched

ule sporadic owing to the other obligations of their members who 

are Ministers, Vict-Min. stcrs, professors, etc. 

Support for policy analyses should be selective, geared to 
significant sectoral issues and issues of technological choice, 
rather than to global pronouncemtnts. Good case studies of 
science and/or technoLogy pol icy issues -- with facts, figures 
and well-posed alternativs - would sharpen the whole policy
making procesz;. Support should also be qiven to efforts which 

differentiLate lahe respective roles of the several parts of the 
S&T conmnunity, e.g., universities, consulting firin% , national in

stitutes, ministry in:;titutes, etc., and make manifest the need
 

for cooperation among them. In #5 below, it is suggested that
 

this process can begin with support to ASRT.
 

2. Strengthen demand from the rductive sectors for R&D 

An accurate systemv, view of the innovation process would
 

show a complex ser- of actors, interandiaries, feedback loops,
 

"Supply" and "demand" are onLy simplified expressions to
etc. 

indicate some of the force:7 at work in a dynamic system in which 

In 	 where the
innovation takes rlace!. a society lik,: Egypt, 

private sector i.t not well developed, and some of the major users
 

-- are not orqanized into
of technology --- for exaimple, fr3rmers 
groups whose are expressed, theru 	are limidemancus forceful2y 	 f 

tations on the articuation of demand. Mnistries arid nureau
cracies play a subititute role in theie cases but they are likely 

to repres nt acmflitrative!Ydetermiaed priori ies as much or 

more than the nee,&; of the users. Outside 	 s,'h as3nf-u,,ices, 


an aid progranm, can at-imulate different part:; of the system, but
 

the outside ,gency too ir in a difficult Coqition in 	trying to
 
In our recomrepresent th, 'real," needs or demands of the users. 

stimulate the articulationmendation,-, wo are ,iuqqge5tinq that AID 
of demand, parttcul,:rly ir.the industrial sector, and stimulate
 

#3 below) to seek out themselvesthe supplie-sof innovation (see 
Ln order to be able better to respond to them,
the needs of user3a 


are selective interventions in a complex
recognizing that these 
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system in which many other variables (economic policies, employ
ment practices) are at work.
 

in doing this, there must be careful differentiation by 
sectors. In industry, for example, the manufacturing unit is 
the "user" of S&T. By providing funds, training and better modes 
of cooperation with the S&T colmunity to the chief executives 
of industry, AID could improve industry's appreciation for and 
use of Egyptian S&T skills. in agricuiture or health, the "user" 
is the farmer or patient, and the relevant Ministry may not be 
an adequate spokesman for their needs though a major actor in 
the choice and promotion of technological investments. Recog
nizing this, it may be well in these fields to promote better
 
cooperation between Ministry policy-makers and the S&T comunity,
 
and also some direct cooperation between the S&T community and
 
the real users, e.g., farirvrs. This may create .ionya friction
 
and competition but it can also help sharpen the debate over the
 
real needs of the population and the most relevant priorities for
 
S&T work. The problem of competition might be lessened if there
 
were agreement with the Ministries on certain problem areas
 
which need S&T study without the Ministry's intermediary role,
 
e.g., the development of new plant varieties or the measurement
 
of specific health treatment efficiencies.
 

Here is where AID can play a much more active role than in
 
the past. AID programs in industry should set aside funds
 
specifically for indigenous R&D work, and AID should provide tech
nical assistance to industries in the planning and use of R&D.
 
Many industries should ae building their internal R&D capability,
 
and AID should help selectively those industries which are pre
pared to undertake, and can justify such development. In some
 
cases, existing public research institutes may be converted to
 
"wholly-owned" or quasi-private industry components, a proposal
 
put forth by one Egyptian business consultant.
 

In agriculture, the USAID's research program is already largely
 
with the Ministry. USAID could in addition help in the identifi
cation of critical agricultural, or agriculturally related, prob
lems best addressed outside the Ministry and make .unds available
 
for such research.
 

In both agriculture and industry AID must also be sensitive
 
to unintended negative effects of its program on the role of
 
Egyptian S&T. The availability of aid funds for foreiqn experts,
 
but tight limitations on the use of AID funds for Egyptian sal
aries, etc., may have the effect of making foreign expertise
 
cheaper or "free" to the individual Ministry or industry relative
 
to Egyptian expertise. AID programs for industrial modernization
 
or management improvement may be similarly structured to favor
 
the use of for"ign expertise ratber than provide incentilres to
 
greater use of 3gyptian talente especially when the emphasis is
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on developing specifications for imported equipment, etc. rather
 
than equally on analysis of technological choices in which
 
Egyptian specialists actively participate. This is where the
 
"discipline' in AID programming and implementations, referred to
 
above, must take place.
 

3. Improve the roblem-solving capacility of the Egyptian
 
S&T community.
 

This is a case-by-case job. It can be promoted from the
 
Nsupply" side, i.e., by working with the potential technological
 
innovatdrs , by improving researchers' ability to identify prob
lems, market their skills, and become directly involved with
 
interested "consumers". The AID-supported projects with ASRT
 
and the University of Cairo take this approach with considerable
 
success. The support to the "demand" side, emphasized in #2
 
above, also will draw in the supply side and provide it ex
perience. It can be promoted through selective cooperative ar
rangements involving both sides, e.g., the organization of R&D
 
support to the food processing or other such branch of industry.
 

The important point here is that the S&T community needs
 
more direct experience in problem-solving, not only to change its 
values and mode of operations, but to identify more clearly the
 
skills lacking in Egypt. It would be preferable to focus such
 
activities on "key problems of major significance", but even
 
experience gained from problem-solving in "secondary" matters
 
would be very valuable. USAID support to a wide variety of mech
anisms for this purpose is therefore justified, e.g., the present
 
ASRT and University of Cairo projects and additional ones recom
mended below (#5 and #6).
 

4. Increase attention to the role of science in society.
 

The attitudes of the youth toward science and its place in
 
Egyptian society will be very influential in how the population
 
addresses and/or reacts to the technological changes and chal
lenges facing it. Science programs for youth are now being carried
 
on in publications, and, less well, through radio and television.
 
This is an area deserving of more attention. While USAID does
 
not now profess an interest in this area, it is an important one
 
for Egypt.
 

Understanding more of the effects of technological change
 
upon society is another area of importance which needs much more
 
attention. The ASRT's social science work seems weak in relation
 
to its other activities. Interdisciplinary work is the official
 
norm, but the structure and management of such research appears
 

Even the problems do not seem very well defined. For
deficient. 

an exceptionthe non-Ministerial S&T community, such research is 


ally appropriate task, because it can draw on a wide range of
 
resources and focus on problems beyond individual Ministries' conceW
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5. Provide recognition of and support for the role of the 
Academy Scientific Research and Technology. 

The ASRT is in a transitional stage, reflecting new leader
ship. It is reaching out to the universities and Ministries as 
well as its own affiliated institutes. It is seeking to develop 
policy alternatives as well as to broker individual S&T arrange
ments of a more immediate nature. And it is a direct supporter 
of research. The various roles stretch its management capacities 
and, if it continueu to play these several roles, new internal 
management procc:dures -- which decentralize operational authority -

seem! warranted. 

In supporting ASRT in theie several roles, USAID Should not 
endorse ASRT as tle one vehicle for its S&T strategy. Moreover; 
the ASRT role in policy formulation, research support, and pro
ject management will likely he redefinod within the GOE over time. 
There are several roles, however, ASRT plays well and can play 
better if given adequate support. 

a. Policy issues. Whether ASRT should be making policy, 
or contributing to national policy decision-making of highe: 
fora, is a question deserving nre attention, but need not hold 
up support for ASRT's role in policy analyses. As noted earlier, 
the next step in policy analysis should be focussed on concrete 
analysis of sectoral problerms and greater knowledge oE the issues 
in technological choice.
 

The ASRT is in a position to do studies of this kind. The 
Chairman of ASRT's Council on policy has suggested three lines of 
inquiry by ASRT- (i) state-of-the-art papers on key technological 
sectDri, with emphasis on Egyptian research and experience; 
(ii) 	 study of the technological trends in key branches 3uch as
 

of the actual processes of techconstruction; and (iii; study 
nologic:al decision-making (who are tlhe actors, what problems 
do they face, etc.1 in order to develop a clearer idea of the 
services needed >i decision-makers. These are to be elaborated 
by the kSRT during May and June. They provide an agernda for dis

cussion of support to ASRT's role in policy analysis under Phase 

II of AID's project, "Applied 	Techno;.ogical Research". USAID 
support might consist of selective technical support from the
 
U.S. on relevant state-of-the-art work outside Egypt and on 

research methodology, and of financial and technical assistance
 

for staff support which has not been well organized for any of 
ASRT's Councils so far.
 

b. Seeking to bring together the relevant communities
 
that produce and employ science and technology. This is a role
 

often performed on an individual basis by the President of the
 
Academy rather than on an institutional basis. USAID made good
 

use of this role in the design of its new project in petroleum,
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ground-water and minerals. That project is designea to make use 
of Ministry, univeirsity and ASRT institutions which the President 
of the Academy was able to bring together for the purpose. Other 
opportunities may arise and 3hould be exploited. 

c. Facilitating linkages between the consumer and sup
plier of S&T. The ASRT has undertaken to promote such linkages 
in a variety of ways. The time seems ripe to pursue linkages in 
industry in a more concerted, systematic way. Industry is badly 
in need of a more dynamic internal R&D system. The role of the 
Ministry of Industry and its research institutes is also different
 
from that in agriculture: there is closer cooperation with ASRT; 
there is a more clearly defined "user" community (industries) in 
a position to state its own needs; and there is at least general 
recognition that the present linkages are weak. The ASRT's in
dustry Coiuncil. is beginning to explore proposals for prototype 
R&D arrangements to servicc a few important industrial branches 
more effectively. This will require iery careful planning. We 
recommend USAID provide technical assistance to the ASRT'a In
dustry Council as part of Phase II of the Applied Technological 
Research project, drawing expertise from U.S. industry R&D ex
perts rather than froim U.S. universities. If one or more promis
ing prototypes are organized, we commnd that USAID provide 
long-term assistance to these prototypes under a new .roject, 
utilizing U.S. industrial R&D institutions as the zource of ex
pertise ad long-term training, on a sister-institution basis. 
The prototypes could well be spun off entirely from ASRT auspices, 
but in any case the support for them should be organized serarate
ly from the present AID project with ASRT because it involves a 
differert. process and a different set of objectives. 

6. Increase the role of the university community in applying 
S&T. 

Se,.'eral universities in Egypt have expressed interest in re
organizing their research and service capabilities such as the 
University of Cairo has done, and some have sought U.S. assistance. 
The University of Alexandria recently sought support from U.S. 
industry as well as USAID. USAID is currently reviewing several
 
suggestions for "university linkage" programs with the U.S. There 
is need to be selective, and to avoid setting up competing, in
sular R&D activities in Egypt rather than cooperative ones. Also,
 
USAID should consider carefully whether the linkage of the Egyptian 
university should be with a U.S. university, or with an industry
oriented research institute. We should not reenforce tendencies 
toward academic research. With these caviats, USAID might well
 
consider one or two projects with additional Egyptian universities
 
which have developed a special regional or sectornl focus and
 
where there is a commitment to a mode of applied research.
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In all the above activities, USAID will face the problem of
 
incentive payments. Recognizing the broad problem. in such pay
ments, we commend nevertheless that USAID remain willing to 
provide some such support as part of its S&T strategy. The 
public salary problem is an across-the-board one'; but just as 
USAID cannot solve it alone, neither can the Egyptian S&T commun
ity. Resources in Egypt for the use of Egyptian S&T experts are
 
scarce, and the Egyptian S&T community is not really at an 
advantage against other claimants. Moreover, the system is riot 
as unusual as it seems in principle: university (including state
supported) faculty in the U.S. get additional salary for some 
of their research; AID pay"' that price itself to get U.S. uni
versity talent it needs. In other words, the U.S. university 
system assumes some supplementary earnings. In Egypt we are 
dealing with government employees, but the assumption nf supple
mentary earnings is still inherent to the system and part of 
budget realities. 

More important, U.S. support for only U.S. technaicai assist
ance and materiel reenforces the dependency on outside expertise 
and weakens the level of real U.S. support to the Egyptian S&T 
community. It is a source of irritation in Egypt, defensible or 
not, that U.S. aid in many projects goes overwhelmingly for U.S. 
experts and for material, with no direct support for Egyptian 
participation. In the S&T field, this is especially of concern 
because building up the Egyptian S&T role is at the heart of the 
recommended strategy. For these reasons, we strongly recommend 
a flexible USAID position that permits incentive payments to 
demonstrate the real pay-off to Egypt of better use of its own 
experts. 

Beyond AID
 

The U.S. has a variety of interests in S&T cooperation with 
Third World countries. But even in the case of Egypt, where our 
interests are so great, we found these interests poorly articulated 
within the U.S. Government. U. S. interests in such cooperation 
are scientific, economic, political and developmental. Scientifi

cally, the U.S. gains in knowledge of food problems (new plants,
 
envirsoil characteristics, genetic possibilities for the U.S.), 


onmental matters of international concern, health problems relevant
 

to the U.S. (e.g., NAMRU), and renewable energy possibilities, to
 

name but a few. Economically, we further cooperation in the de

velopment and marketing of natural resources important for our 

needs, e.g., minerals and petroleum. Politically, we gain from
 

cooperation with a body influential throughout the Middle East 

that shares many of our values and which prizes its link to the
 
Developmentally, we build the
international scientific community. 
 These
capacity of a community vital to self-sustaining growth. 


are interests which need to be spelled out more completely.
 

)%J
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Lacking this articulation, the U.S. is uncertain about how 
to respond to the ending of P.L. 480 currency support for 
scientific research and cooperation in Egypt. Indeed, without 
clear policy direction in the past, much of these proceeds went 
for research. of limited practical value. Now we face the pros
pect of letting such ties disappear altogether, or be supported 
only on a catch-as-can-hasis, e.g., where AID finds the research 
directly relevant to its current program concerns, where a U.S.
 
Department has som funds (arnd where another does not). This is
 
a poo" substitute for a strategy of S&T cooperation with a
 
country so important to the U.S. Scientific cooperation should
 
be supported for all four of the above reasons and, therefore,
 
directed not-by AID (or USDA or HHS) criteria alone. 

There are cuzrently plans for a possible request to Congress
 
for a bi-national foundation to support such research. Failing
 
that, we recommend tnat a small portion of the NID budget be set
 
aside for this type of cooperation, under a separate inter-agency 
management structure. Aid levels for Egypt, though appropriated 
to AID, are politically determined, and they should serve a broad 
spectrum of U.S.objectives wLthin the general development guide-

It is in fact anomalous to havelines for Economic Support Funds. 
other agencies request funds for S&T cooperation with Egypt when
 

that is the one country where AID resources are ample to meet that
 
objective. Science and technology cooperation with other Thira
 

where AID funds are limited or non-existent, isWorld countries, 
more deserving of such domestic agency effort and extra Congression

al appropriation. 

should be estab-Guidelines and priorities for such a program 
lished by both the U.I. and the Egyptian representatives. Such 
guidelines should not depart too far from the strategy proposed
 

above. Even though additional U.S. interests are involved, a new 

mechanism should not reenforce tendencies toward overly academic,
 

or overly individualistic research in Egypt as happened with the 

P.L. 480 program. Adhering to the objectives of that strategy 
AID can play
also reenforces the legitimacy of using AID funds. 


role within such a structure in articulating thean important 
developmental significance of enhancing the Egyptian S&T contri

bution to development. The State Department should surely be 
a more involved and prosensitive to the political benefits of 


ductive S&T community in Egypt.
 

in such cooperation a
 Finally, of course, Egypt should see 
own concern with relevance, better linkages,
reenforcement of its 

from its science and technology community.and productive results 
insist that resources for U.S.-Egyptian S&T cooperationIt should 

from whatever source, contribute to this goal. 
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APPLIED SCIENCE AND TECHNOLOGY RESEARCH
 

PREFACE
 

The Applied Science and Techt.ology Pesearch Program* has a broad and 

-- "To improve the institutional capability of the
ambitious purpose 

develop and manage research
 
Egyptian science and technologv cormunity to 


." The pograrn reeks to
solve priority developuent problrnWprograms to 

purpose through a set of re.earch, development and
achieve that largely 

a larnin device with specific poals and ob
demonstration projects cach 

which views
jectives. Oveilying t'ee p,:olects i, a marn,Cr,mezt struct,,e 

both the broai program pu, pos, ant tho co,.nent,, which comp-ise the pro

gram. 

The evaluit1O" team (Attachment ) wi ,hes ti, icknowled'e with deep 

the nuMe -ousreponded openly in I p,,nt y to
thanks the many Li,v, t ~ant, who 

team. Wo ,joul d like epec a I to reco,,nize the time
questions posed by the 

by Dr Hi,, ar Irma ,i I)r . MohareI Kam l , I . A. S. 
made avai tat, l 

a>k Dr. Osman Galal roject per, onne 1 p~irticipatinc, in our
E1-Nockra-,Iy 

discussions are note'd in the project review, O i task would have been 

anu cot! ibutl ons . The USAID/.'airo
impossible withcut their support 

generously provided information and as-
Sience and Technology Office has 

team ;s duly grateful.
sistance for which the 


program, project and sub-projeCt, as 
The organizationl descriptors a 
used herein, are not consistent with AID terminology but provide 

definitions
this report. Attachment A provides
useful hierarchy for 


and a glossary of acronyms.
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APPLIED SCIENCE AND TECHIFOLOGY RESEARCH
 

EVALUATION REPORT
 

Introduction
 

This report is addressed to five audiences, each having a particular
 

and set of interests in the program; USAID/Cairo and
frame of refert-nce 


shaping

AID/W, the Joint Consultative Committee which has had a key role in 


for Scientific Ref,,,arch and Technology and thethe program, the Academy 

managrs, thc Nationai Res,,arch Center, and finally the
Egyptian program 

and 'staff from '01 .om the researcih results must flow. This
project director-, 

featurec, o1 app]lItd .c,:trnce and techintroduction points up som, important 

nology, the iv. t tutiona1 ,,Setting for app lid renearch and development, 

ind criteria i-i, valuaticn and the reu,, d thiqprogram goals., factors 

lationship of pro, ram pha,, ng to the evaluation . Th ept,port thon discusses, 

II and riajor ob.' rvationr,. A
in turn, 5 su "S,,reto,~nr'ndat on for Fha,,e 


emersection dicu;ses each pro pct and sub-project including pointsfinal 

ging from the reviews. Attachm-.,t C 1, an ovf.rvieW of Ph1:1, II budi 'e . 

other drielop-Science and technolog-y (S&T) s;hare characteri tics WLti 

ban ic and 
ment sectors. The societal and economic impact of S&T, both 

applied, results largely from incrernental and often interconnected ndvances 

in knowledge and practice. 1he cumulative, longer tern effects, either good 

programr , are not easily forecast quantitativoly. This is 
or bad, of S&T 


nature of tie interch, ngc and
 
due, in great measure, to the unpredictable 

the app Ii cat i ons wh ich may resuil z . The choi ce of and 
use of'knowledge and of 

support for specific research and development (R&D) sector;, provirion ?or 

ideas and experience, objective evalua
an active inteichang , of knowledge, 


and a sett ing which encournge,; and re;wards, success are
 
tions of progres ,, 


to
 
tools available to manage nvestment! in S&T. SteMa can also be taken 


applied rese.nrch reaults. Careful

enhance the likelihood for adoption of 


analysis of the
 
melection and definition of the problem to be solved, 

constraintrs ,ind economic/nocial returns accompanying successful implementa

tion and devgn of projects to minimize user risk are among the steps which,
 

important to research
 
done in concert with the intended user, are very 


utilization.
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Phase I is intended to provide 
measurable
 

states thatThe Project Paper 

impact on the solution of key development problems and to design 
a long-term 

Lo develop andcapabilitythe inititutional
at improving
project ained 

project docc,-entq 

priority development probl'it,. 	
sug

manage research on 
view. An implicit objec

did not always share this 
that articipantsgest 	

A:ademy for Scientificof theof the effectivenessan evaluationtive 	 was 
Center (NRC) in 

and the Nationll Research 
Research and Technology (ASRI) 

program. Dplays
an applied resei rch 

organizing, managing and implem(nt ing 

and in tbe dellvc I y of
 
in the development and approval of project plan, 


program proglc.... This

have restrictedand servicessupporting materials 

of thosein the contextto dateto view the achievementsattemptsevaluation 

restrictions. 
and project
judge both program
used 	to 


The major factors/criteria 


the;
progress we-e 


to Egyptian

of purpose and relevance 


o 	 Clarity of concept, sense 


development.
 

o 	 Effectiveness of organization 
and the management of resources 

and
 

problems.
 
to applied science
 

institutional settings 

o 	 Appropriateness of the 


and technology.
 

Technical quality of the human 
and material resourcps employed.
 

o 

and beneficiaries
users
intended 


o 	 Degree of i-teraction with the 


among research colleagues.
as well as
of research 

to date.
 

o 	 Quantitative and qualitative 
progress 


butfor AID programming 
are useful distinctionsand Phase IIPhase I 

of individeilprogress
with 	 decision points in the 

coincidethey 	 do not 

The team has assumed that 
the commitment implied
 

or sub-projects.
projects 


by the approval of three 
and five year project plans will 

be honored unless
 

project performance falls 
below acceptable standards.
 

Issues
 
in 

in the design of Phase II and 
be addressedwhich shouldIssues 

consideration of the relationship 
of this program to national 

science and
 

technology policy are:
 

Is the proper focus for-Phase 
I a continuation of the program 

as
 

and twoo 	 on one institutionwith emphasisimplementedpresently 	 the institutional 
or should the program broaden 


broad sectors 

and/or the sectoral coverage?
base 
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larger, more diffuse and
Should the AID/S&T strategy be to support a 
o 
 or to

widespread -ffort to introduce effective applied research 


to a more narrowly targeted 	demonstration?
limit support 


S&T projects and institutions in
 o What should be the role of the 

The relationlarge scale implementation of successful research? 


ship between projects and anticipated users has evolved sati3

early stages of research. The transition to
factorily in the 

on a larger scale is a major task and the progran
implementation 


to better define the role(s) it intends to play in
should seek 

this transition.
 

projects with planned

0 Do mechanisms exists 	for the support of 


little sense if

duration beyond Phase II? Project star~s make 


there is no prospect for completion. New crops for Arid and Semi-


Arid Lands is an illustrative example.
 

Do project leaders have sufficient knowledge and control of proo 

ject resources (tangible equipment, facilities, personnel and fi

and ideas, relationships with
nances; and intangible concepts 


ASRT, and relationships with outside organizations) to fulfill
 

their responsibilities under the project?
 

o 	 Is the present AID position on incentive payments consistent
 

for end of program status? Mechanisms for
with its expectations 

multiple sources of compensation are an integral part of Egyptian
 

society and the S&T community in particular and unlikely to
 

change within program time frames. Transfer of the salary in

centive burden to Egypt without compensatory adjustments in the
 
a


fraction of resources which flow to ASRT should be regarded aq 


negative input.
 

Reconmendations
 

The evaluation team wishes to make the following recommendations toAID 
and
 

to ASRT:
 

The program has established a pattern of progress and should be
 

extended with the addition of adequate resources for the future
 

Wool scouring, cottonseed oil,
 

o 


expansion of successful projects. 


cheese manufacture and biogas are examples of projects 
which show
 

promise of early pesitive returns.
 

on the sectors and institutions
 
0 The program continues 	its focus 


sec
presently involved with the judicious addition within 

these 

com

tors 'and institutions of projects with prospect either for 


pletion within the program time frame or continued support beyond
 

the life of program.
 

Program and project management be strengthened by: clarifying

0 


project performance, supervi
individual responsibilities for 


sion, reporting and resource management; increasing 
opportunities
 

for professional interchange and the cross fertilization of ideas
 

project leaders; and increasing the 
awareness
 
among individual 

and uae of relevant management principles and practices, 

pezhaps
 

by appropriate and carefully focused training.
 

-3



social science
to the inclusion of 

0o Greater attention be given 

analyses in projects which now have a predominantly 
technological
 

orientation.
 

Evaluation Obser, itions
 

develop and manage applied research
 Increascd Egyptian capability to 


programs is already observable and this program has the potential for con

to that goal. Program progress is cornend
tinued and greater contributions 

Ten projects (Including seven sub-projects) 
have been identified and 

able. 

The effort expended in
for some time.
two hive been underway
all but 

been nn educational in

the project designs has

clarifying and improving 


vestment important to the program purpose. The evidence is that applied
 

an insti
research is increasingly understood and is 

gaining acceptance as 


Project and sub-projec. performance, although
 tutional and personal goal. 


given the delays both in project

considered excellent
variable, must be 


There has been active
 
initiation and in the provision of certain 

inputs. 


and potential benficiaries of research. How
users
interaction with the 


ever, the truly difficult challenges lie ahead for all projects.
 

The technical competence and comnitment 
of the project staff is gener-


The number
 
ally high and has contributed greatly to the rate 

of progress. 


may, in some
 
highly trained scientists or engineers


of experienced and 


cases be larger than necessary with the potentisl for underutilization and
 

Most projects are making good use of
 
decreased job satisfaction, however. 


of the new items to be
in the absence

existing equipment and facilities 


provided by the program.
 

often been the subject of prior

projects have
Presently approved 


The
collaboration.
form of Egyptian/U.S.

Egyptian research and/or some 


or food
 
be broadly classified as industrial 
can
currept investigations 


The selection appears to have been based 
upon probable success as
 

related. 

since early project success
so


developmental significance; wisely
well as 

The mechanism for
 

and attitudinal change.

to institutional
is important 


a more directed
 
soliciting and choosing- future (Phase II) projects needs 


approach which recognizes the goals 
and objectives of Phase II. The role of
 

this program and of ASRT in addressing development 
problems which effect
 

lines deserves continued
 
and which cross organizational


multiple sectors 


attention and emphasis.
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The majority of Phase I projects and inputs were designed to involve
 

primarily the NRC. Ain Shams University, the National Information and
 

Institute of Oceans
Documentation Center (NIDOC), Cairo University and the 


a project or sub-project activity. in addition, as
and Fisheries each lead 


cooperating institutions ranging from vilshown in Tabhr I, there are 21 

lages to industries and include associated organizations sucni a the Scien

tific Instrumentation Center (SIC). The concentration of activities at NRC
 

applied research which
provides an institutional recognition and focus for 


may initially facilitate the spread of the philosophy of relevant research.
 

The applied projects at NRC have also benefited from strong, top management
 

support which seems to be reflected in staff attitudes toward applied
 

research. By The same token, emphasis on NRC has served to limit the number
 

of institutions influenced by the program.
 

The U.S. advisors to the program have consistently been of high quality
 

and their contributions to Egyptian awareness of current technical practice,
 

the
to project design and to equipment selection is judged valuable by 


Egyptians and the evaluation team. The timely availability of advisors and
 

the continuity of their participation could have been improved in a number
 

of cases. The National Academy of Sciences (NAS) may wish to consider
 

some advisory groups and assessing group composition as prorejuvenating 


A few projects
jects enter the implementation or technology transfer phase. 

could benefit from skills and experience not resident in the U.S. Access to 

this expertise through travel of Egyptian scientists and in-country visits ii 
a selected basis is encouraged.
by third country experts on 


The ability of AID, NAS and NSF to deal with the contractual, procure

ment and decision processes has been disappointiig in the short term. Steps
 

have been taken to remedy some of these shortcomings but a much closer
 

chains is in

examination of both U.S. and Egyptian decision and approval 


A more effective system with maximum delegation should be possible 1
order. 

within the procedural and legal constraints and is an opportunity to teach 

It is unfortunate that this program, a major S&T 4 
management by example. 


effort, has had to be an educational experience for the assisting agencies
 

and institutions.
 



TABLE I 

STRUCTURE OF TIE APPLIFD SCIFNCE AND TECIINOLOGY RFSFARCII PROGRAM
 

(SUB)PROJECT 


Instrentation 


S&T Information 


Management Training 


Phosphate Ore Utilization 


Wool Scouring 


Corrosion 


Red Seas Fisheries 


Biogas Technology 


LEAD INSTITUTION/PROJFCT LEADER 


NRC/H. KasserN; SIC/Fng. EI-Alaily 


NIDOC/A. Cad
 

ASRT/A. El-Nockrashy
 

NRC/A. Yousef 


NRC/A. Kantouch 


NRC/A. El-Azim 


Inst. Ocean.&Fisheries/A. Bayoumi
 

NRC/M. EI-Halwagi 


More &Better Foods-Exec.Comm. Cairo University/B. Ahmed
 

Cottenseed Oil 


Cheese Making 


Supramine 


Nutritional Monitoring 


Food Processing, Villages 


Livestock & Poultry 


Plant Production, Trotect. 


New Crops 


NRC/A. El-Nockrashy, F. Osman 


NRC/H. Husseiny 


NRC/S. Hegazi 


NRC/O. Calal 


NRC/I. Rifaat 


NRC/H. Nawato, H. Ali 


NRC/H.q. Ahdel Rahman 


Ain Shams University/A. EL-Reltary 


COOPFRATORq
 

Cairo, Asqiut, Tanta, EI-Minyn and Alex

andria Universitipq
 

Societe Financere et Industrielle d'Egypte;
 
Kafr El-Zayat Fertilizer Company
 

Misr Beida Dyers
 

Petrolewu Ingtitute; C.M.R.D.I.; Suez Pet
roleu Company
 

Soc.&Cri-inological R&D Center
 

Al-Badraqheen Co'pany
 

Mi;r Milk & Food Co-pany
 

EI-Nil Pharraceutical Company
 

Villages of Karr Al-Khadra G Omar Hakram;
 

for Rncon. & D-vel. of Egyptian Vii-
Org.

lages; Miniqtries of Land Reclamation,
 

Agriculture & Social Affairs; Local flealth
 
Boards
 

Al-Azhar University
 



The team often observed a vague
Linkages among the projects are weak. 


While the projects
understanding of the other projects by staff members. 


there are many opFortunities for useful interdiffer in topic and scope 

change. For example, commonalities exist in pilot plant problems, in pro

blems of effluent reduction, in industrial interactions and in techno

economic analysis. Technical seminars, problem discussion groups and other
 

interactive mechanisms could help to stimulate the flow of ideas and expand
 

the use of availabl information 
from other research and demonstration
 

organizations.
 

The inclusion of the cottonseed oil, cheese making and Supramine sub

projects in More and Better Foods is puzzling. These activities do not have
 

the diffuse user groups which characterize the village efforts, rather the
 

seems nearer to
interface is with industries. The work being carried out 


to review this organizatior.
R&D than demonstration. lianagement may wish 


Additional efforts should be devoted to "marketing" the info-mation
 

coming out of project activities through farmers' associations, industrial
 

associations, professional societies, local government councils, rural and
 

as appropricommercial banks, cooperatives, and formal extension services 


documents summarizing program achievements,
ate. Brochures, periodical 


popular articles, seminars and short training courses are mechanisms that 

come to mind. Program funds should be made available to assist these 

activities. 

If a portion of the scierce and technology community is to engage in
 

development, the personal and institutional
applied research programs for 


and monetary must compete with alternative career
rewards both psychic 


reward of
choices. One stimulus which this program can provide is the 


and objectives. Recognition, project
success in achieving project goals 


indiviexpansion, and greater responsibility should accrue to groups and 


duals which perform above standard. Younger staff members should be encour

for their opinions and
 
aged to actively participate and be given outlets 


The change which this program seeks to accomplish must
creative ideas. 


if it is to
within- an institution or societal group
involve all levels 


become widespread and lasting.
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INSTRUMENTATION TECHNOLOGY
 

Introduction
 

is an infrastructure activity

The Instrumentation Technology project 


within Egyptian institutions 
for
 up the capacityaimed at 1) building 
n e and 2) proviLing 

the repair and r,.1ntea c (RI.M) of scienti:ic equipment; 

-%nder tk overall Applied
foy the procurrcmfnt of equipmvnt

advi.,ry service, 

Pr o'p ,11.,Sclx'u1e and 'Ijchnology 

a Paitr lp,atinr Agency 
The N totnal (j, ,ie, Y'oundation (NSI') in urder 

itlt,the Agency for International ilvelopment 
Service Agreverofnt (PAA) 

tchnologyof the Instrumentatinfland implementation(AID) for the- manl.'erneflt 

of Ui,,consin and
 , with the Universiti,ha ,ub-contractedproject. NSF 

hi'.cientific 
the U.S. National Institutes of Health 

within this project. 


Instrumentation Center (SIC), theNRC 
and other units of ASRT, the tin ivfrsities 

of Alexandria, Assiut, Cairo, E1-Mirtya, 
and Tanta; and several participating 

involveo in either the repair and maintenance
 are 


the equipment procurement aspects of 
this project.
 

industrial corporations 


aspects or 


Representatives of the evaluation team met with Engineer 
M. EI-Alaily
 

the SIC, with Dr. S. El-Sobky of Cairo University,
 and Dr. M. Ghobashy of 


withDrs. F. Hanna, M. KassimandN. 
Salehof the NRC, for .pecific discussions
 

Additional general discussions were 
held with Eugene Pronko,
 

on this project. 

Dr. S. Arif of
ar.i with 


Drs. M. Kamel and 0. Galal of NRC,

NSF, with 


were made availability by all
 
files and documents
Project
USAID/Cair._ 


participatingparties. Inaddition, 
theanalysesof otherproject instrumentation
 

requests provided a further base of 
information.
 

Project Summary
 

as a national 
level
 was established 

On the Egyptian wide, SIC 


of scientific equipment.
 
for the repair and maintenance 


organization 
 It
and standardization.

major repairs, calibration 


Its emphasis is on 

with capsbilities


is the only Egyptian institution 

is said that SIC 


few in glass blowing and fine mechanics.
 
of the


for R&M in optics, and one 

being established and/or


R&M centers (R&MCs) are

"satellite" 


the uni.versities of Alexandria, Assiut, Cairo,
So-called 


developed at ?RC and at 




to deal with

EI-Minya and Tanta. These satellite R&MCs are intended 


(all but major repairs in) the electronic aspects 
of scientific instruments,
 

said to have a capacity

although Alexandria and Cairo Universities 	a.e 


to have a capacity in glass

in fine mechanics, and some are said also 


blowing.
 

On the U.S. side, NSF manages the Instrumentation 
Technology project.
 

Under sub-contract with NSF, the University 
of Wisconsin's Instrumentation
 

of SIC and NRC, and also helps
the R&M personnel
Systems Center trains 


develop the R&M capability of these organizations. 
Under its sub-contract
 

with NSF, the Biomedical Engineering and Instrumentation Branch of
 

of Health performs comparable services for the
 
the National Institutes 


five universities. The University of Wisconasin participates 
in the procurement
 

of R&M equipment for SIC and the satellite R&MCs, although 
initial emphasis
 

at NRC and Assiut, Cairo, EL-Hinya and Tanta
 in procurement was on units 


universities.
 

been established and justified for
 
A several-stage procedure has 


the procurement of scient'fic instruments and equipment 
under all projects
 

demonstration, and infrastructure) of the
 
(research and development, 


typically goes 
as
 
Science and Technology Program. It


overall Applied 


follows (quoted from an AID document entitled "Mechanism 
for the Selection
 

263-0016 Applied Science
 
and Procurement of Equipment for Projects in 


and Technology Project" dated June 27, 1979):
 

of equipment

1. 	 Egyptian project scientists prepare a list 


to accomplish the objectives of a particular 
research project.
 

to the University of Wisconsin/ISC, after
 
2. 	 Equipment list sent 


to NAS,

approval by ASRT/NRC/Cairo and a copy of the same sent 


NSF and AID/Cairo.
 
and estimated
prepares specifications


3. 	 University of Wisconsin 

prices and sends to ASRT/NRC/Cairo, AIJD/Cairo 

and AID/Washington.
 

ASRT/NRC approves and contacts AID/Cairo 
for concurrence.
 

4. 


AID/Cairo authorizes AID/Washington to amend or issue new PIO/C

5. 
 the authorized agent


for procurement of equipment making AAPC 

to University
4 copy of procurement order sent 


for procurement. 

of Wisconsin/ISC.
 

AAPC contacts University of Wisconsin when 
needed during procurement


6. 

process."
 

of much, if not most of the equipment

Because of the warranty terms 


the items received in Egypt be
 
is project practice that
procured, it 
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supervision of a University of
 
unpacked, 	examined and tested under the 


staff member. Occasionally, a manufacturer's representative

Wisconsin 


performs this function. Damages and deficiencies are reported and corrected
 

under pre-negotiated terms of the procurements, in 
most cases.
 

Committee 	chaired by

The ASRT 	has established an Instrumentation 


of SIC and made up of nine other personnel, two others from
 
the head 


There is an effort

from NRC, 	and four from universities.
SIC, three 


Under this effort, the committee
 
to strengthen the role of the committee. 


may hold monthly meetings, add at fifth university to its membership,
 

instrument 	specification for the procurement

and possibly play a part in 


process. In the past,U.S. advisors often assisted in the initial specification
 

of requested project instruments.
 

a Core Equipment Laboratory which exists,

The NRC has established 


R&MC. This laboratory is comprised
organizationally, in addition to its 


of materials testing equipment for pharmaceuticals, textiles, paper and
 

It is said that the Core Equipment Laboratory
pulp, ceramics and polymers. 


servict to industry,

will become the principal medium for the NRC's 


and possibly universities, in instrumentation training, 
materials testing,
 

and the like. NRC's interest in up-grading the equipment of its physics
 

laboratory 	is tied to this orientation towards industrial service.
 

discussion, negotiation and
 
Following 	a relatively long period of 


deliberation, the NSF and other interested parties apparently have agreed
 

technical
 
to place 	a resident expatriate specialist, with an Egyptian 


counterpart, in Cairo to serve as a focal point for 
this project.
 

Conclusions and Points for Consideration
 

in the selection
been 	problems
o 	 Initially, there seem to have 


and preparation of candidates for training as 
repair and maintenance
 

technicians, but this appears to have been improved.
 

in trainees to follow
 
" 	 Apparently there is difficulty getting 

on the objectives of the training

through over the long term 


exist

Once trained, viable employment alternatives 


program. 

and may be tiken advantage of by trainees following their return
 

to Egypt.
 

lengthy equipment procurement process is a
 
o 	 One result of the 


time 	lig in the arrival of necessary equipment for
 
distinct 
 are

the 	start-up of individual projects. Many projects now
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well into Phase I without the tools with which to work.
 

Itis evident that the general procurement process can be shortened.
 o 

contain some examples. Further, the proposal


The project files 

play an early positive role
 

that the Instrumentation Committee 


assisting Egyptian scientists to be more precise 
and specific


in 

in their equipment requests does not appear to have 

been seriously
 

considered and evaluated.
 

It would appear to be a valuable step to combine the NRC physics
 

NRC Core Equipment Laboratory,
laboratory directly with the 

rather than to upgrade it is an semi-detached unit.
 

o Egyptian authorities appear to be responding actively 
and positively
 

the means by which procured

to earlier questions raised about 


to be placed and used within
equipment and trained personnel are 

in the Applied Science and


the organizations participating 
Technology Program. 

" The U.S. side of the Instrumentation Technology project, after 

made significant progresssome delays, appears to have in
 

organizing improved communication and coordination of the 
project,
 

on site. The
 
particularly through the placement of personnel 


Egyptian
between the sub-contractors and the
communication 

responsibility
participatingorganizationsinthetwoseparateareasof 


is improving, it seems, but could be improved further.
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SCIENCE AND TECHNOLOGY INFORMATION
 

Introduction
 

an infrastructure
 
and Technology Information Project is 


The Science 

It has two major
 

component of the Applied Science 
and Technology program. 


science and tech
for a national system of 


1) a design study
components: 

to include a 
computer

(which is envisioned 

nology information services 


and a more traditional 
service for
 
service


accessed information delivery 


the supply of journals, reports 
and other documents); and 2) the 

training of
 

iuformation specialists in a selection of skills important 
to the process of
 

information handling.
 

a PASA with AID for the management 
and implementation of
 

NSF is under 

NSF has sub-contracted
 

Science and Technology Information Project.

the 


for the design study Lnd with
 
of Technology
the Georgia Institute
with 


On the
information specialists.
the training of 
Catholic University for 


the principal organization involved.
 NIDOC of the ASRT is
Egyptian side, 


with Dr. B. El-Hadidy at
 team met
of the evaluation
Representatives 

NIDOC; and
 

Catholic University; with Dr. 
A.M. Gad and Mr. A. El-Dewany at 


at Al-

Microfilming and Documentation Center 


the
Dr. M. Madkour at
with 

this project. Additional general discus-


Ahram for specific discussions 
on 


NSF and USAID/Cairo documenta
sions were held with Eugene Pronko 

of NSF. 


to the evaluation team.
 were made available
tion and project files 


Project Summary
 

An eight-person steering committee, 
chaired by the NIDOC Director 

has
 

been organized, including membership 
from NRC, Cairo University and other
 

Four task groups have been 
organized 1) to collect
 

external organizations. 


pertinent past surveys; 2) 
to compile a descriptive assess

information on 

and 4) to begin


inventory personnel resources; 

ment of NIDOC itself; 3) to 


information
a national
before
in need of resolution
issues
identifying 

are that several
indications
Informal
be formulated.
policy and plan can 


the four
Three of
also under way. 

other similar preparatory 

studies are 


the time of the evalua
said to be in draft form at 
studies were
identified 


tion team's visit.
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A major survey of 1) on-going research on the topic of "information";
 

2) the available information resources and services; and 
3) the information
 

requirements of Egyptian specialists in all scientific 
and technical fields
 

had just gotten under way during the period of the evaluation 
team's visit.
 

Some 400 organizations and 1,200 professionals (academic, scientific, gov

ernmental, and industrial) are being involved in 
the second and third parts
 

contract by an experienced Egyptian orof the survey (being conducted on 


survey should be completed within approximately three
 
ganization). The 


NIDOC with the help of additional statistical resources 
is conduct

months. 

Two NIDOC staff members have beeen
 ing the inventory of on-going research. 


focused on the preparation of
 
sent to the U.S. for a four-week program 


They will train some 150 others in the
 profiles of information user needs. 


technique following their return to Egypt.
 

to have received a specialized training pro-
Twelve specialists were 


gram in indexing and abstracting, duplication and reproduction, and 
other
 

skills. Five were screened initially and sent to
 
related information 


Egyptian side led to a delay in
 
Catholic University. Skpticism on the 


selecting, preparing and sending the remaining seven 
until the first five had
 

Language ability, the
could be evaluated.
their experience
returned and 

conducted
designed programs


complexities of arrangements foi specially 


and costs per trainee (approximately

partly in different locations, 


U.S. $30,000 each for nine months) all seem to have 
entered the decision to
 

hold back on the group of seven.
 

Initially, technical and coordinative inputs stenmed 
from what appears
 

to have been a careful program plan prepared by 
the U.S. sub-contractor in
 

a single

the design study components. The in-service training aspect was 


free-standing component that was not programmatically 
coordinated with the
 

The steering committee's role was adjudged by 
project per

design study. 


sonnel to be fairly well completed by early 1980 
when the work plan had won
 

were being prepared, the major survey of
 
approval, the identified reports 


and needs was negotiated, and electronic 
processing of the data
 

resources 

need for an on-site coordinator was generally
 had been arranged. However, a 


a qualified Egyptian
 
perceived. Negotiations were conducted to recruit 


specialist for that role.
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Conclusions and Points for Consideration
 

fulfill sub-project

are being taken to 


Active, positive steps
o 
though there have been a number 

of problems and
 
even
objectives 


delays duzing the initial stages.
 
information
 a lack of sensitivity to 


Project personnel mention 
o and attribute

and other specialists,


.*mong E:gyptian scientists in the system
 
this to deficiencies in the educational 

system, or 

technical personrewards for scientific and 


of motivations and 

true, project leaders may also want to
 

nel. While this may be 


examine the accuracy, rigor, relevance 
and utility of information
 

into the system.
being put 

it will be im

policy is developed,
information
a national
o As factors that
non-information
to take into account the 

nortant 

will help promote the implementation of the policy.
 

this project and
 in the early phases of 

A number of the delays
o the inattributable to 
continuing problems may be 
some of its 

in overseas operations in
 
U.S. institutions
of some
experience 


developing countries.
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MANAGEMENT TRAINING
 

Introduction
 

The management training courses conducted by Denver 
Research Institute
 

from the National Academy of Sciences (NAS) 
were
 

(DRI) under a subcontract 


No training was in progress during the
 particularly difficult to evaluate. 


there adequate time to surVLy participants in the
 
evaluation period nor was 


given at Denver and the survey course presented in Cairo.
 
four courses 


team reviewed prior monitoring mnd assessment reports
The evaluation 


by John Hurley (NAS Memorandum 2/25/80) and Dr. A. S. El-Nockxashy (ASRT
 

111
the background and responsibilities of the 

Report 2/6/80), considered 


utility of the training with a small number of
 
attendees, discussed the 


of ongoing research and
the management needs
participants, and assessed 


The following discussion should be read with these
 demonstration projects. 


limitations in mind.
 

Project Summary
 

The management of science, technology, applied research and develop

ment is a matter of importance to industrial and developing 
countries alike.
 

of art and
 
As with other forms of management, the practice is a mixture 


science not easily conveyed through written materials alone. Applied R&D
 

has special management considerations which distinguish it from more basic
 

with users,
shorter time horizons, linkages
concerns,
science. Economic 


the interdependence between project elements, and 
often the scale of acti

direction and
 
vities require systems of organization, information flow, 


The DRI
 
dynamic response designed to meet individual project needs. 


or

covered topics important to institutions engaged in 


in-service courses 


Case studies using developing
to applied research.
making the transition 


important but under-utilized tool.
 country information and settings were an 


a desire for greater use of cases relevant to
 
The participants expressed 


their situations. Problems of scheduling, support facilities 
and time for
 

interaction which were encountered have been 
noted in the reports referenced
 

above.
 

a work plan calculated
research problem and
Careful definition of the 


to maximize success probabilities within 
constraints of time and money are
 

key to effective applied research. Flexible 
response to new information and
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to unpredicted opportunities is also important. The evaluation team be

lieves that increased emphasis on technoeconomics and project feasibility
 

staff members of ongoing and future proanalysis would be of benefit to 


The team recognizes the desire to introduce management principles 
to


jects. 


NRC broadly and to the larger Egyptian S&T community. However, success of
 

the initial projects is vital to the program goals and the team feels that a
 

larger number of project persons should have attended the courses 
given in
 

management principles into practice is not

Denver. The translation of 


that
always easy for technically trained people and the team suggests 


mechanisms are needed to assist this process until effective R&D management
 

is well established both in the program and its projects.
 

The plans to establish management courses within NRC merit program
 

support. The intent regarding additional DRI inputs is not clear. Powever,
 

careful coordination between the NRC and DRI would be beneficial to both if
 

Short term improvement in project man-
DRI continuation is implemented. 


agement should be a priority objective of all subsequent management train

ing and a subject included in project monitoring.
 

Summation
 

The evaluation team believes that:
 

o 	 The Applied Science and Technology Program has recognized the
 
introduce
value of effective R&D management and taken steps to 


and implement appropriate management techniques.
 

o 	 The important role of management in the success of initial and
 

future projects warrants additicnal training inputs.
 

Program leadership may wish to consider:
 

for several levels of personnel
0 	 Additional management training 

within the existing program and projects. Greater emphasis
 
guides
should be placed on feasibility and economic analyses as 


to project design, evaluating tradeoffs and decision making.
 

of case studies and practical excercises with cono 	 Expanding use 

the basis for some
sideration given to use of ongoing projects as 


case material and group study.
 

relevant practical experience from Egypt and other
 
o 	 Including 


countries in the Egyptian course being developed.
 

Providing project and sub-project managers with guidance 
and as

o 

as required, to help implement management principles
sistance, 


and techniques in their R&D.activities.
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PHOSPHATE ORE UTILIZATION
 

Introduction
 

reserves of low-grade phosphate ores containing
Egypt possesses large 


These are used to produce
types and forms of impurities not easily removed. 


A project
marketable phosphate for fertilizers and industrial chemicals. 


was initiated in November 1978 with three sub-topics; pilot plant studies 
of
 

on the chemical proore beneficiation, laboratory and pilot scale studies 


cessing of phosphoconcentrates to produce fertilizers and chemicals, and
 

agronomic assessments of fertilizers. Phase I of the project is a three

year effort. A letter offering industrial cooperation was received from
 

Societe Financiere et Industrielle d'Egypte in late September 1979.
 

Interviews were held with Dr. A. Yousef, Dr. S. EI-Nizahi and Eng. R.
 

Salama. A visit was made to the beneficiation pilot plant at El-Tibbeen,
 

yet in operation due to construction delays. As with all projects, the
 not 


NRC/NAS and AID files were examined.
 

Project Summary
 

The International Fertilizer Development Center and the Tennessee
 

Valley Authority have provided extended training on chemical processing 
for
 

two NRC staff members and have assisted in formulating equipment lists for
 

submitted in March, 1980.

bench scale processing. The final list was 


Substantive further progress in this area awaiti receipt of the equipment.
 

carried out by NRC for some time
Ore beneficiation studies have been 


to phosphate beneficiation work. The

and equipment is available to devote 


pilot plant equipment is located in a new facility still under construction
 

ore
 
and has been arranged to accommodate process flow schemes 

for the three 


Startup awaits completion of electrical service
 
types prevalent in Egypt. 


to the pilot plant bay. Testing should be able to begin no later than May
 

1980.
 

Agronomic studies are planned using small test plots but data from
 

these studies are not yet available. Similar studies are being carried out
 

part of the bicgas project and-both activities might benefit from the
 
as 


sharing of methodologies, data and conclusions.
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the early formative stage but an
 
The project has proceeded through 


additional 12-18 months of effort seems necessary 
to see whether substantial
 

can take
of Egyptian phosphate ores
utilization
progress toward better 


place.
 

Summary
 

The evaluation team feels that:
 

The project addresses an important subject and 
is proceeding well
 

o 

this early point in the research plan.
at 


the water and energy costs of
 
o More attention should be given to 


costs of environmenas well as the 
process schemes under study 


tally sound handling of effluents. In addition, there is an
 

for increased capabilities in technoeconomics,
expressed need 

agronomy, and marketing.
 

A review of progress, future plans and resource 
requirements will
 

o 

be needed in 1981.
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WOOL SCOURINC AD WAX RECOVERY
 

Introduction
 

cur-
Misr Beida Dyers Company, Alexandria is the only Egyptian firm 


raw wool for domestic and export markets. The company

rently processing 


scours, cards and strands iiported wool into tops for sale to 
textile firms.
 

in the range LE 5-7 million per yea-. The objective of
 
The value added is 


the improvennt of the classical

the joint NRC/Beida Dyers R&D project is 


(lanolin) recovery processes now employed. This is
 
scouring and wool wax 


the company.
likely to lead to increased economic return to 


Members of the evaluation team reviewed NRC/NAS and AID project 
files,
 

toured the NRC
 
discussed the project with Drs. M. Kantouch and A. Beiidak, 


textile laboratories and visited the Beida Dyers plant 
in Alexandria. More
 

S. Harif included
N. Saleh, M. Kassem and
general discussions 	with Drs. 


equipment and instrumentation for this project.
 

Project Summary
 

The wool project had its genesis in the December 1977 
American Chemical
 

Society meeting with Egyptian scientists and engineers 
in Cairo and was one
 

JCC in March 1979 from a larger list of
 
of two projects selected by tne 


Dr.

Work began April 1 on a three-year project plan.
Society suggestions. 


in a June 2
 
A. Borai, Chairman of Beida Dyers, was officially requested, 


letter, to approve company participation in the R&D project and to head a
 

project steering committee. His acceptance is dated July 5, 1979.
 

The 	firs' project year just ended has resulted 
in measurable progress.
 

conducted as preparation for a subsequent trip to
 
A literature search was 


a general view of
The two-person trip provided

the U.S. and the U.K. 


modern, commercial wool processing and, importantly, 
knowledge of specific
 

in the Beids Dyers scouring system
incorporated
processes which could be 


with nominal investmentt
 

A small laboratory performing routine production 
line measurements has
 

result has been better
 
at the Alexandria 	plant. The


been established 


which already has led to
 
understanding of the existing scouring process 


reduced chemical consumption and increased wool
 
improved process control, 
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quality. Simultaneously, laboratory work at NRC 
has provided evidence that
 

centrifugation can be a practical approach 
to improving both the fraction
 

This appears to be superior to the alterna
and quality of wax recovered. 


Work at NRC continues on wax extraction
 tive process of solvent extraction. 

is in internaobtain the high quality which 
and purification methods to 


the market survey carried out by the project.
 
tional demand according to 


The evaluation team noted the close working 
relationship between the NRC and
 

Beida Dyers in the execution of this project.
 

tests of centrifugal wax
 
The original project plan called for pilot 


a scale larger than possible with existing laboratory 
equip

separation of 

It has become evident that the
 

ment but smaller than production quantities. 


specially manufactured 
with an
 
requested centrifuge would have to be 


a
 
inherent delay and added expense. The decision has been made to order 


of the four Beida
 can be incorporated in one 
larger, standard unit which 

line,
a programmed shutdown of the 


Dyer production lines. This entails 


of the new equipment;

the system piping and installation
of 


on the part of the company. These changes could be
 
alteration 


clearly a major input 


to ensure minimum downtime and
 
the equipment has arrived
initiated after 


lost production but this would ado measurably 
to the delay in pilot testing.
 

is being held by USAID/Cairo pending

The order for this equipment 


resolution of legitimate questions about 
a major instrument included in the
 

project. The scheduling of equipment

order but for another
same total 


delivery apparently cannot be made with 
sufficient reliable, prior notice
 

to permit the start of plant modifications in advance 
of centrifuge avail

ability. The unavoidable delays already incurred are 
likely to be extended
 

with probable loss of project momemtum.
 

The original economic justification for 
this project was based upon an
 

wax recovered from the
 
amount and the quality of wool
in the 


for reasonable return on
 
increase 


tlL the prospects

scouring process'. It appears 


However, it has become
 recovery remain good.
investment through wool wax 


gains in wool quality, decreases in inputs of
 
that incremental 


in effluent pollution
 
evident 


reductions
chemicals and de-ionized water,
process 

yet unspecified areas may yield
 

factors, dryer efficiencies and other as 


for wax recovery alone. The
 
of those forecast
economic returns in excess 


willingnese to
 
aware of these possibilities and expressed 

a 

project staff is 
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see evidence that alternative
 pursue them over time. The team did not 


project plans were being considered on the basis of a technoeconomic ana

lysis of the tradeoffs among the opportunities which accompany a broader
 

view 	of wool scouring economics.
 

Sumnation
 

The evaluation team concludes that:
 

The wool scouring and wax recovery project has established an
 o 

NRC 	and Beida Dyers
effective working relationship between 


Company and that measurable progress toward the project goals has
 

been made.
 

o 	 Opportuiiities for unforeseen benefits exist which could greatly
 

increase the resultant economic return and foreign exchange ear

nings.
 

It is suggested that:
 

o 	 AID and NSF make a special effort to facilitate equipment pro

curement and delivery for this project.
 

o 	 Provisions be made for the appropriate use of third country ad

visors to take advantage of expertise riot available in the U.S.
 

o 	 Application of return on investment, present cash value of future
 

benefits, least cost and/or similar project evaluation technique
 

could be very useful in guiding both shorter term and long range
 

project activities.
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CORROSION IN THE PETROLEUM INDUSTRY
 

Introduction
 

one of the topics suggested 
for implementation
 

Corrosion research was 


during the 1977 American Chemical 
Society meeting and approved by 

the JCC in
 

There had been a prior collaborative 
program between NRC and
 

November 1978. 

proposal on


A preliminary NRC 

State University supported by NSF. 


Ohio 


corrosion was reviewed by a U.S. 
advisory panel January 1979 and 

after fur

ini
ther discussions with the NAS/NRC 

advisor, the three-year project was 


A letter had been sent to the 
Suez Petroleum Company
 

tiated in August 1979. 

This
 

in May of that year requesting 
company participation and cooperation. 


resuted in an affirmative response dated 
September 6, 1979.
 

In reviewing the corrosion project, 
member of the evaluation 
team 

met
 

M. Khedr,
F. El-Wahab,
F. Saad, T. Saber,

A. Azim, V. Gouda,
with Drs. 


The project
 
S. Mustafa, M. Badran, A. El-Hosary, 

and R. Saleh. 

T. Hanna, 


on his February 1980 visit to 
Cairo,
 

files, including Dr. Snavely's 
report 


to the team.
 were also of assistance 


Project Summary
 

The Egyptian petroleum refining 
industry, along with other 

industrial
 

to have serious corrosion 
problems with frequent shut

sectors, continues 

The Suez Refinery, refurbished 

in
 

dow s from corrosion-induced 
failures. 


the site for coopera
1977 after a ten-year shutdown, 

has been selected as 


invited to observe
 were to be 

Other petroleum companies
tive activities. 


Travel time to the Suez facility (1.5 
hours)
 

project progress and results. 


to a 2 day bi-weekly interaction 
schedule.
 

has led 

corrosion


Corrosion monitoring and 

six elements.
The project has 


term solutions of industry problems.
 
to shorter
are directed
protection 
 and ma

from indigenous plants
derived
inhibitors
on corrosion
Research 

Studies 


might produce results 
in the 2-5 year time frame. of
 

terials 

are more funto industry,
conmmon


pitting corrosion, problems
galvanic and 
 Establishing
 
to increas6 understanding 

of the phenomena. 

damental efforts 


element of the project.

is the final 


a well-equipped corrosion 
laboratory 


corro
4 o a solid foundation for continued 


This straLi'
 P approach provides 

tha in

resource allocation to
if the
team wonders 
sion research ibut the 


dividual elements is consistent wi 
th the program goals.
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lack 	of instrumen
on corrosion monitoring is inhibited by
Progress 


tation and the need for staff training in techniques for in-plant monito

ring. Procurement procednires and unbudgeted training 
e:tpense issues appear
 

or more months. Timely 
cor
likely to delay monitoring activities by six 


Suez Petroleum
 
rosion monitoring is important to the NRC linkage with the 


Company.
 

Conclusions
 

The evaluation team believes that:
 

are high and, as the February 1980
 
o 	 Staff capability and interest 


advisory report points out, progress has been made 
toward project
 

The return of the original project leader may fur
objectives. 

ther stimulate the rate of progress.
 

o 	 Some combipation of NAS, NSF and AID should act to 
shortcut pro

the few items of monitoring equipment

curement procedures for 


requested.
 

to select a training mechanism and
taken
o 	 Action should also be 


provide timely funding.
 

A review of the emphasis on and support for the project elements
 
o 


should be made in the fall of 1981).
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RED SEA FISHERIES
 

Introduction
 

In 1976 the total fisheries production of Egypt was 158 thousand metric
 

is said to average about half of world
 
tons. Fish consumption in Egypt 


person basis. The major aquatic food sources in Egypt
levels on a per 


include the northern delta lakes (34 percent), the inland lakes (11
 

the Mediterranean coastal zone (13
percent), the Nile River (17 percent), 


per-cent), the high seas (10 percent), fish farming (7 percent) and the Red
 

Sea (8 percent). Specialists in the subject feel that the Red Sea fisheries
 

resources need to be better understood, and that their output on a sustained
 

Other signifthan doubled over the next several years.
basis could be more 


icant efforts, such as in aquaculture and mariculture at- being made in
 

to develop the oth-r aquatic food resources.
Egypt 


Members of the evaluation team reviewed NRC/NAS and USAID/Cairo files,
 

and discussed the details of the Red Sea Fisheries R&D project principally
 

with Dr. A. R. Bayoumi of the Institute of Oceanography and Fisheries of
 

ASRT. More general discussions were conducted with other staff.
 

Project Summary
 

Fisheries project was

Project documents indicate that the Red Sea 


originally proposed in May 1978 and tentatively approved (in revised form)
 

As of April 1980, the project was still in a state

in November of that year. 


the deliberaions 
at the
 
of planning, consultation and review, although 


have resolved many of !;e previously

fifth meeting of the JCC seem to 


unsettled points that had held up implementation. These roints appeared to
 

for greater specificity in the project's four
 
relate mostly to the need 


components.
 

project has four components: 1) pelagic

The Red Sea Fisheries R&D 


2) deep water shrimp; 3) reef fishes; and 4) lobster. Six
 
schooled fish; 


months of preparation time i envisioned for the first yeor of research work
 

on
 
for a total of 18 months. Emphasis is on the collection of statistics 


on
species' availability and distribution; and the development of improved
 

equipment and techniques for commercial exploitation.
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the use of remote sensing to prepare
been 	made for
A proposal has 


the Gulf of Suez, and to
area south of
topographic charts of the coastal 


This is under active
level fish detection.
test 	and demonstrate low light 


discussion with the Remote Sensing Center of 
the ASRT.
 

Conclusions and Points for Consideration
 

on the
 
Because the Red Sea fisheries R&D project's first phase is 
o 


out and has been the subject of exthreshhold of being carried 

tended review by Egyptian and U.S. specialists, the evaluation
 

this vork. The first phase is
 
team 	supports the launching of 


for 2-3
projected for an 18 month period, and the second phase 


- 4.5 years fron the point of initia
years (for a total of 3.5 


tion). The evaluation team believes that the impact of this R&D
 

project on the availability of total food supplies from aquatic
 

resources may be quite modest, although positive.
 

numerous queztions and issues
0 	 The project documents indicate that 

have been raised and responses seem adequate at the planning 

level. 

There seems to be little attention given to studying the instituo 

tional aspects of fisheries exploitation. This includes the or

ganization, functioning and management of harvesting 
enterprises;
 

the storage, processing, transportation and other aspects 
of out

as
economic management of such inputs

put distribution; and the 


labor force, production equipment and supplies.
 

about
 seem 	to make asbumptions or assertions 

o 	 Project documents 


areas such as the growth of
 
the probable impact of the R&D work in 


the fishing industry in the Red Saa area, the growth in employ
levels of fish consump

ment, and the improvement in individual 

tested by project


tion that are apparently not being monitored or 


The importance of responsibilities for organiza
activities. 
 are 	 re
tion, leadership, communication, and coordination 


cognized in the project documents but it is not clear to whom they
 

are eventually to be allocated.
 

In addition to the scientific and technical emphasis being given
0 	
of the Red Sea Fisheries R&D project, the 

to varying aspects 
wish 	 to considerteam feels the project leadership mayevaluation 

population dynamics of aquatic

further attention be given to thc 


and economics of product-on enterprise

species, tle technolcgy 


are in
management (especially where sizeabte units of equipment 
 com
volved), and market institutions and economics. Although 


to the need for data, careful attenmendable attention is given 

accuracy and relevance of the
 

tion will have to be given to the 


information collected.
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BIOGAS TECHNOLOGY
 

Introduction
 

further stimulated
in energy from biomass was 
Early Egyptian interest 


NRC proposed a live-year biogas
 a Canadian sponsored workshop.
in 1978 by 

for project


a revised proposal 	was the basis 

project in late 1978 and 


Comments by U.S. advisors emphasized the 
need for
 

initiation in March 1979. 


planning for village 	demonstrations.
 sociological analyses and careful 


with Drs. M. El-llelwagi, A. El-

Members of the evaluation team met 


and visited the prototype
 
Dayem, and II.Megahed for project discussions 


The project files were reviewed
the NRC campus.
biogas digester f3cility on 


to Omar Makram and Kafr Al-Khadra, impressions
and, during village visits 


to biogas implementation.
some factors pertinent
were formed on 


Report Summary
 

the first year and is
 
made substantial progress in


The project has 

A notable
 

organized for information exchange among 
the many staff members. 


successful transfer of Chinese technology for the
 
achievement has been the 


'he supportive labor
construction of domed, underground biogas 

digestets. 


to be carefully thought out and
 
atory studies underway and planned appoar 


large scale implcmenta
successful demonstration and 


will be essential to 


Similarly, the engineering studies and
 tion of biogas technology in Egypt. 


provide valuable
of various system designs should 

prototype constrvcLion 


input to the project.
 

conditions in four villages have been
 
Preliminary surveys 	of physical 


was not available for review. The project staff
 
completed but the report 


the many factors impinging on village biogas

awareness3 of
indicated an 


these factors. Social
 
the complex interactions among


demonstrations and 

limited acceptance
thought to underlie 	the
are
and economic considerations 


\'aste availability, digester

date.
of biogas technology to Econonics, 


ane manure/slurry handling
 
siting, gas utilization appliances, ownership, 


which should be understood and
 
a few of the numerous top.cs


problems are 


incorporated into the demonstration design.
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Biogas demonstrations have often failed 
to document carefully the set-


Understanding of
 
ting and the externalities which accompanied 

the project. 


the biogas role in energy generation 
for Egypt and elsewhere could benefit
 

from carefully designed and documented pre-demonstration activities, 
data
 

biogas
have not characterized
and evaluation
acquisition, analysis that 


programs elsewhere.
 

Conclusions
 

Our review has led to the conclusions that:
 

There is reasonable prospect for the application of biogas techo 

nology in Egypt.
 

The project has made substantial progress 
to date and has a sound
 

o 

technical plan.
 

Successful demonstration of biogas technology in Egypt could be
 
o 


jeopardized without early attention 
to, analysis of and planning
 

for all aspects of the demonstration.
 

The evaluation team suggests that 
the project staff evaluate the desirabi

lity of:
 
ex

an
o Convening with advisory group of U.S. and third country 


perts to develop a detailed schedule 
of pre-demonstration activi

to accele-
The project might wish 
ties and demonstration plan. 
 an
 
rate the acquisition of background data 

to better support such 


advisory group.
 
villages (presuming the
 

of demonstration 
o Incrensing the number 
four of those identithree or 
an adequate plan) to
existence of 


fied, adding to the key variables 
to be tested and the confidence
 

level of results.
 
with interested community


and discussions
seminars
0 Holding to increasein the demonstration 

groups not directly involved 


obtain an understanding of attitudes
 interest in biogas and to 


toward the technology.
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MORE AND BETTER FOODS
 

Project Overview
 

The More and Better Foods Project is made up of three components: 
food
 

The components include application
technology, nutrition and farm systems. 


to food plants and village level activities. The village
of research data 


processing, livestock productivity and
level activities (touching on food 


led by a cooidinated team
 
crop management, and nutritional monitoring) are 


communicaof NRC specialists. They apparently have maintained effective 

tions with each other, with participating farmers and with members of the 

village council as well as other local leaders. There was some evidence of
 

in the villages by the
interaction with other activities being carried out 


governate and the Ministry of Agriculture. The NRC team generally makes
 

weekly visits to Kafr al-Khadra and Omar Makram, the two villages involved
 

in this work. Additional workers are brought in as needed.
 

provision of economic incentives in the form of materials, equiphe 


seed, for example, combined with reasonably consistent repayment 

or
 

ment or 


cost sharing by the villagers from realized profits seems to have been 

useful in achieving effective participation. A portion of increased pro

to the village council to be used in stimulating broaderfits are returned 

Efforts to engage a larger fraction of the local population
participation. 


since they bear heavily on quetions of larger scale
merit close attention 

implementati on.
 

activities (sub-projects) areIn many respects, the variou-, village 

they, in fact, constitute a definable,

sufficiently well coordinated that 


facto orpanization
single sub-project. More formal recognition of thi-, de 


might assist linkages with village socio-economic data gathering, the doc

with their causes, the improved tar
umentation of successes and failures 

geting of new interventions and the planning of similar projects at new
 

locations.
 

Refining, Industrial

The industrial demonstrations (Cottonseed Oil 


from the village

Making and Supramine) are undertaken separately 


These are discussed one-by-one in the
 
Cheese 


demonstrations and from each other. 


following sub-project analyses.
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The evaluation team spent considerable time with the More and Better
 

Foods Project because of the extensive network of sub-projects, personnel
 

and cooperators. Files were reviewed at USAID/Cairo and NAS/NRC. Visits
 

were made to the old village, Kafr al-Khadra and the new village, Omar
 

Makram, which were chosen for this demonstration. Local personnel coo

perating with this program were interviewed and farmer meetings attended in
 

both villages. Work underway in each village was inspected.
 

Interviews were held with Drs. M. Kamal, A. El-Nockrashy, and N.
 

Saleh, and the following investigators: Drs. 0. Galal, F. Osman, N. Ahmed,
 

M. Abd El-Salam, I. Rifat, A. Abdel-Dayem, H. Salama, H. Al-Nomany, H. Ali,
 

M. Effat, A. El-Nimr, M. El-Beltagy and B. Ahmed. An evaluation report on
 

More and Better Foods by Dr. C. 0. Chichester dated 2/27/80 was noted by the
 

evaluation team.
 

Cottonseed Oil Refining
 

Introduction
 

Cotton is the most important agricultural crop for export in Egypt.
 

By-products of cotton production are edible oil and cottonseed cake or meal.
 

Of the 950,000 tons of cctton seed pi'oduced annually, 700,000 tons are
 

expelled or exrcact*', producing about 90,000 tons of edible oil.
 

The extraction process by which oil is separated from gossypol-con

taining seed results in a crude oil that is highly colored and difficult to
 

process or refine.
 

inis food technology sub-project has been designed to prevent color
 

fixation of cottonseed oil and to improve refinement procedures for oil
 

already color-fixed. The sub-project goal is to produce high quality re

fined oil with minimum oil loss and a low processing costs.
 

Researchers at NRC have joined with personnel from the Al-Badrasheen
 

Oil and Soap Factory to design and conduct laboratory and pilot scate
 

studies on processing treatments to accomplish the above objectives. Pilot
 

scale kettles were designed, built, installed at NRC, and used for the
 

study. Research started June 1978.
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Sub-Project Review
 

A number of experimental treatments 
have been tried in order to improve
 

improved processing
Some of these are applicable as 
oil quality and yield. 


that both NRC and industry have
 use. It is apparent

steps for industrial 


analysis, and es

provided inputs to planning, research, sample and data 


Pilot scale
 
to apply results at a factory level. 


tablishing a scenario 


factory in quantities from 1 to 50
 
on oil from the
studies were done 


detail all process
to finish in exact
steps are
kilograms. Remaining 


a plant scale with batch quantities
 
changes and transfer the technology to 


of 16 tons.
 

treatments developed under
 
The prospect of industry adapting process 


costs and improve
reduce
to be good. The treatments

this project appear 


product quality, possibly to the e:.tent 
of eliminating an oil bleaching step
 

It is important that NRC

oil refineries.
routine in edible 


in Al
which is now 


plans of making process changes

adhere to present
personnel 


Badrasheen factory within 3-6 months.
 

a marketing seminar under the training
 
The sub-project leader attended 


with
 
one team member visited plants in the U.S. Team work 


program and 

Alro encouraging is
 

industry representatives is evident 
among NRC workers. 


othr problems ia edible oils not directly supported
 on
associated research 


on the quality of hexane (used for
 
Work is being done


by this project. 

feeding purposes,
soybean cake for 


solvent extraction), the quality of 


soybean oil.
and dcodorization of 
stabilization of rice bran oil, 


the expansion

capability of contributing to 


This sub-project has the 


so that an Increasing percentage of
 
of edible oil processing within Egypt 


refined domes
of edible oil imported annually might be 


the 400,000 tons 


added product value, along with 
equipment, personnel and
 

tically. If so, 


supply costs, could accrue to Egypt.
 

Conclusions and Recommendations
 

team concludes that:
The evaluation 


progress in improving

at NRC have made measurable 


o Res,-archers 
 laborin processing steps at 

cottonseed oil quality by changes 


atory and pilot scale levels.
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is evident and indications
 o 	 Participation by industry personnel 


are 
that process improvements will be incorporated into indust.y
 

practice.
 

a data base needed
 o 	 This sub-project has potential for proqiding 


for expansion of refining capacity of crude edible oil.
 

We recommend that:
 

o 	 Full support of this sub-project continue and that results be
 

applied at an industry level very soon.
 

Processing studies related to refining such as extraction, expelo 

a part of this study.
ling, and quality of hexane be kept as 


industry contacts, particularly in other couno 	 Personnel widen 

tries.
 

Industrial Cheese Making
 

Introduction
 

consumes over one-third
The production of soft white cheese, Domiati, 


Domiati cheese is produced by a nu.,ner of
of the milk produced in Egypt. 


dairy plants. Only the production of %jtter oil (ghee) consumes more milk
 

than the cheese process. As milk production and demand change, fluid milk
 

expensive for use in the production of
is either less available or more 


A percent of cheese production costs, have been

cheese. Milk costs, as 


past few years and now constitute 75-80 percent of the

increasing for the 


cost of producing cheese.
 

is increasing each
The volume of dairy products imported into Egypt 


(DSM). A study was
 
year, including both white cheese and dried skim milk 


part of the More and Better Foods Project, on the use of DSM as
approved, as 


This has been expanded
a partial replacement for milk in cheese production. 


that could decrease production costs by

study a number of ingredients
to 


reducing whole milk requirements.
 

Sub-Project Review and Evaluation
 

Work 	conducted under this sub-project includes an extensive literature
 

review, laboratory-scale formulations and analysis 
at NRC, pilot-scale pro

duction at Misr Milk and Food Company in Domiati, and evaluation 
of formula

tion 	changes by research and industry personnel.
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Product formulation changes included substitution of DSM for whole 

milk, adding lipase enzyme for flavor development, and adding butter milk
 

poweder and milk fat. After assessing the acceptability of these formula
 

subjected to economic evaluation to determine the effect
changes, data were 


of formula changes on product cost. Although cheese produced by substitu

tion of DSM for whole milk altered product quality, echods were studied to
 

correct any quality problems and the final product was fa;rly similar to 

that 	produced by whole milk.
 

Apparently a working relationship exists between NRC and personnel in
 

the cheese industry in preparing and evaluating alternate formulations.
 

such as Mi3r Milk and Food Company
The continued cooperation of companies 


will 	ensure both technicsal input by industry and acceptqnce of research
 

results.
 

Since DSM and butter oil are products of the dairy industry, world
 

prices on these items eventually follow milk prices and these products may
 

not remain as viable substitutes for milk in soft cheese manufacture. If
 

could be used that are native toother items such as vegetable proteins 

Egypt, or could be produced domestically, cash flow for inputs could be
 

reduced.
 

team was reference to studies
Of particular interest to the evaluation 

proteins (SCP) from high-salt wheybeing started on growing single cell 


which is a by-product of soft cheese manufacture. SCP will then be dried
 

About one million tons of highand used as an ingredient in poultry feeds. 


salt whey is presently produced each year in Egypt, and the SCP produced has
 

a ready market in poultry and livestock feeds.
 

Conclusions and Recommendations
 

team concludes and recommends that:
The e.;aluation 


studying alternate form" 	 Considerable progress has been made on 
that 	 savings could be affectedulas 	 for making Domiati cheese and 

by instituting thege formula changes.
 

given to economic impact of cheese
" 	 Adequate attention has beven 

marketformula changes but attention could be 	 directed toward 
formulas.acceptability of products with different 

this 	 sub-project particularly in 
o 	 Further work iq warrrinted on 

view of village level mi~lk proccssing studies that could con

ceivably reduce milk available for Domiati cheese production.
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o Market acceptability tests shold be conducted on 
new cheese form

that results 	are readily applicable in industry.
ulations so 


for soft cheese is desirable,
research on formulation
Continued
0 
of vegetable 	proteins that pospossibly looking toward the use 


properties.
sess the needed ntitritional and functional 


Supramine
 

Introduction
 

is produced by the El-Nil
Supramine, a weaning food for infants, 


Pharmaceutical Company in Cairo. Ingredients used are chick peas (38 per

cent), hard wheat (28 percent), lentils (18 perent), skim milk (10 perent),
 

a mixture of calcium carbonate and vitamins A, E
 sucrose (5 percent), and 


and B ( percent).
 

18 years ago for une in Algeria and was
This food was developed about 


It has been used in Egypt for about ten

based on fairly cheap ingredients. 


years but with limited success. Ingredients are now more expensive, accep

though price is cheap, equipnent to produce the

tability is poor even 


product is fairly old and worn, and problems exist with shelf life, 
package
 

quality and insect infestation. Research is aimed at improving formula

tion, processing, and packaging in order to obtain a cheaper and more 

acceptable product. 

Sub-Project Review and Evaluation
 

covered, and interviews with sub-project leaders, confirmed
Reports 


that different formulations have been made on a laboratory scale, 
and that a
 

cheaper and more acceptable product will be produced in pilot scale 
quanti

related problems have been

ties. Part 	of the acceptability and quality 


solved by use of enzymes and pre-cooking some of the major ingredients 
such
 

them mixing the final product in dry form.
 
as chick peas and lentils, and 


that microbial analysis of
 One cause for alarm in a4apting this process was 


milk samples to be contaminated with
 
ingr.!dients 	 showed some Aried 


Perhaps closer attention to overall packaging methodology and
 Salmonella. 

a
 

ingredient quality will need to be considered if dry mixing is 
adapted as 


commercial practice.
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acare apparently well 
Products sold in competition with Supramitne 

a
 

at much higher prices and with much less nutrition. 
Pirhaps


cepted even 

in order to determine their overall
 study of these formulas would be useful 


acceptability.
 

of foods for weaning infants and

and utilization
The distribution 


growing children is of concern particularly 
with families in outlying vil-


Maybe a marketing specialist would be of benefit 
in determining the
 

lages. 


best methods for distributing and utilizing Supramip'e.
 

for infants and

mentioned of producing products
The possibility was 


young children from locally grown items incorporated 
into foods acceptable
 

idea is pursued further, an
If this
particular rural populations.
to 


important goal of researchers is to ensure that 
adequate nutrition, safety,
 

built into the products.
and quality are 


Nutritional data indicate the need for more 
effective nutritional pro

age. Considerable
 
grams from the time of weaning to at least six year of 


If
 
technical progress has been made to improve Supramine for this purpose. 


these improvements can be incorporated into a weaning and child food that
 

can be distributed and utilized successfully, 
this technical progress will
 

a base for improving overall nutritional
 
be worthwhile and should serve as 


ideas and practices has
 
levels. Certainly the interface for adopting ziew 


expanded to
 
been established in the two villageb. Hopefully this can be 


effective distribution of Supramine
as a base for
other villages and used 


type products.
 

Conclusions and Recomnendations
 

The evaluation team concludes that:
 

for improvements in weaning and child
 
o There is a definite need 


in order to obtain acceptability, quality and
 
foods in Egypt 


made in improving

and definite progress Nas been


nutrition, 

Supramine for this purpose.
 

on infant and
should continue
development efforts 
o Research and 

child foods, and'more attention needs 

to be given to marketing and
 
and training


of, product distribution systems

other aspects 

methods to obtain product acceptance.
 

Production on pilot scale levels be instituted with improved 
for

o 

mulations, and data on acceptability collected 

from mothers pur

chasing the product.
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o Data from other countries on similar products be reviewed, re

lated to Egyptian conditions, and additional related sociological
 
data gathered as needed.
 

Nutritional Monitoring
 

Introduction
 

Nutritional Monitoring is associated with the village demonstration
 

activities of the More and Better Foods Project. It is a straight-forward
 

attempt to obtain inexpensive, easy-to-administer measures of trends in
 

nutritional status. It is the belief of the sub-project leaders that body
 

weight (in relation to age) is a logically dependable index of about 80
 

percent of the information needed by the project regarding the status of 

individual health with respect to protein-eneroy nutrition. The reasoning
 

is that the food and agriculture demonstration activities in the village are 

likely to have an impact on the nutritional status of its population. It is 

expected that the year-to-year trends in aveiage body weight for different 

age groups will reflect this impact. 

Sub-Project Summary
 

Birtn weights of children born in the village are taken by the official
 

health worker attending the delivery. An information sheet with the iden

tification of the child, its weight and its date of birth (among other 

information) is prepared and kept on file at the village health unit. Sub

project personnel irdicated that a duplicate of this infor',Iation was pre

pared and retainec. at NRC. The "Gomez Classificatlon" is used which sepa

rates weight/age ratios into categories of first, second and third degree 

in the distribution of new bornmalnutrition. If shifts occur over time 

children among these categories,, sub-project leaders believe that this will 

be (at least tc sore significant degree) due to changes induced in the
 

village by the sub-project.
 

children at other ages (predominan-Weight measures are also taken of 

tly in the pre-school years). These occur as opportunities permit, (such as 

a vinit to the village health center for other reasons) and records are 

maintained on each. 
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index which is the of
Anemia is another nutritional status subject 


the village A simple color comparison
testing and development at level. 


in which a drop of blood drawn from a subject's finger is
method is used 


compared with a standardized color chart.
 

such breast feeding time, infant mortality
Additional measures as 


are also being explored for use as inexpensive and effecrates, and height 


tive indicators of physical quality of life with a demonstrable connection
 

to nutrition.
 

Conclusions and Points for Consideration
 

" The measures being used and tested are admittedly rough ap
diffuseproximations. However, this is in keeping with the 


nature of the sub-project's intervention in the two villages.
 

The sub-project is not targeted on any defined segment of the
 

village population, nor is it calibrated for a specific nutri
tional impact.
 

o 	 Village-level nutritional monitoring is still in the development
 

stages and should be further refined. Some of the problems appear
 

to include winning the support and commitment of village level
 

staff, and maintaining the continuity and intensity of personvel
 

application.
 

stage, sub-projects of the
 o 	 Possibly at a later when and if the 


More and Better Foods Project become more finely tuned to the
 

needs of specific segments within the populations of the two
 

villages, it might become important to refine the sensitivity of
 

measures of nutritional status to these differences.
 

Village Food Processing
 

Introduction
 

The objective of this sub-project is to extend and improve preserva

tion, processing,'packaging and marketing methodology for agricultural pro

ducts at the village level.
 

Review and Evaluation
 

Products mentioned for preservation studies include vegetables such as
 

turnips, carrots, peppers, tomatoes, and cucumbers, apricots, citrus, fish
 

Solar drying and pickling were mentioned as preservation
and peanuts. 


produce a cocoa butter

methods as well as expelling ohi from peanuts to 
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The expeller cake would be used for feed purposes. To our
substitute. 


thus far but with success at the

knowledge, only pickling has been done 


village level.
 

one on pro-
Two associated studies were mentioned under this topic, 


ducing butter and low fat cheese (qareesh) from locally produced milk, ond
 

The cheese
culture of fish in a lake formed from canals.
the other on the 


and butter study was underway, and plans were being made for the fish
 

production study in the old village.
 

helping villages to utilize foods
This sub-project has potential for 


less food, extend the food supply over more months
 more efficiently, waste 


However, close attention must be
of the year, and to generate extra income. 


given to the safety of preservation methods, and full consideration must be
 

3nd products that are familiar and acceptable to vil
given to processes 


lagers. In the case of peanuts, establishing an orderly marketing system 
to
 

preferable to

existing industries expelling and extracting oil might be 


the village level.
small-scale processing at 


Conclusions and Recommendations
 

The evaluation team feels that:
 

too general in nature, but
 
o 	 This sub-project is fairly broad and 


progress is being made in specific areas such as pickling and
 

feedback from villagers on product
cheese making. Considerable 


ideas would be desirable.
 

Oportunity exists for local processing of agricultural pr, icts,
 
o 


but payback, improved nutrition, and better utilization 
of local
 

products must be realized.
 

to safety and acceptability of proo 	 Adequate attention be given 


ducts 	and processes, and more consideration be given 
to central

the village level where villagers
ized 	processing facilities at 

products under the direction of trained
could process their own 


technicians.
 

'Livestock and Poultry
 

Introduction
 

production of
 
The purpose of this cub-project is to demonstrate the 


meat, poultry, milk and eggs; to coriduct studies 
whcre necessary to provide
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solutions to relevant problems; and most importantly, to help apply exist

ing knowledge in poultry and livestock 
production at the village level in
 

order to increase productivity.
 

Sub-Project Review and Evaluation
 

and/or producfacing expanded numbers 

Recognition of the problems 


tivity of livestock seems to be apparent 
among all personnel contributing to
 

the following problems that
 
this sub-project. Sub-project leaders listed 


livestock,
level: drain on feedstuffs to sustain 

exist at the village 


unevenness of feed supply and imbalance 
of nutrition during each year, low
 

productivity of meat anu milk by native 
breeds, use of animals for draught
 

purposes, and problems with disease, parasites 
and reproduction. Also, the
 

lack of a solid data base on actual production 
of weat and milk, the economy
 

are recoproducts being produced

of this production, and composition of 


These data are useful in this
 
gnized as problems and are being addressed. 


to a nutritional 
data base for
 
as well as in contributing
sub-project 


villages.
 

Research reported on prevalent diseases 
and parasites affecting live

stock seems to be complete and thorough. 
The information should be used as
 

increase productivity.
to correct problems and Pro
quickly as possible 


is being raade on detection, condemnation and destruction 
of animals
 

gress 

in the treatment of
However,
tuberculosis and brucellosis.
affected with 


of vaccines requiring refrigeration is a
 
controllable diseases, storage 


problem in villages as interruption of electrical service is frequent and
 

I
 
unpredictable. 


A number of ideas for improvement 
of animal nutrition were discussed,
 

Examples are extending protein
 
part of which are already being implemented. 


from berseem clover by interplanting winter
 
available during the winter 


fattening of
 
ryegrass and elephant grass, and weaning and 


annuals such as 

Also, the use of artificial insewina

young calves on a cooperative basis. 


tion is being practiced and superior 
meat and milk breeds are being intro

program of the
evaluation
with an existing breed 

duced in cooperation 


Ministry of Agriculture and Cairo University.
 

Programs to improve and expand production 
of poultry meat and eggs are
 

programs in
for demonstration
been selected

underway. Villagers have 
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program supplying baby chicks, feed,
 
chicken broiler growing with the 


Cost will generally be borne by
 
equipment, medication and technical 

advice. 


in the villages. Expertise is
 
the grower and marketing will be locally 


success of the first stages of this program but 
expan

to ensure
available 


sion 	will require coordination through 
an extension service, cooperative 

or
 

commercial company
 

poultry production is
 
to livestock and 


An overriding problem common 


feeds, particularly
of better balanced 	 con
to farmers
the availability 


use with locally grown feed ingredients, 
and the maintenance
 

for 


of an analysis and feed formulation 
program to allow preparation of balanced
 

centrates 


Consideration should bc given to provide 
grind

diets throughout the year. 


for the purpose of
 
ing, 	chopping and mixing equipment to both villages 


concentrates for demonstration projects 
in livestcck and
 

providing feeds or 

as is
 

If provided by outside funds, repayment 
should be required, 


poultry. 


done 	with the poultry piogram.
 

and Recommendations
Conclusions 


team 	feels that:
The evaluation 


improving livestock,
the 	 potential of 

0 	 This sub-project has 

cropping practices in the demonstration
 
poultry and associated 


villages, and should be continued.
 

and service work by
effort
"extension-type"
o 	 Considerable 
 is required to improve
researchers and technicians
vetenarians, 

livestock and poultry productivity.
 

Attention be directed toward specifying 
and purchasing equipment
 

o 
 locally produced feed
 
for village use to grind, chop and mix 


ingredients.
 
use of vacto effective storage and 


o 	 Special attention be given 


cine and medicines for disease and parasite control 
of livestock
 

and 	poultry.
 
at the village
stock
be made of existing genetic
0 	 Maximum use 


level.
 

Plant Production, Protection and 
Soil Analysis
 

Introduction
 

two vil-

The purpose of this sub-project is the demonstration 

in the 


lages of new technology aimed at.increasing 
food production, and evaluating
 

3
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its success by the degree of farmer acceptance, increased farm income,
 

animal nutrition. These
increased food supply, and improved human and 


objectives would be reached by new crop variety introduction, new 
cropping
 

fertility managepractices, improved control of pests and improved soil 


ment.
 

Sub-Project Sunmmary
 

The adoption of a system of growing tomatoes on wires gave a yield
 

in the villages, with a low cost investment.
increase up to 15 tons per acre 


to times the present
Nearby markets are said to be able to absorb up ten 


production if it were available, especially if a redder tomato variety was
 

used.
 

A start has been made in the introduction of improved crop varieties.
 

Examples include a ne- export onion variety, Giza 20, and two new varieties
 

of wheat (Giza 155 and Giza 157) which show promise of superior yields. 
We
 

improved crops.
believe there is need to introduce or develop still more 


A new practice introduced was the intercropping of onions with soy

beans, thus saving land preparation costs. Other new cropping practices
 

in the villages include: 1) innoculation of clover seed with

initiated 


mixture of berseem clover and ryenitrogen-fixing bacteria; 2) planting a 


giving an improved balance of protein and carbohydrates for
 
grass thus 


livestock feeding; 3) increasing the planting of potatoes, a crop which
 

gives the highest yields of food calories per acre among all agricultural
 

The team noted the acceptance by the
 crops; and 4) foliar feeding of wheat. 


villagers of these new and improved methods and techniques. As inducements
 

to the farmers, NRC supplied the necessary seed, plants, wire and chemicals
 

with the understanding that repayment would be made from increased 
profits.
 

In addition, the village council retains a small amount of the 
profits to be
 

used for adding more farmers to the program.
 

in the identification and characterization of
Progress has been made 


Personnel in the sub-project are
 an unusually large number of plant pests. 


of practical pest and disease control,
 
now planning to add new methods 


especially by non-chemical means.
 

It was found that Oronbanche, a plant parasitic on broad beans, 
did not
 

grownear fennugreek plants. Using this-observation, the project 
has introduced
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of broad beans and fennugreek. When
 
the practice of mixed plantings 


this is done, Oronbanche is controlled and 
both plants mature normal crops.
 

Research is planned to isolate, characterize, 
and eventually synthebize the
 

as a means of
 
root exudate which inhibits germination of Oronbanche seed 


to plant pathogens.
seen of losses 	of crops
control. Evidence was 


initial findings
taken, and analyzed. The 

Soil samples have been 


in the
 
develop useful fertilizer recommendations


be to
should now used 


given to plant tissue analysis
 
village. Consideration has already been 


Some
 
which provides even more specific information 

on plant nutrient needs. 


improper

soils in the village becoming water logged because of 


of the 	 are 


water management.
 

Honey production and silk production are 
being introduced as auxiliary
 

more less spare time and
 use of or 

programs to augment income, making 


otherwise unused land.
 

Conclusions
 

that:

The evaluation team concludes and suggests 


in providing a
to be making a start 

o This sub-project appears 


the team
 
valuable link 	in agricultural extension. Therefore, 


believes the project should continue along 
these same lines, but
 

farmers involved.

ahould increase the number of 


evaluation be made for expanded research opportunities to
 o That an 

develop research programs in non-chemical methods of pest con-


Crop improveof soil-borne pests.
trol, especially in control 


ment and crop nutrition efforts shold 
be expanded, and that steps
 

to correct imtransfer presently-known technology

be taken to 


proper irrigation practices now being used.
 

to the
 
results and other findings, should be reported 
o 	 Soil test 

as soon as practicable.
villagers 
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NEW CROPS FOR ARID AND SEMI-ARID LANDS 

Introduction
 

Members of the evaluation team reviewed the NAS files on this project
 

and discussed the project with Dr. E1-Seltagy the principal investigator,
 

.. No site visit was made because the site has not been developed.
 

Project Summary
 

Although this project was given favorable consideration by the JCC in
 

November 1978, it has been slow in developing since that time. The delay
 

came as a result of a disagreement on the nature and scope of the project.
 

a result of
We understand the problem has now been resolved. However, as 


this problem progress was slowed. A final project plan was approved in
 

January 1980.
 

Soil and water surveys have been done on the site for the project at
 

Kom Oshein in Fayoum Governorate. Site preparation has been delayed
 

because of the lack of field equipment. Another constraint on progress in
 

the lack of seed in sufficient quantity to start
the project has been 


initial nursery plantings.
 

Some progress has been made ingrowing about 400 seedlings of jojoba at
 

AI-Azhar University (seed sent by a cooperator in the U.S.) and a start was
 

made on determining cultural needs of lima beans and winged bean at Aim
 

Shams University. The principal investigator on a trip to the U.S. has
 

developed the possibility of future cooperation with the Firestone Rubber
 

Company.
 

Observations
 

The present plan has been carefully worked out and the project has
 o 

made a start in its implementation. However, given current pro

gress, it is unlikely the planned objectives can be reached by
 

1983. The team believes the mid-range (5-years) and long range
 

(10-years) objectives of the project are valid, but special con

sideration must be.given to the means by which this project could
 

be continued beyond Phase II.
 

o 	 Steps should be taken to speed up procurement of the critical
 
to start work on #ite preparation and crop
equipment needed 


establishment on the site. Specifically, arrangements should be
 

made to provide a system of seed procurement which would ensure
 

delivery at the earlipst possible time.
 

o An economic feasibility otudy should be made of this propject to
 
into profitable
estimate its potential for bribging desert land 


agricultural use and in developing mew industrial enterprises.
 

-42



.~........
i t 

ATTACHM!Nd A 

and funded under the program.
 

Definitions and Acronyms 

program- The totality of activities under Applied Science and Technology 

Research - AID Project No. 263-0016. 

Project- An infrastructure, research or demonstration effort approved 

Sub-Project - A separately managed activity within a project.
 

AID Agency for International Development
 

AID/W Agency for International Development - Washington
 

ASRT Academy of Scientific Research and Technology
 

DRI Denver Research Institute
 

DSM Dried Skim Milk
 

JCC Joint Consulative Committee
 

NAS National Academy of Sciences
 

National Information Documentation Center
NIDOC 


National Science Foundation
NSF 


NRC National Research Center
 

PASA Participating Agency Service Agreement
 

R&D Research and Development
 

R&M Repair and Maintenance
 

R&MC Repair and Maintenance Center
 

SIC Scientific Information Center
 

USAID AID Field Mission
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ATTACHMENT, B 

EVALUATION Ttm 

August E. Kehr
 
Cornell University of Genetics, plant


Received doctorate at 

pathology and cytology. Formerly in charge of aonatil pro-


Department of Agriculture.
gram in crops research in the U.S. 
Participated in 1975 U.S.D.A. Ministry of Agriculture 

study of
 

Constraints to Agriculture Production inEgypt., Presently re

tired.
 

Nicoloss Luykx
 Served since July 
Ph.D. agricultural economics 

(Cornell 1962). 


the senior specialist for agriculture, food and rural
 
1978 as 

development in the planning of the Institute for Scientific 

and
 
Served previously in AID's
 

Technological Cooperation (ISTC). 

Bureau for Development Support-as Deputy Di

Washington-based Di
for Title XII and University Coordination, and 

as 
rector 
rector of the Office of Development Administration. 

Was pre

viously (1970-76) founding Director of the Food Institute at
 

the East-West Center inHawaii, and (1966-68) 
Senior Advisor to
 

Ha
 
the Academy for Rural Development inComilla 

(Bangladesh). 


served on the faculties at the University of Hawaii (1970-76),
 

Michigan State University (1966-70) and 
Cornell (1961-66).
 

James E. Marion
 
Director of Research, Gold 

Ph.D. inNutrition and Biochemistry, Bience 
Kist Inc., Atlanta, Georgia. Formerly Head of Food 

Department, Georgia Agricultu'al Experiment 
Station at Criffin.
 

Background inresearch administration 
and research studies re

lated to the food technology aspects 
of agricultural comodities
 

produced in the southeast section of the United States.
 

Clinton A. Stone
 
International
 

M.S. in Engineering Physics, Senior Scientist, 

Institute of Technology. Senior
 

Programs Division, Georgia 

specialist to the Planning Office, Institute 

for Scientific and
 

Technological Cooperation (1978-79), 
AID Office of Science and
 

and Director, Physics Research, IIT Re-

Technology (1974-77) 

search Institute (1974-).
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ATTACHMENT C
 

Phase II Budgeting
 

The evaluation team was not able to make a detailed review of
 

each line item in the maintenance and optimum phase II budgets considered by
 

JCC-5. There are several general ebservations which can be made, however.
 

This evaluation report recommends that the demonstration pro

jects devote more effort to data acquisition, sociological studies, eco

nomics and plniiing for new demonstrations a,; well as for the transition to 

wider scale IrrmpleMentation. If implemente'd, the recosrnendntion would r,!

quire added project funding: We est imate tha t $0.5 million would provide 

the nece,;sarv supplies, services, and technical assistance. 

Neither budget allow,, for th,, exp.insien of successful ongoing 

projects. This perhaps could be achi-Pved by adju,,tinz nt , between line items 

which reflect the progres, and potential for each project Project evalua

tions over the coming nine to 18 mnnt h, coul( provide the ba,,,, for such 

adjustments. Another alternative is the ,etting of more modest goals for 

the Scientific and Technical InforMat ion Project. P'arenthetically, the 

team was not able to rationalize the propoed Scientific and Technical 

Information expenditures for consul tant ,/educators given the suggested 

training investment. Further discussions on this point seem advisable. 

The suggested $4 million increase in equipment expenditures in 

an optimum budget seems out of proportion. New projects, including Stan

dards and Measurements, total only $3.3 million which includes some pro

visions for equipment. The nature of the new projecti will, to some 

degree, determine the necessary equipment. However, one would hope that 

Phase II .3intenance budget for instrumentation could support more new 

project activity than envisioned.
 

In summary, the' maintenance budget &eems barely adequate with 

the proviso that line item adjustments are possible. An additional $0.5 

million should be made available for sociological, economic and planning 

inputs to demonstration projects either through item adjustments or added 

funding. The distribution of funds -in the optimum budget merits further 

discussion and justification.
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Eururi SUMMlARY 

This Report gives the results of tle study by an Evaluation Team of four Egyptian
and three international experts of the proposed design of an information systen to 
provide infonration services of iirpotance in science, technology and national 
development (ST"I ). The pLan has be.en developed over a period of two years under 
the technical direction of Dr. V. Slancka cZ the. Georgia Institute of Technology 
with U.S. Agency for Internztional Developmnit fnxing under a contract administered 
by the U. ,. Nationzl Science Foundation and with the guidance 6f professional
personnel fran the Egyptian Acadcy of Scientific Research and Tec!oljy -an related 
Ecgptian inntituticns. 

The proposed national SrI Systcm for Egypt is pri !rilydescribed in four reports
(listed in refexcnce 2) u.tich were issued during the past several ro7nths. These 
reports cover a national policy for STI, the design of the proposed systan, an 
inp1ahnntation plan, and-] a miwn okr develcrent plan. I-T2_e reports were pr,:ceded by
several docurcnts renortiry the results of e-xtenusive, netior-rdde mrveys of Ihe 
infarnation resources of Egypt. Tlh Evaluation Te xan thie was briefedmrined report,
by the contractor, delibe2rated during an intensive six-day rvetg in C-jro, and 
produced this unaninrjus report. 

The repoit is structured into a series of gjnryral and sp'ific firA.ijrs and 
recxrrerItions. The rujor general findings are that: 

+ Egypt could increase its rate of national develcr.nrnt with U:i prxo.tcsed 
national STI Systi3-. 

+ 	The proTsed design, 2snplcrintataon, and runpwer dcevejqimt plans a.e 
sound a d are ccraatible with the BLgyptian envirorm2nt. 

The m-ijor specific findings are tdiat the prcposed Lnfoxmation resources and 
services systcs; should be an oxen-endld netork of sLx n-des devoted to specific
technical areu3, that an active clientele ievelorcmnt progrmn should be initiated, 
and that a doc-int delivery service be offc-red a- proposedl in the four reports. 
Technologically, the proypsed systnM archibcture, the plan to maintain hardware 
and software crlzatiibility at all the noxdes, ai the pronosed tie to internaticnal 
[,acket-wvitcin; rmtworks are aporopta. The prorosJd crash tsrzrning proxyrazn for
professioral aril praprofessional inforrtio r[ecialists is che most cost-effective 
arproach in the r nxir-wor develorc4nt. in thex ciagenrnt and goveranoe area, 
t-ere is a need for a strong central project directorate which caries out a number 
of technolcgical tai;ks such as monitoring of activity at the. nodes, technical 
su-port, aInd l (. and 3tandards, and other functions,eel IWrnt of harcdware s;oft;ware 
associated with a iatioal focal. mint for STI. 

'Te rijor g( rneral r (x]!wcryldtict :-Sare that tle ri--ilts of the initial phase of 
th! project should l., accepti-d by the Egjyptian anl 1INIDaut.hrities and that the 
detailed design and irphmAntation phase schehuled to take three years should start 
as '"on as possible. Also systcmatic effort should be made to identify the mst 
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inrortant user comunities and have tleir representatives participate actively in 
the detailed design and implementation phases. In addition a res=onsive project
Laadership and an effective decision-making mechanisn should be developed. 

The major specific reccmi-ndati-n mae by t-- Tcmn include Srcater amhasis 
being given to the use of the Arabic language in software develcpTent and that 
greater use be made of the experiences of other developing countries in the STI 
area. In addition to the crafh training program which should be an integral part
of the responsibility of the project directorate, efforts should be made to 
strengthen the informartion science-related academic progress in Egyptian universities. 
In most cases training should be accmplished in Egypt to reduce costs. A 
national policy staterent with respect to SI should be fon~mlated and an effort be 
made to include this statemnt in the Egyptian National Plan for Sociocconcric 
DeveloFmnt.
 

The Evaluation Ten also reviewed a Separate but siniltancus training progran
for Egyptian librarians and infonati cn sb-cialists carried out by the Catholic 
University of A=.rica in Washington, D.C. which traired fitteen Egyptians who are 
part. of the available human rr-sources in Egypt. 

The estimated cost of the inplcrrentation phase, if funded by the Egyptian 
qovenmrnt axd tle USAID according to present plans appears to be adequate to 
launch an effective national STI Systan for Egypt in three years. 
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PREFACE
 

It is a pleasure to acknowledge on behalf of the Daluatin Team (enbers listed 
in Appendix A) the many courtesies ard substantial assistance provided the team during 
the six-day working period from March 15 to 21, 1982 in Cairo. 

Dr. I. Badran, President of Egyptian Academy of Scientific Research and T -chnology, 
met with the external iiorbers of the team and graciously hosted a luncheon for the 
entire group. Unfortun tely, his busy schedule precluded his taking a nere active 
role in the Tebam's work. 

Dr. Eng. M. Halloucda provided the Teamn excellent logistical supporc and participated 
in the TIv,.n metings on several occasions, Ile provided active guidance to the Ten 
and marde several crucial ontributions to the team's developing xxIerstanding of the 
Egyptian environmnt. His hospitality and inn erable courtesies gave the Team a 
feeling that they were valued as individuals as well as a group. 

Dr. Mohamad Madkour served in a dual role. He wa r a cracious host for a Team 
luncheon and alp- participated as an active Team arxrbe. Through his role as Egyptian 
project manager during the first phase (Phase I) of the project, he had a detailed 
background of the project's histozy and development which he shared with the group. 

The Tem is grateful also to Dr. VlaLiiir Siamcka, the principal initiator of 
the STI System Design and Imlementation Plan and the main author of the dcctrEnts 
which the Team studied and examined. le briefed the Team on the project, worked 
with t Tem's Task Forces at their request, and responded to innurable questions. 
His availability whenever needed during the first five days of the working period 
facilitated the Tem's t.'nlerstanding of the project's detailed structure. 

The Team also benefited frcm a briefing by Dr. Bahaa El-Hadidy, the principal 
investigator of a training program undertaken at Catholic University in Nashirxxtn, 
D.C. simrultaneously with the STI System project. Dr. Hadidy parti ipated ii the 
rouidtable meting on the 4th day of the working period when the Team presented its 
preliminary results to the Executive Ccrmanttee for the Project whose mtanbers are also 
listed in Appen:Ux A. 

The role and assistance of the U.S. National Science Foundaticn's (,\SF) program 
manager, Mr. Eugene Prodo, is also gratefully acknowledged. He provided the Team's 
international nm~bcrs with valuable information and much travel assistance which 
greatly facilitated their work. The Evaluation Team operated under NSF project NSF 
82 - SP - 0648.
 

Also of great help to the Evaluation Team, particularly the imternatiunal merbers, 
were Ms. Janico Weber and Mr. Jimes Riley of U.S. Agency for International Developrent 
(AID) Mission in Cairo. Their efficient administrative help saved the Team ruch tire 
and effort.
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As chaiman I should like to thank the individual members of the Tem for their 
willingness to put in long hours of effort during six consecutive working days.
Not only did they work hard, but they wlorked together so effectively that this final 
report has their unanimus concurrence. In view of the wide diversity of backgrounds 
of the team members, it is a tribute to their intellectual capabilities and .spirit 
of cooperation that such a major undertaking was copleted in such a short time. 

F. Karl Willenbrock, Chainrn 
Evaluation Team 



i. pqr~ojcTicta 

In Novenber 1976, a proposal for an Egyptian National Scientific and Technical 
Inforration (STI) Syste n4 was put forth. This proposal was folowed by a series 
of agreements betkteen the Government of Egypt and the United States Agenc-y for 
International Development (AID) which resulted in the development of a plan for a 
National STI System. This plan is documented in a series of reports 2 by a United 
States contractor, the Georgia Institute of Technology, with Dr. Vladimir Slanecka 
as the principal author. 

An Evaluation Tean whose members are listed in Appendix A ras organized in 
early 1982 to evaluate this proposed STI System. It was cxrposed of Egyptian and 
international STI e pmerts who mr2t in Cairo from March 15-21, 1982. This report is 
the result of the Team's work and includes its findings ard rexmilmndations. It 
is directed to both the Egyptian authorities responsible for the project as wil as 
the UID which funded a najor part of the work done on this project. 

In addition to tlhe four Egyptian rwanbers axyl three international nrmtbe-s of 
the Team, there were four Egyptian observers listed in Appexdix A who served as mbers 
of the four task forces into which the Team was divided. These task forces, whose 
titles and inxrbers are also given in Appendix A, ex-ained specific cmponents of 
the plan and wrote reports which constitute a major part of the Evaluation Team's 
report. 

The Team started its work by generating a series of general criteria to serve 
as a canmn basis for the task forces' examination of the proposed System. These 
criteria were: 

+ cmapatibility with the Egyptian environmnt 
+ ccapleteness 
+ continuity beyond the 3-year irplcnrntation stage 
+ utilization of international experience and resources 
+ system adaptability -A robustness
 
+ operational feasibi-ity
 

These criteriia were ap!plied in a variety of rays by the task forces. The 
criterion, c:=patability with the Dlyptian emvircnmnt, is neant to designate to what 
extent the prcrosed syst rn ceets we3l the present circuTmtances, which prevail in 
Egypt both physical and orgarnzatiorl and to likely future develcrwnts. The 
criterion, systen adaptbJility ar.d robustness, refers to hcx4 the syst-n can adapt 
to changes and in pirticular how fragile the systm is. The term, robustness, is 
used to designate whetbhr the systcn is overly depende-nt on a particulr elcent 
which if it fails could result in m-k~ig the entire system inoperable. 'rrhrewas 
a dai~ interction between ttie task forces and the entire Team so that each Team 
,Ta"er had an oR-pptunit- to rparticipate in the wrk of all the task forces. However, 
the task force mrrberrs wio were the principal authors of the sections are listed in 
each sezction. 



The report uses a findings and recatmenattons format. The findings are 
essentially the conclusions reached by the £,nluaticn Team and the recmendations 
are the actions which thte Tean proposes on the basis of its findings. An additional 
breakdown used by severaL task forces is to subdivide their findings intu 3 categories: 

A. 	 Indicatirq tie Team concurs with the contractor's proposal. 

B. 	 Indicating that the Team does not concur with the contractor's proposal 
and has a specific modification to rc-cmrmned. 

C. 	 Indicating that the Team does not concur with the contractor' s proposal 
and recamends a loint effort to resolvethe differences in the future. 

Ibot all the task forces used exactly the sam format because of the different content 
of the camponent-s under examination and the different approaches to their tasks 
taken by different task forces. 

The Tean operatcd az a single group to develop its position on national STI 
policies and also to determine the general findings and recatendations which are 
sumarized in the Conclusions section. 

An additional ad hoc task force exwmined the Training Proram undertaken by 
the Catholic University of Arica and sumiraized the reports by Dr. 
Bahaa El-Hadidy. This program which was separate frrnm the STI System De.sign effort 
•was 	 carried cut siimltarzeously with USA=D support. 

The Team also hosted a roundtable on the fourth wo:king day to present its 
preliminary results to the Project Lxecutive Camattee whose mx-rbers are listed in 
Appendix A. Tlhe Tem received reccrrndertions and suggestions from this Conittee. 

The f-rlna (sixth) working day was devoted tc revising the task force reqport-s 
and all the sections and their appendices, except for the introducticm and preface 
which were written by the Temn Chairan after the camletion of the working pe-riod. 
Each Team irt-Ter approved the content of all the other sections of the report and 
the associ -zod appendices. It is, therefore, appropriate to state that this report 
represents the unanirycus position of the Team niinbers. 

In adkliticn to the description of the history of the project. and to the carnosition 
and procedure of the Evaluation Team, it is desirable to addrss one substantive issue 
in this introduction. The Team devoted considerable tfir: to the question of who would 
be the potential users of the STI System. It was quickly agrec-1 that if STI werc 
taken in its; literal sens;e of scientific and technical infornmtion, it could be 
inferred that cLly scientists and engineers would be users. This clientele is 
certainly too narrow a group -or the System's potential seivices. Dr. Slznmzcka defined 
the Systrm's potential clientele to be all problem - solvers active in rational socio
econamic development. While this tenn is ruch broader, it also allown roan for 
ambiguity. 



Thus, an effort to describe the System's users is worth undertaking. 

The users of the proposed National STI Systen can be categorized into three
 
major groups:
 

1. 	 decision makers, policy makers, planners and manages and staff support 
personnel. 

2. 	 research and devela tent personnel, and the acadunic ccxinxiity. 

3. 	 people at the "gr-ss roots" levels, such an professionals and para
professionals ini business, education, nunufacturing, agricultare, public 
service, etc.
 

Traditicnally, an M Systcn addressed itself largely to group 2. But increasizmly 
it is found to be essential to provide information suop-t to the activities of 
groups 1 and 3. Eavevcr, the fundanintal orientation is to be directed towards socio
eooncmic developmnt.
 

Finally, it is worth&Ahile to irdicate the extent of tihe infor=ati.on support
 
that the System wold provide its uscrs. In its Implc:_ntation plan, scheduled to
 
occur over a 3-year period, the Systrm would initially supply information in the 
form of numerical data, bibliographic data, dcurnts, and provide referral services, 
etc. Infomraton analysis services would be droeloped in a subscquent stage of 

) development. Hcxuver, it could supply the individual who ,rerfcm= infonwAtion analysis 
services mud of the informtion he ncieds; however, it would not simply him with 
simlation models. 

;hile it is too early to predi ct all the services that the Systn night provide 
as it gains rraturity, it should be kept in mind that in its initial phases, it is 
directed toward the zre traditional inforation services tnrough the application 
of state-of--the-art methodlogies and technologies. 

The next Live sections of this report are devoted to the finding and re-rTendation 
of the task forces. The final two sections on national information policy and general 
conclusions were written by all Team mnbers acting as an enlarged task force. 
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II. INFO*RxION PESCUFCFZ AD SERVICIS 

Task Force Menders - Dr. Jacques Michael, Chainan 
Ms. Nagah Habit 
Mr. Osm-na El-Sayed 

The task force evaluated the design study report having in mind that the
objective of the STI System is to serve the informtio needs of many users. The 
evaluation work was segrnnted in tav pa-ts: information resources and infomati.on 
services. 

11-! task force considered the general concept proposed by the contractor for
rri-ntaliniiY on Egyptian territory a non-trivial por ia of the wrld's high quaJty
scientific anl technical literature. It al-o consid,-r2d the goneral m,)nccpt ary
pro os.] structure of an open-e nd netmork of infor-Titirm service!. Inclujid in
the activities of the Sylsiin are clientele drewicTm-cmt, data dc-zelcyrnt, generation
of different tfpe-s of dLata bases, access to u-stic and foreign data bases, documment
(2LLvery, ard publiczAtions. For each of those comonents, the generic criteria were 
used as a basis for the analytical evaluation. 

INFORIATIOU PlzjM!-3 

1. General Ctments 

A. Fings 

The tzsk force fully endorses the strategies for the national developrent
of STI resources in Egypt as out-lined by the contractor including: 

+ a camrmn resource-mharing rretI'.odology 
+ the sy'stanatic s rplc rxntation of naticnal STI holdings
+ the central acquisition and processing of purch;sed mterials 
+ the mintinance of a union list of STI holdings. 

B. Recai ations 

1. During the iilc-yzntauon phase, it will be neoessary to detenniv 
the nuixr ar1 the locations of doc _nt rc7xositories having
specialized collections. For this purpo""e a new survey should be 
made of all the rajor r Tptian STFI librarie-s, -ecially those which 
ould be dcbcuwnt repositorier; in the -I Syntn. In 1i rt.cmlar, 
surveys ard cx]i -rins with the :re)ro ]i 'h-,t2 ld b, m.W, at tlhe
Anerican Univrsitj in Caim, f i itAV'/ T'-cj'Dica] Ck[], ar l I.S. 
Navy Medial Isatch11 Unit 3. In the:;e ys, t 1 ntw titlessurvr 1000 
of periodicals which have ben alrealy eLivrod to tlt Etyntian
university ljbraries by U=AI) should be 7heaiviyzed. -ossibility
of obtaining 5-yeor back-file collections on microfilm nhould be 
considered. 

'Ps 
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2. 	 Cmileration should be given to include the social scies in 
establishing the xre JourAls .lst. 

1. 	 General uamufts 

A. Findim, 
Th 	cration of a gegahclydistibuted ezkolpnaed 
infro2ation srvices is an amlimt commept and in fully ndorsed by
the tak f=ce. Such a neboork has the foll desirable cti cu: 

+ a 	flxblty which pedtt prg essive Lpsetto
+ an 	 y t yn enviwumnt 
+ tachnical feasibility 
+ 	 w risk of service dity since mxt I ents fail soft 
+ fully adaptable to Antenational Icoo-peration beemme a, simi~lar

IeIt1ral appoadi is follomd in irnt cmmfties and by nuy neraioa 

7he 	ftmctions of theA inomt srices which have apr priataly been 
talken into &cmtares 

+ ttm yst,. mtic develunt of user Clientele 
+ th*e CC JAtin of data bases of iU01genous ino, uto 
+ the pr sion for foeign and tic soces of data info=ation. 

MGe 	 special attention given in the Design study to the marketing
activities of the o on services is no and is ersed 
by the task force. 

The proresive operation Of sectoral inouinserVices will gemv
the 4,o000=_ n enoc itsscetfcic delc of Egt and 
techical,, and cultal diinthe Arab world. 

B. Reimdati"n 

Although the inlmtation of theinouto analysis f.t+ic is 
proposed for alater paedue to the time needed to train mwpimrefwaioshouldv~athis fwto hudbe initiated as son possible via existing
exe'sion peoguu and extansion officers. 

n4oumtin services should be strongly cmtted to sev the info=tion 
needs ofMIposimlPOWl engaged in sciene, tecfology, wa
delo nt activities, incluudi decision mser ad prn t ioners ad 
nct only rmshe. ftr this reason infomation services should be
managed by individuals who haiva both adequateprfsialeeiec
in specialzed fields and detailed lawliedg fts f~ain prtos 



2. 	 Clientele OevelopSwnt 

A. Fi 

It is esential in an -vizunt which is not info tion-oriented and 
does not kes adequate use of itn mtien, to have a stzorg clientele 
development pzogm The succss of the wle natinal SM System deiends 
on the wrgy put into the mwkting of services. The role of the project
director in inflg educati ra to Mice students n-e 

info~tion-dnded is Crucial. Students who are the futare enineOer
scie , and professionals should learn that the first thit to do 

whefainga prcblun is to dbteuaine if a solution already odsts and
is available. 

Be Rannamdations, 

Theu 	aareting effort should cor the evalmation of local and sechmrl
nmd, the study of maxrets, the promotion of products and servios,
throg advertising and, Amli~.h~i infbmztion, prducts 1hud
be designied itesa ily byUsngeaato and feedw techniques.-

Present user education proings should be surveyed and evaluated. For 
=lt heuser trainingV program for uwager in Aire-Shm University

used and, if racessaxy, it should be assisted to gain greater 

Special training sessions for students on e infontio technolmo
should be ed and if posible inead in dsting curica. 
nn resources should be nude available to the faculty members 

involved including special incetves. Cotnig dct o rpiw
regardless of topics er co idr should be e to 
sa"@ attention to available infonation serdies. 

3. 	 Blbliogphic and Referral Data Bases 

A. Fi&g 

The 0zviling of e r data bases of wgeou info=ticn is nst 
desirable. The estimate that the number of Egyptian documents to be put
into bblo c data bases to be about 3000 per year is reasnable 
for the present. The proposed access to data bases is fully satisfactory
and 	the pxosal of deetralized data-bas searching is enrsed. 

B. R€mm-c dations 

Two 	problems are kuised: 

1) 	 For building an indigenous bblio data base of 3000 documnts 
per year, it is not xecnical to have it built on a d ntrlized
basis. The burden of coMnating such activities wll be h vyi 
as mzy people will be used for cPmordnation as for doing the wock. 
A c~entrLimed input and pcs aivity is reumwnded. 



2) 	 Bibliographic data bsses are r wfozmtion materialsi they, ca=t 
be used directly by many users. Usually only ee r are able t 
use themn without repack , Decision maker and.p atitinars are
mruch nre in obAinin practical infoumtiin which is 
ocntained in refeai data bases such as product t111 ticn, standards,
and ways of ident ing exports. 2meefore, the task forc stro ly

iMnd that: 

a) 	 The data base activity in the n serviont should be 
focused on referral nfomticn as mntioed in Table 13 of the 
Design study. Developin; referral-type if tinservices 
should help the marketing of ifnainproduct and services by
their direct appeal to end uses and in this way conStrib-"te 
strongly to the success of the overall prognm 

bI 	 One nods in the STI system should be given major rspoibility
for bAlding the Egyptian biblioraphic data bas. 

c) 	 The lantation study should define in arre detail the content 
of referral data bases and detesmi: 

+ the type of inforation to be collected 
+ the volume of such infoation 
+ the cost involved. 

4. 	 Dm,.net Delivery 

A. Findin 

The 	Design study proposals an very appropriate. 

B. Rscrm=Inatiors 

Three renmnatuons are m 

+ a 	strong d on with existing dcmznt repositories is necessary,
+ a standardized and simple docnnt order prcdue basd on cons 

use (in order to avoid hev accointing wrk) is needed,
+ the mail delay should be reduced by making the conction bet*enco 

r on facilities and users s direct as possible. 

5. 	 Publications 

A. 	 ini 

7fl 	 task force =wurs with the Design study's recognition of the need 

for 	publishing printed products as data bane oututs, 



B. Recamendations 

Publishing only abstracts or STI profiles does not fully serve users. 
It is recuinmded that regular publications be made of: 

+ 	Directories frcm referral data bases as specified in the Design study 
+ 	State-of-the-,,- t: siummaies in different fields of science and technology 
+ 	Newsletters foz managers and decision-nkkers to provide tJk with 

technolcrical trends andrx of innovations and nwly available 
technology. 

I 
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13:1. TECNOLGICAL ASPECrS
 

Task.Force Members - Dr. NabiI Aly, ai an 
Dr. Aly Fahmy 

he technological aspects of the SMI Systen project were broken dcwn into the 
following main evaluation areas: 

+ 	 Overall system architectur
+ Ilardware and admicidstrativ, .oftware
 
" User interface with dxi:;c--s
 
+ 	 Data Cmzruication 
+ 	 Arabization 
+ 	 Applications davelcgwnt cxnsiderations 

The generic evaluation criteria were broken down into specific set of design
related issu s. AnFxdix B includies a detailed list of these issues as an indication 
of hci the tank, force vieweed tle overall evaluation criteria in its own specific

srctive. 

The Design anid Tiplerentation studies were cross-exmnined against the exploded 
list of evaluation criteria. The outcxn2 of this exercise is presented belw for 
each of the evaluation aspects using AB,C, categories: 

A - Areas where the tark force ccncs with the Design study and endorses 
the design decisionn 

B - Areas n wtuci th task force recnt-YmLds a s-mecific modification 

C - Issues which netd joinu future study to resolve. 

1. Overall Svs:tU n Architecturu 

A. Finxbms; 'Tvh tank force endorses: 

+ 	 the overall stricture with its minirm re-liance on interozmputer links, 
+ 	 the analysis of hMw the SrIl Systm will interface with an international packet 

switching netuork, and the resourcc sharing principle to avoid duplication. 
+ 	 the ringj configuration of the tork in ]ight of the experience of STI 

retworks in other countries. 
+ 	 the six nodes; proIposec1 sizCe thcs,- rcpre:;nt a reao,-na.bJle s(2ctoral coverage 

and pr-vide an adi..vable projct smpe in the irplcrnmtation phlell. 
+ 	 the mijor (design crit-rion that tJ-2 rtional ITrl sy5stm will continue to evolve 

over a lungj pricA. It is iirportzant to avoid systtem rigidities! since t ixe 
has been a high rate of failure of national inform-ition projects in less 
developed countries dhe to ciscontinuities, political decisions and/or 
organizational changes.
 



B. Recmimindaticns 

1.1 	- Beside the sectoral coverage of the nodes, technical consideration shoxiud 
be given to ensure wide geographical access to the sectoral nodes. 

1.2 	- Extension of he resource sharing concept beyond thme irformation r-xorces 
to include al ;o central technical support, research and development activities 
and systm- de netrork fu-ctions. 

1.3 	- The design should include a clearer concept of the Unctional hi rarchy 
of the STI Systi-n as a whole and the relation of central staff to the nodes. 

1.4 	- The ST Systn prolject directorate should havi its own facilities or gain 
access to cctputerized facilities to support its cordinating, ronitorinq 
and mmon develoaxx-nt funcoticn, such as 

+ monitoring of overall systran perfonmance 
+ d 3lcyxnst of camcn arplicatiorzs 
+ asses=ant of the utilization of service 
+ intem.facing withi local and foreiqn networks 
+ reseaLrch and develcgrant cn st;,;dards. 

2. Hardware arri rIniiustrative Software: 

A. Fi s; Te tak force cndorses: 

+ the gross si zinJ estirmtion technique adpted 
+ the guidelines develcped to -pcJ.fy the hardware 
+ the recamrrw-mrItns for a single operating system. 

B. Recan rirat.ors 

2.1 	- More guid.eaines are needed to help in selecting the administrative
 
sofciro to include word-processing capabilities, editing and on-line
 
data ent zv fumctions, automatic monitoring features, and data carunication 
drivers. 

2.2 -	 While "prnblcm solvers" are th, n-i]or clirntele of the STI Systkrn, the 
search volutc2 upon which d(]fesign estiwtcs ,, re based included only 
scientific and research tisacje. In vi( of th! unpreictability of the 
worklcw1 and storage r rcijr(nts, imore attention shoid be dlirected tcwards 
how the $YV2[ Systvin can copw with such unccetajitiid e. 

-2.3 	- Mint-innxx respTonibility of hardware aril basic software should be assigned 
to the supplier, at least in the first 3 yars of tej cfuiTWrMt life. The 
2% figure for naitenaee i nst should bx revised to rry-et the Iccal rnrket 
costs. 

2.4 	- The statrnt in the Design study (page 57) regarding asynchravr~s ports 
should be clarified or corrected. 
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C. 

3. 

4. 

2.5 	- The Design study should spell out clearly and ocumn,- the pitfalls to
 
be anticipated in the subsequent detailed design and inplmentation phases.
 

2.6 	- The distributed database (DDB) approach adopted in the syst n design
 
was investigated thoroughly. It is understood that the DDB is restricted
 
to that of sectoral specializati.cn of the nodes rather than the integration
 
of the dispersed data bases as a single logical system. Such a 
clarification s1uld be fonmally stated in the detailed design specifications 
to avoid any future misinterpretations. 

Joint 	Future Efforts 

+ 	Since the STI System is to serve problerm-solvers, the reliance on locally 
produced infoxmation will be significant. The design should explore the 
technicalities involved in providing interfacing of existing data bases as 
well as those that are currently under developmnnt. Difficult problem are 
encountered when diverse hardware and software are involved. 

+ 	The design shald cw-hai;siz the criteria governing the choi ce of a node 
location espacially in relation to proxisity to users and physical repositories 
as well as the possibility of connection to the network. 

t 	 A set of guide li-_ns to dirct the procurmnt process has to be developed such 
as those related to vendor selection, second sourcing, and carpatability 
matters. 

User Interfaces nth Databases 

A. 	 Fidings; The task force enidorses: 

+ the 	relational database concept. 
+ the 	use of unified query language. 

B. 	 Reca-endations 

3.1 	- Te uase of telationa-. databases stxIad he coupled ith the software that 
suits local cmditio-. The incortance of a single updating entry to all 
relevant files should be stress-d. 

3.2 	- The aqgregated d-thbase at the central i-,ec: directorate ha2s to be outlined tc 
interrelations betwvc-n the specific data sets included in App-nx D-1 
of the Design stAdy. Incorporation of a log file on problems faced by users 
seem-, de-.jxahil. 

Data Cammmication 

A. 	 Fi ; '.y ta-,:k forc; cxikrses the decision to interface with an internationa] 
packet switdthing nef tork. 

4.1 - TcL-jiical zpExifications of the required local network as well as the 
link to the packet sw tchinq network needed for the STI System have 
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to be defined such that proper requests can be made to the Egyptian 
Telecanu.ication Agency. A primary objective of this coordination 
should be the establishment in Egqpt of a node of the internaticnal 
teleconmunication retworks and reord carriers. The AMeny should be 
invited to participate in the detailed design phase, and the tm.ne

nsu0inmg task of coordinating should be taken into consideraticri in 
the inplarntation plan. iRe rmation should be made in the detailed 
design reqardug TEL&=T arxl the linkage of term. :zrs to tle nodes. 

4.2 	- lt'gh the need for Lntezac.ng the norles with each other and with 
foreign databases was stressed in the Policy and Design studies, the 
interfacing rieds to be properly phased in the .implentation plan. 

5. 	 'Ara~ization 

A. 	 FirMs; The task fore e rses the short-term solutaon for the. .oization 
requirmnts which is based on the mechanical nglish to Arabic 
replacement of query camm1s and dictionaries. 

C. 	 Joint Future Efforts 

The design should explore the efforts done in Egypt and other countries 
in Arabic infonitics such as the Industrial Develcurent Center of Arab 
States (IDCAS), the Central Agency for Public Mobilization and Statistics 
(CAEPASI, and othar groups to avoid dulicaton and wrcng decisons such 
as using last names for Egyp ian authors. Howcver, to guarantee a long
term evolution, a genuine Arabization developTnrit progrzm should be planed. 

The 	 international experience of other countries such as India, Japan, 
and mxico on how tliey handle native languages in STI systr-n, should 
be assessed and analyzed. Alno translation activities need rore emphasis. 
Organizational and manning requirments should be specified. Although 
autcmatic/scni-autcmatic Z-anslaticn of English to Arabic i. available, 
its 	use is not anticipated in the early stages of the implementation 
phase. E'urther infornation on this matter should be developed. 

6. 	 Applications D vel m rnt Considerations 

A. 	 Finiinc ; Th. task force endorses the adoption of ready-made software 
packages to noke the inplrentation phase as snooth and free of major 
trouble as possible. 

B. 	 Recmmndations 

6.1 	- The detai]ed design should define the types of applications in 
adequat, detail to phase in the recruitment of professional and 
paraprofessional technical personnel and their trainJ ng in the 
ippl ntation stage. 

6.2 	- A set of guidelines shoxuld be specified to gayerr the applications 
package slectiaLs process sw-h as modifiability and customization. 
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C. Joint Future Efforts 

+ 	 The development of user manuals in both English and Arabic for both the 
local systen and the foreign-based databases should be undertaken. 

+ 	 The Egyptian group responsible for irplementation should be cc=,leneted 
by caretent marbers fran the user ccawunties. User groups should 
explicitly participate in developing the organizational structure. 



is 

IV. M PMME DEVErPME~r 

Task Force mw~bers - Dr. A. Neelaregan, Chaiz'an 
Dr. Mhar-aad Madkcur 
Dr. Farag Sedky 
Dr. Samir Rashad 

A. Fi s 

The cont- ntor's analysis of the manpamar needs of the proposed STI Systjn and 
the proposal! for the development of the requilrd professionals and paraprofessionals 
through a crath program of d,-rt training courses are generally sound and acceptable. 

It is also noteworthy that the STI policy proposals rightly recognized mwnower 
developrent, in adcquatek niarbar and of the ppropriate quality in the different 
specaalties, as of cricial LIxortance in the practical realization of the sri Systan. 

The objectives of tU'ie c-ash program for man x ear dcvclo -xinzt are well defined 
i' relation to the! S.I'I Syrtun inrlcw ncation in the next three-ycar period. 

eprop~sed z.tratgies to dc-,,elop the r .Uirud infornation pxrsoennl to 
inplearnt the SrI System are v,2ll conceived nd feasible in the! Eoyptian environment. 

The facilitioe;, refxsuros, and finan,-,es rxclA to isu1(x,!cnt the crash progrmn 
of a series of short courses as identifi cc; n t -, , pnpa er report are reasonable and 
necessary.
 

%Th centralized MinagMlfTnt of the crash trairi-g progrzx Uhrough an Inforration 
Career Training Cnter (ICIM) is a sound proposition and should prove effective. 

The p,:oposed syl._bus for the short cowrses, the ranna of conducting the courses, 
etc. are approrptate for the purpose. 

B. Recmmxndar'ti, s 

Te2 following camrrnnts and recaur-rxations relate to the practical realization of 
a runxmter develnoment program for suqxporting the rational S1'I Systai devel'rnent Ln 
Egypt. 

1. Althevr h the manxar-r developrant proposIs aciress ticeJve.s rainly to the 
ir usdiate riuJ&of the_ STI Syst-m Inintation phse, anrl gives a brief chaptrm" 
rcjdinrq st-ratLr.rj , after the three-year lmpicnmntaLiczi phase, it J:s de;irzfle that 
,ore definitive guidelines Le providedt on the,2 actions to be t].ken now in parallel 
with the crash prcjr,-n for the lonq teirn instituUconLiztion of the. education and 
tL-zinJng for informritioa prxrsonnel (deeic) cnt in Egypt. T1-, dCvelo[-rmnt of a good 
xrmlLtnt of resource pk rsons (faculty), def i]inq approriate curricula ard teaching 
levels, building up the ncessary teaching aid- and facilities, etc. for graduate 
and postgraduate level ourses in Egypt co(J'J Lke two to three years of preparatory 
,6nrk. 

http:st-ratLr.rj
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2. Develoment of a core faculty/trainers in informaticn science/infonnatics is a 
critical factor in the manpower developmnt effort. Sce guidelines in this regard 
would be helpful, for example: 

a) the uz Lf the Egyptian resource parsons involved in teachirj/trainirg in 
the crash courses in the faculty devel vint prograw, 

b) formulating and implemntil-g a carefully prepared long term plan for training 
selected Egyptians in other countries (e.g. USA, UK, France) for teaching informticn 
science/infonnatic-. subjects at the graduate and postgraduate levels. 

c) the identification of existing infor=Atic centers, programs and facilities 
in Egypt for use in the training of teachers of infonnation science/informatics. 

3. The availability and provision of local facilities especially cozputer hardware 
and software for vse in the training programs, for den strntion and hands-on 
x:,=rience are irortant. A survey and compilation of th'2 resources of such facilities 

is a worthwhile project to be undertakem. It wuld then be possible to fontuilate 
apprcpriate assistxice schlrnes for upgrading tke facilities to an adequate level 
wherever necessary. 

4. The selection of persons for the training is an irportant function. Vie proposals 
do contain scme guadelines on the criteria cr qualificaticnzi for the selection. 
lioever, more detailed proceda.-es have to be fonulated and adhered to. In rost cast 
the adcrniistration of a pr-adnission test including foreign language carpetencn. 
(especially English ,professionial/te--hical knowledge and expoerience, mtivation, 
and attitude would be necessary for the selection of the right type of candidates. 

3. Although the contractor's man-per report does not deal with the training of the 
fifteen Egyptian library/infomation prsonnel in the program at The Catholic University 
of Amrica in Washington, D.C., the expl:eriences gained fra- that program in the 
selection of candidates, language car~iptence roquircments, types of courses to be 
provided, and the depth of training, could be uneful in preparing guidelLnes and in 
planning future training programs. Also, the candidates trained under the Catholic 
University program shoud be considered as potential human resources in the S7r 
System inplcr-nnat on phase. 

6. It appears that thiere is a high dogree to turnrcver of trained and cualified 
infornmatics perrsonnel in Egypt and that this urdesirable ciaracteristic is likely 
to continue. This factor could becae a serious problem in eiuring the availability 
of an adequate number of cxupetemt persons for the i=lamntation and continued 
operation of the STI Systtin. Although this is a matter for rpiolution by Egyptian 
authorities, ivertx-,less hints at scx! possible approach-rs might be helpful. For 
exanle, th-e provision of adrjuate career oppo)rtuniticu nd fimancial incentives in 
the SI Systxinand te formticn nf a separate cadre of nformation specialists withi 
appr.-'priate stitus for its iiytir% could be mseful i-mtiv.ation to infonnation 
professionals. Also establi shing scre types of reasonable contractuil obligations 
for those sclected and traitn.d for the STI Systrn may serve as a deterrent to a large
 
turnover. It is also desirable that th number of persons trained be at least 50%
 
more than the estiinated requirenrnt-s so as to constitute a buffer of back-up experti"
 
for thae loss due to attrition of various kinds.
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7. Experience in other developing countries shows that persons trained under a crash 
program of non-degree courses face problems of recognition of their certificates 
vis-a -vis those obtaining a degree or diploa fran local universities in library/ 
infonration science.. The severity of the problem varies from one country to another. 
Nevertheless, it is desirable that the STI System project directorate initiate 
early action with the appropriate agencies includirg universities, the Ministiy of 
Education, the body concerned with establishing equivalence of degrees and diplcars, 
to mitigate, if not solve, the problem. The docum-nts and guidelines generated 
by UNESO in this regard are useful. 

8. The Information Career 'I'aining Center (I=t) that manages the training program 
should be affiliated with the STI System project directorate. 

9. The link between the information pexrsonnel training and user-edacaticn program 
should be brought Out more explicitly so that helpful arangeants for resource 
sharing betwb, the two programns car. be made. 

10. Continuing education proqrams for informotion professionals nust be developed 
now. The experienccs in th,.s matter in other" countrif; should be studied and 
utilized. The financial resources reqired should be found outside t!ii current US 
AID allocation for the iinlcinntation of the STI Systcm. 

i. As the STI Systan is irplcamnted, a consi derable amount of documantztion such 
as manmls and guidelines, especially for the ccnputerized systems will Ie prepare-I 
and kept updated. These documents should be produced in sufficient olume for use in the 
training program. 

12. In fornalating the curricula for the graduate and postgraduate training courses 
in irnfo -tion science/informatics in the institutions of higher learning in Fgypt, 
tle recent development and proposed progrims in the Egyptian universities and the 
guidelines for an infonratics course for developing countries recently proposed by 
the UMSCD/Science Sector/Infonmitics Unit should be studied and taken into account. 
Account should be taken of the recent changes in the existing training facilities 
in the Department of Electronics and arputer Engineering at Ain-Shams University, 
the eYpatm nt of Library and Information Sciences at Alexandria University, and 
also the couses in library autoaition, application of caputers in library 
operations, librar administration, psychology and behairioral sciences introduced 
recently at Cairo University. 

13. ,-Ihile the initiation of action for instituting fullfledged graduate courses 
in inforaticn science/informrtics in Egypt even now is irportant for the continued
 
operation and develcpmnt of the national STI System after the inplementation phase,
 
it r ist be stressed that the financial resources required for the purpose should
 
be found outside the current USAID allocation of the inplarmntation of the STI System
 
The Universities Linkage Program ouuld provide the necessary resources for the purpose.
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C. Joint Future Efforts 

For the purpose of forrulating uniform guidelines on incentives and contractual 
obligations for those trained under the STI System project, further studies on the 
existing situation, rules and regulations and labor laws in Egypt should bo examined 
as scon as possible. What has been done in other countries may also prove to be 
helpful. 



V. TRAIn P4GM 

AdHc Task Force Molbt~rS Dr. FJ. MWXbcck# ~iu
Dr.' N,'Il Al. 

Dr. 	Mi WIG=
Dr. 	 Nadia Segazi 

wic ad hoc task force which a idmed, the training r at the re 
Upivrsity of nMrion. used three mjor sources of iFoitc4. Introductiona1¥du. fr ~wlb in reviouing the 
taiing program. These were~i briefing by the principl investigatort Dr. Hadidy,
the ftinA;. repor on the Nprt and ontacts wihanier of the trainees in 
the progz. Th. ad hoc task force noted the folla4ng: 

1. 	 Th pagzp I was initially designed for five librply ete training tracks
which wmre later =Uzif~ed to acmodatnn aIiioa taks which were 
infonm tion sciweoriented. These latter tracks involved a subsantial 
amount Of a~hsiainin xmue-ae nominhadlin, 

2. 	 The tr=tining progra even after ncdifrcatin was crpleted prior to the
 
pleti ccn of the ST System design,


O3.	The tri iness cmzpleted their training mach earlier then the de4.into Of
 
the fix otions they might pertozm in the S=I System and the possible jd~ or

positic na they might hold. 

A. 

1. 	For each trainee, the psogra, succeeded in 

a. 	 organizing the training paths to met indvidual needs,
b. 	 dividing the training pog-ruu into rodUmes, 
c. 	 pcai the overall training of the individals apyropriately. 

2. 	 The. Principal Investigator showed great flexi~bility in a~ix dating the 
additional reuixnts of nine nw training tracks. He also redistributed 
the training time amng fifteen trainees instead of the twelve trainees 
originally specified inthe contract. 

3. 	 The Principnl Investigator, through his direct involvacint and strong
pesoAl X1 kinnznt, assisted the trainees through the difficult period
involved in their inividual ataion to a foreign country and its custwu. 

4. 	 The present wrking affiliations of the fifteen trainees are presently as 
follows 
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Seven trainees are staff members at the National nf Lto and I=wnsntati4n 
Centre on is on the staff of the Acdov of Scientific Research and Technology
eA~n seven ame attadued to Cairo University. 71ee ane lecbarers in the Dsatwnt 
of 	LIbrarianship at the Factlty of Arts, am is a lectu:re in the Faculty of 

I,-- and to are pro,-nrs at the Scientfic Crputatin center* One of 
the traines has reiad It= her oriWial job at the Dzustrial reveloprnt 
Centre for the Arab States (MMS and is anplayed by a private cMPutwa sota 
ccpamy. JICNvr, her ploymer has mods 
to 11a STM Systw project, on a part-tim 

a fin u-i n1 t to nake her a 
basis of t to three days a wek. 

le 

B. RPA",,, aations 

1. 3n view of the prohibitive cost per trainee incu sd in this propun, futue 
training should be perfonted in Egypt wtrm~ver yosible. 

2. 	 Training abroad Whfuld be cfined to the aquisition of specific :ratinal 
skills or the e amtion of trainers. he a of Egyptian 
at particularly iwortant technical gath-ringrelevant, to the a STI 
System develont, and pefnewill also rdquire tie oerseas. 

3. 	Trainin should be caied on as an intinsic pw-t and subcapnnt of the 
S= Syste de eopI and not as a separate activity. 

4. 	More strict citaria and tasting pro"re shotd be aplied in the selecti n 
Of 	 trainees in the fortxirq phases of the S=I system project. The criteriA@
should include technical, ba~ 1 , personal capabi1tes persacaul ut 
and foreign language proficieny. 

5. 	The fifteen trainees involved in the Catholic University Trainin Program should 
be consideed as a significant asset when foz=iM the ST Systm pro=jwt staff. 
Hoever, they should net the criteria specified for the job under consideration. 

iiS
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VI. MAM=~ MID GRW= 

Task Mmro Masi - Dr. A. Neelmiughn, -C un 
Dr- Wthe YMadr= CosmChJxWi 
Dr. Fara Sedky
Dr. SaMir Bashed 

The dual title of this uectiiun indicates that bm distinct phases will be 
conlsidered. They are: 

fmna ase,1) the intarim prject for the 3 years iptio 
2) the estahlisiunt of a p nt ov ce body for the ensuing period. 

A basic ZUnCtion Of the interim project noaguwI is to seek the establhawent of 
the peamnet gov e body. 

in Figure I Of the ataticln studly, a possible project, organzation is 
Sert:noutlined and in Figure 10 of the Design study, a owil on 	 Sevicss 

and Meources is proposed as a possible peAnent gomern body. Wtile the 
a ations propoWd are crtainly fIasible, the task force o u that the 
det in of the most approriate location for the ST Systm in the Egyptian 

e 	 go tal strucre is clearly a decision to be made in Ept. Hamm, by 
drmwi. on organizational eperience f= 14 other nations as indicated in a paper 
by A. _se (Appendix M, there are a nizitr of o=muntA which may help detendir_I!a 
the best organizational structure for Eyt 

The projectA stru':ure fo the intMe.4 project m uwit is shown in Pigure 1. 
directorsae should operate wth tw major CCmttes whINse uwbersi-_Lp and ftctionsare distinly difert. Ste Cmdttae should serve link betweu 
the projet and the outical structure of the . , . t should be cpised 
of highwlevel, rersna Mefrcm theA Egyptian ministries of Industzy,o iulu 
Health, Housiiz and fiwan SettlawONIts, MEW"o and Mineral PAM=18, ?cot 
aid Paw, el3eomunicatitn3, ducation and Sent serch Planning, and the 

m r il of Whv, rsities. Other organizaticns Central AUncy for P*uli 
Mobilization and Statisd (.MMS), the AcdV fo Scientmific MagNzvh and Tadmology 
(am), the Egptian Organization for Standardization and QuaU1tY Contmol, Al ftm 
and th%Chwber of cro should aiso be inclied. The Steerin Cad.RttIeMuld 
provide policy guidanos to the projet directorr it should also facilitate M"kn 
decisions whidi will maudmiz the bumf1it of the MTSystem to these orgaizans 

Whoad =msist of persons who are selectedIn contrast, the Mvisory COatta 
solely on the basis CE their inividual WTetis- guly are ot our zatiW 

u k lede iq=tatserve "s souRces of inrepsent.Latives but, rather, 

to the effective oPosti Ind 1t oOf the project.
 

It is difficult to Oves Ithasie the iuiportanos of tia selection of a Wighly-
V cpabe pojet drecor hohas hihtedmical WA anaGrialeWqxtise. The sMc88s 

of the project is directly dependent on the quality of the diecor e utb 
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energetic and be dedicated full-time to the project. The same applies tD all nmers 
of t e echnical Implarentation Group (TIG) as described in the Design ard Irmplarentatior 
studies. 

The organizational structure of the directorate is the pretogative of the project 
director. lkw4vcr, the functions to be perfonrd includ , but are not limited, to 
the following: 

Systrn prcnotion
 
Manpcwer dove lorv2nt
 
System and nt rk development
 
Central technical uTport
 
Policy and pluirc
 

The din_ ctorato Shculd not have operational resposibility, which is the role 
of the nodes, but should corxte as the National Focal Point (NFP), a concept which 
is extensively iveloped in many of the UN=C docuxre nts related to STI. Appendix 
C sur.rarizes sctr- of the functions associated with the NFP. 

A. 	 Fidns 

The 	 task force found that: 

1. 	 the determination of the appropriate pe-nanent governance structure 
is best done by agyptian authorities; 

2. 	 the interim project managauv!nt can be described in general terrs on 
the basis of experience gained frrin other c-untries; and 

3. 	 there are specific functions that the project directorate of the 
interim project maiagcrent should perform. 

B. 	Reccri~daticns 

The 	 task force recxmends that: 

1. 	 a project directorate of the general for4,.,t shown in Figure 1 be 
established; 

2. 	 a Steering Committee of representatives of the Ministries and other 
appropriate organizations as listed shOUld be appointed; 

3. 	 a capable full-time project director be appointed; 

4. 	 the project director be authorized to appoint an Advrisory Committee 
of experts whose knowledge wuld be of value to the project; 

5. 	 the project directorate shall hve as a major responsibility seeking 
to establish the permanent governance body to have responsibility for 
the project upon the cxzpletion of the Inplementation phase; and 

0, 
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6. 	 during the early stages of the inplarentation phase, it is desirable 
that the core Egyptian group involved be exposed to the experiences 
gained in other both developed and developing count ies in the establishment 
of national STI systems. 
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VII. NATIONAL STI POLICY 

Task Force £mters - Entire Evaluation Tea 

The Policy report presents seven broad policy statervnts which provide a general 
framneork for a national S7I policy for Egypt. Havever, the Evaluation Temn concluded 
that a rore specific list of policy objectives dyild be formulated to provide more 
skmcific policy objectives. Drawing on experience gained frt. other countries, a 
series of sixteer polic-y objectives have been identified ihich can serve as a basis 
for both a broad z/d specific policy statcw nt. These si>.tecn objectives which 
follow are not in conflict withi the seven brozvd statcrnts prerseted in the Policy 
report but rathex arplify and cx~nrplrnt it. 

1. Me ntional STI Systan when fully estblifhed should exndeavor to provide 
access to tink.ly and reliable infomrution mnd data to all sctras of the ,7wptiari
cammitnity, s7.uportiJng re:ozarch and develolmr-nt, problem. tolvinq, educatiomal .rid 
other drcveoirtnt activities. In tbxe earlier st-aes of its dcivulrcnt the Systrm should 
FA initially oriented to mlet the., vn 	 in theinformati neds of problc-..solvnrs 
produi.ction and scrvLc: sc-tors oz well as users invnlved1 in research and davelorrvant, 
research rangurnt, an (xlucition in scierce md tcchnolr,. 

2. R2esponsibility for buildir up ipropriate infor:ticn rmc m and for 
providing Lnformt.Lon r.rviaCX2s ar-: epriate to different u:;er clientele should be 
allocated to differnt 12yptlan orcanizations so -,, to maxuize resourc utilization. 

3. Anrcpr sa cxxes, guidelines and s t-nardL sh-ould IXhffcruatCd and 
adop ted so as to ficilit.te systcm intercmraf ctions, rescuxce rig, n, trking 
and collaborative and cxpe-rative activities in the Systmx. 

4. A nat.orl referr(al facility sqixortixd by arJprcpriate tool arxcl inis 
such as union catalocacs, cirectories, clearing hcses, and switching omntjirs shoid 
be establishe-d. 

5. Suitib .e infiorTAtiOn rxprso,-=;onne c!eloTrnt prorjr-n; should h established 
to met the_ i~r rldtl as "-ll as futu-re r rnmawer requircfynntn of tly! SrI Systan. 
Procedures for a r:ricdic Szur2y anyd fotcca;trnc of .. r xN.Ltof tlhe systen 
should be forniahet. 

6. Difftrentiat,.u uier W<lucaticn, utl-er or entaticn, user sensitization prograns 
should b dUVel/, m-[)ort-c, ai d or uasz, so -, to pramnte the effective utilization 
of the infomaktion rerourcs la ";'yviUd. 

7. Perioldic surveys or oth(er ap ropriate ire-hanins shall be organized for 
assessing 	the changes in the xcuipositicin of information user grops, their info~nation 
se jxptterns, information needs, and the impact of STI services. 

http:ficilit.te
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8. The national STI System and its cronents should collaborate with regional
and inte.rrutional information system, services and programs so as to augment the
 
resources =4 seivices to the Egyptian user clientele.
 

9. The national STI Systen anJ irs caqxxients should cooperate with dnd draw 
upon existing ,form.Ation syst s, serices ar-d programn Ln oth=r se-ctor-s ard
 
agencies.
 

10. Th national SII Systxn shxuld utilize bilateral and rwiltilateral exchanges
and collaborative arrangYznrnts with othcr countrie:3. 

i. The ST- Systrn shouid prat te axrl develop adequate translation facilities 
to augment inforanntion use c6xmi.tically and facilitate the use and r cO.Tnitic. of 
inIigenous sources intprnationally. 

12. The d eloixrnt of azxiujte Lformtion technology facilities such as
computer hardware and software, t-lecaxaunicaticin., micrgraphics', ;a-l audiovisual 
technology nuanagurnt shnuld be prmtid and surpportcd. 

13. lhe S17 Systern should eniuavor to secure -42t uate sar.r.ice conditions, 
status, job ocrnrtunities, incantives, for infoma-tion personel. 

14. Resacxrch projects in the information area, e xc-cial~v relevant to the
developrent of the- national ST Systrn should be prcmted and supported. 

15. The nation's science uid t2chflolcgy publicatiors c- ipiJit- should be 
augrr ntcd ard ir)nroVcd so a, to iaxirnize t:-N ccpture of the nati.onal science and
technology research infonation and its dis-C inaticn to the wldest extent possible. 

16. A ratiom-il focal point (taFP) placed high in tlir. goverr~zent structure, with 
a managcr-net directorate xvd function sunular to those rec-warn&-1x by UIF=S for
such pirposes should be cstablished to facilitate the effective iwageaent of the
national IMVI Systm in its inlementation, and operational phases. 

A. F~ir-rs 

The Evalu-Ation Team finds the seven policy statements in the Policy report 
are acceptable. H1owver, these statements are specific enoughnot to provice an 
adequate base for a naticnal statamnt on STI policy. 

B. Ptcxrnr natiors 

The Evaluation Team rcH rernds that the seven statements in the Policy study
be atgmented by the t;x follawiryj two rnlicy stataents: 

1. In the design and development of the national STI System, the experience
of other developing countries in the planning, irplementation, and operation of 
such systems should be taken into accounz. 

/>1' 
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2. The STI System should give due cwsideratiai to the need for research 
and development in Arabic infoznatics tc consolidate local and regional efforts 
and to restore Egypt's regional leadershJp in informaUics. 

C. Fut.re Joint Efforts 

The Evaluation Team urges that an appropriately definitive policy statcrent 
be developed for prmm1gation by Presidential decree, by legislative enactment, or 
through incorporation in the Egyptian National Socioecoconic Developmnt Plan. Such 
a prcrulgation s-culd have the twc-fold effect of raisinq public consciousness to 
the importance of SI and also focussing the responsibility for STI Systun develcpment 
in the appropriata agencies and defininq the location of the System in the gove=nental 
struct,=e of Egypt. 



VIMI CC ;SI2NS
 

These conclusions were developed by the entire Evaluatin Team. 

A. Gerexral Finding s 

1. The Evaluation Tean 

+ appreciates the significant initiative taken by Egypt to fornulate a 
plan for a national infortation systam for science technology and 
devx-lop Tt; 

+ 	strongly 'endorses the concept of an integrated network to constitute a 
national STI Systzm; 

+ 	is convinced that such a Systcm can play a major role in accelerating
Egypt' s do -lgqpnt efforts. 

2. The Evaluation Team cermetnds the efforts of the Georgia Institute of
Technology contractor and fin the overall design of the national STI Systen
presented iii the series of reports is 

+ 	basically scund, 

+ 	corpatible with the Egyptim envirornent, 

+ prc~erly reflective of the expxe-ience in other countries involved in 
similar STI Systcmi develcopznt efforts. 

Hcwever, with a vicw to strengthegning the Systin design and to facilitating its 
imipla ntzion, the E.aluation Team has developed a numTer of gor '=ral as well as 
specific suggestions and rucamrzr ations in this retort. 

3. The Evaluation Team conclixtd thlat the c.t.,:nit- for wxxn the SMI Systen
is being developed has not been adcquately idemtified and apprisexd -f th-I character
istic3 of the praj-csed Systr<n. 

4. TUh' Dialuation Team found that the resronse to the inlerim recamndations 
and actions proposed during the first phiaise of the proposed STI Syston were slow 
and in scur respcts fin-il decisions are sLill lacking. As a result, progress
towardz3 diesign cu-nolidation Ins b een substantially delayed. 

B. Genre1r-rrrWltionn 

he--genrlge 	 xn to be as speic-rj,-n 	 a."e considered .uplre-nting ta 
reccrndatiaam - rr ide in Sections II, IMI, A", V, VT, and VII of this report. DotL 
the specific and genoral rexmwndations should be Systemtically reviewed and 
appropriate resolutions skxuid be made. 

J4,/
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s acceptable and the specific morifications1. Since the overall design 
remnded by the Evaluation Team can be cmpleted in the next three months, the 

actions needed to make the general design Tore concrete can becom the first stage 
of the caning implmentation phase. Iloever, the conpletion of these actions should 
be subject to reviei and endorsement by the Egyptian Executive Comnittee. This 
procedure penrts the fo ,xulappioval of ta STI Syst=-n, Lsagn, apl.nttion, ana 
Manpower deveoprrnt plans (Phase I) to be accmplished inmediately and the detailed 
design and inrpleie'ntatiPn plai (Phase II) to be staA-V. d at once. 

2. The Egyptian user ccuuunity for whrn the Z'stE , is being developed should 
be systemtically I, cntified and given adequate cppormrities for active participation 
in the detailed de~.cgn and iplumntation of the STI Systn. 

3. During the next stages (Phase II) a workable arrangmnnt should be developed 
to secure more rapid progress in irplarenting the M Systan. Hence, 

a) Egypt sbould provide a highly resl-nonsive project leadership and 
de.sicninakig irechafnism; 

b) 	 the detailed &sign, the actual implcrntation, ar tM, ndtorixg of 
the subsequent stages should be perfonn-d in Dgypt whenever possible; 

c) 	 there should be continu=su interacticn b,21e9 Lwi the US ccnt-ctor and 

the gyptian decisicn- king and irpletrntaticn Trups; and 

d) 	 the Egyptian participatin should be ruximized, 

4. An innovative incentive schiae s uld be develoyd to ensure the recruitrent 
of highly crapetejnt full-tim project staff willing to provide long-ten .dedicated 
service to the project. Appropriate incentives should also be prcrided to ensure
 
effective :rraton thei participating organizations.
,mrcng 

5. Th Aczivtiiy for Scientific Rescarch and Tec-Inmccgy t<r,2) and the UISA D
 
should finalize the specific allocation of all ftuin re!ed i, the next phases as
 
specified iii the Tirlenentation study. e budget breakdown r.:c-posed should be
 
reviaoed and adjusted at an early stage of the inl1mentation -.hase after a
 
detailed analysis of the allocation of responsibilities between the Egyptian project
 
staff and the US contractor has been nmde. An appropriate balance between staff,
 
material, and an-.illary expenditures should be maintained.
 

/ 
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APPENDIX A 

LIST CF P d 

EVALUATION 'ITAM 

Egyptian Mw~bers 

Dr. Nabil Ay rr. Aly Fahmy 
Consultant Faculty of Engineering
 
Egypt Air Cairo University 

Dr. Farag Sedky Dr. Nadia legazi 
National Cornputing Electronics Research Institute
 
Central Agency for Public National Research Center
 

Mobilization & Statistics
 

International Merbers 

Dr. Jacques Michel Dr. F. Karl Willenbrock, ChatMn 
Director of Center for Scientific Cecil H. Green Professor of Engineeri& 
and Technical Documentation C.N.R.S. Southern Methodist University 
Paris, France Dallas, Texas U.S.A.
 

Dr. A. Neelanghan
 
Project Coodinator
 
UNOP Program
 
Manila, Phillippines 

Egyptian Cbservers
 

Dr. Samrir Rashad Mr. Osa El-Said
 
Operation Research Center Faculty of Arts
 
Armed Forces Cairo University
 

Dr. Naghah Elewa Eng. Sayed Hathout
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APPMIX B 

DEAII BREAIafN CFn7 
GEERIC EVAUIJ.ATION CITERThA FTMI. A TELLOWICAL VMZPOINT 

This detailed breakdown of the technological aspects of the STI Systam design 
with respect to the generic criteria served as the basis of the analysis of the 
task force on technological aspects. It will be beneficial as guidance for the
 
detailed design stage and as a checklist in assessing the overall design.
 

I. 	 Ctatibility with the Egytian Evi nt 

1.1 	 Overall System Architecture-related Issues
 
- Suitability of the netnmrk topology
 
- Sharability of critical and expensive resources
 
- Ability to interface with local databases
 

1.2 	 Hardware-rlated Issles
 
- Transamency to e - s
 
- Ccmmnality of hard17are and software
 
- Maintzinabtlity
 
- Utilization of existing res ures
 

1.3 	 Database-related Issc-z
 
- Database maintainability
 
- Natural language interface 

1.4 	Data Cmm-micatior-related Ismses 
- Coping with the nodest quL1ity of the Egyptian public tel~eommm-cation 
network 

- Node location considerations 
- Interface with international packet-switching networks 
- Coordinatirg considerations with the ECryptian Teleccxrmnications Agency 

1.5 	 Arbxbizatior-relatid Issues
 
- Utilization of local efforts in Arabic Inforamtics
 

1.6 	 Application Davelogient Cnsiderations
 
- Fxtent of analysis of the "Acquire or Develop" issue
 

I. 	 Ca leteness 

I1.1 Overall Systcm Architecture-related Issues 
II.1.1 Inclusion of alternatives
 
11.1.2 Validity of the estimtg techniques 
11.1.3 Clarity of the rystan hierarchical structure 

11.2 Hardar-reLated Isrt, 
11.2.1 CtI erMss of tiu mijor hartware req'iirarents 
11.2.2 caq~letties!i of tl-Y2 software requirmr~ents 

'i1
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11.3 	Database-related Issues
 
11.3.1 	Presentation of the conceptual datakases
 

11.4 	Data Ccrnunications-related Issues
 
II.4.1 	 Utilization of the local experience gained in establishrent of
 

cLat-a cmnmi-itinn ru tnrks
 

11.5 	Arabization-related Issucs
 

11.5.1 	Iing-temn vic.w of the Arabization efforts
 

II.6 	Applicaticn.3 Develorxamnt-related Issues
 
11.6.1 	Outlining of types of applications
 
11.6.2 	Clarity of the structure of applications develoent process
 

III. 	 CbntinuiLy Bevcrx1 the mlemntation Phase 

III.1 	Overall Systun AIrchiticture-reatec Isses
 

III.1.1 	Systcm exTe'ibjlity ctnsi2fratins
 
111.1.2 	Bu/lding-in of "trn.," u-ser participation
 
111.1.3 	Ilighlijghting of anticipatied difficulties and pitfalls
 

111.2 	Hardware-relatcd I-sues
 
111.2.1 	Continuity of supply

111.2.2 	 Provison of guidelires on how to cope with unpredictable workload
 

aml storage rc uira-ents
 

111.3 	Database-relatiJz Issues
 
- Not applicahle
 

i1.4 	 Data Camrmicaticn-related Issues 
111.4.1 	 Degree of participation of the Egyptian Telecrurdcation Agency
 

111.5 	 Arabizauon-relat"d spcct_
 

111.5.1 Organmzatinzl a-pectn of the Arabization activities
 

IV. Utilization of Intemr-iticral xr rien e and }.sources 

IV.1 	Oveall Syst-n Architecture-related Issues
 
IV. 	 ..1 ansideration of nterri tional and rejional STI-related studies 

and exTxTri enco 
IV.1.2 	 'te orientation of the 'I System to national developrent
 

IV.2 	Hardware-reL-,U IT;snx.
 
- Not applibl)e!
 

IV.3 	Database-zelated Is:;ues
 
- Not applicable
 

IV.4 	 Data Cmnmnications-related Aspects
 

- rot 	applicable 

/ 'I[ 
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IV.5 	 Arabization Aspects
 
- Utilization of the experience of non-Latin countries and Arab regional
 

efforts
 

V. System Pdaptabilit-! v-d Robustness 

V.1 	 Overall Systam Structure-related Issues
 
V.1.1. Inclusion of system monitoring capability
 
V.1.2 Consideration 	 of fail-safe characteristics
 

V.2 	 Hardwar-rlatx_ d Issu2
 
V.2.1 Considrlaticn 	of jxrfornunce--icnitoring issues
 
V.2.2 Conic2ration 	oL ,y7jtxr-tuning and diagnostic tools
 

V.3 	 Database-related Issues
 
- ayihasiz on dcta:a.3: integrity
 
- Consideration of actlvity monitoring
-iat<ibse 

V.4 	 Data Ccmmzniciticni--r ,ated Is:;ues
 
V.4.1 	 Recrnfigmabtlitj of tht- nt-rk
 

-
V.4.2 Considering th line control functions
 

V.5 	 Arabizatin-re latUA Issues
 
- Not applicable
 

V.6 	 Applications Development-related Issues
 
V.6.1 Consideration of applications raintainability
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APPENDUD( C 

0DORDINATIZ AGENCY FOR Tlh. UTIAL
STI S1721 

A. NEEL12H19N 

INT3OCTION:
 

It would be !_lpful to establish a rational agency (called the national fozal 
poirnt) to facilitate the irplemntation of the national RrI plan, for resoce 
xrbilisation, for co-ordination and nnitoring of prograrm activities, ar for 
asseznmt of syntan Lxrfoinvixzo. Alt1-mjh !-;cio-rcolitica2 factors and the 
clractr of tht garvenrn'mt structure would influeznce the chyjic of tUl national 
fccl point ( P) ancl it; functions, t1xre are t'>ra -Anm- featuzcr, aong 

ci"(iting tzk~s in diffu:ren' coiuntriies. '!LJ Ut1! ) Guidelin,: =,vidiu'eful ideas 
m the stm.turn anl ftmctions of rnl. In oi:vr to cn!uru the etfectLvn functionirq 
of a rF-NP, tha follu,4inj aistpc; tlnld ggiven att(znton frrn the outset: 

1. Poniticln of the-- !Z-1 ill t"L nIticriI~vrrn stxi=titure; 
2. Cbjectiv,; £.t- ttzs o ref,:rinoio; 
3. FAuncticn! arxl acravities; 
4. Orgni.aticmnal and i.a ig,:m2nt asprccs; 
5. Firzncial re'.ourc::3. 

These asxct are calS ide red in te.succeeding sections. 

1. Rxat(:o of t-h' 11,1: 

It is dcsirable to have a single I*P placed as high as possible in the goverrmint 
hixarchy, for Jn the Prim Minister's Office or Ministry of Education,ir:le, 
Scicncc, PLanring, indkustry, etc., so as to secure adequate support to the STI 

3trs-,elo-mnt.(2 The Ministry of Eacation or Scien7e is tlhe usual fozus. The 
NUB should Lt endued with adequate policy makdri, financial and executive powers. 
Table (1) indicates the location (or proposed location) of the NFP in several 
countries.
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Table (1) Location of NF? in Government Structure
 

Country 	 Prime Ministry Ministry 
Minister's of of Industry 

Office Education Eco. Affairs 

BELGI..... .... x 
xDENMARK ... ..... .
 

FINLAND.......... x
 

FRANCE. ......... .. I
 
GEFAY......
e a a * 
HOLLAN4D ........ .. . 

ISRAEL........... o 
MXICO.....*..... 

I
 
PHILIPPINES ...... K
 
NORWAY............ 


POLAND ........... .
 
SWEDEN...........
 
TURKEY ........ ...
U.K ....... . . .	 x
 

Location of Management (N F P) directorate in government structure
 

in 16 countries (develop- 11 developing 5)
 

Ministry of Education/Science .................... ....... 12
 

Prime Minister's Office. ................... ...... .... • ...... 3
 

Ministry of Indutry/EcoUo. Affairs........................ 1
 

SI) 



C-3 

2. Terms of Reference: 

Existing models indicate a possible choice betAeen a NFP with only an advisory 
role to one with policy making, advisor, planning, and operational functions. The 
choice would depend upon : 

+ 	How large the caummity to be served is, 

+ 	Financial resources of the rZ'P, 

+ 	The state of cneveopmt of the existing information services in the country, 
and 

+ 	The extent of the coordination and extent of centralisation or dL.e-ntrliat-n 
of info~ation activities. 

Tte teni= of referenr of the NZT could b1x dr,, urnif rn the objective forulated 
and the stuxly of thre lsting nntional infrastr:=turT_. prczn-;cd or antlciaited( c 
i:TrovT.ent in tho SI iifra-;trtci ur should hawc a rot- aon to the C!Vlrrj.; in tk. 
informtion envu-cre2t. ll 'i! It->uL,statrient of tie policy ob)c tve.S clear, 
Precise and unartbigLtixu. 

Table (2) indicates the tems of reference of t1Ps in several countries. 

I',,
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Table (2) Terms of Rference of N 

National STI Katvarkdevelopmen 

Kati.ofal ST] .t.. ..Tlx 
Coordinatiou 

ST! Servfces 

Prolotion of Uetr 
dr elt In 

Proraotion of Inform-
VAtiO UVocioa ofe Inform 

I 
x 

1a 

x 

x 

4 

x 

x 

Uvlo 

I 

x 

x 

't 

z 

x 

x 

x• 

I 

x 

x 

x 

N 

x 

z 

I 

z 

3 

x x 

training 
lKA in inforrAtcln 

promotion 
.Financial support 
International rempon*
ibilitias in STI 
Function as L'1ISIST 

national ftcum 
Long-range paLaning 
of St objeLtiv, 

Developenr of 
natiosl STI policy 

Advice &nd guldance 
to n*tioal institu
tions. on iItformLtioA 
systev *~ plannirg 
and deevlop..nt 

Involvement ia STI 
at ogeratio.l lauvol 
toamotlon of stardards 
in Luforzation hand
ling 

a 
x 

x 

x 

x 

x 

x 

x 

x 

a 

x 

a 

x 

x 

3 

I 

z 

x 

I 
a 

X 

a 

x 

z 
x 

x 

x 

a 

x 

x 

x 

z 

x 

z 

2 

a 

z 

x 
z 

x 

x % 

2 

x 

x 
z 

x 

x 

x 

a 

x 

a 

x 

x 

z 
z 

s 

a 

x 

x 

z 

X 

z 

z 

x 

a 

3 

xa 

a 

TERJS OF REFUPENCE Q? NATIONAL FCAL PO'nVM 

(14 CounI~7".US) 

ITXI,~l~XE' I.~f T ......................... ,...............,,6.,9 

5Tn XE7I.0LJ CDORDInATION ............................... ,.......e* 

STI SLERICTS IVE.I' 4 NT .............................. ,,,,,,...,,,,.11 

?t,3taTIcr/i ofrrt IMCAT?,GH .................. ... ,............* 7 

pYMUTIcIN/Sc 1o-LrIOSA. ,.. LM I.................................... 2 

LAIIMKK , Of STIL ....... ............. 9 

AS5ES'tFWT) 

Drn .Dn R~r 0? 

MiU17I I .QSCF ..D v .... ** * 

.-,1 11011C- .......................... 0 ....6......... 10 

ADVICE TO Yit. fr12S/S1ST 7 .. . . . .........s 9 

?20 I 01I(oIOt TA o"b,:N STI ............................... ..... 

PVI IO)1 o r IC ....................................... 3 
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Table 3. Operational procedure of NFP in
 
Carrying out Tasks 

' 
I... -I II " I I - I II
 

rJProcedurei co to 0n M 

w~ $4 o1 ".0w 0 	 0
 
1 o I


P P~4 P4 t1 H H- JZ 

Publicity of 3TI
 
services . ........ x x x x 

Promotion of una of
 
8TI .............. x x x x x x x x x x 


Advisory functions X Xx X x x x x x x x 


Solution to nectoral
 
needs ............ x x x x x x x x x x 


Liaison operation . X x
 

PUbl ishing oper
ations ........... 	 z z
 

11. and activities 
in information
 

-- advisory x z x I
 

-support/management x X x x x z Z z 

Diucation and train
ing in irdormation 

-General advice X X X x x I X " x X x 

--Coordination of
 

STI education .... x 	 x • • •
 
-Management of 

I
education scheres • x 

-Financial suppor x x x x 

-Promotion of user
 

x • X • X z x x
education ........ 

-- Promotion of in

formation edu
cation ........... • X x X Z x 


--In house training,
 
_ostgraduates .... I
 

thousraining, 
other ............ x z x
 

OPERATIONAL PRODLEDURES 
OF NATIONAL FOLAL POINT IN t-ARRYING OUT TASKS 

OF STI SERVI1,ES ........... 14
PUBLITY/PROMOTION 

ADVISORY FUNLTIONS TO INFO. LENTERS/SYSTEMS 14
 

PROMOTION/SUPPORT RESEARLH IN SE(CTORALNEEDS 14
 

EDUt.ATION AND TRAINING (MANPOWER) t 

" ADVILE AND MANAGEMENT ........... .. ,.... 14
 

" FINANLIAL SUPPORT ................. * .. ,, 7
 

* IN-HOUSE TPAINING ............. .. 0 2
 

PROMOTION OF USER EDULATION ,..,.......o,,. 1
 

PUBLISHING2
 

z 

x
 
x
 

x
 

z
 

x
 

x
 

z
 

x
 



C-5 

3. 	 Fumctions: 

The functions of the NFP would include: 

+ 	 Advising the cjwenrnent in the forulation of the national STI policy and 
on the mthxxts for its impl anrn ation. 

+ 	 Ensuring that the nati-onal -2I pcI Lcy and plan are incorporatEd into the 
national deloment, policy and plan doc-arr-nts. 

+ 	 Developing mEch -izto en;ure adoqmuatr, inputz of munpa r, finnce, and 
facilities tW the srIS trns. 

" 	 Cc-ordinatug, stamiu-itiou zi paroting infomiition activitie3 in 
collaborat-on with ot1r cr wizations within an outz f ci the2 cxAntry. 

+ 	 Allocation of film-nces for projects and mzitoi-rj ard evaluation of the 
project-s. 

+ 	 Encouragirrj and -=portir~g researth and develocprnt in ixffornntion and 
related arcas. 

+ 	 Pra"oting ond supporting education and training prograr"ye in inforrmtion 
and in u~xxr education. 

+ 	 Develcping co-operative anl collaborative operations with regional and 
intemratioml SfI systers and programmes. 

+ 	 Formulatinq crltaria, guidelimes and stancardn, for the planning, developing, 
financing and assesing the perforzonre of the STI systans. 

Table (3) indicates the usual operational procedures of NFP in carrying out 
task. 
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4. organization and ManageTpnt: 

4.1. cmmxRz 

It is desirable to dete=nine at the outset whether the national info"atiLm 
policy, plan and prcjramrxes would omver scienmt and technology only (cf. France, 
India) or thn :--ial z -c--- h-anitics as w-,11 (cf. Great Dritain). Tl 
scale of organization and networking will differ depending upon the extent of 
sectoral/disciplinary corverage. Perhaps, initially the plan and programn xny 
be limited to STI in hich thee my be the greater dimirnd for inforation and 
subsequently extery] to ot1f-r areas on the basis of experience, needs and demmds. 

4.2. SEfING CAlZIT'J2EE 

A Stecrij Oxmittee of 10-15 per.,ons shou.ld be ccnstituted to provide 
the political lirugeis to the governmwt stuactanre. The Steering Oomrittees sruld 
have representation frm appropriate goverrment depart nts and private sectors, 
should represent a cross-section of the different disciplines, and be able to 
accamxlate minority intcrtsts. 

For exanple, rc-,prc!eiitatives of the: 

+ 	R and D Organizations, 

" 	Industry, 

+ 	ccvernrt drtmnt-s - education, sciences, planning, financ, industry, 
xarncations, efk. 

i 	Acadcanic and professicna1 crganizatiais representing user a.-,encies and 
infomtion bases. 

+ 	National libraries, infcxmnticn and documntation centres, etc. 

+ 	Infonmatian exprts in peLsonal capacity. 

Table (4) indicates aTposition of the steering amittee of NFPe in nveml 
countries. 



Table (4) Composition of Steer-,ng 
committ~r of theNFP 

I-T i I i i -

Represenaltion from ' 

40'C3 

H 

0 

r4 0 ;4 

National R & D orga
nizations ...... 

Currnrent Uinist'-:
ies . .............. x 

x 

x 

x 

x 

xxx 

x x x x x x 

Industry ........... 

Libraries-Genl ..... 

-Spl/Res ........... 

Informaton cnatres 

Higher Fdn-Stff ... 

-Studenta .......... 

Informatifon users .. 

Publi3hing organi
zations ........... 

Statistical organi
zatio s ........... 

Technological ser
vices .... 

lnforation apecia
lists ............. 

COMPOSITION OF 

x x x x x 

x x x 

x x x 

x x x x 

x x x 

x 

z x 

x 

z 

x Z 

STEERING 1.OMMITTEE 

x 

x 

z 

x 

Z 

x x 

x 

x 

x 

(It _.,OUNTRIES ) 

REPRESENTING 

NATIONAL R & D ORGANIZATIONS .. e.. 

GOVT. MINISTRIES ................ o...** ,* . 

INDUSTRY ................. o.......... 

10 

11 

9 

L I BR A R I E S ............... ... e. 

" 
" 

GENERAL . ................ 
SPEI.,IAL LIBRARIES/INTO LENTERS 

..* *..... 

......... 
4 

9 

HIGHER EDUL.ATION .......................*00 

PUBLISHING O'RGANIZATION ... ,.......o 22 
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4.3. A1IRY Cs4oT.= 

It is helpful to constitute an Advisory Camittee with reprosentation 
fran the sectoral infonrmtion systars, the library and information professions, etc. 
The nembership may gt, by rotation betteen the sectors. The disciplinatv/sectoral 
enphasis will depend upon national priorities (cf. the academic advisory group in 
Netherlands, ixxustrial advisory in Sia&den). The Advisory Committee may have about 
ten mmbers at any one titn. The mabers serve in a personal ratheir than 
organizational capacity provioirg specialized expertise and sectoral interest 
support to the NFP. 

4. 4. SE-EARI-AT 

There should be a secretariat of 10-15 persors including professional 
information as well Ls adrini.3trative/secretarial personnel headed by a director. 

4.5. AD 10CC TZM3MPT GROUPS 

The NiM shoul.d have poi rs and resources to constitute ad hoc working 
groups as and wven r.uircd to carry ouit special studies, surveys, or other tasks. 

4.6. PF2xY)ANJX_ A=2,=Ur 

The-re sashold be provision for feedback and periodic evaluation of the 
work of the N]l. 

5. Financial Pi.nsurces: 

The arnnual x, n1iture on the national STi progrmm should be about 5 per cent 
of the national R ad Dexpexiiture. It may be up to 10-15 per cent in the initial 
stages. The oprating cost of a sectoral center is of the order of $200,000 (US) 
a year in develcpang countries. In most countries, that budget of the FP is in 
the range of $500,000 to $1.0 million (US) a year. The major itons of expenditure 
are usually network develognrnit, support for education and troiining, R and D 
projects in the information area. 'These account for 90 to 95% of the budget with 
5 to 10% for the directorate staff. Sorr NIPz hazing information service functiors 
recover at least part of the expenditure, especially on mechanised inforation system,
through charges and subscriptions for the service. 



EVALUATION AND RECOMMENDATIONS FOR CONTINUED SUPPORT
 

OF THE
 

REPAIR AND MAINTENANCE CENTERS FOR SCIENTIFIC EQUIPMENT
 

AT 

ALEXANDRIA, TANTA, CAIRO, EL-NMINIA AND ASSUIT UNIVERSITIES 

Prepared by: 

Mohamed Shaltoot Roland CorseyHoward Metz 



INTRODUCTION 

The purpose of this report is to assess the operation of the repair and maintenance 

were 
Tanta, Cairo, El-Minia and Assuit Universities which 

centers at Alexandria, 
This evaluation is 

developed during Phase I of the Instrument TechnologY Project. 

universities during
numerous visits to th-, 

based on information obtained dutirtg 

'the course of Phase 1, evaluations of trainre:s at NIH, and a final site visit made in 

May 1982. 

establishwith these universities to 
During Phase I of the project, BEIB worked 

This work fell into three 
centers for scientific eqiupment.

repair and maintenance 


major areas:
 

of physical plant-establishment of the necessary facilities 
I. Development 

with tools, test equipment, 
for the centers and equiping them 


replacement parts and technical literature.
 

- development of a management 
2. Implementation of Center Management 

of a centerof the centtrs, training
for the operationmanual 


management personnel and establishment of a charter for the center.
 

Training of repair personnel.
3. 



Early in Phase I BEIB personnel evaluated the repair requirements of each 

tools, test equipment, replacement partsuniversity and purchased the necessary 

This material is presently in place at each university. BEIBand technical library. 


also developed an administrative manual for the management of a repair and
 

naintenance center, provide-d training in the management of te centers and
 

worked with center and university administration in xhe development and
 

implementation of a char-t- for the centers. Personnel from each of the centers 

and maintenance of scientifictraveled to BIE1B atd were trained in the repair 

BEIF, only five are presently workingequipnent. Of the twelve people tramned at 

in thieir urversity repir and indirtenance centers. The remainder :ither did not 

",urn to thcir certers or leIt%hc l z~ftr.- returrung. 

presently wellAn ovrall eoaluatjon of the program indicates that the centers are 

equipped, have a management plan with varying support from the university 

not have sufficientadministration, and with thf- exctption of Assuit University do 

staff or meet even the minimum repiir needs of their university. 

of qualilird repair specialists to staff thes-e centers we wouldbccause of the ifc!, 

recommend as a priorijL 1 of Phase II the development of a training center in 

E-gypt for scientific equipment repair personnel. This crrter would providl- training 

than training In the United States and would elirrinate the&t a lower cost 

of not returning to Egypt after completing their training.tem;lAation to trainees 

,
 

A 



EVALUATION OF INDIVIDUAL CENTERS
 

In reviewing the operation of the individual centers and evaluating their potential 

for successfully meeting the repair needs of their universities, the following 

factors were considered: 

I. 	 Administrative support: Does the Center receive the neces,,iry
 

administrative support from the Univerflty to assure its proper
 

operation? Examples of administrative ,vpport ve evidenced by
 

interest in and an understandino of the function of the center by
 

university officials; approva. of a charter for the center by the
 

university; and the development of an incentive program for Center
 

employees. 

2. 	 Faculty support: Is the faculty In favor of the establishment of a
 

Repair and Maintenancft Center and wUl they make use of the Center?
 

3. 	 Center staffing: Does the Center have reasonably qualified repair.
 

personnel or Is there a reasonable expectation ot recruiting such
 

personnel?
 

4. 	 Technical assistance: The major portlon of personnel available to staff
 

the Centers are junior engineers who will require technicaL assistance in
 

performing more difficult repairs. Does the Center have an 

experienced repair engineer available to provide technical assistance to 

junior personnel? 

3 	 (L 
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Alexandria University: The Center at Alexandria University is headed by 
Professor Hamdi. The Center presently has no full time staff. Two people were 
trained at NIH for the Center, one did not return to the University and the other 
returned to the university but, was not assigned to the Center. Professor Hamdi is 
presently recruiting staff to work in the Centet o a pLrt-timc basis. Full-time 
positions will be offered to those employees who proe themselves capable of 
successfuly -epairing scientific equipment. It is estimated that the center will 
require the equivalent of three full time electronic and two full-time electro

mechanical journeymen repair specialists. 

Professor Hlarndi has developed and is implementing a well thought out program for 
Ahe development of the Alexandria Repair and Maint-,,- ce Center. This program 

h.. been approved by the university admnistration. During his stay at NIH, 
Professor Hamd, has dermonstrated his capability to quickly and efficiently repair a 
wide variety of wcientific instruments. This czpability will per~nit him bothto 

train new center personnel 
 and provide technical assistance to the center staff. 
Bcc-.ause of his position in the faculty of Engirneering and his his:ory of previously
 
prov:ding repair assistance to faculty member 
 , we feel that the center will be 
accepted and used by the university faculty. We recommend full support of the 

Alexandria center in Phase II of the project. 

Tamita University: The Center at Tanta University 6 presently managed by 
Engineer Mohamcd Abdu and is meeting abotit 15$% of the repair and maintenance 

eds of the university. I is est'niated tat the center will need the equlvalent of 
thre _ full-time journeymen electronic repair specialists and two full-time 

journeymen eleclro-mecJanical repair speciallli. 



Tanta University (cont): As with Alexandria Univeristy, Tanta University appears 

to have the necessary conditions for the developt-;ent of a successful center. 

During his visit to NIH, Dr. Hassan Mustafa, the Vice-President of Tanta, met with 

Mr. Mietz to discuss the operation of the center and expressed his desire to assist in 

The development of the Center. A separate budget and an incentive plan for 

Center employee: has been established by the University. 

During a previous visit to the University, Mr. Metz met with the chairmen of a 

nurmber of departments to discuss the operation of the Repair and Maintenance 

Center and how it could best meet the'.7 riteds. During these meetings they showed 

Mr. Mctz n erous pieces of equipment in need of repair which the) would like to 

ha~e repaired by the Repair and Maintenance Center. 

Engineer hioharwnd Abdu, the Chief Engineer for the Center, demonstrated a 

potential to become a well qualified repair engineet during his training at NIH. 

Prior to corning to NIH he performed repairs in the faculty of Science and is known 

to many faculty members. In addition to Engineer Abdu, the center has a number 

of other technicians and engineers who have elementary to intermediate levels of 

-epair skills. 
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Tanta University (cont): Based on the universities support of the Center, the 

willingness of faculty members to use the Center, Engineer Abdu's technical and 

administrative skills and the potential of the other Center personnel, we 

rtcommend ccntinued full support of the Tanta University Center. Due to the fp.,.-t 

that none of the mrnmbers of the Centir ,taff have extensive experience in the 

repair of Scientific equipment, we would recommend that the University arrange 

for a ccn.;ult'tnt to be available to the center on a weekly basis to provide 

asislanc! in complex rep:iirs. 

Cairo Unjver'ity: The Repair and Maintenance Center at Cairo University is 

-rufessor FI-Sobki o; the Faculty of Engineering, Electrical Department.Q-eaded. by 

Three enginecrs from the Repair and Maintenance Center were trained at NIH, one 

dij not return to Egypt arid ih othtr two returned to the cerrer but have 

subsequCrtly "eft. The- Repair a:'d Maintenance Center presently has no 

experienced e&,ectronic repair personnl, one experienced el-ctrical engineer 

(power) and no mechanical personnel. It is estimated that the Repair and 

Maintenance Center is capable of meeting little or none of the demand for 

electronic or mechanical repair and about 10% of the demand for electrical repair. 

The Repair and Maintenance Center would require the equivalent of about seven 

full tirme journeymen electrordc repair specialists and four full time journeymen 

rn -chanicaJ repair specialists to meet the repair needs of the u-iversity. 



Cairo University (cont): The Center has been given a charter and a procedure has 

been established for paying incentives to its employees. Center employees have 

often ben unsuccessful when attempting to solicit repair work from faculty 

their repairsmembers. These faculty members appear to prefer to have 

contracted out by the University to private sector companies. The Ccn'rer dce not 

have anyone available to provide Iec-jucal assistance for difficult electronic 

repairs on a regular bjsis. We feel that part of the problem of attracting and 

keeping quahfied personnel is the availability of numerous hig'er paying positions 

in the privit !_.ector in Cairo. 

Based on our review of the Repair and Maintenance Center, we would recommend 

and hire a senior reaiIr eng.reer; two e)ectronlcsthat the Center initially recruit 

engineer; and a mechanical engineer to be at the ITU. As the Center has received 

significant tools, test equipment, replacement parts duri-ig Phase I, it could 

become cj-cratiorial with a minimum cost of hiring those personnel. We believe 

that recruiting the senior repair engineer is esserrtial io the operation of the 

Ctnter and th;at no significant additional reso.rces be allocated to the'center until 

he is hired. 

A repair a',d fabrication centerCairo University Repair and Fabricati" Center: 

managed by Engineer flussein Eissa, is located In the Physics Department of the 

Center appears to be operatingFaculty of Science. The Repair and Fabrication 

very minimal amount and is well thought ofvery successfully with a of resources 

by members of the faculty of Science. 
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Cairo University Repair and Fabrication Center (cont). Based on this Center's 

success, we would recommend supporting it immediately during Phase 11 with test 

equipment, supplies, training and technical assistance. After a period of one year 

both centers at Cairo University would be evaluated and a decision be made by the 

centers should continue to receive support.Academy as to which, if any, of the 

El-Minia University: The :enter at EI-Minia is directed by Dr. Kamal Abdul Hadi, 

Dean of the Faculty of Science. The one engineer trained at NIH has left the 

center. There were no other engineers other than Rokaya at the center, leaving 

the center withou* a ,,aI. The C(enter will requ're the equivalent of two full time 

,ijrneymen ecc-tronic repair special:ss Lnd tlo full lime jourreyrn elecro

mechanical repair specialists to meet the repair needs of the University. 

During previous visits of BEIB personnel to EI-Minia, the University adrninislraticn 

voiced support for the center. The faculty has also indicated a need for the Center 

during these visits and has sent equipment to the. Ccnter for repair. The Center 

was staffed by one engineer who has lerr traind at NIH -.nd it appears unlikely 

that the University will be able to rrcruit experienced repair personnel. it ! our 

opinion that if a center director with a background in equipment repir could be 

bcoming Junctional. Allocation ofrecruited, there is a chance of the Center 

to this should be held in abeyance until a suitableadditional resources center 

certer director and engineers have been fecruited. 
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The Center at Assuit University is headed by Professor Abdul 
Assuit University: 

Karim of the Electrical Engineering Department. Professor Karim is well versed in 

for many years prior to the 
all aspects of scientific equipment repair and 

both at Assuit and El-Minia 
establishment of the C,:enter, he repaired equipment 

Universities. 

on a leave of absence and the. Center is being
Professor Karim is presently 

a staff of three technicians 
managed by Mohamed Abd EI-Wahab. The Center has 

and is meeting about 60X of the repair needs ol the University.
and one engineer 

that the Center hire two additional electronic repair
We would recommend 

speci.l!s,s and one electro-mechanical repair specialist. 

The Assuit Repair and Maintenance Center is by far the most successful of the five 

centers and will probably be able to fully meet the repair ar,d maintenance needs of 

of the Center is directlya few years. The successthe University within 

by the University's administration and the 
attributable to thfv support given to it 

a highly qualified electronicsdirector and assistant directorfact that it has ,! 

can provide
engineer Aid a highly qualified mechanical technician who 

repair 

staff. We would recommend 
technical support and training to the Center 

a model for the other centersfor this Center and using It as
continuing full support 

to emulate. 
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Evaluation 
of the 
repair and rmaintenance centers 
of Cairo, Tanta,
 
Alexandria, Assiut and EI-Minia Lhiversities as of May 1982.
 

This evaluation is the result of on-site %isits to the facilities 
listed. Pie m unts of repairs per rTDo-th given in the text are based on
 
verbal estin-mtes supplied by the 
directors 
and chief engineers of the
 
Repair and NMintc; arce Centers. In no czse wrre docuTrnts produced to 
substantiate the clairr rnde, except for the Assuit Ccnte'r. In a rmore 
esta5l i shed center, this vvul d Ie:,4 to questions refcrding the 
reliability of the data. Hoiiovt, in a relatively new center, there it
a
 
natural reluctance to take the at'ditional time requ;red for burdensom-e 
paper uvrk. Therefore, it is not surprising that the paperwork norrnally 
associated with a repair and maintenance center has been deferred for a 
future stage of developrnent. 

be desirable to
 

It vas not possible to Inventory all of the equipment at each sit* 
because saT of the laboratories had been closed dowvn. To get an Idea 
of the types of equipTenodels recorded. While it wouid 
have a coTplete inventory of equipmrent for purposes of estirrating repair 
needs, such a list might generate misleading conclusions. At several 
universities the utilization of equiprent vas found to be variable, with 
rruc gathering dust on shelves and other laboratories actively using all 
the equiprent they owned. This uneven utilization sould nake nny 
funding estirutes based on Inventory value Inaccurate. A better rrethod 

rrdght be to require that a repair order be drawn up for each piece of 
equiprent delivered for repair. The nuitrer of repair orders per year 
and the growth rate could be used to predict future reds. Of ce-urse 
!hiS WDuld rrnndatie that rrre rebources be devoted to papervvrk. 



CAIRO LNIVERSITY
 

The Cairo University Repair and Maintenance Center (RW5 Center) is 
repairing equiprent at the rate of 20/nmnth. The R&M Center also 

provides repair service for the Faculty of Medicine for Mbnsoura, 

Zagazig, Tanta and Einsham Universities. The dir'ector of the center is 

Dr. El Sobkit who has a background in electrical par engineering. The 
staff isccnposed of the following engineers:
 

1. Mohanwed Hana, electrical engineer (power), chief engineer 

2. Wafaa Abbasi, Electronic Engineer for electronic repairs 

3. Ibrahim Iskaros, Electrical Engineer (power) for electrical
 

repairs 

4. Ibtesamohared, Electronic Engineer for electronic repairs 

Two pieces of equiprent were observed to be idle because of the lack of
 

troubleshooting expertise by staff and rmnagarent. They were a solid 
state oscilloscope and a vacuumr tube audio amplifier. The R&M Center is 

in dire need of an experienced electronics troubleshooter. Interviews 

with staff rrerrbers confirrred the fact that this deficiency is a serious 

druaack because rmst equipTent contains electronic circuitry. 
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is located In the Physics
 
A Repair and Fabrication Center (RaF Center) 


Tbis center, capletely

Faculty of Science.
of the
Departrent, 


and fabricating
has been repairing

of the R&M Center,
independent 

It is headed by Hussein Eis 3a who is an 
instruments for several years. 


He and
in electronic repair. 

experienced designer and is well versed 


were able to display numerous examples of
 
staff of 3 engineers
his 


equipTent they had fabricated. 
Interviews with proiessors in the 

Faculty
 

his work is held. It
 
to the high regard for %hich 


of Science, attest 

would appear that H,.,sein Eissa, with a NMsters 
Degree in EE would be a 

to head the R6M Center In addition to the W Center he 
good choice 


presently supervises.
 

enter are: 
Additional components needed by the 

R&A 


ca-parators (IC)
 

photocells
 

1i-meters
electrodes for 


contact thernaTeters
 

transforrrers (various types)
 

transistors (BF258 & 5)259).
 

in the uount of
for the R&M Center 
An incentive program Is in effect 


charges being returned to the engineers. 
to 60% of the repair labor 

This has helped recruiting and staff 
retention.
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The following Is a sarIe of the equlprent found at Cairo-LnIversity:
 

audio-a-rpi ilier
 

electronic balance
 

3 nTm SLR CaTera
 

color irret er
 

liquid scintillation counter
 

radiation counter
 

incubator
 

LASER
 

rrss spectroreter
 

rr crot O'e
 

oscilloscope
 

over,
 

pH rneter
 

poer supply
 

pulse generator
 

spect rophotaTeter
 

st imulator
 

teTperature controller
 

vacuLm system
 

vrdter bath
 



TANTA INI VERS ITY 

The R & M Center at Tanta University had only been operating for a
period of three weeks when this evaluation was performed. A total of 8 
repairs 
had been performed 
and several rmrworanda 
listing equipment

needing repairs had been received. The director of the Center is Dr. 
Tayser El Shawy, a chemist with the Faculty of Science. The staff of
 
the Center is ccrrposed of the following enginers and technicians:
 

I. 
Mohanrd Abdu, an electrical engineer, is the chief engineer.
 
2. 
Helen Rezk, a chemist, does electronic repairs.
 
3. Sosan El Shafej, a birredical engineer, does electronic and 

bioTedical repairs but has 
no experience.
 
4. 
Layla Fared Shenashen, an electronic engineer, does electronic
 

repairs but has no experience.
 

3. 
Hasan El Medany, a technician, does general repairs.
 
6. Azhar El 
Zeftmwy, a technician, does general repairs.
 
7. 
AfTred Badavy, a technician, does general repairs.
 
8. 
Abd El Lateef, a technician, does general repairs.
 

The R & M Center is located in a building used Zor central research 
laboratories with a canrn budget for both. Dr. Mistafa, a Vice 
President 
 of the Uhiversity, initiated a rrerorandun during the 
evaluation to separate the t9m budgets. As part of this action, an 
incentive program is planned which would return 50 to 60X of the repair
 



labor charges to 
the engineers. 
However 
Tanta University 
has lot.
finished 
the approval process 
 for Incentives 
 as have 
 the other

universIties. Tanta University also provides repair theser-vices for 
research center 
at Alexandria University. 
 ohaiired Abdu spends 
one day
per week every two weeks and Helen Rezk spends one day in Alexandria for 
this purpose.
 

Interviews with faculty rinrbers of the Faculty of Science revealed thatsate of the professors ere familiar with the R & M Center and others
 
were not. Interviews 
 with the staff revealed optimism and enthusiasm 
for the center with the acquisition of the new facilities and equipment.

A need was expressed for 2 portable oscilloscopes with basic functions
only, 
and 2 portable rnultirreters 
 suitable 
for use 
 in the field.

Additionally 2 portable tool kits are needed to supply the expanded 
staff.
 

The following Isa sarple of the equlprent found at Tanta UIlversity:
 

spectrophotaeter, Varian 

oscilloscope, Polish
 

oscilloscope, Gould
 

oscilloscope, 
 eathkit
 

function generator, Heathkit 

power supply, East Geman 



UV,spectrophotareter, Shirmdza
 

spectrophoto-reter, Pye Unican (3)
 

colorimeter, Zeiss 

spectrophotcrreter, atanic absorption, Shlrrmdza
 

centrifuge, Heraeus Christ
 

gas chramtograph, Mficro Cab 

cooling centrifuge, Sigr
m
 

centrifuge, Pegasus
 

electronic balance, Polish
 

pH meter, Chinese
 

rrass spectrrreter, 
 V'arian 

fluorar ter, Corning
 

microcanputer, Cmrnodore
 

nuclear rrgnetic resonance apparatus, Varian
 

pH rneter, Radicrneter 

voltage regulator, APnir
 

flame photcreter, Corning 

spectrophotareter, 
atcranc absorption, Dupont
 

4x5 carera, Zeiss
 

glucose analyzer, Beckmn
 

photocopier, Xerox
 

vacuum charber, Deton 

oscilloscope, TelequipTent
 

pulse generator, Continental Specialties (2) 
swcep generator, B & K 



voltrreter, Marconi
 

rrultirreter, Metrix (3) 

tape recorder, Hewlett Packard
 

rrultirreter, Kyorissu 

oscilloscope, Tektronix
 

x-y recorder, Frenck
 

power supply, French
 

voltage ccrpensator, Phonovox
 

power supply, Polish 

vacuum puTp, Edwards (6) 

null detector, Tunsley 

progranrable temperature regulator, French 

recorder, Houston Instruents 

voltage stablilzer, Poland 

current stabilizer, British 

oscilloscope, Hungarian 

Qrreter, Marconi 

oscilloscope, Phillips 

VTW, Heath 

VrW, East Gerrran 

electronic thenIruIeter, Polish
 

pyrareter, Polish
 

oscilloscope, Scopex
 

oscilloscope, -ungarlan
 



ALEdJZR IA LNIVERSI1Y 

The R & Ni 
 Center is presently in the irplerntation stages. A 
mrr randun has been routed to all deans announcing the mission and 

availability of the facility. 
The concept and budget have been approved
 

by the University administratlon. Dr. Hanidi, the director of the 
Center, plans to start 
by utilizing part-tirm engineers and technicians
 

until the center is self-sufficient. 
 It will be housed in the
 

mechanical engineering building and 
has enough space for rmre 
than 4
 

benches. The work force will 
be recruited fra-n technicians already
 

working for the Faculty of Engineering and fram graduate students. Since
 

those already working for the University norrally finish w.-rk in the 
early afternoon, it is felt that part tirre workers could easily be 
recruited fran the regular work force. This would give rrmnag-ernt an 

opportunity to evaluate staffthe before offering then full tire 

eTployient. Since Egyptian workers rarelyare fired, eyen if they
 

posess less than desirable corpetency, Dr. H-arTdi feels this cautious 

approach will assure a good perrrnent staff.
 

A sarple of the equipmnt found at Alexandria Is as follows: 

oscilloscope, Metrix
 

oscilloscope, Telequiprment
 

pulse generator, Cont irental SpecialIties 

sweep generator, Iz<
 

voltmeter, MWrconi
 

sound level Peter, B6d
 

mll imt er, Wt rix 



rrultirreter, Polish 

oscilloscope, Tektronix
 

oscilloscope, Hngar ian
 

oscilloscope, East Geian 

Qrreter, Marconi 

DM , Phillips 

x-y recorder, French
 

power supply, French
 

themOmter calibrator, Aols 

voltage capensator, Phonovox
 

power supply, 2ZR
 

vacuum pUTp, Edwards (4) 

null detector, English
 

te-rperature regulator, French
 

voltage stabilizer, Poland 

DM, Engl i sh 

null bridge, English
 

Voltmeter, Heath
 

function generator, Heath 

VTW, Gerrman 

power supply, Heath 

themcouple therrmreter, Poland 

pyraTeter, Polish 



IM, Heath 

counter/t irer, English 

por supply, Heath 

recorder, Heath 

audio generator, Heath
 

freqjency counter pHeath
 

oscilloscope, Tektronix
 

SG counter, Orion 



'"SSIUruNlVERS1,Y 

The R & M Center at Asslut University Is the rrost 	inpressive of the 5
 

nurbers of repairs
centers evaluated. This is borne 	out by the 


is further evidenced by the work
perforrred, 50 to 70 per ronth. This 


access the chief technician, Nbhaed
experience of the staff, and the 


Abd Elwahab, has to the president of the University. The Center is
 

in the U. S. in that both the first
quite similar to its counterpart 


supervisor and the staff are technicians rather than engineers.
line 


apparently occured because the technicians at Assiut are far
This has 


universities. The chief
riore capable than those found at the other 


technician also serves as the director of the center.
 

The 	following Isa list of the staff:
 

1. M4haed Abd Elwahab, chief technician and director, does fine
 

rrechanical and electronic repairs.
 

2. 	Ramdan Abd Elnabood, a technician, does electronic repairs.
 

AlTned Ezat, an engineer, does electrical repairs.
3. 


4. 	Shereef ATred Hmrza, a technician does fine rrechanical
 

repairs.
 

5. 	Gaml Essa, a secretary, Issues stock and equlpnent.
 

in the Faculty of Medicine lndicated they were aware of the

Professors 

capabilities of the R & M Center and rrany of them had rde extensive use 

of It. The staff rraers seeied to be quite satisfied with their 

working conditions and were observed to be busy repairing equiwmnt at 

the tine of the visit. This represented a contrast to rriny of the other 
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labor charges for the
 
centers. The Incentive progrwn (60%i of the 


a need for 3 additional
 
seared to be working uell. There is
repairs) 


basic functions.

and 3 portable oscilloscopes with The
 

tool kits 


seniconductors.
references for

is in need of up-to-date cross
library 


Special supplies

3 portable digital nultirreters.
There is a need for 


needed are microscope lubricant and lens polish.
 

an exarple of the equiprent found at Assuit:
 The follcving is 


scaning electron microscope, Juiel
 

scintillat ion counter, Nuclear Chicago
 

blood gas analyzer, Searle
 

p-I rreter, Wi IdHeerbrugg
 

water bath, CFL (2)
 

microtTe, Reichert-3ung
 

conditioning oven, Heraeus
 

microscope, wild Fleerbrugg
 

pH rreter, Prolabo 

pH rreter, Orion
 

icroscope, N&opta
 

Centrifuge, :Janelskl
 

rmicrotaTe, Leitz
 

incubator, Genmn (M 2)
 

vacuurn oven, lieraeus
 

freeze dryer, English
 

conditioning oven, Heraeus
 

Incubator, Gerrmn
 



centrifuge NSE (2)
 

balance, Sartorius (3)
 

digital ion analyzer, Orion
 

spectrophotareter, Jasco
 

colorirreter, English 

stirrulator, Nihon Kohnder 

flurorneter, Gerrmn 

scintillation counter, HiP
 

portable ccTputer, HP
 

electronic balance, English
 

oscilloscope, Marconi
 

BNC
vibration tmeter, 

oscilloscope, Trio (3)
 

function generator, Heathklt
 

vacuum tube voltrreler, Advance
 

frequency rreter, Marconi 

oscilloscope, Russian
 

paer supply, Trio (2)
 

pmer supply, Trio (2)
 

oscilloscope, Advance
 

R C oscl Ilator, Mrconl
 

oscilloscope, Tektronlc
 

DI HP 



-2"

oscilloscope, low frequency, Hungarian
 

function generator, BWd 

pmer supply, Trio (2)
 

oscilloscope, Trio
 

frequency counter BW
 

voltrreter, Univolt 

wter bath, Gerrmn 

electronic balance, Satorlus
 



EI-MINIA LNIVERSITY 

The R & M Center at El-Minla University is presently repairing equiprent 

at the rate of 4 per month. The director of the Center is Dr. Karmal 

Abdul Hadi, Dean of the Faculty of Science. The rrost serious problem is 

suner.the impending loss of the only staff nrerber this 

The only staff mrffber of the center is: 

Rokaya Zakaria Hassan, does electronic repairs, leaving the suirrer 

of 1982.
 

The Center at EI-Minia has had serious growing pains. Rokaya Hassan, 

and -Mintenancetrained at NIH could not devote all her tirre to repair 

due to time spent performing her forrer job with the Engineering 

Departrrent. Efforts to recruit engineers to replace those leaving have
 

not b,-en fruitful. It does no, appear favorable that F1-Minia will be 

able to overcare the recruitment obstacle to develop a viable program.
 

A sample of the equipment found at EI-Minia is as follows:
 

flawe ionization amplifier, English
 

gas cl ratograph, Pye Unican 

recorder, LN
 

bridge, General Radio
 

vacuu-n puap, Ecards
 

thermal analyze', Japanese
 

prmeter, Cabr idge
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electronic balance, Polish
 

voltage stabilizer, Zenith
 

laboratory shaker, English
 

centrifuge, Heraeus Christ
 

pH meter, Sargent Welch
 

laboratory dryer, CQriss
 

electronic balance, Satorious
 

incubator, Lotis
 

therrml oven, Heraeus
 

water bath, GEL 

electronic balance, Sartorious
 

microta-re, Bright
 

TV spectrophot-Teter, English 

conditioning oven, Heraeus 

incubator, Heraeus 

IR spectrophotaTeter, Japanese 

WV spectrophotaTeter, Japanese 

incubator, -leraeus 
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Directorate questions 
regarding the R & M Centers
 

several questions for
 
to ansvwer 


rmain thrust of this assigrrTnt was 

The 
 the
states
first
iwhich
use a forrut 


This report will 

each center. 
 Is
question
for which the


each center 

and gives a reply for 


questions 


applicable.
 

other Lniversity
is being repaired? Are 

HM rruch equiprrent
1. 


facilities used to repair equiprent?
 

20 per rronth
Cairo University-


Tanta University-9 repairs 
total as of May, 1982
 

Alexandria University-none
 

50 to 70 per rmonth
Assiut tUniversity

El.,Minia University-4 
per rronth
 

center
and rmaintenance

is the only repair


Cairo University 

in other 

of repairs perfonrrednurbet
a significant
which has 


university facilities.
 

Is
facility
and fabrication
a repair

At Cairo University, 


of
of the Faculty 

in the Physics Departrrent


raintained 

the PM C-nter. The
ofindependentIt is ccrrpletelYScience. 


and onstruct
vko design

of 3 engineers
is canposcd
staff 


,,he scope of vork
 of repair.

and do a wrall aMkITnt 


equipment 

by the Faculty of 

to the equipTe n t owned
is limitedperforrred 

Science.
 



figures for
 
None of the universities provided nTerical 


Assuit.
universities, except

repairs performed outside their 


repaired If it
equip-rent is not 

In the majority of cases, 


cannot be repaired locally.
 

the
 
H v well are these sources presently meeting the needs of 


2. 


University?
 

Faculty of Science personnel in Cairo
 
with 


the needs of the university were
 

Interviews 


Uiversity, indicated most of 


or t},! PA Center in the
 
being rret by either the FM Center 


sources (rnnufacturers rostly)

Physics Departrrrent. Outside 


At Assiut University
saTe electronic equipment.
were used for 


.eing rr t hcaever, a
 the needs of th, University were 
rmst of 


for repair.

a-ount of equiprcnt was on a list 

At
 
substantial 


at the
were nov 

Tanta and EI-Minia lhiversities the 

progra-r 


the staffs. Alexandria
 
level oi f-!y meeting the needs of 


yet gotten started.
University had not 


source of
 is idle because there Is no 

How rauch equip-rent
3. 


for any other reason?
repair or 


an audio aplifler

At Cairo University, an oscilloscope snd 


lack an experienced

repaired Lrecausp. ci the of
be
could not 


(ele.tro'!c:)
trouble- shooter 




All other repair centers 

which they could not find 

not practical to turn all 

could not be verified. 

stated they had no equipment 

a source of repair. Since it 

the equipment on for a test, 

for 

was' 

this 

4. Are the cwners of the equipnent satisfied with the repair 

services they are receiving fram these services? 
If not, what 

irproverents would they like to see? 

None of the oiners of the equip-rnt at the centers expressed 

dissatisfaction with the repair services, however there is 

obvious rocn for in-provaTent at Ciiro University (electronic 

troubleshooting) and El Minia (personnel). 

5. Hj does the university recruit stafr? How sucessful have 

they been in the past? Are there plans to imrprove recruitrrent 

procedures? Is there presently an operating incentive 

program? If not what plans are there for establishing an 

Incentive progran? Status of present and future in-house 

training prograTh for Center anployees? 

Staffing for all the University Centers is done on a local 

basis using the incentive progran, The incentive program 

cortsists of returning 50 to 60 % of the labor co,ts of a 

repair job to the engineer vhio performs the work. The 

3K 



incentive program has been approved by rranagsrrnt of all the
 

Tanta the approval process has
Universities except Tanta. At 


not been caTpleted but approval seem favorable. None of the
 

Centers has a forrml training program and all
University 


being set up in Cairo.anticipate using the training center 

6. Managerrent of the center--Does the center have 	a rmnager? What
 

is 	 his technical background? If the center does not have a 

the centerrranager what plans are there for hiing one? Does 


have a rmnage-rnt plan? Hm does it operate? What plans are 

there for any changes in the operation of the center? 

One center has an unusual rmnagemnt plan, 	 Alexandria
 

University. Dr. Hardi has decided to start the Center with 

part tirre and student workers. This way he proposes to
 

evaluate their perfornnce before hiring them full time. He 

of the tradition in Egypt ofbelieves this will work because 

time job due topersonnel working both a full time and a part 

the high cost of living. FN-e. of the centers has a formal 

managerent plan, as evidenced by the lack ol paperwork to 

document repairs. Tht establistn-ent of a mrinagmcrnt plan 

high priority for thecontaining nuTerical goals should be a 

future at each ccnter. EI-Minia Is in serious need of a 

viable recruitnrrnt plan to fill its engineering positions. No 

formal program has been developed to acccrrplIsh this goal. 
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The rranagers of each center are as follos:
 

Cairo University-Dr. El. Sobki, electrical (povmr)
 

engineer
 

chenist
Tanta LUniversity-Dr.Tayser El Shariy, 


Alexandria University-Dr. Hanr-di,engineer (control)
 

Assuit Lniversity-Mohared Abd Elwahab, technician (fine
 

rnrch and electronics)
 

EI.Minia-Dr. Karal Abdel-Hadi, physicist
 

7. 	Support to staff rrarrbers--Is technical assistance available to
 

for providing technical
repair engineers? Are there plans 


an operating
if it is not available? Is there
assistance 

system for obtaining replacmernt parts? If so, hux does it 

Are there plans for rmdifyingwork and how effective is it? 


the procuraent systa?
 

Is
A" Cair," 1-iversity electronic trouble-shooting assistance 

assistance nor vorkingnot available, and at EI-Minia neither 


Nne of the centers fave a forrrel

engineers are availablt. 


parts, they either get them
 
system for obtasniitq, replaccrent 


as needed basis. The

through rmnufacturers or frcxn NIH on an 

laid for a (,,roc1.-,'c t Systcn but only
ground work needs to bx 

tnmiber of repairs are perfonird per aunth to
after sufficient 

Lhiversity and Assuitsupport such an effort. Tania 

techrical assistance. Theboth have sufficientUniversity 

director of the Alexandria Oilversity (nter also has the 

there is surr questiontechnical cip-ttrwc rwcessary, hwcuver 

he also has teaching and 
of his daily availability since 


ad inistrative respenslblllties.
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ACADEMY TRAINEES 

Name 

ABBASS;, Wafaa A. 

AHMED, Sarnir Anwar 

AHMED, Mohar ed Abd El Wahab 

BANAWAN, Ahmed Samir 

FAWZI, Madiha 

HAMDJ, Dr. Aly R. 

HASSAN, Rokaya Zakaria 

LATIF, Ahmed Nabil Abdel Latif 

MAHMO'2D, Mohamed Abdou 

M,AHMOUD. Yoursri Amin 

MAKKY, Mohamed Youseff 

MOHAMED, E. Khalid 

RISK, Helen Farid 

University 

Cairo 

Assuit 

Assult 

Alexandria 

Assuit 

Alexandria 

EI-Minia 

Cairo 

Tanta 

Alexandria 

Assuit 

Cairo 

Tanta 

Training Period 

3/1/80 - 8/1/80 

3/1/80 - 8/1/80 

3/1/80 - 4/1/80 

3/1/80 - 8/1/80 

6/17/81 - 11/17/81 

8/17/81 - 9/30/81 

5/1/79 - 10/1/79 

5/1/7 - 10/1/79 

7/7/81 - 12/7/81 

2/16/81 - 7/16/81 

5/1/79 - 10/1/79 

//80 - 8/1/80 

5/1/79 - 12/1/79 



TRAINEESCOST OF TRAINING FOR ACADEMY 

Contracted Training 

BEIB Salary 

BEIB Travel 

Per Diem 

International Travel, baggage 

Trainees Travel 

Per Diem 

Irternational Travel, baggage 

TOTAL 

LE$ 

14,000 

45,000 

10,000 

20,0004,000 

40,000 

10,000 

$0,000639000 



Chapter 111 

Personnel in the Repair and Maintenance of Scientific Equipmeit
T i f v 

the training of repair personnel 
From the beginn*ing of the project we realized that 

With this in mind we placed 
would be the most important aspect of the project. 


considerable effort both into the selection and training of repair personnel.
 

of Er ,ee r s for TrainingSelection 

proposed for training in the United haveStates did not 
Mcst of the personnel 

experience or significant laboratory experience 
and malntenanceie~icus repa>" 

use to evaluate their potential to 
ve could 

du-ing their u-'ersity training \xhich 

of the high costBecausesciertific instrumentation.
effeCti Cly learn to repair 


both in project funds and personnel time in providing training in the United States,
 

it was decided to extensively evaluate potential trainees in Cairo. 

course in Applied Electronics. 
given a three to four week 

Potential trainees were 
laboratoryalecture followed by three hour 

oneThe course consisted of a hour 

During this laboratory session students would design, build and evaluate 
session. 

These laboratory sessions 
basic circuits typically found in scientific instrumention. 

evaluate the sludent's manual and analytical skills 
permitted the instrictors to 

In addition to
scientific equipment.in troubleshootingwhich they would also use 

this coursethe potential trainees,for evaluatingmechanismproviding a 
Wein scientific instrumcntation. 

with typical circuits found
familiarized them 

have found this type ot evaluation to be very effective and plan to continue using 

It. 



Training of Engineers at NIH 

The 	training prcgram at NIH began with a review of the use of test equ;pment and 

a short period of training in the use of hand tools. This.training vas usually 

completed uithin one week. Following this training the majority of the students 

par ticipaled in a 14 session course in troubleshooting, calibration, mainter,ance, 

repair, and saffety of scientific instrumentation. 

The cc,,rse 5egan with lec-res on the general theory, orlentation, and importance 
o' ins:rne':aton calibration, ser~icinf,, cleaning. preventa i~e mainte--nce, and 

repair. This -. as acl]oAed b) lenures in the lollow:ng areas: 

1. 	 The safe, proper, and effective use of hand tools and test equipment. 

2. 	 Identification, analysis of operation, and troubleshooting of typical 

anaiog and digital electronic circuits. 

3. 	 Descriptions of techniques for identifying, treating, ,nd discovering 

typical faults in scientific instrumentation. 

The 	 main thrust of the course involved the concepts of logical troubleshooting, 

organization, and use 	 of operation and sc.-vice manuals, documents, operation, 
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1H (cont)
n of nineers a 

maintenance
calibration, troubleshooting,

modification, 
... install.tion, assembly, 


and rcpair of scientific instrumentatjon.
 

Follo%%ing this irtroductory training the students began their on-the-job training in 

was SiVen a work bench and complete set of tools 

re ,air facility. Each student our 
of his or ter training was provided 

The remainderequipment.and elec-onic test 
The gcalof progress. 

2sis geared to the sudents s<ils and rate 
d a ! 

n an ir diJ 
a variety of the basic scientific 

of the training N.as to train th,-,e sude'ts to repair 

an d fraction 
rreters, pe.,er su;,;fies, specl.rophatometers, 

as PHinsruernts suc. 

was as follows: 
collectors. The tralning format 

service 
- the student would read the 

to the inst'rumentI. Introduction 

a discussion of the instrument with a senior repair 

manaUl followed by 
typicalof operation,included theory

discussionsThesespeialist. forand techniques
the instrument,withassociatedfaults 

troubleshooting and repairing the instrument. 

would perform- The student
ol" the instrumentsrepairs2. Cortrolled 

He wouldfaults. 
repairs on instruments modified to simulate actual 

attempt to find the cause of failure and "repair" the instrument. 
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Training of Engineers at NIH (con.) 

to our facility for
would repair instruments sent 

Repair - the student3. 
in theeither independently or 

repair. When pcssible he would also 

of our repair specialists respond to requests for repair 
company of ore 

He would then either make the repair
from various laboratories at NIH. 

if needed return the instrument to our facilit) for repair.
in the field or 

NIH was as a member of a large repair and 
major portion of the training atThe 

employees ,-ho \,ereworked alckng side our 
mainlenace ,aciity. The students 

This p-actical hands-on 
a•la to p--,;de technical assistance hen needed. 

-e 
training per rnmed the slueents to retUrn to their uni\ersit> and imme, begin 

amount of superis*on.functioning uith a minimum 

During the course of the project, we send a few trainees to manufacturer's trai.ning 

usually not effective. In general 
courses but found that the training provided was 

that the student is familiar with and has worked on 
most of tCesc courses assume 

The courses move at too rapid a pace for our 
the instrumentation in question. 

course after the first 
students and generally they would not be able to follow the 

day. 
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Rebecca Miles Doan, Master of Regional Planning
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The aim of this tnesis is to examile tne role of Lutrltib In
 

Integrated Pural Development (IRb) strategies, both as a goal,
 

and as a measure of tneir impact. The thesis explores the
 

proposition that bj orienting project resources explicitly
 

towards improving the living conditions ot tne rural poor, 

nutritional objectives may increase the likelihood that the 

equity goa~s o± IRD are oet. SCVeEa_ studiel; nave Suggested 

that sucn considerations as who benetit6 from pkoject 

resources, expressed in nutritionai and socio-e(;oioiciC terms, 

and how those benefits accrue, mdy 9ive IRD an orientdtion 

towards poverty alleviation it migt othervise nave iacked.
 

To explore the proposition, the researcher spent three 

months in Cairo, Egypt at the National Research Center, 

studying the potential nutritional impact of the Mort and 

Better Food (SBF) Project. This project is one ot the few IRD 

projects that has incorporated explicit nutritiona± otjectives 

into project design and evaluation. It began in 1978 in two 

villages in Lower Egypt, and included a variety of 

agriculture-related income-eneation components. The 

researcher reviewed project documents aud background papers on
 



rural Egypt, and interviewea the various professionals
 

involved in the project since its inception. She had however
 

only limited opportunity for uiscussion with project
 

participants, due to logistical and tame constraints-


The findings suggest that if malnourished subgroups of tne 

population are to Denefit from an IRD project, components must 

be specifically designea to fit their needs. Information is 

theretore needed on their nutritional and socio-economic 

status, their mail sources of liveilhooU, and their PeLception 

ot their problems. Ine analysis also suggests that uiless the 

processes set in motion by the pro3ect are self-sustaining, 

they will not have a long-term impact on nutritional status or

on living conditions or the rural poor in general. A 

long-term impact depends on malnourished groups achieving 

greater access to productive resources and thus gaining wore 

control over their lives
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Chapter I
 

INTRODUCTION
 

The More and Better Food Project, Lmplemented to date in two 

Egyptian villages by the Egyptian National Research Cehter, 

embodies aL innovative and promising approach to acnieving the 

egluity goals of integrated Rural Development. The pro3ect 

deslgn explicItly identifies the improvement of nutritional 

status as orLe of the main objectives of the
 

agricuLturE-related components. The project rationale assumes
 

that imtroved farm productivity in a broad sense will increase 

the real incomes oz famiies dependent on agriculture wnich 

will in turn lead to an imLrovemeut in nutritional status. 

The latter is assumed to be kroajght about either through an 

enhanced ability to purchase food in the market, or thcoug" an 

increase in consumption of home grown produce. Nutrition is 

incorporated into the project both as a goal and a measure of
 

development processes oriented towards the rarai poor.
 

The objective of the present anal~sis is to assess the
 

likelihood that the More and Better Food (MBF) Project, as
 

designed and implemented, will nave a positive impact on the
 

populations of the two pilot villages, and to suggest ways to
 

enhance its potential impact. It is based on tne researcher's
 

three-monto stay at the National Research Center in Cairo in
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the summer of 1982. There, she had the opportunity to
 

interview many of the NBC scientists who nave been involved in
 

the project from its inception. Sne also met with the U.S. 

National Academy of Sciences (NAS) and tt'c U.S. Agency for 

Internationdl Development (USAID) representatives who have 

supported and 4orked with the project over the years. 

Ufortunately, she had only limited opportunity to interview 

the intendea Deneiciarties of the project: the villagers in 

the two pilot areas, Omar Makram and Kafr el Khadra. Any 

further study of the impact of the MBF Project should include 

a more systematic investigation of the experiehces and views 

of the villagers. 

The analysis that follows therefore depends heavily ou tne 

impressions of NRC scientists, on studies of conditions in 

rural Egypt in general, and on reports of similar projects in 

otner countries. It is not intended to be a definitive 

statement of the nutritional impact of the project. Indeed,
 

since the project began only four years ago, it would be too 

early to expect a measurable impact on village iving 

conditions. Instead, this assessment is intended to review 

the project rationale in lignt of experience to date, and to 

provide reinforcement for taose self-sustaining processes 

which the project might set in motion to improve the status of 

the malnourished groups in tae villages. 

Following is a brief description of the project and of the 

main parameters of rural development in Egypt. These are
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intended to set the stage for a conceptual discussion of 

nutrition in Integrated Rural Development (IRD) in Chapter 2, 

followed by an analysis of the nutritional considerations in
 

the MBF Project in Chapter 3. Chapter 4 completes the 

discussio. wiLa suggestions for improving the contribution of 

the project to better nutrition for the villaye populations, 

and a summary of proDiems and opportunities for nutritibn in 

IRD.
 

ME 2RE A B9EIR FOOD PROJECT
 

The MBF Pro3ect has three main goals for its village-level
 

activities: (1) to increase agricultural productivity , (2)' 

to increase farm-related income-generation possibilities , and 

(3), to improve the nutritional status and general welfare of 

the village populations. The rationale implicit in the design 

assumes that familiLes with increased income would purchase 

more food and thereby improve the nutritional status of 

members of the household. In addition, it assumes that 

increased agricultural productivity, in particuiar of food 

crop, livestock, or poultry production, or oi food processing, 

would increase the total supply available lor nome 

consumption, thereby also increasiny tne opportunity for 

improved nutritional status witnout the mediation or the 

market. 

The opportunity to implement this project arose in March
 

1977, as a part of the broader Applied Science and Technology
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Program, fundea by USAID. The Executive Committee of the dore
 

ana Better Food PLoject decided to begin its work in two rural 

Egyptian villages: Omar Makraa whose land was rec.aimed tnirty 

years ago from the Western Desert, and Kafr el Khadra, a 

traditional agricultural village in Menoutieh Province in the 

Nile Delta region. Omar Makram is in an isolated area at a
 

distance of 130 km. from Cairo, whereas Kair el Khadra is only
 

50 KM. away. The project design proviaed for
 

Lterdisciplinary teams of NBC scientists to initially review
 

the agricuxturai, nutritional, and socio-economic conditions
 

in the two villages and recommend various sub-projects. To
 

date, those implemented have included mainly field and 

vegetable crop activities as well as several demonstration
 

centers aimed at providing increased rood supply and/or
 

income-generating opportunities for agricultural families.
 

The field and vegetanle crop sub-components have involved
 

at different times 
 the main crops in the two villages:
 

peanuts, wneat, and maize in Omar Makram, and maize in Kafr el
 

Khadra, as well as experiments wita growing tomatoes on stakes
 

and wires, potatoes, onions and beans. In each case, the NBC
 

entered into a cooperative agreement with several farmers to
 

try out an improved "package" determined on the basis of
 

research and discussion with the farmer. This usually
 

included a new, high-yielding seed variety, new fertilizers
 

and/or pesticides, as well ds different cultivation techniues 

when these were appropriate. The NBC subsidizea tae costs
 

'31
 



-5

incurred by the first participating farmers, i.e. those taking
 

the initial risk. Once a new technique had proven itself, the
 

NBC continued to accept new participants in the project but
 

did uot subsidize them. The NRC did 
 however continue to
 

procure inputs unavailable ocally, and 
 to advise farmers as
 

they tried the new methods. 

The suD-projects involving demonstration centers were of a
 

different nature. 
 Model apiaries, poultry confinement areas, 

and dairy processing centers were set up in both villages. In 

Kafr el Knadra, a center for raising silk worms, a traditional
 

activity that had almost died out, 
was also established. Each
 

center was centrally located, and provided training and
 

assistance to any villager who requested it. 
 In some cases,
 

the NRC provided loans to help the proaucers get started
 

Therefore, maniy villagezs potentiall) had access to ekoject
 

benefits in tne way of information and trainiang, and a smailer
 

number actually received subsidized inputs over the 

experimental period. 

Which sub-projects were implemented mainly deendcd on the 

organizational ability oi the NRC 
teams and their success in
 

identifying with the Larmers, a problem to 
 wiicn a solutiou
 

could De found. Once interest in the project was confirmed
 

and the initial agreement defined, a Principai Investigator
 

and his research team submitted their proposal to the More and 

Better Food Executive Committee. Subprojects were therefore
 

implemented at different intervais, depending on the interest 
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of the villagers , the availability of funds, and the anility 

of the scientists to effectively organize any sub-project. 

The Project faced many logistical difficulties trying to run 

projects in the two villages, from tie NRC in Casro. The poor 

road conditions, and the lack of NRC facilities -- ofzice, 

field testing sites, guest house -- iD tte rural areas, all 

presented obstacles. Unlike the Nutrition Institute oi the 

Ministry of health or the Irrigation Research Institute of the 

Ministry of Agriculture, the NBC does not have establisned
 

linkages with the governorate-level infrastructure such as the 

extension service, tne health clinics, or regional research 

centers. Building effective working re.a tionships wita 

government officials at the local and national levels was 

therefore an integral part of project activity. 

Despite the difficulties and constraints, the project aas,
 

over the past four years, offered technical assistance to
 

several hundred agricultural producers in the two vii±ages. 

To date sub-projects have sought to deal mainly with the first 

two goals of the project: increasiag food production and 

helping to build income-generating opportunities in the 

villages. The third goal, improving nutrition, has not let 

been explicitly addressed in program implementation. Options 

for direct nutritional interventions bave been consicered and 

tested at various levels; thus far, the NRC has carried out 

small-scile interventions to combat some immediate health 

problems, and tested the acceptability of high-protein snacks 
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for school children. 
 These activities have not 
been widely
 
implemented 
since it is not clear that the i 
are either toe
 
most appropriate or 
 the most cost-effective uses 
 for project
 
funds. Research eiorts, 
of waich this one is a part, 
 have
 
been carried out 
 to assess the 
 nature of the nutritional
 
problems in 
the villages, and 
 to examine the likelihood tnat 
toe income-generating projects wjil moaify these conditions. 

As will become apparent, the LBF Project is similar in 
design to other projects referred 
 to as Integrated Rural
 
Development 
 projects. 
 It differs primarily in that it
 
attempts to incorporate an 
explicit concern for nutrition into
 
a project that 
 mainly stresses agricultural production 
and
 
farm-related income generation. 
 me MBF Project grows out of
 
Egypt's long experience witn 
 rural aeveloement but represents
 
the NRC's first attempt at pilot efforts in 
 the rural areas.
 
It reflects 
 the NEC's growing concern 
 for orienting its 
research agenda towards problems of relevance 
 to the
 
socio-economic Levelopment of Egypt. 
 Indeea, over tae rast
 
ten 
years, NRC managers have been increasingly concerned about
 
the mainly academic 
nature of its scientific 
researcn. 
 Not
 
unlike their colleagues around the world, NEC scientists nave 
tended to do research that would win them international 
recognition through articles published in international 
journals. This sort of incentive system brings into 4uestion 
tne appropriate orentation of puLlic 
research and raises the
 
issue 
 of whose demands it snould 
be responsive to. 
 NBC
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managers have tried to reorient the reward system such that it 

is not only basic research publishable in journals that is 

recognized but also applied work of use to the nation.' The 

Applied Science and Technology Project of which HBF is a part, 

provided the NBC witn the fuading to support and reward 

applied research. It is funded by USAID and coordinated by 

the NAS. 

AIN PARAMETERS OF RURAL DEVELOPHENT IN EGYPT 

Egypt has had a long history of policies and programs aimed at 

improving living conditions in the rural areas. With only 4% 

of total land area usable for agriculture, a population 

estimated to have doubled since 1947, and an alarming 

dependence on food imports, Egypt has consistently encouraged 

investment in food production. Unlike many other countries, 

it has also carried out redistributive policies along with 

programs to increase national productivity 

Indeed, the land reforms of 1952, the government support
 

for agiiculture through the cooperative movement, and the vast
 

food subsidy programs, reflect the government's ongoing
 

concern for social welfare and for protecting the incomes of
 

small farmers. One writer suggests that the concern for the
 

welfare of the rural areas comes from the fact that many
 

I For more information on the efforts of the NEC to ozient its 
research towards nationai develokment issues, see Lewls,D. 
et al., The Technical Challene D29 Haa.A0ngf evel_iment: 
Researph in-i_'i (forthcoming), and Doan, P. L. §_d-Usge
Partc!pation in Research in L.qpj (forthcoming). 
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policy-makers are themselves from the countryside.
 

A large proportion of the present technical, 
intellectual, and political leadersnLip of Egypt
consists of 'sons ot the soil' without whose 
migration national political developoent would have 
suffered, dciu without whose pressures ror rural land 
reform and development the villages of Egypt would 
have remaiiwd as ignored and ignorant as they have 
boen for cknturies.2 

The redistributive policies also reflect the government's
 

orientation towards central planning and a developwient
 

strategy that re~uires the agricuiturdi surplus to subsluize a
 

nascent industrial sector. Rural development policies nave
 

therefore often been implemented to decrease the rate of
 

rural-to-urLa- miqration, to keep urnan wages low, ana to hold 

down domestic food prices. Direct government intervention in 

these areas has "ad and continues to have major implications 

for rural aevelopment iL Egypt. A brief discussion of these 

in the introduction should help to clarify the issues to be 

raised in tne context of the MBF Case Study in Chapter 3. The
 

discussion will not attempt a tnorougn ana±ysis of the 

Egyptian situatior. out ratheL will outline the major factors 

arfecting food production and consumpti.on in the rurai areas. 

For greater detail, the interested reaer snould refer to the 

weal.th of writings by Egyptian schoia:s and others, tracing 

the history of agricultural development, the impact o± land
 

reform policies and the cooperative movement, and present day
 

rural development. 3 

2 Abu Lughod (1972), p.317. 

3 See Abdel-Fadil (1975), Radwan and Lee (1977), Harik (1979), 

http:consumpti.on
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Egyptian farmers and their families have been employed for 

generaLions on the 4% of Egypt's land area 
that is cultivable,
 

located in a narrow strip along Nile and in Nilethe tae 


Delta. This land is highly productive.
 

The soils are mostly riparian silts and clays of
 
great depth, fertility, and uniformity. The
 
topography is such that erosion is not a problem and
 
land is well suited to irrigation. Abundant water
 
of good quaLity flows down the Nile and is
distributed to farms ,.hrough a well-developed
storage and distribution system... Suca a mixture 
allows cropping intensities of 190 percent, with 
higher yields than many other countries, in a
complex rotation ot crops developed over many
generations. 4 

It is not surpising then that Egypt is still so dependent on 

the agricultural sector. Within tue agricultural sector, 

production is by majority smallcharacterL.zed a 
 of 


land-holders and a minorit , of larger farmers.
 

About 85 percent of the farmers, using Dullock ana
 
human labor, work their three feadans or less for
 
both tne marketplace and their own consumption. The
 
other 15 percent use varying amounts of machine
 
tecnnology to produce single-purpose crops

specifically for off-farm sale.5
 

Since 1952 when Nasser came to power, the government has 

introduced a variety of measures to overcome the pronlems of 

small-ness of land-holaings and poverty and to maintain 

farmers' incomes. At about the same time, tne government
 

began a fooa subsidy system as a means towards greater
 

ejuality between rural and urLan areas
 

Ikraa (1980) , and Richards (1982). 

4 Ikram (1980), p.169. 

s Ibid, p.170. 
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Most writers agree that the IdlAd reforms of 1952 and tne 

cooperative movement we cl succ.-sul in wed kunin the 

traditional power structute ln the rurl provilnces, but only 

temporarily z1oved tie pace ot tra ;entatlon oz land-ioldings
 

and rural poverty. In 1952, Lad-no1dilij; in xcIII oi zOO 

feddans, tnen 100 and then 50, were "LUL*Uil,t1ohed b1, tble 

government for distribution to tenants IL plots of at iast 

two, and not more than five, feddans per taMwll. ,,6 

Concurrently, the government initiated the multi-pucpose 

cooperative syste& "whicti enanled groups of small farmers to 

pool their worx on fragmented parcels of land and provided a 

''7 
reliarie channe± of credit from the banxs. They provided
 

seeds and fertilizer on credit, and were reimbursed by sale of
 

the produce. Mvxmkers were responsil e for cultivatng their 

private plots but the cooperatIve retained responLzi~lity ior 

8pesticide praying and sale of tae produce. They were jointly
 

run by ofticials trom the inistry of Agrarian Rezorm and at 

least initially, ty a boacd elected by reform peasants. !his 

reflected the views of Nasser, the country's leader from 1952 

to 1970, that the bureaucracy and not tue offic.al political 

party snould be relied on to implement national goals.' 

6 Ikram (1980), p.211. 

7Ibid, p.212. 

8 Harix (1972) , p.295. 

9 Ibid, p.301.
 

I.
 

http:offic.al
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The effects of government intervention in agriculture have 

been mixed. On the one hand, the cooperative L stem alloweu 

fragmented land-holdings to be farmed in large, contiguous 

areas with machinery and services provided to groups of 

farmers. The experiment with consolidated crop rotation and 

application oi pesticides, in particular to tae cotton crop, 

had proved successful. 10 In addition, land consolidation and 

the cooperative system at least initially, seems to have kept 

the fragmentation of land-holdings from having adverse efrects 

on the economy.ll Furthermore, public investment in 

agriculture has been considerable: the Aswan High Dam for
 

example has allowed for intensification of farming.
 

However, the solutions ot the 50's and 60's have created
 

their own set of problems, only a few ot which will be
 

mentioned here. Tbe cooperative system gave the government
 

control over tne agricultural surplus; the latter orten left
 

the rural areas to pay for economic deveiopment in other
 

sectors. Furthermore, land reform onll temporarily slowed the
 

decrease in size of land-hnoldings and the poverty associated
 

with small noldings. Inhfitancu customs and rapid population
 

growth contributed to renewed fragmentation. Since the 1952
 

revolution, the population of E~yt has doubled. "In spite of
 

increases in irrigated laud area, improved cropping intensity,
 

and gains from research, the pressure of population on a
 

10 Richards (1982), p.18. 

31 Harik (1972), p.310. 

http:economy.ll
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relatively fixed area of land already intensively farmed has 

resulted in dec±ining per capita performance."* 2 The 

inflexible and frequently conflictinj price controls imposed 

by the government through tue cooperatives, undermined the
 

profitabi..ty of government-controlled crops (fruits aad
 

vegetables hdve not been thus far subjected to controls and 
so
 

are currently among the few highly lucrative crops for farmers
 

who nave tne capacity to market them); the heavy implicit
 

taxation of agriculture that this represerts has deprELssed
 

rural incomes to pernaps nalf the level of urban incomes.1 3
 

Government controi of agriculture has therefore worked to the
 

disadvantage oi the 'cultivators and has 
 contrinuted to the
 

decline in agricultural productivity.
 

The inability of the agricultural sector to keep up with
 

the rising demand for food, coupled with sustained pressure on
 

the urban areas due to high ratcs of ruLal-to-urban migration,
 

have had major repercussions for the government's 
consumer
 

subsidies program. As mentioned earlier, the Egjptlan
 

government maintains a vast sunsiay program in order 
to ensure
 

that the prices of essential commodities are kept at
 

affordable levels for all. 
 These subsidies are particularly
 

crucial for the poor as a p:otection from major deprivation.'4 

Vast quantities ot imported foods, 
 along with goods procured
 

12 Ixram (1980), p.172. 

13 Ibid, p.205. 

14 See Alderman (1982) for a comprehensive descriptiob of 
Egypt's food subsidy program and its effects.
 

http:incomes.13
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from domestic producers, are distributed in the urban areas
 

and in most rural areas, at subsiaized prices. They include
 

wheat bread, various qualities of wheat flour, meats, ientils,
 

beans, rice, sugar, cooking oil and tea. The latter four are
 

sold through a ration card system based on family size,
 

whereas the former are sold at government cooperative stores.
 

The subsidies represent a significant portion of many people's 

real incomes.
 

Although many analysts -deplore the strain that sucn high 

levels of subsidies places on the national economy, it is not 

likely that the government will consider any major 

restructuring in the near future. Inaeed, any attempts to 

eliminate the sunsidies "couid trigger major social tensions 

and lead to disturnances, as occurred in January 1977.1'15 At 

that time, mass riots occurred as a result o tne government's 

attempts to reduce subsidy levels. Thus, the political 

investment in these programs is high, aaxing tnm difficult to 

change. Nonetheless, tae government is concerned about the 

fact that a large proportion of the subsidies are dependent on 

imported foods or food aid from the U.S. Therefore, one of 

its main priorities is to encourage greater food production 

within Egypt to reduce dependence on imports and increase food 

security. 

Is Ikram (1980), p.50.
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Although agricultural policies in Egypt are set at the 

national levei, implementation at the regional and local
 

levels varies significantly. Indeed, not ail areas are
 

subject to the same crop rotations, nor are all subsiaized
 

foods egually available in all areas at all times. The MBF 

Project therefore-has had to taKe into consideration the
 

effect of government intervention in agriculture, and the 

extent to wnch tue project beneficiaries defend on government
 

subsidies since both are likely to influence production and
 

Consumption decisions at the household level. In addition, 

questions have arisen with regards to the effect of migration, 

remittances and fragmented land-holdings on income and 

employment patterns in the project areas. The literature 

suggests that eapiolment rather than productive assets, may be 

the main source of income given the rapidi1 growing poeuiation 

and a fixed supply of arabie land. 1 6 As will be discussed at 

greater length in Chapter 3, given its small scale and the 

fiexiLality ci its desiga, the Mbf Project has Deen abie to 

effectively overcome some of the constraints to increased 

production ior smali farmers; other obstacles however are more 

difficult for an isolated project to rise above. 

As will become apparent in Chapter 2, although the national
 

context is unique, the MDF Project has many elements in common
 

with Integrated Rural Development projects in general: an
 

emphasis on the agricultural sector including non-farm sources
 

16 Radwan (1977), p.5b. 
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of income, as well as a comprehensive approach to improving 

rural living conditions. It also shares many of the 

difficulties faced in impiementiag a multi-disciplinary 

project oriented towards Lenefitting small producers. It 

differs primarily in that it incorporates the speciaA.
 

interests and orientation of the implementing institution: an
 

explicit concern for nutrition, an emphasis on research, and
 

an organizational structure based in Cairo rather than in the
 

field.
 

It is the innovative idea of including nutrition as the 

main component addressing rural living conditions, that is of 

interest in this thesis. Therefore, Chapter 2 introduces the 

theoretical guidelines for including nutritional 

considerations in Integrated Rural Development, beginning with 

an analysis of the IRD concept as it appears in the 

literature, and culminating in a discussion of how nutrition 

might contribute to the success of IRD strateg-Jes in reaching 

their stated objectives. It combines concerns both ior 

appropriate action and for reflection through data collection 

and analysis, such that larger problems and potential 

structural obstacles, such as those discussed in this chapter, 

are not overlooked. 



Chapter II 

NUTRITION IN INTEGRATED RURAL DEVELOPMENT: AN APPROACH TO
 
EQUITASLE CHANGE
 

INTRODUCTION
 

Integrated Rural Development is a concept tnat has intrigued 

experts from a variety of disciplines and perspectives as they 

search for alternatives tu tpe growth policies cnaracteristic 

of the fiLst hair of this centuly-.17 The result is a very 

colorful, innovative but disjointed array of projects, all 

referred to at some point or anotner as Integratcl Rural 

Development (IRD).. The More and Bettcr Food Project then is 

Dut one of mah.y, shdring witn otuers some oz the core exements 

of IRD, but incorporating an innovative aperoacn: the 

integration of nutritional consleLations. 

As background for the detaliid analysis of the More and 

Better Food Pro3ect in Chapter 3, Chapter 2 introduce> in the 

first section the three core elements of aL IRD strategy: the 

simultaneous attack on the causes of rural povorty, a coherent 

rationale tor design and evaluation, and a" overail objective 

of reaching the rural poor. it points out that intejrdtion 

refers both to a characteristic of project design and 

17 For anaxysis of the experience of donor agencies in IRD seethe USAID studl Development I fmaigon on IR (1978), and 
USAID (1980); for a critical perspective, see DeJatvry
(1981) especially pp. 2 24-252. 
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organizational structure. The first section goes on to review 

the main controversies that enliven debates on IRD" Basic 

Needs vs. Structural Change, Simple vs. Comprehensive, Small 

vs. Large, New vs. Old, Blueprint vs. Process.1' 

The second section of Chapter 2 addresses the question
 

often asked of people associated with the More and Better Food
 

Project: why nutrition? Both the advantages and disadvankages
 

of a focus on nutrition are addressed in the second part of
 

the chapter. The reader is then left with some reflections on
 

how tneory and experience to date might guide t
 

incorporation of nutritional considerations into a project
 

such as MBF which is explicitly oriented towards the rural
 

poor.
 

IRD: A CONTROVERSIAL CONCEPT
 

Integration of Design and Evaluation 

IRD grew out of a major shift in development theory beginning 

in the mid-1960's. Jonn Conen , in his article entitied 

"Integrated Rural Development: Clearing Out the Underbrush", 

briefly summarizes the transition. 

Widespread acceptance was given to the view that for
 
many .Less developed countries agriculture can be the
 
major engine for growtn.., and increased
 
recognition was extended to arguments tndt small 
scale farms can play a major role in agriculture-led
development... Moscher's pragmatic conception of 
the interrelated components necessary to create a 
progressive rural structure, ana new theoretical 
guidoElines developed bi social scientists and donor 

Is The latter four labels have been borrowed from USAID
 
(1980). 
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policy-makers for making the rurai sector a key to
 
development, have led to tne emergence of complex,

well-funded programmatic efforts in the countryside,

the most visible 
 of which tend to be labelled
 
"integrates rura± development" projects.,9
 

Since tnen, a great variety of IRD projects and programs were
 

tried, al. of which audressea a set of issues Left out of
 

previous yrowtn-oriented sectoral strategies. 
 IRD projects
 

have ranged from area-wide government programs to
 

village-level 
rrojects, froi large, multiple-coMponenL
 

prcjects to smail, simple ones, 
 from efforts aoinadted by
 

physical infrastructuLe to those stressing local participation
 

and control. These have given rise to a variety of worxing 

definitions. 

There is little agreemeait in the Literature as to the 

meaning of the 
 concept Integrated Rural Development or as to 

its operatlonalization. The lack of conceptual clarity nas 

meant that IED models e' . widely divergent aevulo,.ment 

philosophies, although all share a common orientation towaros
 

agriculture and towards the rural poor. 
 As the concept gained 

the attention of development agencies, "academics pomoting 

incredsed emphasis on tne rural poor were supported by 

politicians and policy-makers who were aware ot the 

revolutionary potential of poor peasant.1,2,o Tais Lasic 

philosopnical difference peraeates most discussions of IRD and
 

ensures that "experts" are often talkny past each other.
 

19 Cohen 1980), p.197.
 

20 Ibid, p.2O.
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For the purposes of an overview of IRD such as this one, it
 

seems usefu. to aaopt a comprehensive but general definition
 

of the concept -- one around which there is consensus in the 

literature -- and thea turn to a discussion o the 

controversies surrounding specific aspects of IRD design and 

implementation. In the foliowing pages, IntegratEd Rura±
 

Development will therefore be aefined as tae process of 

com'ining muitipie development services into a coherent
 

effort to improve the living conditions of rural populations
 

.21 This definition highlights the core elements of most IRD
 

strategies: (a) that IRD includes project components
 

simultaneously addressing the various causes of rural poverty;
 

(b) that these components are comnined according to a coherent 

rationale wnerety the whoLe is expected to have a greater 

impact than tue sum of the parts; (c) tnat the main goal of 

IRD is to improve tne economic and social conditions of the 

poorest among those who seek a livelinooa in the rural areas. 

Causal vs. Supportive Linkaes
 

IL theory, these three factors provide the basis for acnieving
 

integratioon of project design and evaluatiou, i.e. for
 

providing a rationale whereby eacn subcomponent oz a strategy
 

enhances the impact of tne otaer, and ail are supportive of
 

the finaL objective: improving living conditions in tae rural
 

areas. The United Nations Department of Econoti-c and Social
 

21 USAID, (1980).
 



-21-


Affairs suggests two models for IRD projects, one repzesenting
 

a design whose subcomponents are all linearly related, and tne
 

other representing a design witn two program objectives that
 

are mutually supportive but not linked.
 

An example of tne first model As the IRD project that was
 

run by the Chilalo Agricultural Development Unit in EtnAiopia 

(1968) ; it was designed to increase the incomes of small 

producers and motivate "the local people to assume increasea 

responsibility for the development work by helpiug tnem to 

learn to neiij themselves, in order to make development a 

self-sustaining process.1122 It may be modelled as shown in 

Figure 1 since it assumes that greater participation of small 

producers in tne development process through the format on of 

cooperatives (a), leads to improved productivity (b) whica in 

turn causes their incomes to increase (c). Increased incomes 

then directly affect rurai living conditions (d). The model 

suggests that (a), (b), and (c) are causally linked to (d), 

i.e. tadt greater particiiation, tnrough the influence of
 

higher productivity and incomes, is the main determinant of
 

living conditions. In other words, the relationsnip is
 

expected to be linear.
 

Short-run direct interventions are not included i. this
 

model. The finai outcome is to improve rural Living
 

conditions, as measured by an increase in real income, an
 

improvement in people's access to services, and an increase in
 

22 United Nations Dept. of Economic and Social Affairs t1978).
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Improved Improved

Formation producti- Increasea rural living
of coops(a)--- vity(b} --- > incomes c) -- conditions(d) 

Figure 1: Causal Linkage IRD Modei 

II
 

Source: Adapted from UN (1978), p.4.
 

their ability to provide for their basic needs. "Basic needs"
 

is usually defined to include two components.
 

First, they inclide certain miinimt, requirements of 
a family for private consumption: adeguate food,
 
shelter, and clothing are obviously- included, as 
would Le certain household eqJuipmeLt and furniture.
 
Second, they include essential services provided by

and for the community at large, such as safe
 
drinking water, sanitation, public transport, and
 
health and educationai facilities.23
 

In this model, the project is designed to provide the means
 

whereby a family may enjoy a minimum level o reuuirements as 

referred to in the first component of the definition. Tae
 

next model 
 reflects projects that are designed to directly
 

provide for community-level services, also a component of 

basic needs.
 

The Matourkou in Upper Volta providesprogram gooda 

illustration of the Supportive Linkage model; it included the 

continual direct provision of services such as health and 

23 ILO (197o), p.32. 

http:facilities.23
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education to maintain adequate levels of living. It 

incorporated two program objectives: raising farm and 

off-farm productivity and providing for community-level Dasic 

needs. The productivity and basic needs objectives bere 

mutually supportive rather than causal, because tney vere the 

outcome of two different processes: one was selt-sustainiLg
 

whereas the other reiuired the ongoing delivery of gooas and
 

services. The project components causing the two outcomes
 

were functionally separate. Technical assistance for improved
 

cultivation(a), training of extension workers(b), and the
 

establishment of demonstration centers for livestock
 

breeding(c), were all designed co increase agricultural
 

productivity while health and educational assistance(d) was
 

designed to directly providt for the Dasic needs of the 

population. The model might appear as in Figure 2 shown 

below. 

Implicit in the model is the assumption that the two
 

program objectives, if implemented simultaneously, wiJi be
 

mutually reinforcing. This sort of strategy attempts to meet
 

both short and long-run objectives. Since it assumes that
 

improved living conditions are necessary for develoement, the
 

provision of basic needs is built into the model as a parallel
 

component to the production-oriented components.
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Technical Trainin g Demons. Health and
 
assistaace 
 centers educational 

I / services
I / I 

Increase in aq. productivity --- i Improved satis
faction of
 

basic needs
 

P.ROGRAAI OBJECTIVE i. --- PROGEAM UBJECZIVE II 

Figure 2: Supportive Linxage IRD Model
 

Source: Adapted from UN 176, p.4. 

,ntegrataon Of the lmlementatjon Proqess 

.ntegratioz must not only characterize project design Dut also 

the implementation process. A good project design does not 

guarantee that the poor will be brought into tne development
 

process. 'The aesired impact depenas 
 neavily on a successzul
 

iroject implementation, just as an eftective implementation
 

process depends 
 on a sound project design. Integcation
 

therefore also refers to the structure 
of the organization
 

actually in charge of the particular IRD eiort in .AuesLion:
 

the level at which decisions are made, the lLnes of
 

accountability, the degree of coordination, 
 and the degree of
 

local participation and control
 

I, 
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The clear delinition. of the terms ,integration,, and 

"coordination" provided by a Devt11ouFient AlternatlVe s Inc. 

(DAI) study, help to separate out t.hu v. rious ivvls of 

organization crucial a utlc iOn l[ D.to successful i M jet& of 

Integration denotes structure aiI i, 1]S
comprehen;i vtenss (a multi-sector:al Ioc1s) Iad 
controi (direct lines of autnority). coorduia,,to,,± 
on the other 1,nd, deS4cribes tlt. tylp, of !Adk 1 p,L 1,1 
behavior requircd to produce the resuits Viu.ii~d 
by the designeis ol an Intujrated proje ct. 'Ik UOLLd 
itself proviucs a clue to tne Dcnavior it dcsCribk2S: 
"co-" suggests joint or snared dCtiVitimu, wnlie 
"-ordination" implies the ranxing or the 
establishment of priorities. Estdblisning 
priorities includes consideratio) of thL timing, 
type, q uality ana services produced. It also 
includes th* distribution of implementation 
responsiD.Llity. The joint effort refers to snarino 
resources and information to guarantee the needed 
mix o0 goods and services. 2 4 

In an integrated orga lzation, people from differeut
 

disciplines are ali accountaDle to the same project manager 

who ensures the appropriatehess oL the opportunities being
 

offereJ to the participating populations.
 

Effective integration ad coordination appear to be crucial
 

determinants of project success. indeed, most IRD projects
 

involve at lea:;t two institutions and orten more; theze may De 

ministries, universities, research institutes, oL local 

organizations from a wide variety of sectors. Manj times, the 

fragmentation of the public sector and the sharp division of 

responsibility among different earts create a major stumnlina
 

block to IPD. 

24 USIID (1980), kp. 28 , 3 1 . 
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Moreover, many of the activities promoted by IRD 

strategists, namely a meaningful redistribution of resources, 

run countur to vwsted Int L-ts - For example, land reform 

inevitably invo±vei; taking ft:om the more wealthy and givihg to 

the resouLc-poor. It is not sutinth.i tmdi . many 

countries; there is strong political EetstaiucC to a luil-,;cale 

land relorm. And yet land reform may be the key to the 

ability of the small farmers to make use of the imw, oved 

technologies introducea ui IRD strategies. In a sligntiv 

different way, promoting participation Dy those without power 

In decision-maxing processes also runs counter to the
 

perceived iLterests of 
 those in power. To promote
 

participation through existing institutions is likely to evoxe
 

resistance, 
 but is also crucia± to the effectiveness of
 

efforts to assist low-income z:armers in gaining access to
 

productive reso'arces.
 

Furthermore, researchers from most of the pure and applied 

sciences and at least recently, all of the social sciences,
 

are 
 ubuall1 involved in any iRD project. Sometimes the 

researchers are actually located in different places or
 

institutions: government departmt.nt6, universities, research
 

institutes, 
ind scattered field situations.
 

The researchers involved, .tixe their 
 colleagues
throughout the world, nave territorial tendancies, 
are independent of mind, reseat a directing

authority, and are partly motLvatsd by a desire for
 
proLessional recognition and advancement 
 quite

largely through publications which lead to acclaim
 
by their peers, preterably oh an international
 

9,
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level.25
 

It therefore becomes difftcult to achieve enough communication 

and common ground so that experience can feedback into oLgoing
 

project management, and adjustments in project tirocesse' can 

be made that will Delp act ieve project goais moru cffcctivei.y-

These difticulties and others contribute to the
 

controversies surrounding discussions of IRD :.mpiemeatotion. 

Is it enough to provide adeudte levels of basic needs or must 

a meaningful change be brought about in the structure of 

resource allocation before IRD eiforts can be successiul in 

improviLg living conditions over the long term? is 

comprenesiveness necessarily an asset for IRD projects? dust 

IRD projects be large to be effective? Shoula IRD projects 

work through estaDlisned instLtutions or stiould new ones witn 

more autonomy be set up? Should a project design outline in 

detail the project processes or should more ilexibility be 

built iL? As exrerience accumulates, tne relative advantages
 

of dizferent aperoaches become more clear.
 

Basic Needs vs. Structural Change
 

Although there is general agreement in the literature as to 

the objective of improving the living conditions of the rural 

poor, taere is little consensus as to the underlying goal of 

such a strategy. Is it merely to keep the rural 
masses 

satistied or to meaningfully integrate them into tne
 

25 Chambers (1974), p.130. 
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develokment process? For an agency such as the World Bank,
 

the fulfillment of nasic needs is perceived to be a necessary
 

ingredient for national development, rather than a way for
 

people to gain greater control over productive resources.
 

Rural development recognizes ... that imroved food
 
supplies and nutrition, together with basic Services
 
such as health and education, cannot only direct±y

improve the phlsical well-being and -.uality-of-l.fe
 
of the rura.L poor, but can also indirectly enhance
 
their productivity and their ability to contribute
 
to the natioiual economy. 26
 

Indeed, tne World Banx is mainly concerned with "the
 

modernization and monetization of rural society, ana its
 

transition from traditional isolation to integration with the
 

national economy .,,2
 

There seemed to be evidence to show that an orientation
 

towards smallaolders wouid actuaxly benefit national economic
 

development by increasing productivity and increasing the
 

effective demand for food and other goods. Indeed. USAID for
 

one, found that capital-intensive growth-oriented strategies
 

did not produce optimal growth because income effects tended
 

to favor the wealthy, food production was less than optlmdl,
 

employment creation was limited and the posLntiai effective
 

demand for food and other Dasic products was inhibited. Iney 

thererfore assumcd that under appropriate conditdons of 

organization and access to credit, technology and the market, 

such as those envisioned i.n IRD strategies, small farm units 

26 World Banx (1975), p.3.
 

27 Ibid, p.3.
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would be more productive per acre than large farm units, and 

investment in high yield labor-intensive farming would be more 

proauctive than capital-intensive farming. According to tnis 

rationale, development strategies oriented to the small 

producers would redress the inejualities in income 

distributi.on by enanling the poor to create their own 

wealth. 26 

Although some kroponents of this view acknowledge that such
 

redistributive policies as land and credit reform would
 

facilitate the improvement of rural welfare, they assume
 

"effective iabd tenure and credit retorms, an increase in
 

government-peasant dialogue, and greater participation Ly and.
 

benefits for small producers and landless laborers," 2 9 but do
 

not explicitly advocate tnem. It is generally assumed tnat
 

local or international agencies carrying out IRD projects are
 

not in a position to influence policies which aftect the
 

overali redistribution of national resources. Therefore,
 

although much nas been written about the importance of
 

institutional reform n the rura± areas, a true snift in
 

resources and power towards tne poor nas often been assumed
 

but seidom acnieved.
 

The opposing view, such as tnat neld by De Janvry#,
 

considers the transformation of the rural power structure as
 

the ultimate goal of IRD. He warns against a basic needs
 

26 USAID (1978), p.75. 

29 Ibid (1978), p.9. 

http:distributi.on
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approach "whereby minimum income levels have to be ensured for
 

all via the distribution of public amenities while growth is
 

30 
stimulated."o With the latter approach, there is the danger 

that the provision o! basic needs wili become merely a 

palliative to satisfy the rural poor. 

LA basic needs approach] should be understood as an 
effort to achieve tne structural caanges needed to 
reconcile growth and distribution and to make the 
satisfaction oi basic needs the essential purpose of 
economic growth. As growtn occurs and personal 
incomes increase, basic needs are continuously
 
redefined beyond mere subsistenct and are met in
 
accoraance with tne risin productivity of labor-31
 

DeJanvry therefore promotes programs that are instruments of
 

social change, tnat are conducted by peasants and raise tneir 

ciass coLsciousness rather than merely programs tor the
 

diffusion of technology,. 3 2 

Few IRD projects actua~ly emphasize rural transformation. 

John Coher points out that if it was agreeu that such an 

emphasis was essential, "it would exclude many of the more 

well known IRD projects, prizarilj because they lacx the 

programmatic components necessary to promote socia± change in 

an explicit waj.,,3 3 He concludes however that it is possible 

to promote improvements in the productivit) and income of tne 

rural poor without considering the ultimate errect on 

political and economic institutions. indeed, there is some 

30 DeJanvry (1981), p.264. 

31 Ibid, p.264. 

32 Ibid, p.268. 

33 Cohen (1980), p.204.
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evidence that progress can be made in meeting basic needs in
 

this way but the results will most often be specific to an
 

inaividuai project or program.3 4
 

Simple vs. Comprehensive 

Some analysts feel that simplicity is the key to the success
 

of IRD whereas others claim that a comprenensive approach,
 

although more difficult to implement, is more lixely to
 

provide a long-term solution to the root causes of poverty.
 

The former ciaim that simple projects are more appropriate for
 

resource-scarce rural areas; do not
they require high-cost
 

technology and outside experts and therezore nave a grcater
 

chance of fostering beneficiary participation. Proponents of
 

this view suggest that ty attempting to do too much too
 

,uickly, high expectdtions are often raised ano then
 

disappointed.35 Chambers in particular warLs against 
 the
 

assumption that integration and coordination are automatic
 

benefits. Unconnected projects, he claims, may be best
 

implemented in an unconnected fashion 
 in order to avoid the
 

potential waste and ineuity when scarce are
resources 


concentrated in one area. Chamters pushes the point further
 

and suggests that "even when projects are connected, tne costs 

as weli as the benefits of wnatever procedures are proposed 

for relating them together have to be weighed in assessing 

34 See discussion in Mason at al. (forthcoming), pp.I.21-25D.
 

35 See summary of this position in USAID (1980), p.39.
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whether they would better continue independently.,,3 6
 

opponents of the "simple is optimal,, school contend that
 

the simultaneous implementation of mutually-supportive or
 

functionally-related project components leads to a more
 

effective and more equitable development process.
 

Since there is an intricate web of constraints which
 
suppresses rural development, solutions must locus
 
on the entire web rather than just individuai"
 
strands... Ignoring any one strand can negate the
 
entire effort and may even cause damages that result
 
in conditions worse than the original situation. 37
 

Whether simple or comprehensive is the Decter approach
 

probably depends a great deal on 
the area in consideration and
 

the nature of the kroblem to be solved. However, since the
 

negative side effects may be more important than the intended
 

positive effects,30 It is suggested that a willingness to deal
 

with the complexity of rural areas at Lte design stage, at 

least decreases the chances for destructive impacts. In 

project imp±ementation it is then crucial to narrow down to 

those components thdt are functionally related and supportive
 

of t.L same overall goals.
 

One of the keys to the effectiveness of a more complex IRD
 

strategy is an understanding of tne dynamics of rural poverty
 

such that an accurate assessment can be made of its causes. 

In addition, such an understanding would help identity those 

36 Chambers, p.25. 

37 USAID (1980), p.40. 

38 USAID (1980), p.173; also seatoaed in Chaabers(1974), 
p.122.
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factors, it anI, open to clange, and the appropriate mix of
 

goods and services . The United Nations Department o
 

Economic and Social Affairs aescribes this level of
 

integratcon as follows: 

Development programmes and the strategies from unict 
they are derivea, can be said to be incegrated if 
they take full account of the close 
interrelationshir between economic anid social 
factors and the interdependence bDtween the va-1ous 
sectoral suberocesses of development in: (a)
analyzing the existiLng imediments to socio-econowic 
change and krogress; (b) formulati j dtz.velopment 
goals and ozjecLives; and (c) planniny practical 
measu.:es needed for promoting developmental cnan~e. 
Owing to tneir mlti-facetcd approach to development 
analysis and planning, integrated aQveiopmeat 
programmes typicaliy comprise several sectoral 
project components designed to be aLt uaLy 
supportive and/or functiohall interrelated. 39 

True integration in the project design ani evaluation
 

therefore depends on a conceptualization or the determinantS
 

of rural poverty in all of their complexity, aid tneorttica±
 

guidelines on which to base trade-offs and the settinj of
 

priorities ±or the subcomponents.
 

Small vs. Large
 

Tne argument for smallness is similar to that for simplicity.
 

"Just as simple programs are more fitted to areas with lob
 

absorptive capacity, so too, provrams with smaii buagets may
 

be more easily ansorbed by rural government structures and
 

user associations.'14o Proponents oi large programs nowever
 

39 UN(1978), pp.2-3. 

40 USAID (1980), p.41. 

http:interrelated.39


-34

argue that small projects are not efficient enough in reaching
 

large numbers of people.
 

Those who support small projects claim that they are 
more
 

likell to provide the flexibility and localized xnow]eage to
 

successfully 
 adapt technologies to complex enVioLnMents.
 

Small efforts often include 
 several cycles of testing, 

evaluatiop and modification before deciding on replicatilig or 

abanlqning the project. They also more toare likely be 

flexible enough to allow meaningful participation by potential 

beneficiaries. 

Proponents of large programs on the other hand, touca on
 

issues of budget, area and aaministrative hierarchy. FirsL,
 

operations with smdll budgets are 
 seen as administratively
 

inefficient, "since the Lureaucratic energy required 
to plan,
 

approve, and implement multiple low cost projects exceeds that
 

needed to 
lazncn a few high cost ones.,,41 Large programs are
 

more visible and therefore 
more likely to get political
 

support. In addition, some have argued, 
 tAie pij.ot projtect
 

experimental approach may reAuire suca intense
an human and
 

financial effort, that it is that
even if determined the
 

project should be replicated, it will not be possible to do
 

so. iRD pilot projects are particuiarly vulneraole to this
 

difficulty because of thei.r 
 emphasis on adapting tecnnologies
 

to local conditions. IRD pilot projects usually 
require
 

concentrated 
human and financial inputs to adapt tecnnical
 

41 USAID (1980), p.41.
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packages to a number of areas, encourage participation in
 

decision-making by local producers and to organize, manage and
 

train human resources so that the project necomes
 

sell-sustaining. One writer warns that such intensity can 

probably not be sustained at a national or even a regional
 

level, and that such projects are often too costly and too
 

demanding of trained manpower to be effectively reklicated.4 2
 

Secondl 1 , erojects must be large enough to encompass the
 

crucial'rura±-urban links and to take into consideration such
 

factors as migration, transportation, revenue-generation and
 

resource transfers between marketing centers and intermediate
 

cities. 4 J And thirdli, those advocating larger programs iavor
 

"national or subnational agencies with a broad enough coverage
 

to encomjass the important areas.,,44 If the area targetted for
 

IRD does not correspond to administrative Doundaries, then new
 

agencies, focussing for example on a river basin, may be
 

warranted. 45 

The evidence is not yet in to determine whether small or 

large programs are more effective. It the latter can be made 

to worx, tney will undoubtedly reach more peorle, but it mady 

be impossible to reach low-income producers except t-rough 

small-scale participatory efforts at the village levei. 

42 Ruttan in USAID (1978), p.10 

*3 USAID (1980), p.4 2.
 

44 Ibid, p.42.
 

45 Ibid, p.42.
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New vs. Old 

There seems to be an ongoing debate as to the trade-offs 

between setting up neu, autonomous organizations to run IRD -

thus creating dependency on a temporary institution -- and 

relying on existing agencies tndt are tied up in power 

struggles and inefficiencies, but have the potential for 

coordinating an IRD effort over the long term. Tne zhain
 

argument of 
 those who support creating nel crganizations to
 

implement IRD 
is that "cumbersome bureaucracies can make it 

very difficult to deliver services toto rural inhabitants or 


obtain their participation in program decisions or
 

benefits.,,46 
 Since many IRD projects are heavily weighted
 

towards the agricultural sector, direct contact between
 

extension workers and 
 small farmers is usually the main
 

vehicle for information dissemination. In some areas, this
 

approach has been 
a major obstacle to achieviLg rural e~iuity
 

because of the "tendency for extension workers, wnether in
 

agriculture, health, 
home economics or community cevelopment,
 

to concentrate their attention on 
 tnose who were already 

better off.,,47 In agriculture in many countries, it was 

official policy to seek out innovators and let tnem set tne
 

example for others. While this 
 aeproach may havc been
 

justified under some circumstances, "it 
did tend to widen the
 

gap between tne 'progressive' farmers and the rest", since it
 

46 Ibid, p.37. 

47 Chambers (1974),, p.79. 
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is the first ones to innovate who gain the highest profit
 

margins. Moreover, Caambers claims,
 

It legitimated what the extension worker was anyway 
inclined to do: to associatc wth and reciprocate 
services wits those who were better oft, who were 
more prepared to adopt new practices, wao had 
resources and power and who cDuld bestow benefits 
[Extension workers] &re poweriully -ocked in 
socially and economically with those who are already 
better off. it is also professionally natural for 
them to concentrate on those who have cass crops, if 
it is only for cash crops taut they have advice or 
services to oifer. They also often need to nave a 
number of docile good farmers who are prepared to 
allow demonstLations on their farms, and to be oa 
show to visitnLag dignitaries . Tie extension worker 
is caught in an amirnistrative, soc.Lal and economic 
network in whicn ne trades his resources (loans, 
subsidizea e-uipment, privileged access to inputs, 
information) for reciprocal benefits which ne is 
most likely to secure irom the ricner member of tne 
communlity.48 

Proponents of side-stepping permanent agencies or local
 

organizations art= both interested in supportin, the
 

participation of rural people and in reinforcing donur control
 

over the project. 4 9
 

Opponents oi this model 6ukport the use of existing
 

governmental bodies to Imp&emest rurai develorment programs.
 

They focis on "the need to build local capauilities so tnat
 

development can becomf a self-sustaining enterprise."'5 0 They
 

reject the introduction of new agencies because tnel are
 

temporary, they divert scarce resources from existing
 

institutions thereby weakening them, ana they perpetuate a
 

48 Ibid, p.80. 

49 USAID (1980), p.37. 

50 Ibid, p.38. 
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dependence on outsiders.S1
 

Admittedly, the difficulties of working througn the 

government extension service are many Ih most countries. It 

may be however, tht only way to ensure tue self-sustainability 

of the bencfIts of a givu change iL the agricultura± sector, 

mainly because fdrmers, In most COU1ntrles, depu.d on the 

support of a vdriety of government agencies: credit 

institutions, ageLcies providing sub;ijdized in1.ut-:-, Md1: ktIfL ( 

cooperatives, extension services. Thus, it hfas bn arlgued 

that IRD projects snould include a commitm-nt to buLIi1d1 tne 

organizational caiacity to carry on once the prouct itself is 

terminated. The challenge tor project managers worki~n in 

cooperation with the agriculturai extensioa service for 

example seems to be in Leorienting their training and routines 

such that they may help the "invisibLe and disadvantajed" 

people who most need their assistance. 

hore conventional training is probably not a soiution to
 

the problem of reacing the poor since it generally stresses
 

the skills that can best be exercised with more progressive
 

farmers.5 2 Some general recommendations regarding how best to
 

reach small producers have been made ih the literature, only a
 

few of whicn will be mentioned here because of their relevance
 

to later discussions. It has been suggested tnat "if
 

organizational units are based on clients with common economic
 

s' This section draws on USAID (1980), pp.37-38. 

52 Chambers (1974) , p.83. 
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interests, rather than 9eograiinic interests, thel will be more 

effective at aeliver in9 servicu. ,,51 for eximple, it one 

agricultural extension team could concetrate oil small holders 

with scatterea plots whilu d !-Ccond tuaw could servc IW!,mers 

with iargek hoidiinis and the possinliiy to grow tor the 

market, the conflicting demands on tue extension team woilla De
 

minimized and 
 the neeas of the poor better scrved. 

Furthermore, if the agricultural extension serv,Lct included 

more women, or increased their outreach to women liiaLws in
 

particular, they would react a grouj oi agricultural roducers
 

who have often been by-passed. Indeed, there is soL4: evidence
 

to show that, at least in Africa, as more men migrate to toe
 

cities to find work, 
 women arc taking over the manajement of
 

farms. These female-headrj nouscholds are not yet recojnized
 

5 4
in maziy areas by the institutions they depend on.


Another management tecnnijue wnicu mal increase tne
 

accountability of extension workers to less 
 well-off farmers
 

is one that phases out regular services to farmers and
 

concentrates attention on "tnose who are at adoptLon or
an 


capital threshold and who are then increasingli left on tneir
 

"'5 5
own. Since in many IRD projects, the welfare benefits
 

depend on the adoption of new technologj by low-income
 

farmers, such a system would increase the likelihood of the
 

53 USAID (1980), p.58.
 

54 Bahemuka (1976); see also Staudt (1976).
 

S5 Chambers (1974), p.82
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project having a positive effect on general living conditions. 

It seems that working through exIsting structures, whether
 

governmental Ar non-governmental, aJgIncieL; or cooperatives, is 

more lixeiy to increase the potcntiai for -elt-s u.;tainihg 

deveiopment. Such an approach dcene 1s eavIly on Lu 

meaningful participatLon or potential beneticiar.ej in projcoct 

decision-makiag, and on training project sta'f in orgatiizatioa
 

ani outreach skills.
 

Blueprint vs. Process 

In the past, a rural development project design was regarded 

as a biv-Drint to be followed Dy those implementing the 

project. it was perceived LO ue an authoritative document, 

Laying out Mkidt ias possible given the available information 

and the circumstances of tne project. The design also 

functioned as a negotiating instrument and a basis for
 

accountability. The advantages or this approach were several. 

First, when technologies were tried and certain, a blueprLnt 

approach improved the lixelihood of successful, efficient 

implementation. Secondly, if the design was carefully 

developed and all alternatives weighed, it al±owed donor 

agencies to maxe the best choices in allocating their scarce 

resources. And thirdy, when designs were elaborated in 

detail, it was easier to hold management accountable for the 

proper spending of project resources.5 6 

56 USAiD (1980), p.43.
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Many situations facing development practii oners today 

however, do not have tried and certain solutions. Therefore, 

it has been argued that a more tIexible, 'proceis' approach is 

more approprate Lor ITD. Tne biueprint approdch may uave 

been succe- s;tul for large-scale infrastructure projects, 1jut 

has not been as effuctive for IRD programs. Although a 

technoloj) may appecaL to bk app[roprLate in one environment, it 

may be found to be compietely inappropriate in another, for 

economic, political, social or ecological redsons. 

Furtnermore, conditions may cnange during the life ot the 

project; a rigid design may then prevent management from 

responding eiiectively and re-orienting the project 

accor din gly. 

Too otten it is assumed that only local adaptation of
 

knowledge is needed to maxe new technologcal packages
 

available for use by small producers in the vi±lages. There
 

is a growing literature suggesting that this is not so and 

exploring such questions as why peasants insist on 

inter-cropping despite the advice of "experts", why they do 

not give up scattered plots, and what their marketing 

constraints are. For example, in raviewing several IRD 

projects in Latin America, DeJanvry noted one project in which 

access to credit was the real bottleneck to farmer adoption, 

not the availability or kaowledge of the new tecnnoloNy. The 

)griculturaL research institute, CIMMYT, that was running the 

project, withdrew its support when it recognized that the 
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problem was not one needing research, but rather institutional 

cnange. 5 7 Researchers in general need to become more familiar 

with the environment in which innovatloIA is to taxe pldce. 

Several ways have been suggested for acn±eving suct, an 

uuderstandi11g: a systems approach to farm-related rezearcu,5a 

the use oi field trials to bridge the gap betw4;en rescarch 

stations and the zarmer, more effective communicatioi, be'tween 

research and extension staff, and a delinerate policy that
 

would require researca staif to spend substantial periods in
 

the field.9
 

A better understanding of a 
 rura. household's
 

decision-maxing parameters is also crucial in nelping to shape
 

a dissemination process that reaches the most risk-averse 

farmer. Indeed the increased element oi 
 risk involved in
 

adopting new technologies promoted under an IRD project, is 

oftei mentioned as a factor limitin., the widespread success of 

the strategy.
 

While new technology may significantly increase 
output dnd net income, the risks iLevitaDiy go up -
not only because oi increased cash and labor 
commitments, but also because ot tae small farmer's 
increased dependence on alien institutions or
 
individuals 
 (input suppliers, extensionists,

marxeters) over which he Las no control.6O 

57 DeJdnvry(1981), p.248. 

8 See Giibert,E.H., D.W.Noraan, and F.E.Winch (1979). 

59 Chambers (1974), p.133. 

60 USAID (1978), p.107. 
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Because their resource base is not sufficient to make
 

technological change economically meaningful, peasants may
 

ado.t recommended packages only partlaly, settling for levels
 

of factor use slightly better than the traditional levels Dut 

far from what they might acnievc. 61 Or perhaps of greater 

concern, is the tact that low-income farmers may resort to 

self-exploitation of family labor within the farm to offset 

the higher production costs implicit in many new technoloyical
 

packages. 6Z In either case, the goal of achieving increased 

rural welfare is distorted bi a lacx of understanding of the
 

decision-making parameters of the low-income farmer. 

The achievement of project goals may also be inhibited by a 

lack of consideration to peasants' off-farm sources of income. 

Indeea, in tnc three IRD pcojects in Latin America stuaied by 

DeJanvry, he found that the assumption that increasing 

agricultural yields was the key to alleviating rural overty , 

was ill-founded. "The bulk oi the rural poor" he rekorts, 

"control a resource base that is so small and of such poor 

4uality that agriculture can oniy ensure a fraction of 

subsistence needs.,,63 They depend heavily on money wages 

derived from non-farming activities. Therefore, empioymeut 

availabil.tl and wage levels are more important determinants 

of welfare for these farmers than is agricultural 

61 DedanvL (1981), p.250. 

62 Ibid, p.228. 

63 Ibid, p. 2 4 2.
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productivity.' 4 DeJanvry's findings point to the importance 

of advocating, in manly circumstances, more Don-farm 

opportunities and better rural wages. 

Therefore, to Detter address the compiexity of IRD, some 

development analysts promote what is referred to as a "process 

model". Such an approach incorpeorates a learzaing-oriented 

perspective and a capacity-building view of rural devclopnient, 

based on a clear recognition of the uncertainty ot social 

technologies aLd the complexity of rural environments. Uma 

Lele for example acknowledges that IRD programs should De a
 

part of an ongoing, dynamic process. Sac suggests however,
 

that there is a necessary sequence wnich is more-or-less
 

generalizable. A minimum level of institutional development 

must preceed mass participation if the latter is to be
 

effective. She suggests that the first phase be an
 

institution- building one, the second one include service
 

delivery such as potanle water supply and aealth clinics; the
 

latter should not be implemented however until there is an
 

effective demand for them, and until there is a local capacity 

to manage them.65
 

Another approach, proposed by Honadle et al., Lncludes the
 

followini general caaracteristics:
 

1. A des.gn broken into Ajfg _ R 

"6 Ibid, p.246. 

65 Lele (1976). 

2 
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2. 	A Large amount of short-term technical
 
assistance ; 

3. 	 An emhais on acton-orented trainn_q among 
both statn and benericiaries; 

4. 	 A use or temporary task forces ; 

sj 2. 	 with a5. 	 A reward iunm consIstent learning 
orientatlon; 

6. 	 An appli u Eeact coulpon ent ; 

7. 	 A learnALI, conjponn tL, such as a rolling 
regional plan; and 

8. 	 A r dencnT1r1 ' , asI .ttLO Sucn periodic
revisioa OL 0ooJIanlzat.on,1:ct pro3ect 
objectkvcS, ci d jOL duscriptionls of project 
personn il.66 

Process appoaches nave tne potential tor greater flexibLity 

and therefore for adapting to tne realities ot reacaing 

subsets oL the target popuiation. They also nave the 

potential for more meaniLngul involvement by local jcoile in 

project decision-making and implvmentation. This appears to 

be a key determinant of pro3ect success. A team of 

consultants from DAI found that "those development pro3ects 

wnich took te time and effort necessary to build an active 

and cooperating role for smali farmers were sighificaLtly more 

successful than taose projects which followed more traditional 

(externally-dominated) development approaches. 1167 Some
 

projects have used small farmers as para-professionals to help
 

in teaching new husbandry practices to otar farmers; this nas 

6 USAID(1980), pp.44-45. 

6 USAID (1978), p.101. 
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proved to be a cost-effective way to spread new technology.'6


Experience with such approaches is not yet very extexlsLve
 

nut holds great promise, 3n particular for dealing with the
 

many conditiors affecting tae connection between deilvcry of
 

goods and services, and increasing welfare. "Each IlLnkae in
 

tne seguence of objectives is oniy an intention -- numerous
 

conditions afiect them and some critical factors must be
 

identified and managed if resources are to lean to welfare. , 6"
 

Figure 3 illustrates the process. Obviously, not ail
 

conditioas affecting project objectives can be managed, nut at
 

least if the constraints can be identified, those open to
 

chaLge may be worked with.
 

I A
A A
I A 

Besources --- + Goods, ---+ Response --- + Welfare | 
I Services AA 4, 4t 4', j
I A I I AA i 

Corditiona Cobditions Conditions A
A A 
I A 
I A 
A A 
A Figure 3: Sequence ot Project Objectives AA I
A A
A A 

Source: USAI) (1960), p.19.
 

6 S
Ibid, p.17.
 

69 USAID (1980)., p.22.
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WHlY NURIQ f{ THE VORI; _0 B E jgooD E40qCJ? 

In some respects, the MBF Project is similar to a small-scale, 

agriculturally-ori on too TIt prD3jct that stresses a close 

working relationshyp between researchcr and farmer as they 

adapt new techo1lolies to the local conditions. In other 

respects, the project is dite Innovative. Firstiy, it 

idi-atifies nutritLion as the overall, long-term goal o1 the 

project; Indeed nutritional status clearly refiects the living 

conditions of groups o1 p!ojlc and tneretore rural ueliart in 

general. Secondly, the main ccponents of the program 

expected to influence nutrition, are not tiadltional nutrition 

interventions (e.g. programs that give out supple&entaiy 

foods, or povide Information) but incoie and 

employment-generatioL pL ojects. Direct nutrition 

interventions were only considered in tne project as a means 

of remedying certain m2.cronutriertt (eficiencies. The 

appropriate model might tnerefore atiear as a(ilght vari .ion 

of Figure 2 described earl -L. Rather tnizn two tsupportivc but 

separate program objectives, the MBF Project idantit ie, tVo 

objectives th1-t Are causally linked: raisingincomt.es; and 

improving nutritional status. A variety of project 

components, some of which are functionally interrelated and 

some oz which are not, were designed to raise incomes; 

small-scale nutrition interventions were included to directly 

affect nutritional status. The model might appear as Ln 

Figure 4 below. 

http:incomt.es
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increasei increased improved anemia 
food crop food pro- apicuitural, intervention; 
production cessing

capacity 
sericultural 
tecnnilues 

weaning 
foods 

RAISING INCOMES ---------- IMPROVING 
NITRITIONAL
 
SIATUS
 

Figure 4: MBF Project Rationale 

There is a growing body of literature which supports tLe 

More and Better Food Project rationale. It nas been arguea by 

some tzat nutritional status is a reliable jndicatoc ot tne 

impact of agricuiturai and rurdl development on geiieral 

welfare.7o in particular, it ial be a relatively efficient and 

effective way to measure the siae-eafects, both positivi and 

negative, that inevitably accompany IRD efforts. The 

information gained may tuen be fed bacK into plazning and 

management processes such that the needs of the poor are 

better met.
 

70 See Mason et al. (forthcoming), Pinstrup-Azersen (1981),
 
and FAO papers on the subject. 

http:welfare.7o
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The same literaturce also suggests that strategies such as
 

lED that promote tue integration or income-generation and
 

weifare concerns, may be the best way to attacx 
the root cause
 

of malnutrition: poverty. These ideas have seldom actually 

been incorporated into IFD programs or projects; the SbF
 

Project is therefoie somewhat of a pioneer eftort. Outlined 

Deiow are some of the theoretical propositions and lessozus 

from experience related to incorporating nutritional status as
 

a measure of deveiopment and as a goai for development. These
 

will provide tne framework for assessirg the potential impact
 

of the MEE Project on nutrition. 

An Indicator el _.an e jn lousehold Ie..e 

Measures of nutritional status can be useful Ln planning for 

IFD, and in evaluating the impact of IRD. It has been argued 

that if data collection is being considered, the nutritional 

status of the child is a reiatively easy, reliable measure of
 

household nutritional status.?' This is not 
 to say nowever
 

that there are no ambiguities. Indeed, as wili be discussed
 

below, there are many different factors relevant to integrated
 

rural development projects, which contribute to a 

determination 
of nutritional status, health, sanLitation,
 

purchasing power, food supply, "s well as intra-housenold
 

factors. These relatioaships are not yet well understood, but
 

it is clear that nutritional status, compared to other
 

It Mason (1983), pp.15-16. 

3y 
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measures of welfare, is relatively quantifiable and c.early
 

reflects the living conditions of groups of people.
 

The most widely used &easures of BUti1L oial sLt.,Ls as an 

indi.cator ot socio-economic status, are anthroeometric 

measures or a young chald's weight, hcigit and aje. Various 

ratios ot these measurer, as well as meede; L--s o± hcad 

circumference, arm circumference, and trLL,,L; sx1 n old, 

reflect both caronic and acute, past and pre.sent, 

malnutrition, as indicated in Table 1 belok. 

TABLE 1
 

Significance of Anthropometric Measures 

I SignAf icanceAeasurc_ 


Weight for Age Ref.Lects growth: both stature 
and fatness 

Height for Age Reflects growta: long-term measure 
of nutritional status 

Weignt tor Height Reflects fatness: current 
nutritional status 

Head circumference 
Arm circumference 

Reflects 
Reflects 

growth 
growth 

up to age 3 
and fatness 

Triceps skinf old Reflects fatness 

Source: Dewey (1980), Table 1. 

Children aged 2-4 are most often surveyea because they are 

most susceptible to malnutrition and indices of their growth 

can tnerefore be easily measured as a reflection of 
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nutritional condition.72 In conjunction with other key 

household socio-economic and environaental indicators, the 

nutritional status of the cnild can provide a useful summary 

of a housenold's situatiou which may then be appxied to 

identifyin tht varure o, the nurl-itional problem and its 

socio-ecoiiouic dtt, rminants. 3 Indeed, it the children, who 

are particularly VUlhdikAble to n1ln1Utrit.on, iI ( certain 

household are hedithy, then it is reasonable to as.-sumv that 

tne housenold is doiln rairlj welL. It nOweVCL the cnildren 

are Lound to De malnourished, there is reason to quW.StIori that 

househo.d's beifare. It may be a problem of acce-,):, tj tood, 

either specific to the child or tor the nousehoAd In jeneral; 

it may De a problem of eoor sanitat.on or a lacx of 

availability of food.
 

The indicators suggested zor inclusion in a series are
 

,,ieasures of uai ty-of-Life such as inaicators of the 

nutritional status of children, infant and cni.d mortality 

indicators, housing and possessions (to measure wea-th ad 

environment) , and sanitation (water supply ana toilet 

faciiities).7- It has been argued that a series of indicators 

is more effective in pointiny out a problcm than one indicator 

alone. A group of people showing high prevalence of child 

72 Dewey (1980). 

73 Food consumption measures coula also be used if available,
 
but the difficulties of obtaining adequate recalls maxw
 
such figures iess relianie than measures of a child's
 
weight and height. 

7' Mason (1983), p. 1 5 . 

http:sanitat.on
http:n1ln1Utrit.on
http:condition.72
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malnutrition, high infant mortality, poor housing and so on,
 

is clearly in need of assistance. If the indicators are not
 

consistent with one another, then a diiferent sort of pronlem
 

is evidenced.75 It is argued tnat this Kind of functional 

classification flays a iarticular socio-Ucoiomic group for 

attention by development project wanagers. 

Furthermoru, nutrLitional stzatus, along witu a few otner Key 

indicators of level-of-lvxvnj such is food expe.nditure 

patterns, housing qLallty, water Lource and sa-iatation, might 

also be efrective as a measure of the impact of IRD projects 

on communities. l00 often such projects arc only evaluated in 

terms of their physical and financial progress in delivering 

services to the intended recipients. In IRD projects this may 

involve simple questions to a reasonable nuiner ot farmers and 

a review of whether the project is participatory enough and 

sensitive enougu to local conditions. S,'ch appraisals '.end to 

involve Lapid and relatively inexpensive reviews of proj2ct 

processes a;id problems but do not try to evaluate the overaIl
 

impacts on the local residents and on levels of poverty.7 6
 

An assessment of potential impact at different points in 

the project may however be essential to avoid negative effects 

of IRD on nutritional stdtus. Indeed, as will be discussed 

below, agricultural and rural development projects do not 

neces.sarily lead to improved nutritional status or improved
 

'1 Ibid, p.16.
 

76 Youug (1982), p.292.
 

< 

http:poverty.76
http:evidenced.75
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general welfare. For example, a few studies have suggested 

that a change to cash croppin is often accompanied by 

incredsed malnutrtLioi. due mainly to the decrease in food 

grown for home consumption and to tne timing of cash 

receipts. ri Clearly an assUssment oL nutrltional impdct shouid 

anticipate such nejgative side effects, &ncorporate some wai to 

measure thcu into the evaluation pla n, and suggest ways in 

which the de3sign mignt Ibe changed to avoid the recurrence of 

similar problems. 

It has been suggested tnat an adaptation or one 0 tne 

uasi-experimental designs described by Coox and Campeil 

(1979) mi4nt be an effective framework for incorporating 

nutritional considerations into IRD projects. Which design 

was chosen would depend on the objectives of the evaluation 

and tne resources to De put towards its implemntation. Lae 

issues involved nave been well covered elsewhere in all of 

their complexity so will not De discussed here.'6 Suffice it 

77 See Dewey (1980) and (1981); Fleuret and Fleuret (1980). 

76 The p-inci~les of quasi-experimental designs are laid out 
by Cook and Campbell (1979). The various designs
 
incorporate ways to explore causal relationships between
 
project and outcome variables, and contro± for rival
 
outcomes, in cases where randomization, the establishment
 
of control grouks, and manipulation of the "treatment", are 
not possiole. Due to the many unanticipated side effects 
accompanying Ihu projects, somc experts have suggested
supplementing the various forms of quasi- experimentai
 
survey designs with causality-oriented case studies,

assuming the resources are available to carry them out (see
Casley and Lury (1982), p.29; Chambers (1974), p.122). 

See Uabicht, 6ason, and Taoatabai (forthcom.inj) for 
detailed discussiun of research design and methods of 
analysis specific to projects with a focus on nutrition. 



I 

-54

to say that 
 a carefully designed evaluation, planued at the
 
beginning of the project, 
 can be extremely useful to project
 

managers as they seeh learn trom
to 
 experience the ways in 
which IRD iay be guidea to improve rural living conditions. 

ocus on Poverty Alleviation in IRD
 

The advantages of a 
focus on nutrition 
 in !RD are sevbraL.
 
When addressing 
 the lack of success of many IRD projects in 
reaching the poor, designing and managing for 
nutritional
 

concerns might clarify the overal± 
 objectives of the project,
 

particularly 
 in terms of determining 
 who should and will
 
benefit from ii and how these 
 benefits will accrue. 
 A focus
 

on the nutritional impact of an IRD project, 
 in the ilanniLnj,
 

implementation and evaluation phases, migat 
 provide
 

multi-aisciplinar, teams with the 
common 
 goai tney otten seem
 
to lack, and 
a common 
set of criteria by which 
 to measure
 

ultimate success. 
 Such an approach would presumably hold
 

project managers accountanle for the positive, or at ieast 
non-negative effect of their actLvity on the nutritional 

status if the community. 
 ILls would give the project a
 

practical poverty orientation it might not otherwise have had.
 

When addressing 
 the problem of malnutrition, Droaaer 
development eftorts may be the best way to achieve a long-term 

solution to the problem of the world's malnourished peopie.
 

Although 
 direct intervention 
programs may 
 be effective in
 

reducing micronutLIent deficiencies, thei tend to to costly 
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and require continual disbursements of tunds to mintain their 

effectiveness, and they seldom signliiicantly address the main
 

cause of malnutrition: poverty. 
 in contrast, agricultural and
 

rural development programs aimed at income and employment
 

generatioL can be self-sustaining. Tney nave tne potentlaj of
 

reducIzg poverty if correctly designea and implementea, and at
 

least in principle reauce the 
 need for direct interventioa.
 

At least, a focus on nutrition might help to avo.d the
 

possinle negative effects of rural development on the poor.
 

It should be noted however that this kind of aeproacn per
 

se does not guarantee that the implicit redistributive goals
 

of IRD are met. A study of tke dynamics and determinants of
 

malnutritioL in a given area would provide the 
 information
 

necessary to identify the poor 
 and diagnose the problems open
 

to intervention, but only political will on 
the part of those
 

with eower to re-allocate resources will ensure tnat tae
 

redistributive goals are actually met.
 

fJrtLioAqa ilategatin ! CQsideratiLons 1.2t 

in order to effectively integrate nutritional
 

considerations into IRD, 
 two factors are essential. First,
 

there must be a consensus on the part of project managers as
 

to what is meant by the objective of improving nutritional
 

status, i.e. what problem do they hope to solve. Is it
 

closing the "protein gap"? increasing the consumption of leafy
 

vegetables? delivering nutrition education and health
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services? providing enough calories to the tousehold? or is 

it changing the parameters of poverty? And secordly, data
 

must be obtained at nigh levels of disaggregation sucn that
 

the nutritional probiems and tneir determinants, as weil as 

the main socic-economic qroup.n affected, may be identificd.
 

A concern for consensus is not a trivia- matter. Looxing 

at nutrition as an indicator of etuitanle development ruhhires 

that "experts" step outside narrow disciplinary perspectives 

and look at the total piuture, i.e. the way in which utritioa 

affects and is affected by proces.es occurring in other
 

sectors or within households. It also reicires rejecting 
some
 

propositions that nad been widely accepted in the past. 
 for
 

example, in the the role
MBF Project, that nutrition is 

expected to play ib not clear although nutritional objectives 

are explicitly stated in project documents. In informal 

discussions with the researcher, it became clear tnat there is 

no consensus on what problem is to be solved. 

dlany of the agriculturalists involved in tne project, Lf
 

they had thought aLout the issue at all, expressed the
 

futility of expecting increased incomes to improve nutrition;
 

they generaliy feit that people would not spend the increased 

income on food, but rather would buy luxuries that they covet. 

Others, more fami._ar with nutrition, saw agricu4ture's only 

role in improving nutLition:1 status as increasing the 

available supply of protein-rich foods, or ioods rich Ln a 

particular deficient mineral. 
 Likewise, many nutritionists
 

http:proces.es
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saw little hope that agri.cuitural projects would 
 improve 
nutrition; their woie traditional nutrition and podiatrics 
training Ie them to focus a±most CXclusively on wother, and 
their chzidrcn the group couei~ucrua to be tse most at risk
 
of madnutLition 
 -- and irom a health/curative. poifnt o1 viuw. 

Ali of these views can be arguea to be eithcer tiro:ouz or
 
incomlete. 
 IL response to the tirst concern, it Debeoid 
noted that economists have consistently shown that low-income 
nousenolds will spend 
 some proportion or 
increaseu income on
 
food. 7 
As for emphasis oniy on protein-rich food, 
 or only on
 
curative responses to malnutrition, 
 there have been a varietl
 
or studies recently 
 that strongly advocate 
a broader view of
 
the problem.eo As 
 mentioned earlier, 
 it is more and more
 
widely accepted that malnutrition is 
 a symptom ot poverty and
 
can only he solved in 
tne lon4 run by attackinD the root
 
causes of poverty: ineguitable allocdtion of 
resources. 
ior a
 
consensus to 
 emerge, a multi-disciplinary 
 view neeas to be
 
taken, ana 
tne rationa.e 
lining nutrition to 
 other project
 

processes needs to be clearly spelled out.
 

In 
addition, in order lor a focus on nutrition to 
leaa to a
 
greater understanding of 
the environment 
in whicn the project 
is intervening, therc must be a commitment on the part of the
 
management to 
set aside resources for 
 fairly detailed data
 
coliection, from either primary or secondary sources. 
 Indeed,
 

?9 See discussion 
 01 Engells Law 
 in any beginaing

micro-economic textbook.
 

8o See for example Murdocn (1980) az~d Berg (1981). 

JO / 

http:problem.eo
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tne influences on nutritional -status are many. Tae anailtic 

framework laid out by Per Pinstrup-Andetsen 01. the 

International Food Policy VeO.-3trach Iiutituttc (i'Phl) (egscibc s 

the varIou- aeani1 by whIch increAe(1d incomi- rig ht -Afect 

nutrition. A positivt nutritional iulpAct would be exJA-cted to 

cce about it increased incomes led to Incr aIt:c iood ldAtdkC 

by members of the household. kiowevir, Pmndtup-Ande:>S.n alsO 

stresses the other influences that intevUne in the 

relationship between income and nutritional status. Such 

factors as access to markets, source of housenoid income, an 

individual's health status, as well as various intra-nousehoid 

factors such as control oi tne household budget, tastes and 

preferences of individuals within the household, and 

allocation of the woman's time,81 may influence the 

nutritional status of household members such that the 

improvement expected due to increased incomes is not evident.
 

The scnematic overview iilustrated in Figure 5 snows the
 

relationshies which nave been found to be important in
 

determining nutritional status.
 

For a variety of reasons, increased incomes may not lead to 

increased household food consumption. Firstly, nutrition is 

only one consideration entering into household 

decision-making. Needs other than nutritional ones may 

receive higher priority: non-"utritious foods an' be 

preferred or non-foods may be purchased. Secondly, tie 

41 Pinstrup-Andersen (1981).
 



Figure 5. 
 SCHMATIC OVLRVILW OF THL 
PRINCIPAL LINKS BETWEN FOOD-RLATiD
 
FOLICIES AND PROGRAMS, AND NUTRITION
 

Food-related policies and programs
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Source: 
 Adapted from Pinstrup-Adersen (1982), p.5.
 



individual's 5ood consumption depends on 
the distributio. of 

food within the householu, which depends in turn on wno 

co-atrol: the income. What is a rational choice tor the head 

Of houSenold Mad I1A0. be tUe DuSt o0lt! for otler Mt-CI2OE. for 

example, ioi ci oIr ,coflaoic e ',,i, , tht DIi oL0 WOIJKfl g 

members aI thc iOtl:,ohold may i)ci jivt,i0lort uith re-uect to 

food distrii)utiuni. Ihl('LtOLe, it tile d.JWLL bAtt ol. food 

within the househoid worseiis, the nutritioiia.j -tAtub, of the 

child may not imerove oven thougt increased incom&s has made 

more food availabie to tu. >'nlisehold as a whole. 

Thircily, tne spending and consumption patterns may depend
 

on the source and composition ot the ihcoLe. If income
 

sources change, 
a snit.L towards or away from subsistence
 

farmiug, or 
a change in irequency and/or regularity of income
 

flowsa2 may cause a worsening o the nousehold's ,utritonal
 

status ana particularly that of the chiidren. 
 The importance
 

or looking at bota men's and womeu's income has ozten been
 

overlooked due to tne assumption mdde by traditional economic
 

analysis that a household is a singie, uuified decision-makxnj
 

uinit. For example, Jane Guyer observes that in the African
 

context, "the im pact of conditions in the national and
 

regional economies on indigenous domestic structures can only
 

be uLderstood when the strucAural 
 positions and economic
 

92 See Dewey (1980) and (1981); ?leuret and Fleurot (1980).
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interests of both men and women are equaliy represented in the'
 

data collected."163 She points "out that only with information
 

disaggregated by sex is it possible to see the conflicting 

interests, and the separate spheres of decision-making. 

Several studies have suggested that the income controlled by 

women goes toward maintaining the level of nutrition and 

standard of living in the household."4 It might therefoke be 

expected that greater income-generation opportunities for 

women would have a more immeaiate impact on the nutritional 

status of household members. Consideration would however need 

to be given to the allocation of the woman's time and the 

possile changes due to technologies introduced. 

Thirdly, one of t~q main intervening factors and one that 

influences the nutritional status of the individual directly, 

is poor sanitation and the resulting health problems. Tne 

synergism between malnutrition and infection seriously weakens 

the cnild and inhibits proper dbsorption and utilization of 

the food ingested. Indeed "the simultaneous presence of both 

malnutrition and infection will result in an interaction with 

consequences for the host more serious than the aQditive 

effect of the two worxing independently. Infections maxe 

mainutrition worse and poor nutrition increases the severity 

s
of infectious diseases.' 5 If poor sanitation is widespread in
 

83 Guyer (1980).
 

'4 See for example Guyer (1980) and Tinker (1979).
 

65 Latham (1975), p.561.
 

.9 .
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an area being considered for IRD, a component designed to 

improve the quality of the water supply and sanitation system
 

would be appropriate, in conjunction with other components, or 

if irrigation schemes are being considered, information would
 

be needed on the prevalence of water-borne diseases and their
 

transmission.8 6
 

And finally, the diagram also points out several fabtors 

operating at the regional or national level, that affect the 

Lutritional status of rural households: seasonal or irregular 

fluctuations in food prices, wages earned by the malnourished, 

and food supply. Policies which affect these fiuctuations: 

pricing policies, storage and transportation oi commodities, 

foreign trade, and crop insurance policies, may significantly 

influence nutritional status. 

CONCLUSION
 

The concept of IRD, although still somewhat general, has been 

more carefully speciiied through experience suca tnat 

implementation mechanisms are at least better understood. 

However, many IRD designs still seem to lack a focal point 

around which to build the project rationa.Le, and a clear sense 

oi how the euity goals will be achieved. 

Based on experience to date, the success of a comprehensive
 

approach in meeting its goals seems to depend on an
 

implementdtion process explicitly geared towards the sma"l
 

86 Mason (1983), p.23. 

/.1~( 

http:rationa.Le
http:transmission.86
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producers, the landless, or other resource-poor groups. An
 

effective format migit include an extension component oriented
 

towards working itn certain socio-economic groups to overcome
 

their production and income-generatiou constraints. An
 

effective implementation arrangement should also allow for a
 

central project decision-making position close to the actual
 

project activity such that meaningful participation by
 

potential project beneficiaries is possible. Secondiy, the
 

success of a ccmprehensive approach seems also to deiend on a
 

project rationale that makes sense from a theoretical point of
 

view and clearly lays out the transformations that must occur
 

in order ior the living conditions oi the poor to improve. It
 

is important that there be a consensus among all those
 

involved in project maragement, to do sometning about reaching
 

the resource-poor. This includes providing common standards
 

with respect to the goal of improving living conditions, by
 

wich performance in all project activities is measured.
 

It is argued tuat nutritionai status as a part of a series
 

of quality-of-lie indicators could be both an eizective 

planning tool and a yardstick on which to measure project 

impact on participating communities. The theoretical 

construct that can be built around nutritional status would
 

provide guidelines as to identifyinj the malnourished groups,
 

assessing those factors that influence their poverty and are
 

open to intervention, select.ng the appropriate timing and mix 

of goods and services, designing for beneficiary response and
 

achieving self-sustainability of development eiforts.
 

http:select.ng
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There are however certain constraints to effectively
 

integrating nutritional considerations in IRD, that need to be
 

overcome. First, although substantive research is beginning
 

to accumulate, there is still a lacK of understanding of tae 

exact relationship between nutritional status and other 

determinants of poverty; the degree to waich tney are 

sensitive to socio-economic changes also remains unclear. 

Continued researca is needed to substantiate the basis for 

effective po±icy recommendations in the area of nutrition in
 

IRD. 

Secondly, although re±iable measures of nutritional status
 

are easier to obtain tna, measures of income, taey
 

nonetheless may involve a larger data coliection effort than 

can be justified by the use to whicn the data would be put.
 

Part of tne need for such extensive data collection is due to 

the lack or worK on the subject to date ana the need to 

convince others of the validity of the conceptualizationu 

Indeed, nutrition is still seer by many to be exclusively 

concerned with the health of mothers and chi±dren. It is 

thereiore not easy to build a project around nutrition as a 

goa.L of development. 

Regardless of whether nutrition is being looked at or not,
 

obtaining a meaningful picture of the dynamics oi poverty in a
 

given area requires a significant amount of data.
 

There are many advantages to facing the dynamics of 

productivity and poverty in all of their complexity, not least 
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of which is that ultimate success is more likely. But the 

intermediate pathways are only partly kuown; to fill in tke 

gaps is the cnallenge of ongoinb and future IRD programs. 



Chapter III 

THE MORE AND BETTER FOOD PROJECT: A CASE STUDY
 

"ITRODUCTION
 

The objective of the case study presented in this chapter is
 

to analyze the More and Better Food (MBF) Project achievements 

to date in lgnLt or their potential impact on the nutritional 

status of the village populations. An asse.-smeIt o the 

impact of the MBF Project at this point re resents not a 

definitive statement nut rather an opportunLity to review, in
 

light of experience to date, the project rationale, and to 

reinforce those self-sustaining processes that may be set in 

motion to improve tae status of the malnourished groups in 

the villages. 

The assessment rezlects 
the views of the author ana is
 

based on inrormation made available to her during ner stay at
 

the National Research Center (NRC) in Cairo, from June to
 

August 1982. The assessment suffers from limited information
 

on the views of participant and non-earticipant viliage 

proaucers. Material this discussion beenin has snaped 

primarily by discussions with the NPC stari. Tney snared 

openly their communications with participating farmers.. Other 

information on the partcipant farmer's point of view was 

obtained from a series of group interviews, discussions bith 

-66
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agricultural cooperative officials , and a tour of project 

activities in Omar Makram. In Kafr el Khadrd where the 

project was no longer very active, only iniormal discussions 

with villagers were possible. Any further study of tne impact
 

of the MBF Project on the two villages should include a more
 

systematic investigation of the experiences and views of the
 

villagers.
 

The project-specific goals of the MBF Project are two-fold: 

to increase village productivity, both on and off-farm, and to 

improve vi Liage nutritional status. The specific 

subcomponents that have been impleaented involve a variety of 

activities. The NEL introduced tecnnical packages to improve 

several field and vegetaLle crops: wheat, maize, peanuts,
 

tomatoes, potatoes, onions, ana broaa oeabs. They set up 

demonstration centers to traiL villagers in bee-xeeping, 

sericulture, and dairy processiag. One NRC team bui±t model 

poultry confinement areas and provided assistance to villagers 

who wdnted to buiid their own. 

Imilicit in the overall design is an assumption that ttvse 

improvements wi±l influence living conditions in the village 

by increasin. the food supply in the market and raising the 

incomes ana levels of home consumption of the participating 

producers. The improved living conditions are assumed to 

include an improvement in the nutritionai status of the 

project villagers. Thus, tne goals of the More and Better 

Food (MBF) Project and tue assumptions implicit in its design 
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reflect to some extent the primary characteristics of
 

Integrated Rural Development (IRD) strategies;(1) a coherent
 

approach, (2) the delivery of multiple development services,
 

and 	.(3) a focus on improving the general living conditions of 

the rural poor. They also reflect the institutional
 

objectives and limitations of the NRC, its principal
 

implementing agency.
 

The objectives that the NRC as an institution is pursuing
 

tnrough the MBF Project relate to the role the NRC sees itself
 

playing in Egyptian socio-economic development. Inese
 

institutional objectives may be summarized as follows.
 

1. 	The aevelopment of NRC managerial capacity to respond 

to multi-disciplinary and muiti-imstitutional projects; 

2. 	The provision of opportunities for staff to participate 

in applied research and to receive recognition ior 

tneir achievements. 

3. 	The demonstration to potential ed-users of research,
 

in this case the farmers, taat science ana technology
 

can be pressed into service to meet their needs.
 

4. 	 The investigation of impacts assoc;.ated hita integrated 

food production programs and the deve.Lopment of the 

NRC's capacity to conduct IRD programs. 7 

Indeed, to date, an importat constraint on applied research 

at the NRC has been its lack of adejuate field support 

facilities to reduce tne pjysical and psychological distance 

87 	MBF Project correspondance (November 1982).
 

SIr 
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between its staff and the people they are trying to assist.
 

Involvement in the MBF Project reeresents a first step towards 

achieving a greater responsiveness on the part ol the
 

scientific community to the needs ox Egypt's rural 

inhabitants.
 

Trade-offs between these two sets of goals for the MBF 

Project are reulected in the design components discussad in 

Chapter 2. First, the NRC chose for the project a
 

comprehensive approach to rural development, including
 

agricultural dnd non-farm activities as well as a nutritional 

objective. Althouga sucn a, aytroacn is probaily 
 more
 

effective than a single-sector project, it is more difficuit
 

to implement because the interrelationsnips between sectors 

are hot always we±L understood.
 

Second, tne project was designed to be tested on a small
 

scale because of the NRC's limited resources, tnen exparded if
 

it proved successful. Tne small scale was also intended to
 

foster an environment conducive to meaningful participation by
 

potential beneficiaries. The trade-off in this case is thdt a
 

small project concentrates resources In one area and reaches
 

only a limited numrer of people
 

Thirdly, the NRC chose to administer the project itself, 

rather than to work througn an existing Lnstitution, private 

or public. The advantage of sucn an arra.gement is that the 

NEC has direct control over the project so can guide it In the 

way that it feels is best. The disadvantage is that projdct 
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innovations may be abandoned when the NEC terminates its
 

involvement because the project never "belonged to" the 

village community. 

And finally, the NRC chose a learning process approach 

rather than a "blueprint" in order to allow itself flexibility
 

in incorporating lessons from experience as they were 4earned.
 

Given the lacx of experience with incorporating nutrition'into
 

IRD, the learning process approach was probably the best way
 

to ensure that both productivity and equity goals were met.
 

Each of these trade-offs wiii be further discussed below.
 

Chapter 3 proceeds to analyze the underlying assumptions of
 

tne project and their reasonableness in light of project
 

experience to date. It begins with a descrij~tion of te two
 

pilot villages and of the basis for their selection. Iwo
 

sections then follow. One outlines the assumrtions implicit
 

in the project design and implementation. The second assesses
 

their validity in terms of the equity goai of the project -

improving nutritional status -- given the available
 

iuformation on the two village environments and tne
 

constraints under which the NEC functions.
 

,TWO IFERENT PROJECT ENVIRONMENTS
 

At the beginning of the More and Better Food Project, the
 

Executive Committee decided to choose two villages whose
 

inhabitants reiied mainly on agriculture for a living, but
 

that were in otner respects as ditferent as possible. One was
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selected from the traditional Delta area, and the other from
 

the reclaimed desert lands. Practical considerations such as
 

accessibility by road, availability of a minimum level of
 

social services and public utilities, helped to limit tae
 

choices. The most important consideration wds an expression
 

by village leaders of a willingness to participate in the ,iRC
 

project. Tne two villages selected, Omar Makram and Kazr el
 

Khadra, met these reuirements. As shown in tables 2 and 3,
 

both have significa.t agricultural subcommunities. Within the
 

subcommunities however, the reliance on ayixculture as a main
 

source of income varies.
 

These two viiiges, iL almost all respects, serve to 

represent two verj d.fferent characteristic types of Egjptian 

villages. Omar Makram is fairly isolated from the Cairo 

metropolitan area. It is located in tae Western Desert, 130 

Km from the city, in SoutL Iahrir Province which is sometimes 

considered pal t ol the Beheira Governorate. Administratively 

it is under the supervision of the Ministry o Agrarian Reform
 

and Land Reclamation, a ministry created in 1956 "to attend
 

especially to the needs of cultivators receiving land from the
 

government and to administer land reclamation projects.''88
 

Kafr el Khadra on tne other haLd, is located in the densely
 

populated Nile Deita only 50 Km froa Cairo; it is administered
 

by the Egyptian system of local government -- a two-tracA
 

systeQ including ±ocai reeresentatives of the centrai
 

86 Harik (1972), p.294.
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TABLE 2
 

1 Kafr eL Khadra: Household ClassifLcation by Main Source 
of Income 

1021 Households
 
100% 

I "1 

Non-agricultural Agricultural

252 
 769
 
24.7% 
 75.31
 

Farmers Fishermen, 
743 26 
72.8% 2.5% 

I I 
Im 

Landless Ladholders
 
42 701
 
4.1% 68.7%
 

net mixea net mixed
 
farm income farm incose
 

income income
 
41 1 
 407 29,4
 

4.0 0.1% 39.9 28.8% 

Source: Adapted from NRC (1980a), Viilage Demographic Survey, p.8.
 

ministries as well as locally elected village officials -- and 

is a part of the Baglhour District of Menoufieh Governorate. 

Ki
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TABLE 3
 

Omar Makram: Household Classification by Main Source of
 
Income
 

749 Households 
100% 

----------- ------- * 

Non-agricultural Agricultural 
463 286 
61.8 38.2% 

Landless Landholders 
104 182 
13.916 24.3% 

t I 
r- -

net mixed net mixed 
farm income farm income 
income income 
99 5 148 34 

13.2% 0.736 19.8 4.5% 

Source: Adapted from NBC (1980a), Viilage Demographic Survey, p.37.
 

The two villages differ in physical ef.vironmet I in
 

administrative structure, and also .n socio-economic proiile.
 

Table 4 below provides an overview or the general 

socio-economic conditiorns in the two villages. A comparison 

of the two villages in terms of project-relevant variables 

tien fo.ilows, to emphasize tne main difierences relevat to 

the MBF Project. 
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TABLE 4 

I General Socio-economic Indicators
 

MRAE KAFE EL 
MAKRAB KH ADRA 

Total population 4g860 5,630
Average land-holding size 3-5fd.* < Ifd. I 
Percent agric. households depen
ding on farm income only 86A 58% 1
 

Average cnildren per household |
a9ric. households 4 4 
non-agric. households 4 3
 
Annual ier capita income LE 149** lb 208 |
Illiteracy rate 36.5: 36.2% |
Infant mortality 93/thous. 112. 6/thous..I 

* one feddan(fd.) is aeproximatel$ equai to one acre** 1 Egyptian pound (LE) = S1.20. I 

I I 

Small &and-holdins ad Don-Lara IncRoe 

As can be seen in Table 4, the average land-holdina size in
 

Kafr el Knadra is less than one feddan. This is slightly less
 

than the national average of under three fedaans.89 In Omar
 

?,akram, tne average land-holding size is slightly aDove the 

national average. The difference between the two viiiages is 

due mainly to the fact that the people of Omar Makram are 

beneficiaries ot a government resettlement scheme AS a part 

of the strategy, each farmer was allocated 5 feddans, a Larger 

69 Ikram (1980), p.213. 

http:fedaans.89
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land-holding than most Egypian farmers own in thp traditional
 

villages.
 

In an attempt to increase Egypt's cultivabLe land, since 

the 1960's the government has invested heavily in reclaiming 

land from the desert. The land was tnen soid at a iow irice 

to those willing to take on the cnallenge. The MinizLstry of 

Agrarian Reform and Land Reclamation provided triese 

settlements ith basic infrastructure includin fieLd 

irrigation systems for fLeld crops. The World BanA tound that 

"investment *n extending irrigation and service infrastructure 

into marginal soils on the desert fringes had ty mid-1976 

added 0.9 miliion feddans of "new land" to the existing 5.6 

million feddans of old land.'9o 

Omar ,akram lies in one of the eariiest land reclamation
 

areas: Taarir Province. It was first settled about 30 years
 

ago. Each farmer was origiLally allocated separate parcels
 

located in different parts of the viiLage. 9" Since then acout
 

79 feddans nave been auctioned off to others.92 As illustrated
 

in Tacle 5 below, in Omar Makram, only eight famixies reported
 

owning more than five feddans of land, and 39 reported worKing
 

plots of less than 3 feddans; 22 out of the 39 were renting
 

the land they cultivated. In contrast, only 1 family in Kafr
 

el Khadra reported having more than 5 feddans, 16 families inad
 

90 Ibid, p.171. 

91 Interview with farmers and agricultural engineers at the 
Agriculturel Cooperative. 

92 NRC j198c) MBF Project Progress Report (1979-80). 

-I/K 

http:others.92
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3 to 5 feddans, 198 had 1 to 3, and the rest had less tnan 1 

feddaL.
 

TABLE 5 

Agricultural Families and their Land-Holdings 

------------------------------------------------------- A 
OAl" MAKRAM KAFE EL KHADRA
 

Acreage own rent total own rent total 

less than 1 5 3 8 424 349 773 
1-3 12 19 31 139 59 198 
3-5 155 9 164 16 -- 16 
5-10 6 6 -- .... 

more than 10 2 -- 2 1 -- 1 

TOTAL FAMILIES 180 21 211 580 408 988 

I A... 

source: NBC (1980), Village Demographic Survey, pp.26 arnd 55. 

Differential Reliance 24n jicultural Income 

For sLall-scale farmers such as those of Kafr el Khadra, the 

land reform of the 1950's only temporarily slowEi the long-run 

increase in the smallLess and poverty of farms. This was 

inevitable, given the inneritance customs that led to 

continual subdivision of the plots, a:ad a farm population that
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was growing faster than the farmed area.93 With the average 

land-holding size in Kafr el Khadra of less than one feddan, 

it is not surprising that more people are taxing jobs otf the 

farm to supplement tne family's income. The Daseline survey 

found that only 58% of agricultural households in Kafr el 

Khadra depended solely on farm income (see Table 4). It is 

not surprising eitner to find that most of the chiidren are 

either worxing in non-agricultural professions or are in 

school. 9 4 

In contrast, the commitment to agriculture is stroai in 

Omar Makram where 86% of the agricultural households depend 

solely on zarm income (see Table 4), and 42% of te children 

help tneir fathers in tte fields.9 5 The field crop bias that 

the MBF Project has developed in practice therefore fits the 

needs of Omar Makram iarmers better than it does tnose of the 

agricultural subcommunity in Kafr e.. Khadra. 

Main Cropping Patterns and P duction Quotas 

Kafr el Khadra farmers practice a two-fold croe rotation: 

they plant maize in tne summer an alternate between wheat aaM 

berseem (Egyptian clover used for animal fodder) in the 

winter. The use of Nachines is not widespread and few wage 

"3 Ikram (1980), p. 2 13. 

9" NBC (1980c) More and Better Food Project Progress Report 
(1979-1980). 

95 Ibid. 

http:fields.95
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laborers are hired.9 6 In addition, Kafr el Khadra is in the
 

unusual position of being one o: the only viliages in
 

Menoufieh Governorate wita no croes subject to governmental 

'ooper at Lve marketing.9 7  According to one of the NRC 

scientists, they acnieved this priviledyca status through 

well-orgaLized, poliltical action several decddes ago. As wi.Jl 

be discussed later, this resistance to interference by 

outsiders, particularly it there is seen tc be a government 

connection, appears to have affected the attitude of Kafr el 

Khadra farmers towards the MBF Project. 

In contrast, Omar Maram's wdjor crop, peanuts, is DrKeted 

in totality by the government throutign the agricultural 

cooperatives. Due to the different envirorhaent aaa tae 

imposed government uotas, the cropping pattern in Omar bakram 

differs somewhat from that in Kafr el Khaara. Cmar Naxram 

farmers also alternate between wneat and berseem in the 

winter, bat peanuts are the main summer crop; farmers only 

plant enough maize tor home consumption. Agriculture in Omar 

M1.kraL depends completely on the irrigation pump stations and 

their t±,rrow-basin irrigation system. Machines for field 

management and threshing are widely used.9S Omar nckram 

farmers appear to use more hired labor than those in Kair el 

96 Ibid. 

"7 NBC (1980b), Village Socio-Economic BaselLne, Volume 11 ,
p.2. 

98 	 NBC (1980c) More and better Food Project Progress Reort 
(1979-1 980). 

http:marketing.97
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Kaadra, in particular for wori in maize and peanuts.'9 

Nutritional and Social Status 

Tne series of indicators presented in Table 6 below 

illustrates at a glance the main differences in nutritional 

and social status between the two villiages, with the national 

average giveL for reference when availaLie.OO 

As the tanle suggests, neither villagqt has an alarminly 

high prevalence of malnutritioL; however, the differences 

between the two villages point out the aliferent nature of the 

nutritional problems that are apparent. liafr el Khadra nds a 

higher infant mortality rate (I13) ana hithur prevalunce of 

acute ma.Lnutrition (wasting) ; whereas Omar Makram has a ±owtr 

IMR and higner chronic malnutrition (nturtlnq). Tn results 

or a sma.L nutrition survey carriud out il tt,4 villages 

suggest that the nutritional proble-,a in K(itr ei Khaara May be 

more close(ly related to intection, whereas tho:;e iT Omar 

Makrar have more .o do with poor infant fecding pratcices.. 

In Kair el Khadra, undernutrition was founa to be more 

prevalent in children with a history of diarrhea. 4z.2; of 

the children with a history of recent diarrnea and 30* oz the 

90 NRC (1980b), Village Socio-Economic Baseline Voiume I1 . 

100 For more detailed information on nutritional status in 
Egypt, see USAID/CDC Arab R!epuiblic of Eqyp.t Natronal 
Nutr&Lion Surve, 1978 and 19d0, and the: 1,roceudings of 
the Worishor) ol Nutrition Hlth ld .JI, Cairo, 
October 20-22, 197 5; foL more informationi on population in 
Egypt, se,:( F)o - L suM(; in Pop ilation a iiq 11tIhaj,x iesource 

e!m2ent In _£_jyt, World Dadnk Docustent, 1931-. 

.4) 

http:availaLie.OO


Table 6. PROFILE OF NUTRITIONAL AND SOCIAL STATUS IN THE TWO VILLAGES
 

Stunting Wasting Infant Poor Dwellings Dwellings
 
90% H/A 80% W/H Mortality dwellings without without private
 
(a)(b) (a)(b) Rate (per (c) latrines water source
 

thousand) (c) (c)
 
(a)(b)
 

Kafr el 12.3% 8.2% 112.6 23.2% 50 % 86.2%
 
Khadra n=146* n=146 n=4,5 72 n=4,572 n=4,572 n=4,572
 

Omar 28.6 2.4 93.0 50.0 27.4 48.0
 

Makram n=126 n=126 n=2,141 n=2,141 n=2,141 n=2,141
 

National o 
Average 20.8 0.3 119.0 n.a. n.a. n.a. 

* sample size 

Sources: (a) Abdallah (1980).
 
(b) NRC (1980). village Demographic Survey.
 
(c) USAID/CDC (1978, 1980).
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children with a history of recent or recurrent diarraea were 

undernourished. Since wasting Is also fairly significant in 

Kafr el Khadra, tne survey suggests that in that v.llage, 

malnutrition may be more of a nealtn prozlem than a problez of 

inadequate food intake. 1 0 1 

In OWdi MaiLd, the occurence o± diarrhea among the 

children sampled was much lower; NaC nutritionists' have
 

hypotnesized that this may be due to the fact that Omar Haxram
 

has better health services.102 Tney suggest that the nigher
 

prevalence of chronic malnutrition in Omar Ma,,ram may be due
 

to poor infant feeang prdctices. Most of the chii.ru[n were 

still being breast-fed without proper sueplementation up to 

two years ox age.10 3 

he IMF Ln Kafr cl KnaaLa is nigh compared to the national 

average, but it is even high compared to the 1974-1975 figure 

for Rural Lower Egypt: 103 per thousand.104 This supports the 

hypothesis that rKafr ei Khadra nas a severe healtn problem, 

probably relted to sanitation and the quality of water 

supply. Indeed, oLly 5.3 9 of the tKatr el Khadra respondents 

reported having a private tap, 6'4.1 use the puDlic pump, 

18.1 % reported using a public tap, 10.9 1 have a private
 

101 	 Abdalla (1981). 

102 	Ibid, p.63.
 

103 Ibid, p.52. 

71 104 	 World Bank Document (1981) p. . This is significant 
becduse the IFE is higher for Upper Egypt which nas a 
tendency to shift the national average for the worse. 
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pump, and 2.3 S use the irrigation canals as a water source. 

In Omar Makram on the other hand, 41.9 % of the respondents 

reported having a private tap, 35.b % use a public tap, 9.8 % 

1 0 5 nave a private pump, and 13 S use the public pump. 

Thus, clearly the two villages differ significantiy on 

factors relevant to the project. As will be discussed below, 

these factors help to explain the difterent prbject 

experiences in the two villages to date. 

UNDRLYING ASSUMPTION 

Comprehsive Approach to the Food Issue 

Rather tnan trying to simplify the national government's 

concept of food security, the NRC decided to address the issue 

in all oi its complexity. This meant iLcluding components 

dealing witn the supply of fooa crops and of foods and meats 

hign in protein, activities promoting improved rood procebsing 

methods in order to increase the villagers' ability to
 

preserve and store food, aLd components increasing income and
 

empioymeut-generation opportunities such that food needs could
 

better be met in the marxet. The design therefore included
 

activities ii all of these areas.
 

The components designed for iield and vegetable crops
 

involveu advice on better cultivation practices and
 

recommendations for a technical package including new seed
 

varieties, new types of fertilizers and pesticides. The
 

105 NBC (1980a), Village Demographic Survey. 
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poultry project, as mentioned before, introduced the idea of 

building a confinement area for chicke;s such that infections 

and nutrition could be better controlled; tais made raising 

chickens for the market more attractive, thus providing an 

added source of income for farm families.1 0 6 The aairy 

processing, apiary, and sericulture suiprojects consisted of 

demonstration centers in waich people were trained either to 

improve their production methods, or, in the case of 

sericulture, to pick uV a traditioual activity that nad once 

been widely practiced (tnis was only in Kafr el Khadra). 

The implicit assumption was that an increase in real 

incomes would accrue to vil±age households as a result of 

project activities. The effect could be direct, such as a 

Lise in cash income due to a greater proportion of production 

beiiig dvalldLle for marketing, or an increase in reaL izcoe 

since more home production of food would reduce the amount a 

household must purchase in the market. The effect couia also 

be indirect, such as a rise in income due to increased 

employment opportunities, or a deciine in agricultural proauce 

prices. 

A comprehensive approach to the food security issue also 

meant dealing with the iuality-oi-life in rural areas. MBF 

Project designers chose to focus on nutritioL as a component 

of quality-of-life because of its sensitivity to changes in 

food supply and income levels. To study the effect of the MBF 

10 Ali (1982). 

xJ
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Project activities on nutrition, a monitoring and evaluation
 

system was proposed using indicators such as Dirthweights,
 

anthropometric indices, ISR, infant feeding practices and
 

hemoglobin concentration of pregnant women.107 In addition,
 

several direct intervention programs were also proposed:
 

nutrition education, an infant feeding Vrogram, a school
 

feeding program and a program to comnat iron-deficiency.'0 a it
 

was expected that the latter would enhance the effect oi the
 

projects or nutrition kLy directly alleviating micronutrient
 

deficiencies that were not liKeiy to be solved by raising
 

incomes.
 

As stated in an early project paper, "the overall approach
 

and oLjective of this Project relies on the principle tnat
 

improvement of nutritional conditions of a population affects
 

productivity and raises health standards which is an imtoortaht 

factor for raisiig the physical quality of life. 10 9 The 

design of the project thereLore takes into considerat..on the 

social, economic, and health factors which interact to proauce 

levels of welfare, and adopts at ieast iL principie, a 

comprehensive approacL to the pronlem. 

107 Ga~al (1980).
 

108 NRC (1980c) MBF Project Progress Report (1979-80).
 

109 Galal (1980), p.5.
 

jJ l 
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Forum for Learning 2D A Small 5"_age 

As do many other IRD projects of an experimental nature, the 

MBF Project oeted for the pilot project approach to allow for 

learning from exeerieLce and for close cooperation between
 

researchers ana farmers in adapting new tecnnologies to local
 

conditions. There aepear to be two main reasons for ta.xng
 

this approach. Firstly, pilot projects Lend taemselvas to 

more flexibility and thereiore allow stdff and particleats to 

learn as the project unfolds. This seems to have been a 

particularly approeriate format zor the More and Better Food
 

Project since it represented for the NRC a first attempt at 

IFD, and since introducing nutrLtional considerations into au 

IRD project has seldom been tried. 

Secondly, it was assumed that innovative research was tne 

key to developnent iL Egyptian rural areas. Since ±ocai 

adaptation and disseminat).on of new technologies are 

time-consuming and reiuire a fair amount of detai±ed 

information- gathering, the NEC could not realisticaily 

consiacr large-scale !RD strategies given its ilmit=a staff, 

resources, and support facil.tles in the rural area.. NaC 

project leaders therefore chose to adoet an extension model, 

characterized by tne close linkage between researcn and 

0extension. 1 1 The plan was to begiL work in two villages, with 

the idea that it the model made sense, it would subsequently 

be applied to other villages. In tne latter case, the NEC 

210 Le Janvry (1981), pp.250-251. 

http:disseminat).on
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would seek to cooperate either with the governorate
 

administration or a local university to complement Its own
 

resour ces.
 

farmer Participation in gesearch 

Implicit in the MBF Project is the assumption that if farmers
 

themselves are brought into the project from the start,' tney 

are more likely to work with it and ensure its 
 success. 

Therefore, in both Omar Makram and Kafr el Khadra, bringing 

the local people into project decision-making was a high 

priority. A general meeting was held to introduce the 

project, at which the mayor, local officials, and village 

inhabitants were present. During the course of the meeting, 

NRC project leaders described the philosophy of the project
 

and suggested ways in which their expertise might benefit the
 

villagers. AfteL this formal communication, NRC teams of
 

scientists were anle to establisb their own 
 contacts and
 

conduct studies of the local conditions. 

NRL project managers also recognized that the villagers
 

would be more receptive to tae detailed information gathering
 

activities of the project if they were 
given reason to believe 

that the NBC scientists truly intended to help them with their 

problems. Therefore, the NRC launched the project activities 

on two fronts from the start. Wniie initial data collection 

was being carried out, several demonstration projects were 

started in both villages. They were chosen to be naighly 
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visible and likely to increase tarm or farm-relatea 

productivity. Ihe stake-and-wire method of growing tomatoes 

was therefore chosen to get the project off to a good start. 

It was a techni-ue whicn had gailed widespread recognition in 

the Faioum Goveritorate ior its higher yieids. At about the 

same time, NRC poultry specidlistS designed ana skt up a model 

confinement area to demonstrate improved poultrY-r S1L 

techniaues. Bi proving tn.1r dDhlIty In a iCW arECs, NRC 

scientists hoped to stimulate greater cooperation among 

village producers. 

ASSESSgG T_HE EASONABLENESS OF PROJECT ASSUMPTIONS 

Inv!2!ng Yillaq!2 Producers: Successes and Failures 

StartIL9 on a small scale and &anaging the project 

autonomously have given the NRC greater control ov*.r processes 

that were left £Lexible by design, and dlowe d greater 

participation by village produceLs In the research eroceSs. 

Lines of dccountability were cleat: tue NRC nad overall 

decision-waking and coordinating resronsiblities. Intleed, it 

would have been difficult for the local agricuAtural 

cooperative officials, or any other exleLsIoL serv.ce, to 

provide the integrating function for this multi-discipinary 

project. But a concern for the selt-sustainability of the 

processes set in motion by the eroject seemz to have beeh left 

out. Ihe design did not provldt.. iox; a nechanism whereby the 

NBC could witndra4 its involvement without thereby maxing it 

,/
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difficult roi producers to continue practicing the improved
 

techniques.
 

Subproject Agreements with Farmers 

InfoLmal QIscussions with NBC scientists and national 

officidis involved in overseeing the project, as well as 

interviews with fari'ers ad viilage agricuitural cooperative
 

officials, suggest taat an erfective working relationshle was 

achieved in most instances, between the village participants 

and those scientists who visited the project areas regularly. 

Agreements between tne Project and village producers were 

worked out individually as interest was expressed and funding 

became available. 

As knowleage and experience accumulated, from informal 

talks over coffee as hei.L as from the more formal base±ine 

studies, scientists were aule to determine the aaic problems 

faced by farmers and choose the ones in which tne NRC research 

capability could De of some assistance. Delicate negotiations 

then took place between the NBC project staff and the 

villagers, ressemling a bargainirn process in which each side 

looked out for its own interests. The scientists wazuted the 

producers themselves to participate in the demonstzation 

projects as much as possible in order to increase tneir stake
 

in the success of the experiment. They insisted tnereiore,
 

that the demoustrations tate place on the iarmer's land, or in
 

his housenold, whenever possible. In return, the NBC provided
 



the farmer with a guarantee that he would not lose money as 

long as he followeu the aavice of the scientists. 

Various orai agreements were reaced between the NRC and 

the far'ner, all or which represented some form of crop 

insurance. S-me of the subsidies were provided as outright 

grants to the farmers, whereas others were given as loaus. 

ror exampie, the agreement reached with two farmers in Omdr 

Makram stipulated that they would lease one half of a feddan 

each to tLe NRC for the tomato experiment. The farmers would 

care for the Adnd accoraing to NRC instructions, and the NRC 

would bear all of the expenses as well as pay rent, and would 

taxe all of the yield. (in riafr el Kaadra, tnt experiment had 

to be on government land the first year; but the second )edr, 

once the hign yield had been demonstrated, a farmer agreed to 

cooperate with the project). 

Similarly, in its first year, the peanut project provided
 

the 35 producers with the cost of extra land preparation, as
 

well as seeds of a new variety, and special fertilizers and
 

pesticides. The maize, wheat and otner vegetable crops
 

projects reacned similar agreements. The poultry project
 

however, oniy subsiuized the one-day-ola chicks, toe feed, and
 

the antiseptics and vaccinations. Tae project then provided
 

the producers a loan with waich to buy tne necessary 

equipment. 

Subsequent expansion benefitted from the initial successes 

and increased trust between scientists and farmers. In 1962, 
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tnere were 70 poultry producers in Omar Makram using the 

techniques introduced by the NEC, but only the first 12 bad 

been subsidized. In Kafr el Khadra, there were 40. Likewise, 

the peanut project began with 35 participants in Omar taxram, 

all of wnom received the subsidies. .n 1982, tnere were 118 

participants, even tnou t only the hignly specialized 

fertilizers and pesticides were being provided by the NRC. 

Other teams reachea a satisfactory agreement oniy after 

several attempts. The team worxing with broad beans 

originall) agreed to pay for the seeds, pesticides, and 

fertilizers, in return Lor one third of the farmer's yield. 

However, due to a lacx of communication and trust, this led to 

misunderstandings over tne actual size of the yield. The 

scientists decided in the next season, -o continue subsidizing 

iLputs but not to claim any share of the crop. This ensured 

them the opportunity to accurately measure the lields ana
 

therefore increase the scientific validity of the experiments. 

Cooperation with Local agricultural Officials 

Altnough it was originally thought that the participation of 

the iarmers directly with the researchers was the key to 

effective implementation, it was soon rea±ized that the 

cooperation of the agricult-eal cooperative oificials, who 

lived and worked in the village, was also crucial to project 

success. The NRC therefore learned to rely on them to ensure 

effective ongoing communication between project participants 
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and NRC project managers. From one planting season to the
 

next, different tecnniques and/or seed varieties were tried,
 

adapted, and eitner accepted or rejected for future use. 

Several scientists, in cooperation witn the agricuitural. 

cooperative workers, supervised tne fields regularly during 

the growing season, but were also available for ddvice on 

crops not dealt wita by the project, or for assistance to 

producers not participating in the project. 

Such a concentrated effort was particularly useful in Omar 

Makram where agriculture faces many difficulties and unknowns. 

Indeed, in Omar Makram there has Deen widespread participation
 

in the NRC projects, as indicated in Tanle 7 below.
 

To date, 118 farmers have participated in the peanut project,
 

200 in the small-scale dairy productorn pioject and 70 in the
 

poultr.y project, to mention onl . tne largest ones. It snould
 

be noted however, that there is probazly significant overlap
 

in these numbers Qf project participants. Inaeed, it seems
 

that many of the farmers wno were willing to cooperate
 

participatea in all of tne sub-coiionents that they could.
 

I 
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TABLE 7
 

Number of Farmers in MBF Subprojects
 

1979 1980 1981 1982
 

POULTRY
 
Omar Makram 30 57 70 70
 
Kafr el Knaara 8 20 40 40 

IOMATOES
 
Omar Makram 2 1 0 0 
Kafr el Khadra 1 1 0 0 

MAIZE
 
Omar Maxram -- 3 60 11
 
Kafr el Khadra -- 1 4 N.A. 

PEANU'IS
 
Omar Mdkram -- 35 118
 
Kafr el Khaara (peanuts not grown) 

iWHEA I
 
Omar Makram - 58 N.A.
 
Kafr el Kaadra (no wheat subproject)
 

N.b. All of these figures represent those avallanle to 
19 8 2the reseatcher as of August so are sub3ect to
 

revlsion as new information is collected.
 

Less Cooperation in Kafr el Khadra
 

However, it soon became clear that the small-ness oi the
 

project and close communication between resea-chers and
 

farmers did not guaranteo success. According to NRC project
 

managers, not many producers in Kafr el Khadra showed an
 

interest in participating in the sub-projects, especially
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those involving field crops (see Table 7). Some Kafr el
 

Khadra producers benefitted from the 8BF Project's sunsidies
 

of poultry confinAement areas. Iraditionally, small tarmers
 

had kept cnickens as a L de activity, raising them under poor 

conditions, and generally leaving their care to the uomen. 

Tne improvements introduced by the NiC: hangin~j feeuers, gas 

stove for heating ana lighting, semi-automatic; drinAers, ds 

veil as trainin programs on feed tormujation aiiU VdCcIndtIOL, 

incredsed the production of chickens fourrold. 1 1 1 The i roject 

also allowea producers to raise poultry for the mdzket, 

whereas previously, they raised chicxens ma± ly for the eggs. 

But none of the other production-oriented projects seems to* 

have addressed problems that are priorities for Kafr el Knadra 

producers.
 

When asked wny tney tnought the Zarmers in Karr el Knadra
 

were often unA.ii1ng to participate in tne field crop 

activities of the MBF Project, some rroject scientists 

respoLded that Kafr el Khadra farmers placed unreasonable 

demands on the project. For examgle, because it reminded them 

of earlier government attempts to consolidate their 

landholdings as a part of the land reform movement, Kafr el 

Khadra farmers were apparently not willing to accept the 

project on NRC terms. The NRC wheat team had insisted that 

they could not provide proper supervision of project 

activities unless the indiviaual plots of the farmers were 

,, Ili (1982). 



-94

consolidated in one area. Similarly, the maize team received 

full cooperation as long as tie Vlldge council leader 

interceded hut when the latter was auay at the time of maize 

planting, few farmers proceeded to elant improved varieties. 

Despite the small scale oi the project and the close 

contact of scientists with the v2 ilagers, UfC tall were not 

always wi±iizg or aLle to accomodatc thc neou i 01 the people 

they were tring to neli.- In ptirt, this SO.emed to LC btucause 

in general, the interest of scientists in rural d.ovuiopmat 

seldom goes beyond the researcn aspects oL the project; 

indeed, some of the NRC scientj.ts involved in tne MDF Project 

seemed mostly interested An carrying out quality agricultural 

researcn to achieve optimal yields under the physical 

conditions characteristic of the two villages. Others were 

only interested in the lab work to be carried out at the NRC 

in support of tae project. 

Research May Not Be Key Constraint
 

A number of scientists however visited the viliages 

regularly and assisted the villagers with all aspects of their 

production problems. As it turned out, much of the worX 

involved farilitating institutionai linkages for the farmers 

and other Vroducers, and in training the agricultural 

extension workers and staff of tne demonstration centers in
 

how best to spread intormatIon on new techniques. Tnese
 

activities were ones for which the scientists were not
 

http:scientj.ts
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prepared and which the project had not anticipated in the 

desigi. 

As will be discussed further in the next section, research 

may not be the main constraint to increasing productivty in 

the two villages. Frmners pOliti-d out 'n lntervieU.; tnat *he 

availability ol t hU 1)rope I )UtlICIdel. dl d f1ErtillZCES Oh a 

timel) basis mj bei I problen in tne iongJ 1111 s.1ic tne: new 

varieties recomiended Ly the NbC art not currently ,vivdlai1e 

through the agricultural cooperatives. Egypt'-) sy[u ot 

agricultural coo eratives -- whicii arc essuntialiy government 

institutions controlling the supply of inputs; an1d the 

marketing of outputs-- ib not set up to be respoasive to the 

uniiue needs of the different regions. 

In addition,, althougL the demohstratioa centers were 

,Lntended to create additional sources of income for farmers 

and iandiess workers, tneir Impact aipears to be fairly 

limite. NRC input into the centers was temporary; project 

assistance was mainiy mobiiized to set up the centers. It is 

uncledr to what extent the communities are making use ot them, 

or to what extent tneir organizational structure is eifective 

in carrying out its mandate. This is something NEC project 

managers mignt want to follow up on Lince these demonstration 

centers are the only components which potentially address the 

needs of the landless laborers in the villages. 

To date, the question of how to spread project benefits
 

beyond the direct participants has not been systematically
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addressed. If innovations are judged by other producers to be 

profitable then it may be LadsoldDle to assume that an 

would take p)dCC amonj them toinformal ihformation exciiaiju 

spread thc new techluoloyi e s - Wheut'ver 1osslle, the project 

o1 land and dumonstuatioii centersdemonstration plots 

(apiaries, stiric u1 turt_, dairy processlng) were centrally 

located near a vlilage toroughtcire. in additioh, some of the 

sub-pioject matnagers ±re'Pared .normaL.onil paiilets to be 

distributed through taL extension service. 

However, not unexiectedly, the Lirst farmers to coojerate 

were also the more wealthy, progressive
with the scientists 


ones. As often nappens in demonstcation projects such as the 

ones in which the NRC is engaged , tae main thrust of the 

effort was to gain visibility through clear, impressive 

assumed that dissemination of tau newsuccesses. It was 

techni.,ues to the other villaje farmers then would occur 

without the neeu for furl ner NRC inpuc. Givei this 

assumption, tae best strategy jas clearly to worx with those 

more educated. Presumably,
farmers wno were more wealthy and 


these iarmers would be more wlling to taxe risks and more 

able to properly fol.ow the advice or scientists. However, as 

will be discussea later, this strategy is incunsistent with 

the goal of improviing the generai living conditions and
 

nutritional status of the village populations. If the goal of
 

entire village, additional
the project is to benefit the 


erforts may bia necessary in order to encourage particieation
 

K/.
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by those households that are found to be most needy. This may
 

regiire that the NRC seex a cooperative agreement with a local 

organization or government agency that has better field 

support systems than doeq the NEC. 

PoJecL Iigact on the CoUmunities 

The long-term impact of the project on village welfare, and on 

nutrition in particular, depend. largely on three different 

factors. F .st tiy, appropriate i mproveMents In 

self-sustainable income-generating oj)por tun tie-; MU, be 

acaieved. SecondLy, low-income groups need to be brought into 

the project. And thirdly, the income must bi- spent in such a 

way that ail housenold members are actially better off. Each 

of these factors will be discussed in turn. 

Self-sustainability 

As mentioned earlier, the NEC seems to have come uf with a 

variety of appropriate methods for increasing village 

income-generatlon opportunities, appropriate because they 

provide a simple technical soiution to what seem to be 

technical problems: poor seed varieties, pests, low soil 

fertiiity. Appropriate, however, is a concept strongly bound 

by cultural and environmental factors. The constraints iaced 

by Omar Makram and Kafr el Khaord producers may make the 

simplest technologies inappropriate unless some oz the 

structural constraints they face are alleviated. Indeed, 

1<
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several indications suggest that the main constraint to the
 

increase in agricuitural productivity may not be tecnuical
 

knowledge.
 

In Kafr el Khadra, the fact that many of the land-holdings 

are very small and scattered may explain the lack of 

cooperation on the part of Katr el Khadra farmers. Theirs may 

have been a rational response given tne fact that thci depend 

mainly on off-farm sources of income and oniy work the iand 

for suDsLstence neeas. In addition, even for small farmers, 

oue of the main constraints in the choice of cropping pattern 

is the production of animal fodder: berseem in the winter and 

maize in the summer. 11 2 The price of meat and dairy products 

on the market are stiil unregulated by the government so that 

livestock are given nigh priority in a nou~enold's 

aistribution o£ resources. Because the average land-holaing 

size in Kafr el Khadra is too small to provide sutsistence for 

an agricultural family,' 11 it may therefore not he worth it to 

them to invest any fdrther in agriculture. The fariers of 

Kafr el Knadra in general might be better perceived as wage 

earners as well as producers, since empLoyment avaiaDility 

and wage levels may be more important determinants of tneir 

welfare than is agricultural productivity. 14 

112 	Maize stalks are used as animal fodder.
 

113 	Ilya Harik writes that an ajLicultural family in Egypt 
needs at least 2-3 feddans, pianted with traditional 
crops, to provide for its subsistence needs; see Harix 
(1979). 

114 	DeJanvry (1982), p.246.
 

1/,L 
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In Omar Makram, knowledge of the optimal technology may not 

be the key constraint either. Apparently, institutional and 

environmental factors loom large. The logistical constraints 

of farming on lana reclaimed from the desert are severe and 

may not warrant further investment in cultivation practices. 

In informal interviews with the researcher, Omar Maxram 

farmers discussed the constraints they face. One of their 

main concerns was the rising cost of the inputs recommended by 

the NRC scientists. In 1981, the cost to the NRC per feddan 

of peanuts was about 33 Egyptian pounds (L.E.1= $1.20); this 

included tne increased cost of improved land preparation, and 

the cost of specialized pesticides and fertilizers not 

generally used by the farmers or provided by the agricultural
 

cooperatives. In 1982, the farmers wno were participating for
 

the second season, by agreement witD the project did so at
 

their own expense; they claimed that in tne second year of tne
 

project, the same package of technologies cost them anout 

L.E.50 per feddan. 

More important±y, some farmers are not sure that it is 

worth investing more in peanut production, even though the 

yields and returns are hignly profitdble ii al.L goes well; too 

often they have lost a whole crop because the electricity that 

runs their irrigation pumps has been cut off zor a period of 

days. The farmers' ability to continue using the improved 

technological pacxage therefore depends on the relative cost 

of inputs, tneir availdbility in time for planting, and the 

reliability of the electrical system. 
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Farmers in both villages appear to be reluctant to adopt 

sore laDor-intensive technologies because the relative cost of 

agricultural wages in the Egyptian rural areas is high. This 

appears to be one of the main reasons for the rejection of tae 

stake-and-wire method of growing tomatoes . Insofar as 

possible, all but the large farmers rely mainly on family 

labor, exchanging wita neighbors if they have an urgent job to 

be done. In informal discussions with the researcher, farmers 

indicated that competition from job opportunities in the 

growing urban areas other than Cairo, and in other Arab 

countries, as well as availability of farmland in other Arab 

nations,'15 has raised agricultural wages to unacceptably nigh 

levels. An Egyptian scaolar points to two other reasons for 

tne high wage levels, both of them having to do with tne 

decline in lanor avallabiLity. 

The fragmentation of landholdings has reinforced the 
household mode of production and absorbed large 
numbers of workers who used to be availanle for hire 
during the peak seasons... By employing their women 
and children on their own farms, and Dy increasing 
their own numbers, small operators have drained the
 
labor pool available in peak seasons and pushed 
labor wages ui. To repaiace them, other farmers have 
to hire workers in the regular labor force at much 
higher wages, who are also often unavailale.11 6 

Its The Christian Science Monitor reports that in Ira,, "to 
encourage private farming, Egyptian and Morroccan peasants 
are being given land grants to cult,.vate private plots in 
the Tigris and Euphrates Valley", 8/26/81. 

116 Harik (1974) , pij.72,75. 
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He also suggests tnat labor availability has decrea.ed tecause 

more children are in scaool, and women and some children are 

7

putting more hours into adimal husbandry.11
 

It is probable that all or these factors nelp to explain 

the high cost of labor faced by OmaL fHatram and Kair e± Khadra 

farmers. Since family labor &s probably airead) fully 

employed , either on or off farm, farmers wisnain; to adopt 

improved but more labor-intensive tecanologies must be wiiling
 

and able to pay hired lanor. 

Participation by Groups with Low Socio-econosic Status 

Assuming tnat appropriate techniques are found for increasing 

village productivity, and tuat they are widely adopted, it 

would be fair to assume that the village populations would be 

generally better off in economic terms. Benefits would accrue 

to malnourished households, i.e. to households with members at 

risk of or suffering Lrom maliutrition, only to the extent 

that they adopted the new technologies. It is therefore worth 

identifying the target groups for the MBF Project in terms of 

socio-economic and nutritional status as a way of determining 

whether or not project benefits can accrue to those groups 

ttat nave been found to be the worst off. 

It is not easy to define target groups for an IRD project
 

such as BF. The activities were designed to serve as
 

demonstrations of improved techniques and therefore involve
 

117 Ibid, p.72.
 

http:husbandry.11
http:decrea.ed
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relatively few project participants , i.e. those that were 

subsidized. However, other producers may benefit by 

observing the new techniques being used by the participants 

themselves or by receiving training through some k:iad of an 

extension system. In a sense tnen, any villager engaging in 

tne activity being improved becomes a part of the target 

group. According to this rationale, all of tae land-holding 

families in Omar Makram are potential beneficiaries of the 

sub-projects involving field crops since all plant pearuts and 

at least some whedt and maize; 64 families might benefit from 

sub-projects dealing with vegetable crois. 1 1 6 

In Kafr el Khadra, the figures are larger because
 

land-holdings are much smaller. About 672 oz the 701 

land-owners in tnat village stand to gain from field crop
 

improvemert projects. An activity involving vegetaile crops
 

wou±d potentialiLy benefit 53 farmers. 1 1 9 

As for the demonstration projects such as those deailin 

with poultry confinements, apiaries, and sericulture, taeir 

target group is the agricultural subcommunaty as a whole in 

each village since they represent activities that could 

potentially provide a secoid source of household income for 

the landless and land-holders alike. 

I's NBC (1980b)o Village Socio-Economic Baseline, Volume I, 
p. 58. 

119 Ibid, p.29. 

/ /
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To find out the extent to which the target groups represent
 

households vulnerable to malnutrition, a comparison can be
 

made based on a socio-economic classification including food 

consumption as an indicator of nutritional status.
 

The figures in Table 8 for average per capita caloric
 

intake, obtained by the NRC baseline survey, are probaLly not 

very reliabie since they reflect the respondent's estimate of 

how much his family consumed of given foodstuffs during the 

previous twelve months. Thercfore, they should not be read as 

absolutes but rather as general indicators of relative 

differences in food consumption between socio-economic groups. 

Indeed, these tigures support the other tindings of the 

socio-economic baseline. Table 8 classifies the populations 

of Omar Makram and Kafr el Khadra according to their 

socio-economic status and the average per capita daily 

caloric intake for that group. Those households whose main 

source of income is on-farm are referrei to as "net 

agzicultural income -- land-nolders" or "niet agricultural 

income -- landless"; those who also derive iucoiw. from 

ofi-farm sources are referred to as "mixed agricultural 

income"' groups. (See Tales 2 and 3 for a breakdown of the 

populations by main source of income).
 

Because of the field crop bias that has evolved in
 

practice, it is the landless and fishermen who are least
 

likely to benefit from tae project unless they are aLle to
 

take advantage of the activities of the demonstration centers..
 

-.?
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TABLE 8 

Socio-economic and Nutritional Classiflcation of the Two
 
Villages
 

aVERAGE PEE CAPITA 
D:,JILY CALORIC INTAKE
 

SOCIO-ECONGMIC OMAR KAFR EL 
STATUS MAKEAS KHADRA 

Agric.sub-community 
net ag-landholders 
mixed-lan dnoLders 

2453 Kcal/day 
3064 

3299 Lcal/day 
3135 

net ag-iaidiess 4212 -
mixed-landless 4664 2482 
fishermen 1641 

Non-agric. subcommunity
non-subsidized 3370 3282 
subsidized 2356 2907 

Source: NRC (1980b), Village Socio-Economic Baseline, Vols. 1 and I. 

Table 8 sugests however, that in Kafr el Khadra, it is t-ese
 

two groups that are worst off in terms of caloric consumption. 

They would also therefore be the ones most l.iely to show 

improvement if the project addressed their needs. 

It could be argued that because the landless and the
 

fishermen represent a small proportion of the total village
 

population, 4.1% and 2.5% respect~vely, it is not worth
 

developing subcomponents just for them. However, since even
 

the project activities oriented towards landnolders are not
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meeting with muchi success in Kafr el Khadra, a completely
 

d.ifterent approach may be warranted. For example, the jroject
 

might support existing small-SCdle rural industries or provide
 

subsidies to new ones, as already suggested by several project
 

managers for the new vi.Llages. The increase in incomes and 

employment for low-income groups would probably be &ore 

significant tnaa can be expected through the project as it 

stands. 

In contrast, tne project appears to be targetted to tne 

appropriate rours in Omar Makram since tae land-holdLng
 

households are the ones with tae least adequate level of food 

consumption.*20 They are also the most likely to benefit from
 

the NRC projects.
 

Talks with NRC scientists worxing in Omar Maxram, tae 

agriculturaL engineers in charge taere, and some of the 

farmers, indicate that increases in yields of peanats, 

poultry, potatoes and onions represent the most substantial 

cash gains to the farmers. All of tnese are assured a good 

market. Peanuts are sold at a fixed price (L.E.20 per ardab, 

1 ardab is ejual to 150 Kg) to the agricultural cooperative; 

vegetanles and poultry are sold locally at gooo prices; 

farmers say they get 240 piastres (1000 piastres = L.E.l) per 

chicken; vegetables sell for about z0 to 25 piastres per Kg. 

Thus an increase in production of these foods uould bring in 

cash tnat would telp to cover the high costs of production 

120 	The subsidized group is also poorly off but only
 
represents 8% of the population.
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characteristic of Omar Maxram, as long as problems of input
 

availability and electrical current cuts were not 

overwhelming. Furthermore, if the new technologies are widely 

adopted, the peanut project could potentia.LLy benefit a Larie 

group since it involves a crop which all Omdr Maxram farmers 

grow in the summer (many plant as much as two thirds of tneir 

land in peanuts). 

The wheat project also has broad potential aithough the
 

best and least-cost husbandry technijues for the partxcular 

viilage environments are still being researchea. Since all 

farmers suifer heavy storage losses in wheat of up to 50b, 

they welcome new tecnnoiogies. In the winter of 1981, the 

wheat pro3ect assistea 55 Omar Makram farmers. Increased 

wneat yields would not usually translate into an increase in 

cash iLcome since most fdrmers in Kafr ei Kaadra and Omar 

Maxram do not sell wheat on the marKet. Most wheat Is ground 

for bread baking or fed to livestock if it nas begun to spoil 

in storage. Rather, higher yields would cause an ±ncrease in 

real incomes since it would reduce the amount of wheat that a 

household would need to purchase from the market. 

NRC scientists are still experimenting witn different 

maize seed varieties to find the one best adapted for local 

needs in Omar Mdkram. Maize serves a dual purpose: it is used 

in bread-Daking, but also its stalks are the main source of 

livestocx feel in the summer. If a suitable variety is found, 

the maize component may benefit a large number of farmers 
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since most farmers plant one third of their land in maize in 

the summer. Thereiore, in Omar Haxram, a majority or the 

agricuitura sub-community could benefit from the project if 

the information reached them and institutional constraints 

were dealt with on a collective basis.1 21 

Project Effect on Food Consumption and Nutrition 

Aithough a rise ,4n household real income wouid generaily be 

expected to lead to an increase in food consumption, there are 

situations, such as those? discussea in Chapter 2, in which no 

such change occurs or d deterioration may become evident. 

Situations in which negative effects may outweign any beneiits 

include those in which agricultural produce prices cnange as a 

result of tne project, marketing pattenLs are changed, control 

oier income is saifted, labor patterns are altered, or tne 

vulnerability of a household, due to dependence on 

institutions and factors beyond its control, is increased. 

The 	following discussion examines each of these relative to
 

the 	 MBF Project. 

It is unlikely that agricultural produce prices will
 

change significantly as a result of project activities unless
 

22

the vegetable crops improvements are widely adoeted.
 

121 	It has been estimated that tae increased income to be 
derived from improvements due to the project is 3o L.E.
 
per 	feddan for wueat, 174 L.E. per feddan for peanuts, and
 
121 	L.E. per feddan for maize. See NRC (1980b), Village
 
Socio-Economic baseline, Vol.I.
 

122 	 Harik points out that fruits and vegetales are stiil 
exempt from government control and are tnerefore 
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Otherwise, the project is mainly dealing with crops whose 

price is controlled by tne goverment (peanuts) and crops wnaich 

are mainly kept for home cousumetion (wheat, maize).
 

However, improvements introduced by tne project may
 

significantly affect the proaucers' marketing pattern and
 

therefore affect the likely impact oi the project on nousenold
 

food consuLption. :t cannot be assumed that the additional
 

produce will be kept for home consumption witn only thI excess
 

being marxeted, even if that was tie traditional pattern. 

For example, tae study aone b) the NEC team of poultry 

specialists found that increased poultry proauction did not 

result in any increase in home coAsumktion of chicxen, nut 

rather allowed tte households to zarket chicxeihs when they had 

23 
not previously done so.1 Indeea, producers may prefer to 

increase their cash income and keep less or their own produce. 

Tkis could be because they prefer the bought commodity (for 

example, an Omar Makram farmer said in an interview ttat ne 

bought flour and sold his wheat or used it for teed because 

his family prefers the taste of the purchased flour). It 

could aiso be that selling goods whica command a aigh price on 

the market, such as vegetables and eoutry, dIlowS them to buy 

relatively more o t a government-subsidized comLodity sucn as 

wheat flour, lentils, or sugar. Producers may also prefer to 

lucrative; see Harix 1979), p.29. Prices would therefore
 
be expected to vary greatly according to supply and 
demand.
 

123 Ali (1982).
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sell their produce so that they may buy non-food items, or
 

improve their living conditions. Increasing incomes therefore
 

may or may not improve household food consumption, depending 

on outside factors as well as cnoices made by the person in 

the household wno controls the additional income.12 4 

The effect of the project on food consumption may be 

complicated by a resulting change in labor patterns. Some of 

the new technologies being introduced by the NRC require 

additional labour, particularly in land preparation and in the 

application ot fertilizers and pest controls. Since insofar 

as possible, farmers seem to &void hiring lavor it may be that 

ramily members are iorcea to spend more time in the rields at 

certain times of the year. The change in al.1ocation of the 

woman's time in particular mal adversely affect infant feeding 

practices and the utritional status of tae family as a whole. 

Of concern too in tne MbF Project, is the iicreased 

vulnerability of farmers in Omar Ma~ram who, having investea 

more heavily into crop production, stand to lose much moie in 

the case of events such as electrical failure that are Deyond 

124 It may be that the change in poultry-taising met-ods and 
marketing represents a shift in control ot income from 
women to men in Omar Makram and Kair el Knadra. 
Traditionally, women and cnildren raised the eouitry, 
mainly for the eggs; most eggs were kept tor home 
consumktion or bartered, and some were marketed. With the 
change to well-equipped confinement areas, househoiUs were 
able to raise poultry for the meat and sell then for good 
prices. It may be that raising poultry therefore becomes 
a man's job and that he gains control over the additional 
income. This might be worth exploring further since it 
has been tound elsewaore that women are more likely to 
have food and nutrition as a priority for housoold 
expenditure (see Chapter 2). 
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their control. If the farmer is Iixely to be more vulnerable 

because he is more dependent on irrigation, the new technology 

may ca~ise his economic situatioL to deteriorate, thereby 

inhibiting any increase in food consumption for the housenold. 

A variety of health and environmental factors may influence 

the nutritional status of individuals wAthin the househoid 

such that an increase in food availanie to the househoid.as a 

whole does not result in improved nutritional status. Indeed, 

the nutrition survey carried out in the two viiiages pointed 

to infection and infant weaning practices as factors tnat 

might inhibit the positive effect of increased incomes oL 

nutritional status. In Kafr el Knadra, the high Infant-

Mortality Rate of 112.6 per thousand, and the reLativeLy high 

prevaience of acute malnutrition, suggest that infection may 

be an important factor not taken into coLsiueratLon by the 

project. Providing new income-generation opportuities for a 

broad range of villagers may increase iving conditions for 

some, but will not improve the nutritional status of those
 

wnose problem is more health-related.
 

In addition, due to poor infant feeding practices, the
 

nutritional status of childr.n ia Omar Makram in particular,
 

but also to some extent in Kaft el Knadra, may deteriorate
 

despite rising incomes and increased food availability to the
 

household as a wnole. In both villages, 90 of the childLen
 

saapled were breast fed in the first year of life. 38o of the
 

children in each village were receiving a food supplement by
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the ages of 6 to 11 months. In Kafr e.i Khadra, 25% of the 

children between 16-17 months of age were still being 

breast-feri only, while 67% received a supplement. Of the 

children over 18 months ot age, oly 4 were still 

breast-feeding at all. In contrast, in Omar Mdkram, 42A of 

the 12-17-month-old babies were still being breast fed only, 

and 50 were breast feediuj with suppiement. Most of the 

children were not completely weanea until 2 years of age. 25 

Therefore, even if the project hds a rosi.ive effect on Omar 

Makraz agricultural households by increasing their incomes, 

the cnange may not be reflected in measures of the cnild's 

nutritiondl status because of the stronger influence of infant
 

feedinv practices.
 

CONCSION 

The success scientists were able to demonstrate in heiping 

participating farmers to Lncreasc the yields of their main 

crops has gained recognition for the NRC and increased the 

demana for its services. Indeed, as discussed in Chapter 4, 

the NBC involvement in tav Ministry of A~ricutture Midale 

Egypt Project was a direct outgrowth of their experience in 

Omar Makram ana Kafr el Khadra; in additlon, one ot the 

villages near Omar Makram has reqiuested the assistance of the 

NRC in improving the productivity of their peanut fields. 

Furthermore, a core group of sclentists -- both physica± and 

Its ALdalla (1981), p.52. 
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social -- have gained tremendously valuable experience through
 

their work at the village levei, inciuding a better
 

understanding of rural problems and opportunities as rural 

people themselves see them. This core group has already
 

strengthened the NEC's capacity to design aand manage IRD.
 

Thus the institutional goals embodied in the MBF Project have
 

been largely fulfilled.
 

But progress towards the equity goals remains unclear. Tie 

analysis in Cnapter 2 suggests that if project innovations are 

widely disseminated in Omar Makram, it seems likely that 

farmers will obtain self-sustainable increas.es in real income. 

However, it also identifies several key constraints to 

widespread adoption of innovations. First, tne agricultural 

cooperative system on whica Omar maxram farmers depend, may 

not be flexible enougn to accomodate tLe changes brought about 

by the MBf Project. Secondly, it is not clear that 

appropriate technologies , from the point of view of village 

producers , have indeed beent found, except in the case of 

peanut production in Omar Makram. 

In addition, whether this change is ref.lected ii. an 

improvement in nutritional status depends on several xey 

factors such as the amount that is aut':aIy spent on food as 

opposed to other goods, the intra-household distribution of 

food, any changes that may have occured in control over income 

or in labor patterns, as well as health and environmental 

factors that amy inhibit the proper utilization of the food
 

http:increas.es
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ingested by an individual household member. Increasing
 

agricultural productivity in the village is a necessary but
 

not sufficient condition for improving the nutritional status
 

of land-holding families. More data would be necessary to
 

identify which of these factors are most important in
 

determining nutritional status in the Omar Makram context.
 

As for Kafr el Khadra, the More ard Better Food Projeit as 

currentli designed and implemented, will pronably not affect 

the two grouks whose nutritional status is the lowest: the 

landless and the fishermen. Consideration might therefore be 

given to adding otner components oriented towards their needs. 

Furtnermore, it seems that health and sanitdry conditions are 

strong determinants ot nutritional status in Kafr el Khadra 

and thus may inhibit improvements even if tne project succeeds 

in raising incomes for a wide variety ot villagers. 

Assessing project impact in terms of nutrition as has been 

done above, is lixely to paint a discouraging picture. IRD 

strategies are designea to set in motion processes that may 

not yield measurable changes in nutrition -- if at all -- for 

over ten years. During that time, changes may occur that wi.i 

affect nutritional status, either positively or negatively. 

Even if all of the data were avaiable for a comFrehensive 

analysis, it would be difficult to show with any assurance 

that a project per se had a positive impact on nutritional 

status. The information atout tne other factors that 

influence nutritional status and living conditions may however
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be equally important for management and evaluation decisions. 

This reinforces the importance of adopting a comprehensive 

approach to rural poverty; development strategies do not 

affect communities in isolation but rather complement the 

processes already at work. The findings of the analysis thus 

lend support to the process approach to IRD that allows for 

cnanges to be made in design and implementation as experience 

accumulates, and stresses the importance of ongoig onitoring 

such that information is available to assist decision-maxers 

as the project progresses. Cnapter 4 outlines the 

implications o the pieceeding analysis for nutrition in the 

MBF Project and for nutrition in IRD in general. 

kI(I(.
 



Chapter IV
 

IMPLICATIONS FOR NUTRITION IN THE MORE ANt BETTER 7FOOD PROJECT
 

INTRODUCTION 

An assessment mid-way through the project of its potentiai
 

impact on nutrition can provide the opportunity to review tae
 

rationale for incorporating nutritional cons.derations, dnd to
 

propose changes in project implementation that would enrLance
 

its impact on nutrition. This chapter therefore is oriented
 

towards decisions that might be mace to increasq the
 

likelinood that the project will acnaeve its e~luity goals. 

Indeed, the MBF Project goal of increasing the productivity of
 

certain crops througn demonstration efzorts in the villages
 

seems to have been achieved. Opportunities for the viLage as
 

a whole however have been largely neglected. 

Although nutritional objectives are explicitly stated in
 

the More and Better Food (MBF) Project, the project design 

does not reflect a clear consensus on what form they shou±d 

take. On the one hand, the design includes 

agriculture-related income and employment generation 

components under the assumption that tnese are most ixely to 

provide a long-term solution to problems of malnutrition and 

poverty. On the other hand, the aesign includes direct 

interventions under the assumption that improving nutrition 

-1 15
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means solving immediate health-related problems. Indeed, as 

mentioned earlier, anemia intervention trials have been 

carried out in Kazr el Khadra through the heaith clinic with 

tne help of a dedicated doctor and his staff. Discussions
 

have taken place regarding the nutritious snacks prograw for
 

elementary schools but a format has not yet been decided upon.
 

In addition, the Nutritional Status Survey was conducted in
 

both villages, but separately from the Village Socio-Economic 

Baseline Survey. 

The inclusion of direct nutrition interventions such as the 

distriDution of iron pills to anemic children and the 

promotion of nutritious snacks in schools represent 

different way of achieving an improvement in nutritional 

status than that promoted by the agriculture-related 

subcomponents. hereas the principle of the MBF Project is to 

introduce self-sustaining changes in the villagers' 

income-generation potential, direct nutrition interventions 

would require an ogoing commitment of personnel and finances. 

The Liplementation of such interventions would therefore 

require quite different organizaLional and financiai 

arrangements than do the other project components. 

These two approaches incorporate different, but not 

necessarily mutually exclusive ways of looking at nutritional
 

problems z.s measured in young children. One looks at the
 

problems in their own rigat, and the other looks at nutrition
 

as an indicator of development. They can be complementary if
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integration inti the sane project makes sense. For example,
 

since it appears that sanitation is a crucial problem in Kafr
 

el Khadra, and one that will prouably inhibit any nutritional
 

improvement through increased incomes and food consumption, it
 

may be advisable to add on a component that deals directly
 

with village sanitation. To complement this activity, tae
 

project might support existing small-scale rural industries or
 

provide subsidies to new ones, in order to address the needs
 

of some of those whose main source of income is non-farm.
 

Similarly, since infant feeding practices have been found
 

to be one of the main causes of malnutrition in both Omar
 

Haxram and Kafr el Khadra, it migtt be highly effective to
 

combine a nutrition education program with an 

income-generation project that heips women improve their 

productivity. 1 2 6 In the context of the two villages, NRC teams 

preferably of women, might i,, )duce improvements in livestock 

and poultry-Keeplng that woula improve the women's 

productivity witnout reducing their control over the produce. 

As they gain the means to better provide for their families 

and themselves, the women may be more receptive to advice on 

infant-reeding and nutrition in general. 

The main difference between projects such aj those just 

mentioned and those proposed in tne MBF Project design, is 

that the former are intenaed to be merely catalysts for change 

ir the processes that determine malnutrition. The latter 

126 See Hart (1975).
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create a dependency 
on hand-outs and institutions which runs
 

counter to the emphasis in IRD on self-sustaining development.
 

Project imp.Lementation has also not yet 
 dealt
 

systematically witn reaching 
 those households that are the
 

worst off in nutritional and socio-economic terms. Part of
 

the constraint is the lace of data relating nutrition to 

socio-economic status in the villages. This makes it 

difficult to identity those whom the project should reach and 

tte problems tney share. Part of 
 the constraint is also the
 

ldck or an explicit strategy 
for disseminating information
 

once initial experiments have proven successfui. Indeed, no
 

clear guidelines exist as to when 
 the NRC has Lulfilled its
 

commitment to the villages: 
 when productivity has increased
 

for project participants (i.e. those involved 
 in the
 

experimentdl 
 stages of the demonstratioL projects and
 

receiving subsidies) or when 
 ttey have benefitted the 

resource-poor groups. 

If the etuity goal of the project, i.e. the improvement of 

nutritiomal status as 
a proxy for village living conditions, 

is not explicitly planned for, it is unlixely that it wvil be 

met. indeed, as suggested in Chapter 3, income due to project 

innovations may not be accruing in ways that fivor nutritional 

improvement 
 in the villages. New technologies may be
 

increasing tne vulnerability of producers to large losses.
 

They may be decreasing women's control over 
 production
 

processes ana thereby decreasing their role in family food
 

'J-t C
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purchasing and consumption. Or the project may be increasing 

the gap between those with high real incomes and those wita 

low incomes. Clearly, further consideration should be given 

to identifying the malnourished and determining those problems 

tney bave in common that the NRC can helE to solve. The 

following discussion lays out several possible alternatives 

for improving nutrition and general living conditions ih the 

villages. 

DITA NEEDS FOR REACHING HAILOURISHED GROUPS
 

In order for project resources to helt solve the probiemis of 

the malnourished groups, information is needed on who these 

people are and what their needs are. If a sample of Omar 

Makram and Kafr el Khadra households could be obtained and 

classified according to a series of nutritional status and 

socio-economic indicators, it would be possinle to identity 

the vulnerable groups in terms relevant to the MBF Project. 

Socio-economic and nutritional considerations could then be 

integrated into the project design sucn that the components 

were tailored to the opportunities and constraints of these 

groups. For this type of analysis, an integrated data set is
 

most effective, i.e. one that groups households according to a 

series of socio-ecoromic ciassification varianles and a series 

of nutrition and quality-of-life variaLles. Which ones are 

chosen would depend on the project and the environment in 

which it is being implemented. 
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To compare different groups of project beneficiaries for
 

the purposes of improving targetting, it is useful to have a
 

set of indicators that appropriately summarize3s the
 

nutritional status of the housenold. Food consumption
 

indicators and/or anthropometric measurements using heights,
 

weights, and age, are the ones most commonly used. Both have 

advantages and disadvantages when used separately, and are 

most reliable when used together. ladicators of food 

consumption are more sensitive than measures of nutritional
 

status to changes in income, it they can be accurately
 

measured. Indeed, there is a general relationship between 

income and food consumption whicn can De measured by the
 

economic technique of income elasticities. These are based on
 

the theory that an increase in income cenerally leads to some
 

increase iL food COnsumption. The proportion o£ the income
 

increment spent on food depends on a variety of factors such
 

as prices, tastes and preferances, and inco&e control within
 

the housenold. This proportion is reflected in a measure of 

income elasticity . Therefore, iood consumption measures are 

easier to interpret in terms of changes in income. 

The most common technique for coilecting rood consumption 

data is the twenty-four-hour recall- Estimates o± domestic 

food production and food purchases through expenditure surveys 

may also be used as proxies for food consumption; repeated
 

measures may be needed to get the appropriate recall
 



period. 1 27 Such data are difficult and expensive to collect,
 

and are fairly unrc-liable.
 

as
Conversely, indicators of nutritiona] status such 

weights and heights of chiLdre are easy to obtain but their 

relationship to income is not as well-understood as that of 

accurately measured food consumption data. In theory, the
 

nutritional status of the child may serve as a proxy for the 

nutritional status of the nousehoid: if thu cnid is well-fea 

then it is highly probable that the other members of tae 

household are also well-nourished aLd fairly wei±-oif in 

general. In contrast, a household in waich tiiuic are 

malnourished children uoes not necessarily indicate tnat all 

memers are malnourisned since working members of the 

housenold will often be fed at the expense or others.
 

dowever, the household probably has otaer prczlems :
 

inadequate income, illiteracy, inadequate sanitation, ail of
 

which nave been shown to contribute directly or indirectly to 

malutrition. It is theretore preferable to supplement 

indicators of nutritional status with indicators either of
 

food expenditure or tood consumption. 

To summarize, anthropometric measurements should probably 

be included since they are easy to collect and accarate, and, 

in conjunction with food expenaiture data and indicators of 

socio-economic status, provide a good picture or the 

associations between nutrition and rural development. If the
 

127 Casley and Lury (1982),p.4 3; see also pp.197-199. 

/ 
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resources are avaiiable, it is advisable to include measures
 

of food consumption to help ascribe chdnges in nUtrftloAdl 

status to changes in income. 

For the purposes of MBF Project managers, it may be 

possible to use existing data to put together the Kind ox 

functional classification described above. The NRC has three 

main sources of information on Omar dakram and Kafr El Kpadra 

that would be useful; these could be supplemented with data 

available in the clinics (birth and death registration, aata 

on mothers, on immunizations), the agricuLtura± cooperatives, 

ind other local government institutions. The first NRC source 

is a summary of tne census survey taken of the two villages by 

ai NRC team in 1980; it includes a series of demographic 

iiidicators for 4ll village households and institutional 

p. ofiles of the vI~iages. 1 2 8 The second is the NRC Village 

Scio-Economic Baseline, a sample survey using a Propoctional 

Stratified CLustered (Nested) Random Samp±ing DesigL.12 9 Toe 

strata used were detined by the household's main source of 

ircome, its land-holding size and famity size. The report 

includes a wide variety of information on the rar&ian sy.stems 

in the two villages: data on cropping patterl.s , iLvestocX 

production , household food industry, farm profitability, as 

well as information for the village in general on housenold
 

characteristics and conaitioxis, and food consumption. The
 

12S NRC (1980a), Village Demographic Survey.
 

t29 NRC (1980b), Vi~lage Socio-Economic baseline, Vols. 11-1 1
 

http:DesigL.12
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latter however are too general to serve as proxies for 

nutritional status (see discussion in Chapter 2). 

The third is the write-up of a small NRC nutrition survey 

which sampled children coming to the health centers for 

vaccination. it includes information on weights, heigats and 

ages of the children, infant-feeding practices, as well as 

indicators of diseases that are associated with malnutrition; 

it does not however include aLy information on tne household 

to which the child belongs.13o 

Ii the cnildren screened by tie nutrition survej could be 

matched up with their households, presumably with the help of 

the clinic staff , the informdto. irom tne NRC Census Survey. 

could be used to draw up a profile such ds the one in Figure 6 

For each socio-economic stratum in the vll±age, toe profiltf 

might ibc±udL the Prevaienice of wastiLg (<80v' 

Weight-for-Heilht) and stuntiIg (<90A Height-for-Age) , the 

percentage of poor dwellings, the percentage of dwellings
 

without latriues, and the percentage without a private water
 

source. It enougn children covered b the nutrition survey
 

could Le matcheii up wita nousehoids sampled Uy the Daseline.
 

furtner project-relevant classifications could De drawn up
 

based on the tarming systems characteristics of the two
 

villages.
 

130 Abdalla (1981). 
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The main decision to be made based on these classifications
 

would be whether or not the project, as designea and 

implemented, is likely to benefit tnose groups identified as 

poorly-off, ard to what extent the project could meet tneir 

needs if changes an design and implementation were instituted. 

Therefore, it is crucia, tnat information also be availabie on 

project participants and extent of dissemination, to 

non-project participants. 

Using one or te Cook and Campbell (1979) designs mentined 

in Chdpter 2, the survey could be designed to provide before

and after-project data. These might include not only measures 

of the dependent variaDle, nutritional status, and ot tue 

independent variable, the prodect, but also ot tuose varianles 

tnat are lixely to influence the reiationbaip between the two. 

For OCaa Mdxram and Kafr el Khddra, tnese should probably 

include land-holdinj siLze, iauL source or income, amount of 

producn mvc patterLs,,ueted, household iabor some measure of 

saLitation ana some measure of intra-housenoid rood 

distribution. Stitistical manipulation througn multiple 

regression analysis would thc Le possible to isolate the
 

effect of the project on nutrition. The behavior of the 

interfering factors themselves would also be of inteLest to 

help identify the most significant determinants of nutritional 

status, and to find out which tactors, if any, might be open 

to intervention. 
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When dealing witht a theoretical construct as complex as 

that which places nutrition in the poverty "web", it may be 

advisable to supplement general survey data with a case study 

that examines in detail tfte project impact on a smaLl number 

of beneficiaries.131 This may be tne best way to estimate the 

causes of the various observed effects. Indeed, even it data 

is available for a comprehensive analysis of nutritional 

status, it is difficult to find significant relationships. It 

has been suggested that it is not unusual for only 10% of the 

variance oi the dependent variable to be explained Dy the 

independent variaDles included in tne model.132 

U§Ig iLI.BNATIIES EQR AgHIEIVXG JQITjA 

If the evaluation of the MBF Project snows tnat toe
 

technoiogies arv Deing widely adopted, it wouid be imiortant 

to find out the extent to wnlcn the beneficiaries reeresent 

households with maliourished membetrs. If however, the 

evaluation shows that few farmers are adopting or continuing 

to use the new tecanologies at dIl, it may be important to 

find out why ({ualitative Judgements based on discussloLs with 

participants would suffice) and find ways to better adapt the 

technologies to local conditions. 

131 Casley and Lury (1982), p.5;. 

132 Mason (1983) , p.43. 
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seem to have an
 
project sub-components
If only a few 


members, the activities
with malIouriishedimpact on households 

resuced.expanded ijmd others 
o those suD-proj ,cts could be 

1ried thatthe evaluation will
is likely that
For example, it 

is not aifecting eitheL 
in Kair el Khadra, the project 

the 

tne groups whosethe tishermen, two of 
landless worJers or 


It that is the case,
be inadejuate.
caloric intake appears to 

of suD-projects, suca as 
it might be recommended that some the 

with an orientation

De expanded and implemented
poultry, 


Indeed, the baseline data shows that
 
towards those groups. 


households and some fishermen's households own
 
some landless 


four landless housenolds sampled in
 and raise poultry. Of the 

two families
 
the socio-economic survey, three owned 

poultry: 

each and one family Lad four. None of 
owned twelve chickens 

they reported
the households however sold any poultry and a.Li 

Of the fLive iisherwe's Louseholds
 
a nign mortality ratt. 


both haa six chickens. Some of
poultLy;
sampled, only two own 


although the information is 
report selling poultry
them did 


proper subsidies to
It is conceivable that witnincomplete.*33 

could be ejuipped with the

householdsDegin with, these 


so well for others in the

that worked
areas
coIfIAlement 


be sold for meat in the
 
village, and could produce chicxens tu 


market, thereby increasing their income-generatioL 
potential.
 

Baseline Survey#
Socio-econonic
133 NBC (1980b)e Village 
Vol.1I. 
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Likewise, the dairy processing project might help the 

landless in Kafr el Khadra since the ones in the sample 

reported producing a variety of dairj products, all from 

buffalo's milk. They also report selling some (about one half 

of their production). If these houseuolds could also be 

equipped with bee-hives and sericulture frames, and trained to 

use them, their income-generation potential would- be 

substantially increased. 

If the evaluatioL shows that the agricultural projects 

are not likely to have an adeuuate impact on nutrition, and it 

was determined that certain groups of maliourisned viliagers 

could not be brou.ht into the jroject, then additional project 

components might be considered . The cnoice of alternatives 

should involve the opinions of the potential beheilciaries and 

their participatlon in desijn, as was done for the 

subcomponents a.,reaay 1,LpLemeited. Tais may involve more time 

and outreacn than was necessary for the demonstration pirojects 

because typically, those fami±ie: that are less weil-orf nave 

had little contact with extension workers ot any ind, much 

less with researchers. Once needs have been identifiea, then 

a decision can be made as to whether intervention can 

effectLveli address them, and as to which aiternatives arb the 

most cost-effective.134 

134 	Some alternatives have already been mentioned: subprojects 
dealing witL sanitation, programs addressing the needs of 
non-agricultural producers, programs oriented towards
 
women es producers and combined with nutrition and heiith
 
education 
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Clearly, effective information channels, inciuding both
 

gualitative and guantitative, data flows, are crucLal to
 

ensurig that the project achieves the expected impact on
 

general welfare and nutritional status. At least, the
 

information mentioned above may help project managers to avoid
 

possible negative side-effects. It may also help achieve
 

positive effects by identifying those groups most in need ana
 

ciarizfying the determinants of their poverty. However,
 

accurate informatio, per se wi.i not guarantee that the
 

overall goals of improving general welfare and nutritional
 

status are actually met. The ability of tne project statf to
 

develop tecnnologies tbat lead to seir-sustainable increases
 

in income, and their sucess in ensuring that the innovations
 

are accessible even to the worse-off groups, are also
 

necessary steps along the way. 

To tnrs end, two additional components might be considered.
 

One might be referred to as an institution-buiding component,
 

and the otner as a training component. An
 

institution-building component -- assistance in orc nizin
 9 

producer cooperatives, working with the agricultural extension 

service to proviace new services -- might ensure that the 

demonstratton centers became an integral part of the commuAlty 

and that the farmers were able to continue using tne new
 

techniques after the MBF Project subsidies were withdrawn and
 

the NBC no longer dclivered inputs unavailanle locally. S41cLL 

an approach might incluie in the design a strategy for 
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dissemination , i.e. an explicit process whereby the results 

of applied scientific trials would be "translated" and
 

disseminated, either to individual villagers or to local
 

government personnel and organizations responsible for
 

programs witn a broad outreach. This would include funding
 

proposals if necessary, and a plan for assessing the impact of
 

the project on the villages. An approach such as this one
 

would most likely involve establishing effective linkages with
 

the various government bodies that have an extension
 

capability (Agriculture, Health, Education, Social Atfairs) at
 

the governorate or district level as well as village leadders
 

ana local organizations.
 

In order to better reach low-income producers, it migat
 

also be advisable to build into the project a training
 

component in uhich researchers, extension worxers, and the
 

innovating farmers work together to determine the best way to
 

institutionalize the new agricultural practices and the
 

spreading of inforsation to other producers. The latter
 

copoLent would presumbly address the questioL of how best to
 

bring the locus of project decision-making closer to the iield
 

in order to ensure the true integration of the
 

multi-disciplinary activities. 

In the long run, it seems that the best way for the NBC to
 

reconcile its institutional goals and the personal goals of
 

its staff, with the objectives of IRD, is for it to join
 

forces with one or several other organizations that have
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supportive facilities in the rural areas and the extension 

capability that the NBC lacks. In the Egyptian context, one 

possibility is to collaborate wita one of the nation's 

provincial universities. These are mandated to train 

scientific and technological personnel for service in Egypt, 

and in the rural areas in particular. This is the approach 

being considered currently by MBF Project managers as .they 

contemplate including two new villages in the project.135 

Another possibility is to co.ilaborate wita national and 

governorate- level institutions with infrastructure and 

personnel in the rural areas. The Middle Egypt Project, a 

venture joint.y funded by the Academy for Scientific Research

and Technology, and the Ministry of Agriculture, has adopted 

this aperoach. It involves NRC scientists working with tae 

Organization for Reconstruction and Development of Egyptian 

Villages (ORDEV) and the extension service ori the Ministry of 

Agricuiture, to teach farmers tne use o7 new seed varieties 

and cultivation techniAues for maize and tomatoes 

respectively. It is currently working wita 12,500 feddans of 

maize and 7,500 feddans of tomatoes in tne governorates of 

Giza, Beni Sweif, and Fayoum. 13 6 Coliaforating with other 

institutions in the implementation of the MBF Project would 

allow it to impact a much larger number of people and iL a 

135 	The NRC is discussing collaborating with Assiut University 
in Upper Egypt to implement the MBF concept in surrounding 
areas. The division of responsibilities is yet to be 
worked out. 

136 	Interviews with NRC scientists involved in tne project.
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sustained manner over time. However, if upscaling the project
 

is a nigh priority, it will be important for the NEC to decide
 

how and if nutrition will be integrated into the actLvities,
 

and ix indeed Integrated Rural Development is the appropriate
 

model for the project. 

CONCLUSION
 

The experience of the NBF Project with introducing nutrition 

as a measure and a goal for development, highlights 

oeportunities and problems tnat need further study. First, 

nutritional status is a fairly sensitive indicator of "ie 

living conditions of tne rural poor. If a cectain grout of 

peopie nave low purchasing power, eoor sanitary conditions, or 

an intra-household decision-maiing process biased against 

nutritiona± considerations, it wiil snow up in measures or the
 

nutritional status of women and chilaren. Tndeed, these 

groups have been found to be most at risk of ma.LutrItlon. If 

conditions improve, the changes will be reflected in measures 

of nutritional status, and in particular in the growth of 

children aged 2 to 4-

Second, measurement and surveys can S'reatly help in the 

management of the various factors influencing nutritional 

status. As a part of project design, information on nutrition
 

and socio-economic status can identify those groups most in 

need, and help determine the nature of their problems. In a 

mid-term assessment, measures of nutritional status can help 
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determine whether or not the project is effectively reaching 

the intended beneficiaries, and bAether unintended 

side-effects may be inhibiting any improvement in living 

conditi.us. As a part of project evaluation, neasures of 

nutritional status may be compared with bdseliln measures to 

see whether the project had a lasting impact on living 

conditions. 

Third, as a goal for IRD projects, nutrition may help to 

clarify the kind of development that is being promoted, i.e. 

self-sustaining development that improves the living 

conditions ot the rural poor. An analysis such as the one 

presented here, points to tne importance oL idontiiyin tne 

structural constraints to innovatiol and actively promotibg 

the wide-scale dissemination of improved technologies, in 

particular to those socio-economic groups who for various 

reasons are often left out of the development process. 

Indeed, altbougA inlormation is cruciai in ensuring that 

project resodrces are oriented towards the needs of 

malnourished groups, the implementation processes are e~jvaily 

important, i.e. project initialtives in the delivery of goods 

and services, and the response of rural populations to those 

initiatives. In addition, an analysis that explicitly 

considers nutritional status and its determinants, suggests 

that an integrated approach would ensure greater project
 

effectiveness in reaching the equity goals of IRD. 

http:conditi.us
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The preceeding analysis has identified opportunities for 

introducing nutritional considerations into IRD, out also 

problems. The lack of consensus on the design characteristics 

needed for a self-sustaining pzogram, the lacK of unambiguous 

measuies of nutritional status, and a poor understanding of 

the process by which income is translated into food 

consumption and to the nutritional status of individuals,- all 

repL-esent areas needing further researcn. 

As more experience witr IRD accumulates, it may be possible 

to identify those program components most lixe±y to ensure the 

self-sustainability of development processes set in motion. 

The MBF Project suggests that participation by potential 

be.u-'iclaries appears to be essential, as is tile location of 

project acttvity and decision-making ncur the pojulation it is 

intended to benefit. In addition, some kind of 

training/extersion component designed to work with groups of 

low-incoije producers seems ddvisable. Aitnough tee autonom2 

and small scale of the project were helpful at the 

experimental stage, they concentrated resources in two small 

areas and limited the number of people wno could be reacned. 

It remains to be seen whether the lessons learned in the M£i
 

Project can be generalized and eflectively upscdlea to the
 

governorate level. 

However, it should be noted that the problems of measuring 

and interpreting nutritionai status as a proxy for general 

living conditions are not any greater than those accompanying 



other indicators of equitable development such as income or 

expenditure. If the interrelationhaps with otner 

determinants of povertf were better anderstiod, nutritional 

status would be relatively easier to measure because it can be 

summarized by a series of physical indicators: 

anthropometrics, infant mortality rates, and other measures
 

such as birth weights. Therefore, more research ir needed to
 

specify those factors which are the strongest determinants of
 

nutritional status as an indicator of poverty, and to explain
 

the process at work.
 

In summary, explicit considerations of nutritional status
 

as a proxy for changes in general ilving conditions way help 

to clarify the goads of IRD projects. Such concerns as who
 

will benefit from the project activities and to what extent 

these wili be self-sustaining improvements, might provide a
 

common goal for such diverse activities as pest control, water
 

quality improvement, dnd small-scale food processing. A
 

design that clearly lays out the transformations tht must
 

occur in order for project processes to bring about positive
 

changes in nutrition, or at least to avoid negative ones,
 

would provide a common set of objectives for jrofessionals
 

from widely divergent fielas and backgrounds, and migat ensure
 

that the needy do indeed benefit from integrated Pural
 

Development
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E. INTRODUCTION
 

In the fall of 1982 the Chairman of the Board on Science and Technology
 

for International Development (BOSTID), Dr. George Bugl.iarello, asked two
 

members cf the Board's Committee on Evaluation, Mr. William A. W. Krebs
 

and Dr. Ralph Smuckler, to undertake a review and analysis of the BOSTID 

role in the Applied Science and Technology Research Program (ASTRP) in 
Egypt. Since that time, one or both members of the review team have talked 
with a wide range of participants in the program, both In the United States 
and in Egypt, read the voluminous, reports and velat.-d material, met on sev
eral occasions with members of the BOSTID staff most intinmtely involved 
in the program_1, and sat in on a ,_u-ber of meetings which were directly re
lated to the ASTRI'. On June 25, 1983, Messrs. Kreb,; and .imuckler presented 
orally to BOSTID members and jtaff a range of observations and tentative 
conclusicns derived from the reviw process. Thi,; report grown out of 
the3e acrivitte:; and is intended for the u.,e of members of the Board and 
leaders of the National Research Council concerned with the effective per
formance of BOSTID as it contributes to international development processes.
 

. BACKGROUND 

The Applied Science and Technology Research Program in Egypt is a bi

lateral effort, underway since 1978, between the Covernment of Egypt, 

represented by the Egyptian Academy of Scientific Reseorch and Technology 

(ASRT) and the United States GovernmenL, represented by the Agency for In
ternational Development (AID), It is broadly alied at ,hlfring the empha
sis in Egypt's science and technology toward applied retearch In indu,3try 
and agriculture and focusing it more sharply on problem,; related to Egypt's 

social and economic development. The National Academy of Sciences/National 
Research Council (NAS/NRC) has been one of the American organizations con
tracted by AID to assist in this program. 

The elements of the ASTRP for which NAS/NRC has responsibility for
 

providing technical assistance are:
 

* The Policy Planning and Management Element 

- Activities of a continuing, bi-national, 11-person ASRT-NAS/NRC
 

committee: the "Joint Consultative Committee" (JCC)
 

- A "Science and Technology Policy Measures" activity
 

- R&D management training 

* The Demonstration Project Element
 

- The More and Better Food Project
 

- Development of Applications of Biogas Technology in Rural Areas 

Egypt 

- ,,dw Crops for Arid and Semi-Arid Zones/Land Reclamation and Use 
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* The Research and Development Project Element
 

- Evaluation of Egyptian Phosphate Ores for Wet Process Phosphoric
 

Acid and Phosphate Fertilizer Production 

- Study of Corrosion Causes and Control 

- Improving the Procesing of Wool Scouring and Wool Wax Recovery 

- Development of Red Sea Fisheries 

- Investigation of Egyptian Bentonites for Industrial Applications 

- Preparation of Selected Pharmaceutical Chemicals 

Related but stparite activities in the ASTRP--purchasIng of scientific 
equipment in the U.S., itrengthening maintenance and repair of scientific 
instrumentation and epijupui'vnt, and help with development of a stronger 
scientific information ,,y.tem--have been undertakn , al so under AID finan
cing, by the Univer,,ity of Wisconsin, the National institute.s of Health, 
the Georgi. Institute of Tvchnology, and the Catholic UJnier.slty of America, 
all of which were initially brought into the program through the U.S. Na
tional Science Foundation. Later, All) invited the U.S. National Bureau of 
Standards to participate in a project in the ASTRIP concerned with 11trength
ening Egyptian institutional resources in standards and measurements for 
industry. 

Annex A describes the ASTRP, as well as the NAS/NRC program elements,
 
in more detail.
 

The Executive Direczo" and staff of BOSTID have been responsible since
 
1978 for carrying out NAS/NRC's part of the ASTRP, an effort budgeted for
 
eight years through October 1985 at $4.1-million in a total ASTRP budget
 

of $25.6-million.
 

The role of BOSTID, i.e. the Board specifically, in this setting has
 
some unusual characteristics. In strictly legal terms NAS/NRC is simply
 
an AID contractor, in parallel with other AID contractors, executing a
 
specified portion of those obligations assumed by the U.S. Government
 
under the bilateral program agreemenz with the Government of Egypt which
 
established the ASTRP. The contract between NAS/NRC and AID is admini

stered formally by the ExecuLive Director of the BOSTID staff, an employee
 
of the NRC, acting through members of his professional and s -port rtaff.
 
The Board itself appears to have at most an advisory role in this process
 
and it neither employs the Executive Director nor elects its own Chair

man, both f whom (like members of the Board themselves) are appointees of
 
the NRC management. This somewhat anomalous responsibility is qualified 
by the fact that NRC participation in this program (but not the contract) 
is subject to formal Board approval under prevailinj NRC practice-. The 
Board is kept informed of the progress or the Egyptian program by periodic 
written reports prepared by the staft, suppleuented occasionally by oral 
comments at Board meetings. Issues which arise in the course of contract 
administration are not brought to the Board for resolution but are handlel 
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by the staff and Executive Director, supervised by senior NRC management
 
in consultation with the BOSTID Chairman.
 

Overlaid on these arrangements are the activities of the 11-member
 
Joint Consultative Committee which, under the terms of the NRC-AID contract 
and the bilateral program agreement, has oversight of the ASTRP as a whole 
and not only the NAS/NRC portion of it. The bilateral program agreement 
specifies that the JCC is to act In an advisory capacity to the President 
of the ASRT. The five U.S. members of the JCC are appointed for fixed 
terms by the NRC management, following approval by the Chairman of BOSTID 
and the Chairman of tile Otl lee of International Affairs Executive Committee 
(the NAS Foreign Secretary). Tl.cre has been substantial continuity in the 
U.S. membership of the JCC over the five-year period since 1978. In fact, 
only one member has rotated off tile U.S. panel--the first Chairman, who 
served until 1981. Most U.S. members have also been members of BOSTID. 

The JCC meets twice yearly, alternatively in Cairo and Washington, for
 
two or three days, covering a formal agenda, supplemented by field visits
 
and informal social gatherings.
 

Five Egyptian members of the JCC are appointed by the President of ASRT
 
and serve at his pleasure. The President of ASRT is also a member and is
 
Chairman of the JCC. There has been considerable continuity in the Egyp
tian membership of the JCC, particularly in recent years. There is also a
 
chairman of the U.S. panel, designated as such by senior NRC management;
 
by courtesy he presides at JCC meetings when they occur in the U.S. The
 
surrent U.S. panel chairman Is a BOSTID member.
 

Because of its critical importance and unique nature, this review has
 
paid special attention to the structure and function of the JCC in this
 
program and--becauee the review is undertaken on behalf of BOSTID--to how
 
the JCC's responsibilities relate to those of the Board.
 

This review, however, is concerned primarily with BOSTID's participa
tion in the ASTRP. Even within that limited scope it has not considered
 
the technical content of projects. Rather, it has focused on methodology,
 
organizational structure, strategies, administrative policies, staff rela
tionships and overall management procedures; it is intended to generate
 
knowledge which is needed for BOSTID itself, functioning within the Office
 
of International Affairs of the National Research Council. It is expected,
 
however, that this review will contribute to the broader program evaluations
 
which are being or will be carried out by the Egyptian and the United States
 
Governments, the ultimate sponsors of the ASTRP.
 

The program in which BOSTID has been engaged grew out of a series of
 
meeting3 beginning in 1975 with a bilateral conference sponsored on the
 
U.S. side by NAS/NRC. ThE report of this 1975 conference, a subsequent
 
study by the Research Triangle Institute, and a 1980 evaluation report by
 
an AID team headed by Princeton Lyman describe in deLail the Egyptian con
text for this effort. These reports make it clear that Egypt stands out
 
among developing countries in displaying a very high regard for science
 
and a very sizeable and well-trained science community. For example, two
thirds of all graduate degrees granted in Egypt are in the pure and applied
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sciences. There are over 22,500 holders of the Master of Science or Ph.D.
 
degrees working in more than 260 research institutes. Although there are
 
gaps in expertise and problems in institutional orientation which inhibit
 
the organized and systematic application of knowledge to development prob
lems, there are also examples of institutional as well as individual re
search excellence.
 

III. PRINCIPAL FINDINGS
 

A. 	The overall effect of the BOSTID/NAS/NRC effort in Egypt has been
 
positive.
 

Interviews, pe:onal observation and a review of reports all support
 
this broad conclusion. Furthermore, the review suggests that the BOSTID/
 
NAS/NRC style and prestige have been imrortant facrors in the progress
 
that is being made through the ASTRP. Talented people have been attracted 
to work as members of the JCC, on projects anrl in other capacities; in 

I
addition, many U.S. institutions have been involved . The program has 
also been able to gain the attention of scientifir, educational and poli
tical leaders in Egypt. The effort appears to be valued by all of these 
interviewed, including Egyptians and AID officials, In spite of observed 
difficulties. 

B. 	The BOSTID/NAS/NRC effort should be viewed primarily in institution
building terms.
 

In this light, the years elapsed since the program began in 1978 rep
resent a minimum, not to be expected to yield miraculous change. In this 
relatively short time, however, a number of the generally recognized in
gredients of an institution-building effort have been put in place. Both 
the Academy for Scientific. Research and Technology and the National Re
search Centre are being strengthened through this project. The institution
building effort also involves focusing the attention of the broader science 
community in Egypt on the inportance to the nation of well-planned applied 
R&D, with leadership from tie ASRT and NRC. An in-tiLutional doctrine 
and purpose along these lines have been gradually taking ,;hape. A growing 
number of key persons are being involved and oriented. A set of processes 
related to the applicatica of science, the review of researc'- projects, 
and the planning of research objectives are being worked out. Linkages 
with key supporting elements in the Egyptian scientific community have 
been strengthened. rhe central importance of linkages with the user com
munity is recogit±zed and these linkages too are growing. 

Full institutionalization of these processes and organizational efforts,
 
of course, requires still more time and a continuing institution-buj'ding
 
effort. This should not be surprising nor should it be viewed as impugn
ing our overall evaluation of the relative success of this effort to date.
 
Moreover, such an evaluation does not Imply that all problems have been
 
solved, as the next section of tais review makes clear.
 

See 	lists of individuals and institutions in Annex B.
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C. 	There are still substantial cha!lenges to be net.
 

The most central of these challenges arises from the fact that there
 

are cultural factors at work in Egypt which are difficult for Americans to
 

understand and to deal with n a proc -cztive and effective manner. On the 
other hand observers note the sensitivity of some Egiptians to acceptance 
of American approaches both to process and to organization. While recog
nizing many of the advantages to be gained through a close cooperative 
effort, limited professional experience in applied R&D, coupled with deeply 
rooted cultural practices, makes it difficult to apply concepts such as 
planning, management by objective, performance evaluation, open dialogue, 
te-nwork, submergence of personal feelings, arid risk taking, in the way 
th, t such concepts are generally understood by U.S. parricipants. Frus
trations arising from these circumstances sometimes lead to Egyptians 
questioning whether the benefits of Armcrican programs are worth the prob
lems that they cause, whether U.S. help may be primarily for the benefit of 
highly-paid American experts, consultants and U.S. industry. (Fortunately 
the BOSTID effort is exceptional in this respect since most of the talent 
supplied serves oithout compensation.) Successful institution-building 
efforts rest in part on developing greater understanding of these cultural 
divergences, and this is not easily achieved. 

D. 	 There are unique a pects to the Egyptian setting for BOSTID' program 
which differentiate [t frorm other BOSTID opportunities to s rengthen. 
applied science and technoloyjin the LDCs. 

Some of these aspects are:
 

* 	The magnitude of the AID funds available, derived from the critical 
role of Egypt in U.S. Midcle-Eastern foreign policy 

* The fact that these AID funds come from the Economic Support Program
 
rather than through regular development assistance channels, with
 
resulting profound difle'ences in administration
 

• The prestige of the scientific community in Egypt and its strong in
fluence on social and political trends, including 1ts influence an 
education and attitudes toward modernization 

* The relatively large numbers of sophisticated Egyptian scientiste
 
available
 

* The positive outreach for U.S. technical and managerial assistance
 
exhibited b) the leadership of the Egyptian S&T community
 

* The unusually complex institutional and organizational problems fac
ing Egyptian science and technology, including
 

- large numbers of research institutes--poorly financed, managed and
 
integrated--scattered among government ministries and large public
 
sector companies
 

-	the preference of many users of S&T for foreign sourcing
 

-	high concentration on acade-Aic values and rewardr
 



- low economic motivation and incentives for applied research
 

- limited cooperation in exchange of data, joint or multi-disciplinary
 
research, and inter-institutional collaboration
 

- strong financial incentives for out-migration of Egyptian scien
tists to lucrative employment elsewhere
 

'rheseunique conditions suggest the approrriateness of a unique re
sponse in BOSTID programming.
 

E. 	There are also unique aspects to BOSTID's response to the Egyptian
 
opportunity which differentiate this program from other BOSTID
 
activities.
 

* This is the only BOSTID program with an overseas resident component
 

* With a budget of $4.1-million this is the largest BOSTID program
 
to date
 

* It is the longest running continuing project
 

* It is the only project having dual, overlapping oversight--that of
 
the bi-national JCC and of the Board itself (although the recently
 
established Research Grants Program has some organizational simil
arities in this respect)
 

* It places demands on the contracting and procurement system oZ the
 
NAS/NRC in a way in which no other project does--e.g., in subcon
tracting, maintenance of overseas benefits and payroll, recruitment
 
of field representatives
 

* It brings BOSTID more nearly into a competitive position with U.S.
 
universities, research institutes, and consulting firms than do
 
other BOSTID programs
 

F. 	The structure, functions, and roles of the Joint Consultative Committee
 
are crucial to the succees of BOSTID's Egyptian program.
 

At the very heart of the BOSTID effort is the participation of BOSTID
 
representatives on the Joint Consultative Committee. The role and struc
ture of the JCC is briefly describcd in Section II. In practice, the JCC
 
was observed to perform the following functions:
 

* Information exchange
 

Meetings, minutes and reports of the JCC provide the principal chan
nel for sharing information about the progress of the program, both
 
with respect to technical substance and management.
 

* Project approval
 

The JCC serves as the vehicle for approving projects to be financed
 
by the ASTRP, including their funding levels. The JCC logitimizes
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or, conversely, vetoen projects. This is the case despite the formal
 
limitation, referred to above, which literally gives the JCC only
 
an advisory role.
 

Technical review and project monitoring
 

JCC provides expert counsel and scientific insight in the review of
 
projects; it follows and monitors their progress and problems.
 

* Policy development
 

JCC influences policy. Some such influence is exercised directly in
 
project review. In addition to discussions, the papers of the JCC
 
as well as its selection and rejecticn of program activities, tend
 
to establish poilcies and processes vhich affect the direction of
 
science and technology across the board within Eg pt, including the
 
establishment of priorities.
 

* Issue formulation
 

Above all, the JCC operates to raise questions and probe issues of
 
science and technology application in Egypt. It tends to broaden
 
the horizons of those participating and to add a range of considera
tions which might not otherwise come into focus.
 

It is helpful in understanding the way in which the JCC operates in
 
this program to take note of a basic asymmetry in its structure:
 

* TLe Egyptian members bring to the table a depth of exposure and a
 
range of roles within the Egyptian society and political system
 
which are beyond the experience of even the most sophieticated
 
American members.
 

* On the other hand the American members have broad experience in the
 
U.S. scientific and technical community and contact with applica
tions of science and technology here and abroad which have not been
 
available to the Egyptian members.
 

* The Egyptians have been deeply involved in national policymaking,
 
frequently as high government officials (one, for example, is a
 
former Prime Minister), and the range of responsibilities which in
dividual Egyptian members have held within their own society is not
 
matched by that of the Americans.
 

* The Egyptians are necessarily involved on an intimate and sometimes
 
daily basis within their society with the decision-makers and the
 
policies which come under discussion at JCC meetings, while the
 
Americans move in to intensive concern with the project for rela
tively brief periods, and then become much less involved.
 

* The personal stake of the Egyptian members in the overall success
 
of thn program--its impact on their careers and commitments--is much
 
greater than that of their American counterparts.
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* Finally, as good as the American staffing has been for the JCC enter
prise, it is of necessity much thinner than that which exists on the
 
Egyptian side. 

Since the JCC is only advisory to the Chairman of the ASRT (who, as 
noted earlier is also Chairman of the JCC), the impact of the basic asym
metry just described is enhanced. One result is that some U.S. members 
have expressed discomfort with the limitations on their role even though
 
there is ample evidence that they have quite effectively influenced de
cisions of the CC in many instances. There has also been some frustration 
over their diffiulties in influencing in a measurable way the efficiency 
and 	speed with which the ASTRP operates overall. Asymmetry may in part 
account for the,,, fceling,. as may some of tne fundamental environmental 

and cultural fact, r , which necessarily condition the program. A further 
source of frustrat Jon to ,oin! U.S. JCC panel members is the relativel-', 
easy access which the Ag1RT has both to U.S. and foreign funding outside 
the scope of the ASTRP to finance activities thought to be low priority or
 
of doubtful value.
 

On the whole, however, JCC seems to Lerform its multiple roles increas
.
ingly well and with dtminishing tensionsy


G. 	 The Egyptian project has put heavy demands on the BO'T1D staff and the 
NAS/NRC contract administration svtem. 

There has been high praise for the persons who have carried reGponsi

bilities at both ends of the project ard ample indication that Individuals
 
in these roles are well appreciated--by the Egyptian , American,., and BOSTID 
colleagues. However, the staff members in both locations; have had to exert 
almost superhuman efforts at times to cope with The range and c'.)mplexity 

of the project management function for which they a~v re-ponsible. Al

though there has been Insufficie:it time and opportunity for the review team 
to perform a realistic management appraisal, a firm finpre,_'ion has been 
gained that the operation in under taffed . This3 seems( ,;pec illy true cf 
the present one-man operation in Cairo. illness, accident, or the possi
bility of the appearance of a mora attractive opportunity Make such a 

staffing pattern hazardous. For some individuals (although apparently not
 
to the incumbent) the intellectual isolation of such a post can be discom
fiting and limiting. It is also apparent that the NAS/NPC haj rarely been
 
responsible for support of a continuing foreign operation. This seems to
 
be a source of some management difficulty. It may in fact have contributed
 
to the slow pace in the start-up of the project--the subject of some criti
cism of the U.S. efforL--but this seems attributable as much or more to
 
factors outside NAS/NRC control. There LL evidence of tension over such
 
matters as appropriate salary levels, living allowances, vacation and leave
 

1It 	should be noted that our review did not explore the experience of U.S.
 

technical advisors working on specific projects with their Egyptian coun
terparts. There are indications that these experiences may not have been
 
as stressful as those of U.S. JCC panel members and staff who are con
cerned primarily with overall project management.
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policies and similar matters that seem to be essentially keyed to domestic
 

U.S. rather than overseas operations. This is exacerbated by the nature
 

of USAID policies toward contractor employees abroad, the severity of 

which is normally tempered by personnel practices of experienced overseas 

operating companies and universities--which may be in a position to absorb 
in overhead ov feen nome of the costs of employee benefits denied by USAID 
policy. The p-ogrammatic importance of these otherwise minor annoyances 
lies in the difficulties they pose for recruiting and maintaining in place 
high-quality overseas staff. 

H. There are risks for BOSTID, NAS and NRC in a program cf this kind which
 
may be greate- than In other lines of activity. 

N apparently incurred from time time some necessary 
costs which are not allowed under USAID policies. In a no-fee, cost

reimbursement contract this is a drain on scarce di.,cretionary funds 
at NRC'3 disposal. So far thece coits s em to have been minor, but 
unde" some circumstances they could r ie to a serlou level. 

NAS/NRC has 	 to 

' 	 In the past year the Egyptlin press hat; carried heavy criticism of a 

number of research pro ects sponsored by AID and oLher foreign agen
cies. This criticism, whether wll-founded or not, has been a matter 
of concern to the Egyptian member,; o tH- CC and others Interested 
in the development of science ad technology In Egypt sdItli foreign 
assistance. Fortunately, the BOwsrID effort it,;,if doe-. not appear 
to have been subject to overt criticim. While the NAS is nat un
accustomea to controversy within the United states, criticism in 
the foreign press is a risk which the NAS/NRC and BOSTID may incur 
in Egypt where there is substantial involvement in a sensitive area
 
and, to some extent, a high NAS profile exists.
 

* A third area of risk to BOSTID arises from the fact that the success
 
of the ASTRP as a whole involves other contractors, over whose over
ations BOSTID has no legal control. In Egyptian eyes, on the other
 
hand, BOSTID/NAS/NRC appear to be in charge; moreover, the JCC (but
 
not BOSTID) has formally accepted oversight of the other contractual
 
operations.
 

IV. LOOKING AHEAD: OBSERVATIONS AND ISSUES FOR THE FUTURE
 

This review evidences that BOSTID is fulfilling in a positive way the
 

obligations taken on under the present contract. Phase II will be completed
 
by October 1985, but there is already considerable speculation about a con
tinuation beyond the present phase.
 

There will be a comprehensive assessment of the future role of S&T in
 
Egypt as a result of the new leadership within the AID/Cairo Mission. At
 
present, all signs point to a broadened S&T program and, it is reasonable
 
to expect, a broadened role for NAS/NRC/BOSTID if BOSTID wishes to under
take it.
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There is not much question about the need to continue such effort and
 
about AID's desire to make its science and technology assistance as effec
tive as possible within a complicated Egyptian setting. There may well be
 
some question whether the National Research Council through BOSTID is the
 
most effective means of providing assistance, whether such activity is
 
consistent with the role of BOSTID as envisioned by its organizers, and
 
whether, if it does continue, modifications should be made in the program.
 

Bearing in mind that the overall appraisal of the BOSTID effort to date
 
is positive, that the NAS/NRC as represented by BOSTID (-,nd the U.S. mem
bership of the JCC) is respected within Egypt, and that this em.pr,.ntly
 
worthwhile task will certainly not have been completed by 1985, the central
 
question to b answered by BOSTID itself is whether the type of activities,
 
many of them unique to Egypt, into which this program has evolved are in
 
fact appropriate activities to be undertaken by BOSTID. Do the longer

.
term commitments of staff in an overseas setting suggest a role too in
volved in one foreign country? Are the potential costs to BOSTID in terms
 
of opportunities foregone and possible criticism in being heavily committed
 
to an S&T support arrangement in Egypt, more than should be Lorne by the
 
NAS? Is the pace of progress sufficient to justify the expenditure of
 
American scientific talent ini Egypt under this program? Does the program
 
tend to unbalance the traditional mix of activities within BOSTID which,
 
in general, are more exploratory, more oriented towards state-of-the-art
 
science, s1.torter-term in natire?
 

The Judgment of 1.he authors of this review, after considering such
 
questions and others Implied or expressed in the presentation of findings
 
above in Section III, is that BOSTID should positively consider continuing
 
In this program (or Ode evolving out of it) if invited to do so. This judg
ment grows out of the following reasoning:
 

* NAS/NRC participatioa, through BOSTID, is of critical importercr to
 
the eff3rt being made by the ASRT in Egypt to consolidate a leader
ship role in changing the emphasis in Egyptian S&T toward applied
 
R&D related to economic and social development. This is in part
 
linked to the unique prestige of NAS/NRC in the eyes of Egypt's
 
leaders, in part to the outreach to talent (usually uncompensated)
 
in the U.S. S&T community which is available through NAS/NRC/BOSTID,
 
and in part to the value of conttnuity in what has to be a long-range,
 
institution-bullding effort. Going forward front what has been cre
ated already--in personal relationships and shared insights, growing
 
mutual confidence, and operating facility seems eminently sensible
 
and preferable to a new beginning with new partners.
 

* The risks to BOSTID seem manageable, or if not completely manageable,
 
acceptable whether in the financial area, th2 public relations area,
 
or in program balance.
 

* There is no evIdence to date of concern from potentially competitive
 
U.S. institutions (e.g. universities, research institutes, or con
sulting firms) that NAS/NRC/BOSTID is seen as taking on a role that
 
they should hav2 an opportunity to perform.
 

-10



The time is right, therefore, for BOSTID to take advantage of the ex
perience gained since 1978 and be ready to shape any future Egyptian pro
gram and a BOSTID role in it, to optimal form. Among important issues to
 
be thought about are:
 

BOJT!:'s role in AID's formulation of a successor S&T program
 

Definition of the scope of such a program is, of course, an AID pre
rogative in cooperation with the Egyptian Government. Nonetheless
 
BOSTID is in a strong position to contribute to the definition proc
ess if it decides to do so and it has a large stake in the outcome.
 
At the time the current program was being formulated, BOSTID chose
 
to stand back. With the experience since gained this does not seem
 
either appropriate or wise. A proactive rather than a reactive
 
stance should be taken, beginning soon.
 

* The scope of the next S&T development program in Egypt
 

There is some evidence that constructive U.S. leverage on the devel
opment of S&T capacity in Egypt is constrained by the limited ability
 
of the ASRT to compete successfully for leadership with other strong
 
governmental units having extensive R&D budgets. If this condition
 
continues to prevail despite stout efforts by ASRT to alter it, the
 
issue for BOSTID may be whether continued efforts to work through
 
ASRT only are desirable, or whether a broader relationship with the
 
whole range of S&T activities in Egypt, including those of the Min
istries and principal universities, is called for--if it could be
 
worked out. Since this is a key issue for AID also, it may be seen
 
as an example of the need for PISTID to stay in close touch with the
 
process of program formulation in order to have an acceptable option
 
to consider in 1984-1985.
 

* The structure and functions of the JCC
 

The anomalies and asymmetry in this area have been described and it
 
has been noted that, despite them, the JCC as an instituion seems
 
to be performing its multiple roles increasingly well with diminish
ing tensions. An orderly review of the functioning of the JCC with
 
an eye to defining improvements might, however, well lead to increas
ing effectiveness and further diminished frustrations. To this end
 
a suggestion could be made from BOSTID, through its members on the
 
JCC, that a special workshop invulving both the Egyptian and U.S.
 
membership be organized to explore these issues on the basis of
 
JCC's experience to date. Such a workshop could fruitfully reexamine
 
for example:
 

- structure and membership
 

- authority
 

- agenda formulation and content
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- procedural matters, e.g. style of meetings, standing or special
 
committees, methods for obtaining consensus, length and period
icity of meetings, use of executive sessions, inter-meeting con
sultations
 

- nature of staff support, e.g. use of outside expertise to prepare
 
in-depth i3sue papers
 

A related possibility, for U.S. panel members only, could be a well
planned effort to prepare U.S. JCC members for their demanding in
tercultural roles--e.g. one or more seminars conducted by social
 
scientists familiar with Egyptian mores and the incentive systems
 
prevalent in modern Egyptian society, a reading program, commissioned
 
papers by specialists in key policy areas likely to be relevant to
 
JCC functions.
 

AdmLnistration and management
 

If there were to be an expanded program and an expanded role for
 
BOSTID, it would be desirable to look carefully at whether criteria
 
and procedures within NRC can be devised, or altered, which will
 
minimize some of the strains on administration encountered under the
 
present contract.
 

AID, in turn, should be assisted to recognize more fully the special
 
legal status, capabilities and needs of the NRC in a program of this
 
kind. For example, thought could be given to use of the grant as
 
opposed to the ccntract mechanism in the interest of enhancing the
 
quality of the program by providing greater flexibility, less ad
ministrative cost and reduced financial risk. Understaffing, already
 
chronic, would be an especially critical problem in a broadened pro
gram and particular attention should be paid to the risks of having
 
a solo representative in the field.
 

* Relationships between BOSTID, i.e. the Board itself, and the JCC:
 
a microcosm c a general BOSTID issue
 

The relatively loose direct ties between the Board and the JCC have
 
already been described. The principal strand in that relationship
 
is the fact that two current BOSTID members (one of them the Chair
man of the U.S. panel) and one former member are simultaneously mem
bers of the JCC. Also, the Board's own Chairman--whose present term
 
as such is ending soon--is one of them. This relatively satisfactory
 
situation seems to be the result of thoughtful exercise of senior
 
NRC management's appointive powers in the case of both the Board and
 
the JCC; it is reasonable to expect something of the kind to continue.
 
So loug as it does there appear to be no compelling reasons to make
 
more formal arrangements.
 

Nonetheless this form of relationship rests on some fairly basic
 
assumptions about the Board's own responsibility for oversight and
 
the success or failure ot major, rontinulng BOSTID programs:
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- Do the BOSTID members who hold joint appointments recognize a spe
cific responsibility for monitoring and reporting to the Board on
 
the Egyptian program? Or is their responsibility to the Board seen
 
as the same as that of any other Board member with respect to all
 
programs? What is that responsibility?
 

- Would there be value to the Board in having one or more members 
who are not JCC U.S. panel members specifically charged with mon
itoring the Board's interest in this large program? 

- Should such assignment of oversight responsibility to individual
 
Board members be considered for other major BOSTID programs?
 

- Just how far does a Board member's personal responsibility for pro
gram oversight go? Does it (should it) rea:h beyond the annual or
 
other periodic vote to approve each program? Should members have
 
any formal influence over key appointments, e.g. that of the Chair
man and the Executive Director? Are issues affecting important
 
programs brought to the Board in a form and on a schedule that fa
cilitates more than nominal exercise of oversight responsibility?
 

It can quickly be seen that these kinds of questions, even though rele
vant to the review of BOSTID's role in the ASTRP in Egypt, go far beyond
 
the scope of such a review. They are raised here, not because of any fun
damental dissatisfaction with the status quo, but as logically demanded by
 
the scope of the review assignment--and because consideration of them may
 
be useful to the Board in a larger context.
 

At a minimum they should receive thoughtful and thorough discussion at
 
some future meeting of the Board, preceded by solid staff working papers
 
perhaps monitored by a special committee of the Board appointed for this
 
purpose.
 

Returning to the case in hand, a basic recommendation of this review
 
is that, without waiting for resolution of the broader issues just referred
 
to, the Board should take the proactive stance called for earlier and es
tablish some special mechanism to maintain close liaison on behalf of the
 
Board with the evolving Egyptian program as it moves through the process
 
leading to an AID decision on continuing and/or extending an invitation to
 
NAS/NRC/BOSTID to participate. There are numerous options. For example,
 
the U.S. JCC Panel Chairman might be requested to develop this additional
 
responsibility, possibly with the assistance of one or two other Board
 
members. Whatever mechanism is established, however, it should recognize
 
that there are interests of the Board itself which are not necessarily
 
synonomous with the appropriate concerns of the U.S. panel of the JCC and
 
which may hive significance for BOSTID going beyond the Egyptian program.
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ANNEX A
 

The Applied Science and Technology Research Program in Egypt
 

I. 	Introduction
 

Early in 1978 the Governments of Egypt and the United States of
 

American entered into a cooperative agreement known as the "Applied
 

Science and Technology Research Program" deigned to:
 

" 	 Encourage broad institutional and attitudinal changes
 
toward applied R&D in Egypt's scientific community
 

* 	 Give greater recognition and reward to scientists and 
engineers engaged in applied, practical, problem-solving 
research in Egypt 

" 	 Establish new lInkages between research institutions and
 
"end-user" groups in industry and in agriculture
 

* 	 Provide more up-to-date equipment and instrumentation 
facilities for applied research 

* 	 Upgrade skills for repair and maintenance of scientific 
equipment and instrumentation 

* 	 Strengthen R&D management systems in Egyptian scientific
 
institutions
 

Overall responsibility for The Applied Science and Technology 
Research Program was assigned to the U.S. Agency for international 
Development (AID) and to the Egyptian Acad-my for Scientific 
Research and Technology (ASRr) by the two governments. AID, in 
turn, contracted with the U.S. National Academy cf 
Sciences/National Research Council (NAS/NRC) for those program 
elements involving: (a) policy planning and management, and (b) 
technical assistance for applied ronoarch and development (R&D). 
Activities for the purchasing of scientLific equipment, 
strengthening Egyptian institutional abilities for maintenance and 
repair of scientific instrumfntation and equipment, and for 
instituting a greatly strengthened scientific information system in 
Egypt were undertaken by the University of Wisconsin, the National 
Institutes of Health, the Georgia Institute of Technology, and the 
Catholic University of America, all of which were initially brought
 
into the program through the U.S. National Science Foundation.
 
Later the U.S. National Bureau of Standards was also invited to
 
participate and the Bureau undertook a partnership role to
 
strengthen Egyptian institutional resources in standards and
 
measurements for industry.
 

This short document is a description of the activities for
 
which the NAS/NRC has contractual responsibilities. Further
 
details about each project may be found in a 1978-81 (Phase I)
 
status report and in quarterly progress reports for the years 1982
 
and 1983.
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II. 	Overview of the NAS/NRC Role
 

In partnership with the ASRT and with its principal associated
 
research institute, the National Research Center (NRC/Cairo), the
 
NAS/NRC has undertaken a series of activities for policy planning
 
and management and technical assistance for applied research and
 
development.
 

The 	policy planning and management program element relates the
 
ASRT and the NAS/NRC in a series of continuing seminars and 
workshops on science and technology policy issues as well as 
participation in a more specific training project for Egyptians
 
engaged in R&D management. 

The technical ansjistance program element is designed to help 
the ASRT orient a portion of its ongoing R&D effort to projects 
identified with national economic development goals, and to utilize
 
improved management systems in the implementation of those 
projects. Activitles may be desicribed as:
 

(a) Demonstration Projects which are large 
multidisciplinary, generAlly nulti-inutftutional efforts 
involving field trials and aimed at fmproving rural 
productivity, nutrition and well being. 

(b) 	 Research and Development (R&D) Projects which are also 
multidisciplinary in nature and aimed at well-defined problems, 
generally within the Induntrial .ector. 

In outline form the NAS/NRC program with the ASRT may be
 
classified as follows:
 

A. 	Policy Plannin; and Management
 

* 	 Joint ASRT--NAS/NRC Consultative Committee (JCC)
 
* 	 Science and Technology (S&T) Policy Measures
 
* 	 Research and Development (R&D) Management Training
 

B. 	Demonstration Projects
 

" 	 More and Better Food
 
* 	 Development and Application of Biogas Technology in
 

Rural Areas of Egypt
 
" 	 New Crops for Arid and Semi-Arid Zones/Land Reclamation
 

and Use
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C. 	Research and Development Projects
 

* 	 Evaluation of Egyptian Phosphate Ores for Wet Process
 

Phosphoric Acid and Phosphate Fertilizer Production
 

* Corrosion Causes and Control
 
" Impeoving the Processing of Wool Scouring and Wool Wax
 

Recovery
 
" Development of Red Sea Fisheries
 
* 	 Inventigation of Egyptian BMntonites for
 

Industrial Applications
 
* 	 Prepar-tion of Selected Pharmaceutical Chemicals
 

I1. 	Financial Overview
 

For administrative convenience AID divided funding for the
 

Applied Science and Technology Research Program into two phases:
 

0 	 Pnase I (1978-1981; 4 yeara) with a total AID budget of 

T9. million, roughly allocated as follows: 

- Equipment/instrumeztation purchaien $4.5 million 

- Information/repair & maintenance (NSF) $3.2 million 
- Demonstration and R&D projects/Management 

training/General planning (NAS/NRC) $1.6 million 

* 	 Phase II (1982-1985; 4 years) wlth a total AID budget of
 

T167 "million, roughly allocated as follows:
 

- Equipment/instrumentation, including repair
 
and maintenance $4.2 million
 

- Scientific and Technical Information $4.3 million
 
- Standards and Measures $2.0 million
 
- Food Technology pilot plant $1.2 million
 
- Direct funding of local supplies and
 

materials through ASRT $2.1 million
 
- NAS/NRC managed projects: Policy &
 

Planning; Demonstration/R&D $2.5 million
 

IV. 	Policy Planning and Management
 

A. 	Joint ASRT-NAS/NRC Consultative Committee (JCC)
 

The JCC is a panel composed of 5 Egyptian and 5 American
 

members under the chairmanship of the President of the Egyptian
 

Academy of Scientific Research and Technology which meets once each
 

year in Cairo and once in Washington. Its role iA an advisory one
 

to the ASRT President, partially with respect to the planning and
 

policy management for the entire range of activities in the Applied
 

Science and Technology Research Program. Over the years it has
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also become a significant policy discussion forum, a binational
 
board or resource panel to which the ASRT President may turn on
 
questions of Egyptian scientific and technological manpower
 
development :ind utilization, on key issues of S&T as they affect
 
Egyptian economic development, and on octence policy options for
 
the future.
 

The JCC has had distinguished representation both in its
 
Egyptian and American membership. It has included a former
 
Egyptian prime mInister; former ministers of agriculture,
 
education, and health; a former science advisor to a U.S.
 
president; as well as university presidents and professors and R&D
 
managers from industry and government. All have served on a pro
 
bono basis and, !ncreasingly, have become active in the S&T Policy
 
Measures Project.
 

B. S&T Policy Measurea Project
 

Because the social and economic development process 
increasingly requires the prudent application of S&T in 
agriculture, nutrition, health, family planning, and 
industrialization, it Is essential that Egypt's S&T manpower and 
institutional resources be more optimally utilized to achieve its 
stated goals. The Scien:z and Technology Policy Measures Project 
is an activity of the ASRT to link the Egyptian S&T community with 
the national goal-sitting and planning efforts of its government. 

The major program mechanism has been a bringing together of the
 
scientific, technological, economic, and political leade ship of
 
Egypt in a process of defining S&T policy alternatives for
 
development. Typically study/discussion groups have been formed
 
with representatives from the ASR'r and its advisory councils,
 
ministries in which R&D plays a major role (agriculture, health,
 
energy, etc.), universities, industries, the planning office of the
 
?rime Minister, and the Shura Council (legislative branch of the
 
government). The study/discussion groups organized national
 
seminars on S&T policy issues in 1981 and 1982. A third ind final 
national seminar is planned for 1983. From these cfforts ASRT is 
expected to issue a report in 1984 guldir3 Egypt toward a greater 
institutionalization of national technoligicai policy planning. 

C. Research and Development Management Training Project
 

Of the three elements under the broad heading of "Policy
 
Planning and Management," the R&D Management Training Project has
 
the most specific operational focus. It is designed to assist the
 
ASRT and NRC/Cairo to achieve:
 

0 
 Improved organization and management systems within those
 
two institutions
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* 	 More effective and rational development of human resources
 
for management
 

* 	 Institutionalization of R&D marketing and techno-economic
 
functions in NRC/Cairo
 

* 	 Increased interactions between ASRT and R&D institutes of
 
ministries and of the industrial sector
 

The project includes specific opportunities for training in the
 
United States and in Egypt of a cadre of R&D leaders and managers.
 
Special workshops have been organized on principles of financial
 
management, project and program evaluation and administration, and
 
institutional development.
 

V. 	Demonstration Projects
 

More and Better Food
 

The More and Better Food Project brings to bear talents,
 
resources and experiences from a wide variety of Egyptian sources
 
on food and nutrition related problems of Egyptian villages and the
 
Egyptian food industry. Participating groups -- in addition to
 
ASRT and NRC/Cairo -- are the governorates (states) of Menoufia
 
(Kafr El Khadra village); Beherla (Oma Makram village); the
 
Min:istries of Social Affairs, of Agriculture, and of Land
 
Reclamation; th. Nutrition Institute; the Organization for
 
Reconstruction and Development of Egyptian Villages; and several
 
public sector industrial companies. Major elements of the program
 
are:
 

* 	 Farm-related activities involving agricultural and animal
 
studies and extension in the two demonstration villages to
 
improve productivity and quality of food and to supplement
 
farm income. Subprojects have included livestock and
 
poultry raising, crop production (corn, peantts, s4iya,
 
tomatoes, onions) soil fertility, plant protection,
 
beekeeping, raising of silk worms, and village dairy
 
production (yogurt and cheese).
 

* 	 Nutrition-related activities designed to improve the diet
 
of nursing mothers, preschcool and school children through
 
supplemental feeding and comprehensive education.
 
Subprojects have included medical assessment of children
 
and mothers; determination of nutritional deficiences;
 
testing of locally produced, protein-rich weaning foods for
 
use in Egypt; and nutricion education.
 

0 
 Food technology-related activities directed toward problems
 
of specific food industries (oilseeds, cheese making, etc.)
 
to help make Egyptian food products more competitive in
 
local and international marketr. Also included in this
 
category is the design of a food technology pilot plant
 
facility at NRC/Cairo.
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B. 	Development and Application of Biogan Technology in Rural
 
Areas of Egypt
 

The Biogas Technology Demonstration Project is designed to
 
examine the technical, economic and social feasibility of
 
producing biogas (methane) from renewable, plant, animal, and
 
human wastes at the village-user scale in Egypt. The project
 
is managed by the NRC for the ASRT. In addition to generating
 
the 	gas itself, major considerations include applying the
 
technology to improving the village environment, producing
 
useable fertilizer, enhanciig waste treatment, and improving
 
public health and sanitation.
 

C. 	New Crofs for Arid and Semi Arid Zones/Land Reclamation and
 
Use
 

The Arid Zones Demonstration Project was designed to find
 
practical means to exploit new, or reclaimed agricultural lands
 
of marginal productive capacity for the supply of food or the
 
production of cash crops. The original participating groups
 
were Al Azhar University (Department of Horticulture) which
 
took responsibility for plant propagation and for field studies
 
of cash crops; Ain Shams University (Department of
 
Horticulture) which was responsible for studies of plant stress
 
(aridity ignd galinity) and non-conventional legumes; and
 
NRC/Cairo (Plant Protection Laboratory) which was responsible
 
for insect and plant disease studies.
 

In 1983 the Project underwent a change in emphasis. After
 
discussion within the JCC, the focus was shifted to one of the
 
study and analysis of Egyptian land reclamation experience to
 
determine those factors which have contributed most signifi
cantly to programs of economic and social benefit. On the
 
basis of the analysis of the field work from arid land
 
productivity studies in Egypt and elsewhere, ar4 on experience
 
in using new agricultural technologies a more rational plan for
 
further investment ii land reclamation can be made.
 

VI. 	Research and Development Projects
 

A. 	Evaluation of Egyptian Phosphate Ores for Wet Process
 
Phosphoric Acid and Phosphate Feritizer Production
 

With the cessation of the annual flooding of the Nile after
 
the completion of the high dam at Aswan, maintenance of soil
 
fertility took on new importance for Egyptian agriculture.
 
Nitrogen, phosphorus, potassium and trace elements are all of
 
importance. Fortunately, Egypt has extensive deposits of
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low-grade phosphate ores in the Nile Valley, the Western
 
Desert, and the Red Sea areas. The Ore Beneficiation and
 
Chemical Processing Laboratory of the Central Metallurgical
 
Research and Development Institute (National Research Centre)
 
initiqted the project of technical and economic studies on
 
Egyptlatt ores to determine the feasibility of producing
 
high-grade phosphate fertilizer materials for domestic
 
agriculture and for export markets.
 

In this R&D project one of the benefits to Egypt has been
 
the creation at NRC/Cairo of a well equipped facility and of a
 
cadre of scientists and technicians skilled in the analysis of
 
natural phosphate minerals, their technical characterization
 
and potential for economic conversion to phosphate
 
fertilizers. The laboratory has established good links with
 
phosphate ore producers in Egypt and, as another output of the
 
project, has become a consultant to the phosphate industry on a
 
fee basis.
 

B. 	Corrosion Causes and Control
 

Recognizing the need to reduce corrosion costs in Egyptian
 
industry, the Laboratory of Electro-Chemistry and Corrosion of
 
the National Research Centre in 1979 began the special R&D
 
project with two principal goals:
 

* Development of corrosion inhibitors based upon domestic raw 
materials and tailored to reduce corrcsion in Egyptian 
industries, and 

0 Establishment of a modern, well-equipped corrosion 
laboratory capable of dealing with the practical problems 
of providing technical services to industries. 

The principal "client" of the NRC/Cairo corrosion
 
laboratory is the Suez Oil Refining Company, a government
 
sector industry. Work at the refinery has focused upon
 
identification of the major corrosion sources, determining
 
corrosion causes and most appropriare remedial actions, and
 
training refinery personnel to monitor and control corrosion to
 
reduce its effect upon production efficiency and product
 
quality.
 

C. 	Improving the Processing of Wool Scouring and Wool Wax
 
Recovery
 

The wool scouring and wool wax recovery R&D project is
 
designed to link the National Research Centre's Textiles
 
Research Laboratory with the management of the Misr Beida Dyers
 
Company in a joint problem-solving activity with the following
 
goals:
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* 	 Improve the economic efficiency of wool scouring
 
* 	 Improve the quality of wool top
 
• 	 Recover high-quality wool wax by-products for local and
 

export markets
 
" 	 Reduce consUmptlon of heat, water, and chemicals in the
 

scouring and de-waxing process
 
* 	 Reduce amount of waste that is discharged to the environment
 

The importance of the project also lies in the working
 
association that has been forged between the NRC Textile
 
Research Laboratory and the textiles industry. Previously
 
Egyptian textiles producers have gone to foreign consultants
 
for 	problem solving. A recognized, local consultant group is
 
now 	available for the problem solving situations.
 

D. 	Development of Red Sea Fisheries
 

The Institute of Oceanography and Fisheries of the ASRT,
 
under the Applied Science and Technology Research Program
 
proposed the Red Sea Fisheries study project to develop a
 
better knowledge of fisheries resources in one area of the Red
 
Sea 	(Foul Bay region), to ascertain the technical and economic
 
inputs required to cxpand commercial fishing in that alea, to
 
improve the understanding of the biological productivity of the
 
Red 	Sea and to recommend whether commercial exploitation is
 
feasible. Because of the remoteness of the site and the
 
logistics of working in that area, progress was difficult.
 
Unlike the other R&D projects, the Red Sea fisheries activity
 
has not had a clearly identifiable "end-user" as a parcner.
 
This lack of R&D "pull" ha3 a'so had a deterring effect upon
 
the work even in the face of the obvious need for Egypt to find
 
high quality protein sources which can be economically
 
exploited for human consumption.
 

E. 	Investigation and Evaluation of Egyptian Bentonite Clays
 
for Industrial Applications
 

The project deals with the industrial application of
 
bentonite clays, a class of naturally occurring mineral
 
compounds capable of absorbing many times their owu weight of
 
water. This property is useful in land reclamation where
 
bentonites can act an a basic barrier below sandy soils to
 
prevent the effcape of irrigation water and soluble
 
fertilizers. Bentcnites can also be changed by chemical
 
modification, either acidic or basic, to provide binders in 
foundries, bleaching materials in the decolorlzation of 
vegetable and ialnerals oils, drilling fluids in oil 
exploration, catalyst carriers in chemical reactions, extenders
 
for insecticides, and for other chemical preducts used in
 
relatively high volume such as soil stabilizers in the
 
construction industry.
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Bentonite clays occur in potentially exploitable quantities
 
in several areas of Egypt. The R&D team is located within the
 
Central Metallurgical Research and Development Institute of the
 
National Research Centre and has industrial links with the
 
foundry industries, oil exploration companies, food industries,
 
and construction industries.
 

F. Preparation of Selected Pharmaceutical Chemicals
 

By far the majority of the pharmaceutical products marketed
 
in Egypt, both of biological and of chemical origin, are
 
manufactured abroad even though they may be packaged within the
 
country. Within the pharmaceutical companies (public sector)
 
and the Division of Pharmaceutical Industries, NRC/C-iro, exist
 
the experience and skilled manpower resources to achieve a high
 
degree of self sufficiency in drug manufacturing.
 

The specific goal of this R&D project is to characterize
 
the scientific and techno-economltc feasibility for commercial
 
production and marketing within Egypt of a limited number (4 to
 
6) of pharmaceutical chemicals.
 

JD
 
07/27/83
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ANNEX B
 

INDIVIDUALS AND INSTITUTIONS WHOSE
 
SERVICES HAVE BEEN PROVIDED TO THE ASTRP
 

UNDER BOSTID AUSPICES
 

Page No. 

* Individuals 25
 

* Universities 31
 

0 U.S. Federal and State Government Agencies 35
 
and Laboratories
 

0 Private Industries and Corporations 38
 

* Other Organizations 40
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INDIVIDUALS WHO HAVE SERVED
 
THE APPLIED SCIENCE AND TECHNOLOGY RESEARCH
 

PROGRAM UNDER BOSTID AUSPICES
 

JOINT CONSULTATIVE COMMITTEE -.U.S. PANEL
 

George Bugliarello
 
President, New York Polytechnic Institute
 

Mary E. Carter
 
Associate Administrator, Agricultural Research Service
 
U.S. Department of Agriculture
 

James Hillier
 
Intcrnational Consultant
 

Guyford Stever (Chairman, 1978-80)
 
International Consultant
 

F. Karl Willenbrock
 
School of Engineering and Applied Science
 
Southern Methodist University
 

Gilbert White (Chairman 1981--)
 
Institute of Behavioral Sciences
 
University of Colorado
 

NAS/NRC RESIDENT ADVISORS IN EGYPT
 

Leo S. Packer (1982-)
 
Helmut Weldes (1979-1981)
 

ADVISORY COMMITTEES/PANELS
 

More end Better Food
 

Harold Calbert
 
Department of Food Science
 
University of Wisconsin
 

Kristen McNutt
 
Executive Officer
 
National Nutrition Consortium
 

Donald Plucknett (Chairman)
 
Board on International Food and Agricultural Development
 
U.S. Department of State
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More and Better Food - Food Technology Pilot Plant Project
 

C. 0. Chichester
 
Vice President
 
Nutrition Foundation
 

C. E. Johnoson
 
Department of Food Science
 
University of Wisconsin
 

John Liston
 
Director, Institute for Food Science and Technology
 
University of Washington
 

Martin Miller
 
Department of Food Technology
 
University of California, Davis
 

George Pigott
 
Institute for Food Science and Technology
 
University of Washington
 

Development and Application of Biogas Technology in Rural
 
Areas of Egypt
 

Harold Capener
 
Department of Rural Sociology
 
Cornell University
 

Philip R.Goodrich (Chairman)
 
Department of Agricultural Engineering
 
University of Minnesota
 

T.B.S. Prakasam
 
Metropolitan Sanitary District of Greater Chicago
 
Cicero, Illinois
 

New Crops for Arid and Semi-arid Zones of Egypt
 

Joe R. Goodin
 
International Center for Arid and Semi-Arid Land Studies
 
Texas Tech University
 

Theodore llymowltz
 
Department of Agronomy
 
University of Illinois
 

Lowell Lewis
 
College of Natural and Agricultural Sciences
 
University of California, Riverside
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Cyrus McKell (Chairman)
 
Native Plants Incorporated
 
Salt Lake City, Utah
 

Darrel S. Metcalfe
 
Dean, College of Agriculture
 
Univeraity of Arizona
 

John P. Schaefer
 
President
 
University of Arizona
 

Evaluation of Egyptian Phosphate Ores and Phosphate Fertilizer
 
Production
 

Douglas W. Fuerstenau (Chairman)
 
Department of Materials Science and Mineral Engineering
 
University of California, Berkeley
 

James E. Lawyer
 
International Minerals and Chemicals Corporation
 
Bartow, Florida
 

James R. Lehr
 
National Fertilizer Development Center
 
Tennessee Valley Authority
 

Owen W. Livingston
 
Director of Chemical Engineering
 
International Fertilizer Development Center
 

Corrosion Causes and Control
 

Joerg Gutzeit
 
Amoco Research Center
 
Naperville, Illinois
 

Earl S. Snavely Jr.
 
Mobil Research and Development Corporation
 
Dallas, Texas
 

Wool Scouring and Wool Wax
 

Louis Mizell
 
The Wool Bureau. Inc.
 
Woodbury, Long Island, Now York
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Development of Red Sea Fisheries
 

Harvey R. Bullis (Chairman)
 
Private Consultant
 
Princeton, Florida
 

Benjamin Jones
 
Northwest and Alaska Fisheries Center
 
National Marine Fisheries Service
 
Seattle, Washington
 

Bentonite Clays for Industrial Application
 

Haydn H. Murray
 
Chairman, Department of Geology
 
Indiana University
 

Preparation of Selected Pharmaceutical Chemicals
 

William N. Hubbard Jr.
 
President
 
The Upjohn Company
 
Kalamazoo, Michigan
 

Nile Soil and Water
 

Constant C. Delwiche
 
Department of Land, Air, and Water Resources
 
University of California, Davis
 

Harold E. Dregne (Chairman)
 
International Center for Arid and Semi-Arid Land Studies
 
Texas Tech University
 

E. V. Richardson
 
Director, Engineering Research Cente
 
Colorado State University
 

CONSULTANTS
 

More and Better Food
 

Wilmer Larsen
 
Private Consultant
 
Madison, Wisconsin
 

James Fitch
 
Agri-Management Corporation
 
Yakima, Washington -28



Hore and Better Food - Food Technology Pilot Plant Project
 

Edmund Lusas
 
Director, Food Protein Research and Development Center
 
'Texas A&M University
 

Solimax Shenouda
 
General Foods Inc.
 
Tarrytown, New York
 

Development of Red Sea Fisheries
 

Alonzo T. Pruter
 
Private Consultant
 
Seattle, Washington
 

Harvey Bullis
 
Private Consultant
 
Princeton, Florida
 

Corrosion Causes and Control
 

M. Tom Thomas
 
Battelle Pacific Northwest Laboratories
 
Richland, Washington
 

Bentonite Clays for Industrial Applications
 

Donald Weintritt
 
Weintritt Testing Laboratories
 
Lafayette, Louisiana
 

R&D Management Systems
 

James Blackledge
 
Private Consultant
 
Denver, Colorado
 

National Policies for Science and Technology
 

Hyung Sup Choi
 
National Academy of Science
 
Seoul, Korea
 

Gilbert Devey
 
Private Consultant
 
Washington, D.C.
 

G. S. Gouri
 
UNIDO
 
Vienna, Austria
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David Lewis
 
Department of City and Regional Planning
 
Cornell University
 

Miguel Wionczek
 
Director, Energy Research Programs
 
El Colegio de Mexico
 
Mexico D.F.
 

INTERNS
 

Rebecca and Peter Doan
 
Department of City and Regional Planning
 
Cornell University
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UNIVERSITIES
 

American Univeraity
 
Center for Technology and Administration
 
Washington, D.C.
 

Colorado School of Mines Research Institute
 
Golden, Colorado
 

Concordia University
 
Montreal, Quebec, Canada
 

Cornell University
 
Ithaca, New York
 

Department of Food Science
 
Department of Aiimal Science
 
Vegetable Cropn Department
 
Division of Nutritional Sciences
 
Department of Agronomy
 

Duke University
 
Marine Laboratory
 
Beaufort, North Carolina
 

George Washington University
 
Program on Science, Technology, and Public Policy
 
Washington, D.C.
 

Georgia Institvte of Technology
 
Atlanta, Georgia
 

Office of International Programs
 
Engineering Experiment Station
 
School of Information and Computer Science
 

Harvard University
 
Program for Science and International Affairs
 
Kennedy School of Government
 
Cambridge, Massachusetts
 

Iowa State University
 
Ames, Iowa
 

Department of Animal Science
 
College of Veterinary Medicine
 

Massachusetts Institute of Technology (MIT)
 
Cambridge, Massachusetts
 

Center for the Study of Policy Alternatives
 
Technology Adaptation Program
 
Energy Laboratory
 
Department of Nutrition and Food Science
 

-31



Michigan State University
 
East Lansing, Michigan
 

Department of Food Science and Human Nutrition
 
Department of Dairy Science
 

North Carolina State University
 
Asheville, North Carolina
 

Minerals Research Laboratory

Textile Chemistry Department, School of Textiles
 

Texas Tech University
 
Lubbock, Texas
 

Department of Chemical Engineering
 

Texas A&M University
 
College Station, Texas
 

Food Protein Research and Development Center
 
Department of Entomology
 
Plant Science Department
 

Tufts University
 
Nutrition Institute
 
Medford, Massachusetts
 

Tulane University
 
New Orleans, Louisiana
 

Nutrition Department
 
Tropical Medicine Department
 
School of Public Health
 

University of Arizona
 
Tucson, Arizona
 

Office of Arid Land Studies
 
Department of Plant Science
 
Environmental Research Laboratory
 
Department of Soils, Water, and Engineering
 

University of British Columbia
 
Vancouver, British Columbia, Canada
 

University of California at Davis
 
Davis, California
 

College of Agriculture
 
Vegetable Crops Department
 
Agronomy and Range Science Department
 
Department of Food Science
 

University of California, Berkeley
 
Berkeley, California
 

Department of Chemical Engineering
 
Department of Nutrition Sciences
 
Department of Soil and Plant Nutrition
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Univereity of California at Los Angeles
 
School of Public Health
 
West Los Angeles, CaLifornia
 

Unsiversity of California at Riverside
 
College of Natural and Agricultural Sciences
 
Riqerside, California
 

University of Florida
 
Gainesville, Florida
 

Department of Entomology
 
Fruit Crops Department
 
Vegetable Crops Department
 

University of Illinots 
Department of Miircbiology, Urbana, Illinois
 
Department of Pharmacognosy and Pharmacology, Chicago,
 

Illinois
 

University of Iowa
 
Department of Botany
 
Iowa City, Iowa
 

University of Miami
 
Clean Energy Research "nstitute
 
Coral Gables, Florida
 

University of Minnesota
 
Department of Animal Sciences
 
St. Paul, Minnesota
 

University of Nebraska
 
Department of Animal Sciences
 
Lincoln, Nebrasl'a
 

University of NeytL Carolina
 
School of Public Health
 
Department of Nutrition
 
Chapel Hill, North Carolina
 

University ol Oklahoma
 
Pediatric Derartment
 
Oklahoma City, Oklahoma
 

University of Southern California
 
School of Pharmacy
 
Los Angeles, California
 

University of Utah
 
Department of Metallurgy
 
Salt Lake City, Utah
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University of Wisconsin
 
Madison, Wisconsin
 

Department of Food Science
 
Department of Dairy Science
 
Department of Bacteriology
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FEDERAL AND STATE GOVERNMENT AGENCIES/LABORATORIES
 

Environmental Protection Agency
 
Washington, D.C.
 
Denver, Colorado
 
Gulf Breeze, Florida
 
Athens, Georgia
 

Florida Department of Natural Resources
 
Marine Research Laboratory
 

St. Petersburg, Florida
 
Marathon, Florida
 

Food and Drug Administration
 
Washington, D.C.
 

Division of Nutrition
 
Division of Chemistry and Physics
 
Epidemiology Unit
 

National Fertilizer Development Center
 
Tennessee Valley Authority (TVA)
 

Muscle Shoalf, Alabama 

National Institj~tce of Health (NIH) 
Bethesda, Maryland 

National Institute of Child Health an'1 Yluman Development 
National Institute of Arthritis, Mata 'olism, and Digestive 

Diseases
 
National Institute of Allergy and infectious Diseases
 

National Oceanic and Atmospheric Administiation (NOAA)
 
National Marine Fisheries Servike (NMFS)
 

Northeast Fisheries Center
 
Highlands, NLw Jer3ey
 

Southeast Fisheries Center
 
Miami, Florida
 
Panama City, Florida
 
Gulf Breeze, Florida
 
Beaufort, North Carolinu
 

National Techntcal Tnformation System (NTIS)
 
Sprlngfield, Virginia
 

Offi:e of Science and Technology Policy
 
Executive Office of the President
 
Wasb'ngton, D.C.
 

Office of Technology Aspessment (OTA)
 
U.S. Congress
 
Washington, D.C.
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Smithsonian Institution
 
National Museum of Natural History
 
Washington, D.C.
 

Smithsonian Science Information Exchange (SSIE)
 
Washington, D.C.
 

U.S. Bureau of Mines
 
Salt Lake City, Utah
 

U.S. Department of Agriculture 
Beltsville Agricultural Research Center 
Beltsville, Maryland 

Cotton Insects Research Laboratory
 
College Station, Texas
 

Eastern Regional Research Center
 
Philadelphia, Pennyslvania
 

Forest Products Laboratory 
Madison, Wifconsin 

Human Nutrition Research Laboratories 
Grand Forks, North )a'.ota 

Insects Attractants Laboratory
 
Gainesville, Florida 

Insects Affectitg Man and Animals Research Laboratory
 
Gainesville, Florida
 

Lake Alfred Agricultural Research and Education Center 
Lake Alfred, Florida 

National Animal Disease Center (NADC)
 
Ames, Iowa
 

National Veterinary Services Laboratory
 
Ames, Iowa
 

Northern Regional Research Center 
Peoria, Illinois 

Quincy Agricultural Research and Education Center 
Qalncy, elorida
 

Science and Education Adminnistration (SEA) 
Hyattsville, Haryland
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Soil Conservation Service
 
Washington, D.C.
 
Phoenix, Arizona
 

Southern Regional Research Laboratory
 
New Orleans. Louisiana
 

U.S. Salinity Laboratory
 
Riverside, California
 

U.S. Water Conservation Laboratory
 
Phoenix, Arizona
 

Western Cotton Research Laboratory
 
Phoenix, Arizona
 

U.S. Department of State 
Office of the Coordinotor for the U.N. Conference on Science 

and Technology for Development 
Washington, D.C. 

Virgin Islands Department of Conservation and Cultural Affairs
 
Division of Fish and Wildlife 
Charlotte Amalie, Virgin Islands
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PRIVATE INDUSTRIES/CORPORATIONS
 

Agrico International
 
Tulsa, Oklahoma
 

Urea ammonium nitrate solutions plant, Verdigris, Oklahoma
 
Faustina fertilizer producLion complex, Donaldsonville,
 

Louisiana
 
Fort Croon muno and plant, South Pierce, Florida
 

Amerchol Company
 
Edison, New Jersey
 

Amoco Research Center
 
Naperville, Illinois
 

Aquafine Corporation
 
Brunswick, Georgia
 

Burlington Industries
 
Clarksville, Virginia
 

Carnation Research Corporation 
Van Nuys, California 

Cargill Inc.
 
Wayzata, Minnesota 

Flax Sunflower Department 
Domo"tic Soybean Processing Division 

Cotton Inc.
 
Technical Research Services Department 
Raleigh, North Carolina 

Davy McKee Engineering Design Co. 
Lakeland, Florida
 

Del Monte Research Center 
Walnut Creek, California 

Denver Equipment Division 
Joy Manufacturinj Company 
Colorado Springs, Colorado 

Eastern Artificial Insemination Cooperative 
Ithaca, New York 

Farm-larid Induivt re; Inc. 
BarLow, Florida
 

Foremost-McKesson Company
 

Gilroy, California
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Gardinier Inc.
 
(formerly U.S. Phosphoric Products)
 
Tampa, Florida
 

General Foods Corporation
 
Tarrytown, New York
 

Gerber Products
 
Fremont, Michigan
 

Grande Cheese Co.
 
Brownsville, Wisconsin
 

Hazen Research 
Golden, Colorado
 

Hunt-Wesson Foods
 
Research and Development Department
 
Fullerton, California
 

International Mierals and Chemicals Corporation
 
Lakeland, l lorlda
 

Mobil Research and Dvvlopment Corporation 
Materials Lg'neerlng Sect-ion, Paulshoro, New Jersey 
Mobil Field Research Liboratory, Dallas, Texas 

Pfizer Genetic,3
 
Doniphan, Nebraska
 

i.,iio'F Csoperative Oil Mill 
Lubbock, Texan
 

Ranchers Oil Company
 
Fresno, California
 

Stauffer Chemical Company 
Vernal, Utah 

Tetrca Tech International 
Arlington, Virginia 

Unichem Intornatiornal 
Hobbs , New Hexlco 

U.S.S. Agri( hmmlcals 
Bartow, Florida 

U.S. 	 Steel co ,poration 
Engine,, and Consultants, Pittsburgh, Pennsylvania 
Raearrh laiboratory, Monroeville, Pennsylvania 

Webster Intirn.ational 
Los Angelen, (t.4lfornia 
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OTHER ORGANIZATIONS VISITED
 

American Chemical Society
 
Washington, D.C.
 

Battelle Memorial Institute
 
Columbus, Ohio
 

The Bio-Enecgy Council
 
Washington, D.C.
 

Burke Rehabilitation Center
 
Nutrition .,nd Metabolic Research Division
 
White Plains, New York
 

Denver Research Institute 

Office of International Programs 
Denver, Colorado 

Fertilizer Inst'tute
 
Washington, D.C.
 

Institute of Gas Technology 
Chicago, Illinois 

Internationnl Bank for Reconstruction and Development 

Washington, D.C. 

International Center for Arid and SemiArid Land Studies
 
Lubbock, Texas
 

International Fertilizer Development Center
 
Muscle Shioals, Alabama 

Nutrition Foundation 
New York, New York
 

Volunteer in Technical Assistance (VITA)
 
Mt. Rainier, Maryland
 

The Wool Bureau
 
Woodbury, Long Island, New York
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