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Fxplanatory notes

Reference to "dollars" ($) indicates Inited States dollars.
The monetary wnit of Tsrael is the Israeli pound (§1).

Use of a hynhen (-) bhetween dates representing vears signifies the period
involved, including the beginning and end years, e.g. 1971-1973.

A slash (/) between dates representing years indicates a crop year or
financial year, c.g. 1971/72.

The following abhreviations are used:

Technical abbreviations

m/m man months
PVC nolyvinvl chloride
research and development

v ultraviolet
Organizations
(IR Centre for Industrial Research (Israel)

NCRD National Council for Research and Develonment (Israel)

WAITRO World Association of Industrial and Technological Research
Orpanizations

The designations emnloyed and the presentation of the material in this
mublication do not imply the expression of any opinion whatsoever on the part
of the Secretariat of the llnited Nations conceming the legal status of any
contry, territory, city or area or of its authorities, or conceming the de-
limitation of its frontiers or boundaries.

Mention of firm names and commercial products does not imply endorsement
by the United Nations Industrial Development Organization (UNINO).
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SIMMARY

This is the terminal renort of the project for the establishment of a
"Contre for Industrial Research" in Tsrael (DP/TISR/64/511). The Project Docu-
ment was siened in March 1966 and work hesan in October 1966, The nroject vas
formally terminated on 30 Sentember 1974, This renort describes in detail the
activitics of the Centre from its incention to the end of 1971 and assesses its

cffect on Isracli industry,

The rurposc of the nroject was to establish and initially to oncrate an
industrial research centve which wonld be canable of promoting the anplication
of the findings of basic research to industrial production, and thus would help
to accelerate industrial develomment. By the end of the nroject, the Centre
had sained the active co-oncration of industry and of governmental agencices;

a substantial nart of its activities are now in fact financed by industry,

A major achicvement of the project, as indicated in the conclusions of
this renort, is that it created for the first time in Tsracl the nossibility for
a research institute to nlan ahead for scveral vears and to imnlement plans
according to changing needs and conditions. Results of a studv to assess the
ceffect of the Centre's research on the branches of Tsracli industry vith which
it has been working shaw that for the neriod 1971-1973 it had an impact in
financial terms of more than twice the amount of the total investment made to
establish and oncrate the Centre over the neriod 1967-1973.

The report recommenvls that the Centre should receive government sunport for
five years to allow it to grow in sten with the acceleration of its activitics
and to meet the need for pilot plant space and an in-service training nrogramme.
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INTROIICTTON

This is the terminal report of the nroject for the establishment of a Centre
for Industrial Rescarch (CIR) in Israel (DP/ISR/64/511). The Project Document
(referred to in this report as the Plan of Onerastion) was signed on 13 March 1966
hv representatives of the Imited Nations and the Government of Israel. The
Imited Nations was desimated executing agency for the nroject, working through
the tnited Nations Development Programme (TINDP) and the United Nations Industrial
Develonment Organization (ININ). The Government of Isracl assigned the Technical
Assistance Department of the nfficé of the Prime Minister as its counternart

agency,

Rackground

e of the most vital needs of Tsrael has heen to enhance its industrial
canahilities and to increase industrial output for both local consumption and
exnort, in order to improve an adverse balance of trade and approach self-suffi-
ciency.  Awarencss of this need has become more acute during the last decade with
the vecognition of the limitations and inadcouacy of relving mainly on an exnand-
ing primary materials industry such as agricultural produce and minerals. Plans
for the ldivorsif'ication of considerable means towards the develonment and exnan-
sion of nrocessing industries have taken into account the availability of pro-
fessional man-power in Israel with adeguate technoloeical and scientific back-
ground who mav be diverted and trained to function in industry and in industrial
research. This training and re-orientation towards apnlied research has thus

become a matter of high nriority.

Prior to the establishment of this pnroject there existed an institutional
infrastructure for undertaking applied research, but it was recognized that a
new organization snecially geared for the purpose was required in order to pro-
mote more purmoscful research activities and a more successful approach to ac-
celerated adoption of advanced technologics by industry. Most industrial enter-
prises in Israel were and continue to be unable to maintain and supmort an
R & D effort owing to their relatively small size and the markets served; it was
therefore deemed that the Covernment must take the initiative in furnishing these
capahilities.
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On the basis of the agreement between the United Nations Special Fund and
the Government of Israel (December 1059) conceming assistance from the Special
Fund, and in accordance with conditions specificd thercin for the provision of
such assistance, both partics agreed in 1965 to create a five-year nroject to
establish the Centre for Industrial Research (CIR).

The npurpose of the project was to assist the Government of Israel in the
establishment and initial operation of a centre for industrial rescarch which
should be capable of promoting the application of the findings of basic rescarch

to industrial production as a means of accelerating industrial development.

To this end and nrior to the signature of the Plan of Omeration, the Centre
was established as a Government Corporation under the acgis of the National Council
for Rescarch and Nevelonment. (NCRD). It entered into bilateral agreements with the
Israel Mining Industries, Haifa, and with the Tsrael Fiber Institute, Jerusalem,
to comhine with them as soon as nracticable.

In accordance with an asrcement with Technion, which s the Isracl Institute
of Technolopy, the building housing CIR's permanent laboratories was erected on
the erounds of Technion City, 'aifa.

According to plans, building activities should have started in 1966, in order
to enablc CIR to occupy permanent quarters by 1968. However, actual construction
was started only at the end of 1967 and progressed slowly over more than four
years; CIR moved into the unfinished premises in April 1971. The nrolongation
of construction activities has caused considerahle delays in implementing the
programme, creating a chain-reaction of further delays in the recruitment of local
staff, in the nurchasing of equirment and in the utilization of fellowshins and
exnert nosts.

Financial contributions

The original nlan of expenditure has undergone several modifications, both
in total amount and in allocations according to the components of the original
Plan of Onmeration. In consequence of three Adjustment Advices and several project
revisions, the amounts cortributed total $US 15,124,845, of which $US 1,329,600 were
allotted by the INDP Special Fund, $US 1,025,245 were contributed in cash and
$1S 12,770,000 were contributed in kind by the Government of Israel.
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Objectives

Activitices

Emphasis was put on medium- and long range industrial applied research, with
the aim of developing new and improved products and processes, and on assistance
to industry by consultation, by dissemination of scicntific and technological
informat ion and by technical and economic analysis of new and promising technologi-

cal products and proccesses.

Technological arcas of work

Work was concentrated on food technology, plastics, textiles and {ibres, and
minerals and industrial chemicals, all of which are of primary significance and

imortance to potential expori inlustries.

Capabilities and facilities

These were designed to establish objective-oriented laboratories and disci-
plinary uni*s to execute the planned activities and to establish an efficient
organizational framework for planning and carrying out industrial R & D.

Manpower improvement

The objective was to plan and implement an in-service training programme,
comprised of hoth short- and lang-term courses with the aim of updating and further
develoning the capabilities of the professional staff.

Phases of implementation

Field work on the project started on 13 October 1966 with the appointment
of A. Baniel as General Manager and the start of recruitment of local staff. At
the end of December 1966, P. B. W. Gollong assumed the post of the Project Manager
of CIR for threc years, after which his functions were taken over by the
Resident Representative of UNDP, assisted by the CIR Chief Administrator.

The original Plan of Operatimn underwent three significant changes, each
confirmed hy an official Adjustment Advice. Adjustment Advice No. 1, signed
on 11 August 1967, amended the original time-table of the Plan of Operation in
view of delays in the implementation of field work and construction. Adjustment



Advice No. 2, signed on 4 August 1909, up-dated the Man in view of aador delavs
in the completion of the permanent lahoratories, which cansed delays in local
staff recruitment, in placing requisitions for equipment and in immlementing
exnert and fellowshin nroprammes.  Adjustment Advice No.o 3 was signed on

10 March 1971 in view ol the fact that becanse of accummlative delays CIR was

unable to utilize all allocations by 31 December 1971,

In addition, scveral project revision forms were issued alter 31 hecember 1971
to rephase the project's budect and the timing of expenditures into 1971, in

order to cnable the successlul termination ol the project by 30 September 1971,

Several policy changes also ocanrred during the period 1960-1971 vhich have
had significant c¢ffects.  In 1966 the Govermment of lIsvacl planned to mcormerate,
hy anpropriate agrecements, the newly created Contre of Industrial Rescarch (CIR)
(Technion Cammus, flaifa) with the Tsracl Mining Industries (IMI} (Haifa Bay arca)
and the Tsrael Fibers Institute (Jemsalem).  These plans were not implemented
cince e 1960 a4 povernment committee initiated changes an the cromisational
affiliation of govemment rescarch institutes and placed them under the aceis of
different ministrics and their respective research administrations
("Katchalsky Peport' ). This new management became Formal and Tunctional in
"
.

"

1071, 1t did not have a significant eflect on the micnentacion ot

namely on fellowships and cquiprent.

Policy changes resulting from the new affiliations also alfected changes

in the management at CIR and at IMI, but not at the Vibers Institute.  The
management changes involved - initially and significantly at CIR and later at
IMI - also changed the direction and trend of research activities and the
Institute's involvement with industry. At CIR the results have been clearly
discemible in terms of accelerated rescarch nndertakings sponsored ond financed
by industry. The reorgaization is still under way at ML and at the Fibers

Institute, but new pattems have not as yct cmerged.

The institution of a Country Programme in licu of the individual projects
- as per the nolicy chanee apreed upon by the Imited Nations and the Covermment
- has not affected the activities within the scone of the Plan ol Operation,
At the end of 1973 the Government of lsracl decided to terminate this nroject

by 30 September 1974 and to complete the imnlementation, if needed, of all

expert and fellowshin comonents, even if not utitized completely by then.
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L. SIMMARY OF PROTJECT OPERATTONS

Counternart staflf

Te follawine table describes the staff of the three member organizations,

bv size and function, at the temination of the nroijcct.

hreanization

Staff function Total staff CIR ™ Fibers Institute
Management and

administration 80 N 38 2
Professionals

(scientists and

cngineers) 145 40 03 42

Technicians and

others 150 A 85 33
Total R4 102 186 96
Exnerts

At o e

According to the Plan of Oncration, 231 exnert m/m were allotted to the
nroject, of vhich 212 m/m were imlemented as follows (for details sce annex 11}

Lxnerts Man-months
CIR
Proicct Manaver 1 36
Food Tnstitute 10 64
Mastics Tnstitute ] 24
Suh-total for CIR 17 124
mr 6 63
Fibers Institute 15 25
Total 38 212

Nineteen m/m were nnt implcmented, because suitahle candidates were not found or
were not availahle by 30 Sentember 1974, the date plamned for termination of
the project. It is honed that this halance will he implemented at CIR later,
within the framework of the Countrv Programme.
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Of the 38 cxmerts assigned, 14 had long-term assignments of 6-24 months,
whereas 24 were engaged for short terms of 1-3 months.

Al1 the experts, with minor cxcentions, were gratifyingly suited to carry
out their assignments and fulfilled their tasks successfully. Their contribu-
tions to the nrogress of IMI and the Fibers Institute, and cspeciallv to the
development of CIR, have been cssential. Their greatest effect has been to
raisc substantially CIR's scientific capabilitics and to increase its nrofessional
standing. (For narticulars, see annex I1.)

Fellows

According to the Plan of Omeration, 249 m/m for fellowshins were allotted of

which 198 were imnlemented by the Institutes as follows (for details sec annex ITT):

Fellows Man-months

CIR
Food Institute 7 18
Plastics Institute 11 32
Amnlied mathematics 3 7.5
Research administration 2 4

Sub-total for CIR 23 71
M 18 83
Fibers Institute 25 _§§_5

Total 66 198

Fifty-one m/m were not implemented, mainly because during the life of
the nroject not enough suitablecandidates were available; particularly towards
its termination, from October 1973 onward, army service interfered with the
placement of candidaies. It is hoped that the Government will agree to a modus
operandi by which the outstanding fcilowship allotment will be implemented at
CIR even after the official termination of the nroject.

Of the 66 fellows, 10 completed long-term assignments of 6-12 months,
whereas 56 served short terms of 1-4 months,
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Almost all fellowshins were extremely well planned and hishlv useful both
to the fellow and to his parent institute. Uxnerience gained by the fellows
definitely contributed to CTR's nrmofessional cometence and standing, cnabling
its nersonnel to tackle current technological nroblems with professional pro-
ficiency. Tt helped in undating the nrofessional capahilities of CIR, lending
anthoritv to its offers to implement new approaches in research and technology

for industrv,

Within the framework of the Plan of Operation, a total of $1S 1,456,445 was
allotted for the nurchase of eauipment, mainly for laboratory R & D work, for a
variety of testing couinment and for pilot plants. Of these funds roughly one
third was allotted to the project by the United Nations and the remaining two
thirds were made available hv the Government of Israel and transferred to the
HInited Nations, which had sole authority on decisions of procurement.

IIn to the end of 1973, eauipment worth annroximately $US 1,400,000 had heen
ordered, delivered and installed in CIR's laboratories, workshons and pilot
plants. Orders for the outstanding balance are exnected to be placed accordine

to nlans,

The following table summarizes the distribution source of funding and costs
of ecauinment ohtained within the framework of the Plan of Operation:

Institute Nollars

CIR 705,445

Food Institute 260,245

Plastics Institute 283,200

General 162,000

IMD 294,800

Fibers Institute 456,245
Total 1,456,440
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Source of funds
(ecuinment only)
Special Fund 480,000
allocation
(lovernment
contribution in
cash 976,445

Total 1,456,445

Source and number of items

Cateporv of cost United Nations Government Total
Items above $15,/M0 5 1n 15
Items $5,000-$15,000 20 30 50
Items less than $5,000 155 440 595

Total 180 480 660

Since the eauipment received by the Institutes during the period 1966-1974
comrises a great number of items, only a partial 1ist of major items and their
apnlication is given in annex IV.

Appraisal of immlementation

The 'nited Nations system of murchase and procurement proved in practice
most efficient: the equinment most suited to CIR's needs was obtained very
economically and vet according to specifications, and deliveries were mostl;’
on schedule.

The flexib1lity and accommodation encountered by CIR among United Nations
authorities, in phasing and rephasing of timing and in some cases even of sudden
cancellations of eaipment, has been much amnreciated.

Consequently, CIR has heen ahle to avoid situations in which equipment was
held in crates or unused. All eauipment received has heen fully utilized and
in good order. In-house maintenance and contracted technical service have enabled
CIR to have all eouinment fully operable, even items ordered as far back as 1966.
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Main activitics

(eneral

Rackeround and exnloratory research recouired considerable investment of means
and cefforts durine the whole period of the nroject, csnecially in the newly
created Plastics and Food Tnstitutes as well as in the suprorting division for

techno-cconomic services - all three within the framework of CIR,

Joint CIR-industry and interdiscinlinary R & D is by now so well established
that the Covernment as well as industry is usine CIR's services, facilitices and
know-how not onlv for research and industrially related activities, hut also
for contract research and development, cconomic feasibility studies and indus-

trial develorment planning.

CIR now routinely eathers and evalnates facts, fionres and trends regarding
the nresent and future growth of the local food and plastics industries, as well
as exnort reauirements and prosnects. These data have served CIR in formulating
a basic five-vear nlan for its activities and in defining nriorities according
to national and industrial rcauirements, in order to be able to fulfil its
mirposc of promoting anplicd rescarch useful in accelerating industrial develon-
ment. Part of the work done nrior to Octoher 1973 had to he re-evaluated in view

of new national and international cconomic develonments.,

CIR is in the process of creating, as an additional institute, the Paint
Research Laboratory. TFull implementation of this nroject will probably be nro-
longed, however, since it annears now that the Paint Research Laboratory will
be housed at CIR's auarters hy the end of 1975.

A management information sub-system has been developed and amnlied at (IR,
to aid management in planning, follow-up, accounting, and controlling all of its
activities and finances. The system furmishes information and statistics in
cross-sections annlicable, correspondingly, to all levels of management from
over-all through Institute and individual project management.

CIR edits and distributes two monthly mpublications, fumishing information
on the most current literature concermning food and plastics technology.
In addition, the Fiber Institute muhlishes a monthly journal for the textile
industrv.
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Food Institute

T~ Food Institute was established within the framework of the project.
From modest beginninps it has grown into an efficient, dynamic, active groun of
several interrelated discinlines. Its scope of activities has grown commensurately
with the development of co-operation with the other disciplinary graups of (IR,
enabling the Food Institute also to tackle such arcas as the packaging of food
products (with the Plastics Institute) and techno-economic feasibility studies,

including market rescarch (with the Division of Economics and Applied Mathematics).
Laboratories of the Food Institutc by disciplines arc:

(a) The food technology group is cngaged in process development, including
conventional and modificd dehydration, freezing and sterilization, as well as
in product improvement and development including products based on soya, milk,
fish, vegetables, fruits and meat;

(b) The microbiology group is cngaged in a wide range of activities particu-
larly involving the micro-biological aspects of food-processing and quality
assurance of food nraducts. [Its professional capabilities are recopnized and
acclaimed by industry as well as by government agencics, and its services are
widely sought after in tackling processing line and shelf-1ife problems, quality
assurance and control and standandization;

(c) The biochemistry group concentrates on the characterization of and
quality assurance of food nroducts, on the characterization and cxploitation of
enzymatic systems and on the separation of plant proteins including development
of their industrial applications;

(d) The organic chemistry group is cengaged in developing and applying
rautinc procedures for the quantitative determination of pesticides residues in
processed foods, in the characterization of natural products and in synthesis
and reaction mechanisms (e.g. hydrogenation of edible oils) related to processed
foods;

(e) The analvtical and physical chemistry group activitices are interwoven
in the work of the Food Institute; however, direct services to industry constitute
a considerable part of their programme;

(f) The organoleptic laboratory renders services both on contract and within
the framework of in-house development projects. The laboratory has a special
kitchen as well as individual and group-tasting facilities, with controlled
temperature, humidity and lighting;

(g) The pilot plant facilities are still insufficient. At present a frecring
tunnel for testing and rescarch has been installed.

The directed applied research, coupled with emphasis on interdisciplinary
planning and programmes, has led to the development of products and processes
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suitable to the specific circumstances of the food industry and market of Israel,
as well as to its nceds for maintaining and improving a competitive standing in
the export markets. Some of these are listed here:

(a) Industrially exnloited developments
Stahilization of colloidal systems and modifications of rheological
characteristics (e.g. juices and concentrates)
Improving the solubility of natural bitter compounds (e.g. naringin)
Stabilization and use of essential oils

(b} Product and process dcvelopment

Natural fruit powders

Improved dehydration of apricots

Dehydrofreezing of fruits and vegetables
Characterization of bitter agents in processed avocado
Flavour-retaining dehydration of bananas and strawberries
Ambient temperature dechydration of vegetables

Production of a novel soya product and its utilization in conventional
and new products

Non-dairy fermented products made of soy protein
Production of novel products from baccala fish
Synthesis of flavour compounds
Alleviation of waste disposal (whey) through growth of single-cell
proteins
(c) (uality improvement

Microhiology of processed citrus products
Prolongation of shelf-life of dairy products
Evaluation and use of preservation materials
Development of preservation systems
Microbiological specifications and standards for processed food
(public health aspects, prevention of spoilage)
(d) Quality assurance of exported processed food

Assistance with problems of in-line microbial contamination
Testing of processed citrus products, especially for export

Microbiological quality assuramnce of both dehydrated and frozen
fruits and vegetables



Pesticide residues in processed foxl products
Metal residues in processed products

General gidance and instruction to irdustry

Plastics Institutce

The Plastics Institute, established within the scone of the nroicct, was
planned in anticiration of a dynamically arowing nlastics industry in Isracl,
verv much in need of an annlicd rescavch institute which would he canable of
rendering the scientific, cngincering and techno-cconomical services necessarv
to sustain its erowth and to immrove its competitive standing in the cxrort
market. The Institute has acauired an cxcellent renutation in Tsrael for its
record of accomlishments in filling the various necds of the plastics ir‘hhnstr,\'.
It has an integrated tcam of pronerly trained, exnerienced and dedicated ner-
sonncl, and suitahle eauinment.

The Ipstitute cneages in amlicd backeround rescarch in the arca of polymer
svnthesis and chemical modifications, and studics of structure and nrorertics, such
as the followine:

theolorical nronerties of thevmonlastic melts
Solubilitv naramcters of nolvmers

Flame retardants in nlastics

\nionic nolvmerization

Novel thickening apents

Thermonlastics containing metal oxides

- enws WED WS GN) SN SN GED GED GO NN D O O BN - - e



The Tnstitute is active in the development of specialty polyvmers, the
fornulation and preraration of comnounded materials and various nrocessing studics,
These camabilities are of special interest to medinm and small-sized industries,
which can utili-c¢ the staff of the GIR and caninment for this pumose without

ipci ring ane investment,
The following arc some examiles:

(Cast polvamides

Rotational casting stndies

Thermonlastic foam extrusion stidies

Novel ashestos reinforced vinvl plastics
Novel nreniration of non-ionic surfactants
Fibre-reinforced plastics

Oriented, short tibre-reinforced nlastics
Protection apainst UV degradation

Adhesives based on vinvl chloride/acrylate copolymers
Exploratory develonment of svathetic leather
Vacuum forming stidies

Chemical crossltinking of cethylene copolvimers

Mechanical beohaviour of glassv polymers

In addition, the Institute has offered some product design, based on
considerations of materials, of nrocess and of local economic, marketing and

consumtion nattems, such as:

Gaskets of snecial design for hish nressnre water dialvsis systems
Polvmer-nest icide systems for controlled relcase
Anplication-tailored adhesives

Foamed thermoplastic injection-moulded nroducts

Flexihle laminates for nackaging

The Plastics Institute also offers technical and consulting services as
well as non-routine testing services and economic evaluations., Examnles of

consilting are:

Recommendat ion of materials for specific amnlication
Recommendation of advanced production processes
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Mualitv-control procedures and specifications
Consumers 1inauiries; market studies; technological surveys

Techno-cconomic project feasibility studies

Ixamples of testing are:

ffects of nrocessing conditions

Gas permeability of films for packaging

Processing and characterization - rotational molding
Chemical analvses

Physical testine, including sample preparation of compression- and
infection -moulded standard test specimens

Economics and Applicd-Mathematics Division of CIR

This group began work in 1967 with two professionals as an applied-mathematics
team to instruct and encourage the staff of CIR and IMI to apnly computer-based
and mathematical techniaues in their work planning and programmes. During the
last two vears the Nivision has grown to six professionals, three specialists
in apnlied mathematics and threec economists with engineering trainine. The
Nivision indertakes techno-economic assessments of projects contracted by
government agencies and by industry, and participates in most in-house proprietary
nroorammes of CIR.

It was decided in 1972 to link un CIR with Technion's IBM 370/165 commuter
in order to satisfv the needs and increase the capahility of the Centre. To
achieve this, a suitahle IBM terminal was ordered in 1972, This direct link-um,
however, has not heen made to date hecausc complications have arisen owine to
IBM sales resulations. It anpears that the eauipment will, however, be installed
hefore the termination of the nroject.

The Nivision's scope of activities include:
pe

(a) Computer apnlication in mathematical and statistical analysis in
chemical engineering and research;

(h) Computer anplications in techno-economic evaluations of proposed
projects;

(c) Management information suh-systems, adapted to the needs of CIR, for
budget cantrol, nroject implementation and costs, and for various neriodical
data required for efficient R & D administration;
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() Backpround and market studics, including assessments of the state of the
art, of subjects involving apnlied mathematics and use of computers.

In addition to its routinc involvement in in-house projects at CIR, the

Mvision has heen praducing its self-initiated output, including:

(1) Enpineering calculations by computer similation of a new food
manufacturine nrocess, bv which the dimension: of the nrocess cauinment, its
costs and profitability have been evalnated according to various sets of data:

(M Similar nrojects comleted on contract hy industry for a planned
factorv for the manufac ture of nrefabricated housine wnits from plastic material.
The techno-cconomic groun also took an active nart in these nrojects;

(¢} lLiterature review of computer similation of liauid-liguid extraction;

(MY Preparation of a statistical plan to establish ontimm experimental
conditions in a most cofficient manner:

() Analvsis of corrosion in food cans;
() Analyses of pilot-plant data for a number of projects;

(/) In-house publication of various commuter programmes adapted for local
use (e.g. 2 sub-routine for numerical analysis and a programme for analysing
crvstallogranhic Jdata);

(M) Market analvses, including marketing studies, up-dating of survevs
and renorts performed carlier, and nre-project preliminary data for feasihility
studies;

(i) Economic data analvses, including feasibility of new surveys of diverse
nroblems in industrial sectors, processes usnally sponsored hy Government and -
industrv:

(iY Comuter nrogramme (ECON) was premared for calculating various
economic criteria as an aid in judging industrial projects anplicable to Israeli
conditions. This programme has alrcady been marketed in its nresent form.

It has the advantape that it can be marketed with slight modifications to
different customers;

(k) Manasement information sub-system of CIR, now successfully in use for
the second vear, has during this time been broadened as well as rvefined. lately
the Tndustrial Rescarch Administration (Ministry of Commerce and Industry) has
decided to activate the svstem, with the help of CIR, as a sponsored projcct
in its other Tnstitutes.

From the above-1listed output it may be seen that this group has succeeded
in becoming integrated into the framework of the Centre's interests and has

participated fully in it< projects,
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Sapporting activities

The various swporting activitics of CIR comprisc:

(a} Services to public interests:
(i) Leading participation in scveral professional committees of the
Isracl Standards Institute;

(ii) Participation in national committees, organized by professional
or trade associations in arcas related to CIR interests;

(i11) Support and administration of the Isracl Plastics Socicty {1PS) ;

(iv) Membership and participation in WAITROS
(h) Publications informtion and documentat ion:

(1) Monthly newsletter to the food and pl:lstic.s industrics;
(1i) Publication of the Joumal of the Isvoe1 Plastics Socicty;

(iii) Compilations and rescarch pnblications on specific subjects
(c.g. on tolerance limits for pesticides residues in processed
fruits and vegetables; chlorination of water in food-processing
plants ctc.);

(iv) Information retrieval and documentation scrvice on request;
(c) In-house technical service and maintcnance:

(i) Installation of new cquipment;

(ii) Maintenmce of all laboratory pilot and general cquipment, co-
ordinated in some cases with contracted technical service;

(iii) Making accessorics to existing cquipment and modification of
other for adaptation to special nceds in rescarch.

IMI-Institute for Rescarch and Development

The IMI-Tnstitute for Research and Development is located at the rescarch
and development laboratories of the Isracl Mining Industries Company. The latter
was founded shortly after the creation of the State; its purposc was to estab-
lish a chemical industry hased on the mineral resources of the country. The
initial activity of IMl focussed on the chemical analysis ot the mnerals,
followed by process development activity such as equipment, engineering, and
plant design. When the activity of IMI was rcorganized in 1964, the rescarch
laboratorics were set up as an independent governmental company within the
framework of the Ministry of Development.
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IMI joined the project's ™lan of Operation and until mid-1971 it also acted

as the mentor of CIR with A. Baniel as a joint General Manayer.
In its nresent state IMI comprises the following resecarch departments:

Process deve lonment
Organic chemistry
Materials engineering
Chemical engincering
Pilot plants

Analytical chemistry

This departmentalization is based on the ficlds of activity and their degree of
advancement, bnt rescarch workers are subject to transfer from one department
to another according to need.  The rescarch activity is organized and sustained

by the following administrative and supporting departments:

Business development

Patents' registration and follow-up

Finance and budget

Storchouse and nurchase

Workshop, mechanics, plastics and electricity

Librarv and documentation -

Administrative scrvices

The research and -levelopment activity is applied along two main lines: one

concems the economic and efficient exploitation of the raw materials cxisting
in the comtrv (c.g. phosphates, potash, bromine, salts, magnesium and petroleum);
the other is characterized by the development of new products, new technologies
and modem equipment for application in the chemical industry, and by the
improvement of existing products.

The efforts expended at IMI on research and development have led to an ac-
caummulation of know-how and processes the application of which within the country
has helped to strengthen the chemical industry and the national economy. This
effect is especially evident in the activities of the Tima Copper Mines Company,
Haifa Chemicals, Arad Chemical Industries and Rami - Special Refractories.



A supplementary result of the oneration of the above-menticned companics
has been the start of local engincering praduction of industrial equipment and
the creation of new nlaces of work.

The efforts that have been investaed in the past have also resulted in the
accumilation of a considerable pool of kow-how and processes available for
future application. 10 is noteworthy that iMP fas developed processes which at
the time of their publication were rejected 4s too progressive and sophisticated,
hut after 10 vears or more these hecame actual.  One such example is the process
for the separation of maencsium <alts from head Sca brine, published in 1956

there i1s great interest in its application now.
The following is o short review of IMI's activity during the last few years:

(a) Research on indigenous minerals, dealing specifically with the enrich-
ment of rock phosphate and other mincrals (e.g. potash T'rom the Dead Sea, copner
from Tima ctc.);

(DY The existing minerals and intermediate products represent, on the other
hand, raw materials for new improved materials.  Sintering of magnesia, production
of magnesia whiskers, up-grading of phosphoric acid and phosnhoric esters, improve-
ment of chloro-polymers, plastic-composites and refractories, all are examples
of past investigations;

) (¢} Some develonment work has been earried out for and f{inanced by foreien
Interests: completion of basic engincering for the phosphoric-acid cleaning
plant in Tran; desigm of the extension of the cleaning plant in ‘kexico; and re-
search and cngincering for a food product plant;

(d) Technical service for the local industry is helping to solve problems
of production (c.g. corrosion problems at the periclase nlant; dust at Arad;
general assistance to chemical plants such as Iaifa Chemicals or Arad; .special
analvtical services; special reviews, as on energy problems ctc.).

Such specific activities have been comicemented by general rescarch work on
background subjects, by exnloratory investigations and rescarch on maintenance
and up-dating of cexisting processes, by research activity in support of work on
solvents, and by analvses and investigations of corrosion, all of which form

the foundation for further rcsearch work.

Plans for futurc rescarch are based partly on continuity of subjects on
which work has already started, but also include research on new topics of
interest to the Ministry of Development. IMI plans to carrv out rescarch in those
areas in which it has specialized and has proven its capability, namely:

(a) Materials and mincrals engineering, such as silica glass and phosphate
recovery from fine waste;
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(b} Transformation and reartion engineering, particularly solvent systems
and concentration of bhrines without the utilization of heat;

(c) TPolymers and orpanic materials, specifically improved polymers hased
on vinyl chloride and production of organic compounds from magnesium bromide;

() Petrochemistry, such as preparation of iso-propanol, and transformation
of coal and asphalt, in the framework of topics related to cnergy;

(¢) TImprovement of nrocesses, such as testing the resistance of special
reactor intended for making food-grade phosphoric acid;

() Nevelapment of equipment, such as new types of mixer-scttlers for
extraction.

The programme will encompass background and exploratory projects, analvtical
rescarch and corrosion vesearch, investigations within the framework of existing
contractual commitments and complem ntary studies requested for the completion
of research in orvder to reach commercialization. Supporting work includes the

drafting of natents and economic evaluations.

Israel Fibers Institute

The Fibers Institute was estahlished in 1953 and has always been an
integral department of the Ministry of Commerce and Industry.

This Inustitute was included in the project with the intention of making it
a government company, like CIR and IMI, thus allowing it some organizationnl
indenendence so that it could serve industry with greater flexibility.

Its activities encompass:

(a) Analytical and testing methods in fibres, fabrics, leather and wood;
(b) Biodegradation of fabrics and factors affecting their degradation;

(c) Solvent dycing of fibres and flameproofing of cellulosic and synthetic
textile products;

(d) Laser-aided fibre cutting and solving nroblems involving piling,
snagging and unravelling of textiles:

(e) Pilot-plant testing of new textile processes.

The Fibers Institute is also engaged in process and product development and
in rendering services to processors of fibres, leather, paper, wood and textiles.
The Institute is now, for the third year, engaged in teaching activities in regular
programmes for students and graduate students of the Hebrew University, Jerusalem,
leading to a diploma and an M.Sc. degree in textile chemistry and technology.



The Institute co-operates with the University in scveral rescarch nrojects,
It also offers information scrvices through its library of extensive chemical
and textile literature, monthly listings of textile tiflcs, and the publication
of the technical nerindical Yalkut for the textile industry.

The following smecialized laboratories and pilot plants carry out rescarch
and private services ro industyy:

Laundry and detergents laboratory and testing units
Leather laboratory

Cellulose, paper and wood laboratory

Biological lahoratory

Dycing and finishing pilot plant

Synthetic-fibre nilot nlant

Chemical nilot plant

Rescarch and service vrojects include:

(h) MNevelonment of rapid methods of identificat idn and analvsis of fibres
and fibre bhlends;

(c) Analytical services for the textile and allicd industries:

(d) Flame-proofing of cotton and rayon textile products:

(¢) Modifying water absormtion properties of cellulosic materials;

(f) Rendering synthetic fibres hyrophilic;

(g) Improving bleaching methods of cotton;

(h) Dycing research;

(i) Adhesives and coatings for textiles and textile-laminates;

(i) Solvents dycing;

(k) Fibres, threcads and fabrics with hactericidal and fungicidal propertics;
(1) Leather finishing by graft polymerization.

Product and process develonment comprises:

(a) Knitted articles from texturized threads;
(h) Modifving pronertics of sewing threads;
(c) Aopnlication of lasers in the textile industry;

(a) hevelonment of analvtical methods for textile chemicals; l )

(d) Piling in textile fabrics;

(e) Snagging in textile fabrics; '




(N
(g)
(M
(1
(i
(k)
M
(m)

Ilectrical properties of fibres and fabrics;

Stretch fabrics;

Rescarch (survey) on Isracli cotton;

Production of threads from cotton-rayon blends;

Muality control of fabrics in industry;
Computer-programmed investigation of weaving parameters;
Dimensional stability of knits;

Non-woven textile structures.
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IT.  ASSESSMENT

General assessment of counterpart performance

The Government of Israel has done its utmost to fulfil the agreement signed

with the Uited Nations, as cvidenced also hy the fact that the in-kind component

actually dishursed was greater than originally pledged, even when devaluations
are taken into account.

The planned size of staff has been achieved, alt'ough at a slower rate of
growth, having taken cight years instead of five years as originally ciwvisaged.

The main reason for taking longer than five years to accomplish all objectives

laid down in the Plan of Operation has clearly been the unforescen delay in the

comletion of the CIR permanent laboratory building. Plans called for completion

and nccupation of the building by Aoril 1969, bhut it could not be occunied
before April 1971,

It should he pointed out that onc of the most outstanding aspects of this
nroject has heen the care and conscientiousness with which equipment and exnerts
have been chosen and fellowships granted. It is also noteworthy that all
equipment is fully in use and extremely well kept and accounted for.

It is evident from the reports submitted hy the experts and fellows that

very good use has heen made of the time and money expended in these categories
of the project.

The progress of IMI and of the Fibers Institute was not impaired by the
delay in completing the central lahoratories building; they were able to make
use of all their allocations in kind: equipment, fsllowshins and experts.

The central CIR organization, comprising the newly estahlished Institutes,
was faced with delays in construction and was able to utilize its allocations
only in the last two years of the project, and then only for in-kind and
equipment. The allocations for fellowships and experts were not fullv utilized.

]
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Scientific and technical performance of counterpart

IMI, which joined the project as an already successful industrial research
institute, was the model and mentor for CIR in its formative years. Both the
IMI director and his demuty held the same positions at CIR as well and were made
responsible bv the CIR board of directors for organizing and developing CIR
accordding to the IMI model.

The inclusion of TMI in the project served conversely to improve its own
capahilities, to modemize its equinment, to broaden the scope of its activities
and to cxpand its disciplines. Thus, it had greater impact on the development
of the chemical industry in Israel, and also permitted it to export several

proprietary processes successfully.

The Fibers Institute has also made excellent use of all its allocations in
spite of handicans such as unsatisfactory quarters and a somewhat restrictive
organizational framework as an integral part of a ministry. Its association with
the nroject undouhtedly enabled it to develop and to contribute more significantly

to the industries within its concem.

CIR was organized by its first director and his deputy into two disciplinary
grouns, namely for food technology and plastics. This goal was successfully
achieved, and on this hasis the new management, which took over in July 1971,
was able to initiate and emphasize more industrially oriented research activities
and more involvement with local industry through technical and techno-economic
services.

CIR by now has gained an estecmed position in the food and plastics industries
and among the respective government agencies. This has been achieved through
conscientirus efforts in tackling vital industrial problems and in executing
undertakings and contracts well and on schedule.

One asnect of this nroject, namely in-service training, comrising short-
and long-term study programmes at CIR for developing technical manpower, has
not been fully implemented in all member institutes. The Fibers Institute has
become appreciably involved in educational activities at the lniversity of
Jerusalem; CIR offers short-tem, in-house training of food microbiology
quality-assurance technicians; and some staff members from all three member
institutes engage in teaching and instruction at nearby umiversities or technical
schools, and have a few graduate students working on projects towards an ad-
vanced degree.
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The project in relation to government policy

The high proportion of govermment contribution to the project indicates
the appreciation of the Government, and to a great extent has contributed to
the success of the project. The project was conceived in 1964/05;  [icld work
started only at the end of 1966, however. The war of 1907 caused many cconomic
and industrial chaneges and  also delayed building activities becanse of changes
in rovernment prioritics. Also the Government rearranged its rescarch programmes
and the administrative organization of its rescarch institutes, thus in effect
preventing an oreanizational association of IMI with CIR proper. As regards the
organizational association of the Fibers Institute with CIR, plans have not heen

mirsued.,

Since the rcorganization of the administration of eovemment research in-
stitntes, the National Council for Rescarch and Development (NCRD) has no longer
been directly responsible for the policy and budget of CIR.  The NCRD has hecome

a caunselling bodv withont involvement in the operaiion of CIR,

CIR functions now as & Government Corporation under the iegis of the
Chief Scientist of the Ministry of Commerce and Industry, through the
Ministry's Industrial Rescarch Administration. The Fibers Institute falls within
the same administrative framework but has not vet heen granted the status of a

Government Corporation.

ML is still under the aegis of the Ministry of Development; hence its
organizational association with CIR is not feasible. While both IMI and CIR
still co-operate in all matters pnertaining to the nroject, it is unlikely that
a working association will come into affect even after the temmination of the
project.

Without the long-term contractual ohligations of the project and the
definite commitments as outlined in the Plan of Opjeration, CIR would have nout
been ahle to survive, develop and attain its present competence and size, in
view of the changes in govermment policy during the implementation period of
the project.

Even with the obligations and commitments of the Government as defined by
the project, the Centre's management has had to press forcefully for in-kind
funds and do its utmost to fulfil its obligations according to the Plan of
Opcration.
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In view of the established capabilities and competence of the CIR, the
(overnment definitely plans to support its continued cxistence cven though it

is presently not clear whether it wonld expand it further.

The impact of CIR activitics on industry

A study was completed at the Contre to assess the impa. of its research
on the branches of Isracli industry with which it is workine. The studv was
based on available figures for the years 1971-1973 (three vears) in regard to

the plastics industry, the food-processine industrics and the export of nroducts.

To assess the offect of rescarch on industry is in itself a difficult
task even in the most advanced industrialized countrics. In view of CIR's short
history of involvement in applicd research for industry, it would be presumntuous
to state its exict impact. By applving onlv the most conscervative criteria and
careful nrocedures, however, a quantitative measure in monetary terms has hesn
determined.  The results of this study showed clearly that the impmact in
1971-1973 was more than twice the sum of the total investment made in establishing

and operating the Centre in the yecars 1967-1973,

The following graph shows the achicvement of an impact of approximatelv
24 million VI while investment and eamings totalled approximately 11.5 million §1.

million
£l

24

lz "

0 > = sfomsmmssemdp year
1971 1972 1973



- 30 -

Assessment of Imited Nations expert assistance

ring the eight-vear period of the project all member institutes henefitted
to a great extent from guidance provided by the experts, who in most cases were
prominent in their disciplines in their home countries and intermationally.
IIndoubtedly, this comonent of the project had in most cases an immediate and
long-lasting effect on the work of the local staff and in sceveral cases also
on industry. Often new disciplines, now arcas of rescarch and new technoloeies
or techniques were introduced and taken over by the local staffl as a result of

the experts' suidance.

In most cases the expert was requeste¢ to provide advice and guidance of
the following kind:

(a) To define objectives according to present and future needs of industrv;

(h) To make rccommendations for the implementation of these objectives in
nractical terms;

(¢) To evaluate the local staff's capabilities to implement these objectives
and to recommend future manpower policy and equipment procurement needs and
nolicv;

(d) To define fields of resecarch and rate their priority:

(¢) To exmand interinstitutional and interindustrial professional
commnication and co-operation;

(f) To visit and assess plant operations and to recommend measurcs of im-
nroving performance.

In most instances the member institutes and the concemed government agencies
accented the recommendations made by the exnerts, especially as regands rescarch
subjects, priorities and techniaues.

A illustration of the contribution of an expert is provided by the case of
the expert for textile chemistry, Professor Raymond 11, Peters, at the Institute
for Fibers and Forest Products Development, Jerusalem. Professor Peters came
in 1969, 1970 and 1971 for terms of circa a month ecach. His work programme for
each term consisted generally of two parts:

(a) Planning projects and research activities with the local staff and
planning a study course in textile chemistry, offcred by the Institute in con-
junction with the Hebrew University, Jerusalem;

(h) Delivering a series of lectures in textile chemistry.
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Professor Peters participated actively and continuously in the implementa-

tion of the programmes rccommended and initiated by him,

Another example may be found in the final report on wood technology research
by E. JJ. Gibson, dated 21 becember 1969. His recommendations to establish a
small group in this discipline at the Fibers Institute and his advice in regard
to its future activities were generally followed and implemented. 1is proposals
for a much larger group with a long-term budget and a direct association with
CIR in Haifa were not deemed desirable in consideration of national plans and

priorities and were not implemented.

CIR was fortunate in having the services, assistance and guidance of an expert
for almost three years, namely Paul B. W. Gollong, Project Manager. Mr. Gollong
succeeded during his tenure in establishing a sound basis for co-operation
between CIR, local agencies and Inited Nations authorities. Iis activities
enabled CIR to obtain equirment smoothly and economically, to arrange for
experts and fellowships and to continue the progress of the organization and
activities even without a new Project Manager taking over after his departure.

Assessment of llnited Nations assistance to the project

In spite of the fact that United Nations financial participatior, relative
to govermment participation in kind and cash, was not outstandingly high, the
United Nations investment in all its constituents had a most significant effect
on the imnlementation and the outcome of this project. It served as an excellent
starter mechanism, setting in motion an accelerated development that can seldom
be achieved hy nrojects of this character.

One of the most important and significant results of the project was the
binding commitment by the Government to pursue consistently its implementation.

The agrcement by which all equipment was procured through the good offices
of the United Nations enabled CIR to purchase the best and most suitable equip-
ment in a planned, orderly and careful manner.

Experts and fellows were selected carefully, for reasons and purposes well
considered and appreciated and with obviously good results. The rajor reason
that central CIR has not been able to fully utilize the allocation for experts
and fellowships by the termination of the project stems from the delays experienced
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during the first several years of the project, when it was not yet developed
enough to benefit from them. On the other hand, during the latter part of the
project it was felt that the ability of the linited Nations to accommodate experts
and fellows has not alwavs been expedient enough.  But this aspect was alleviated
greatly hy the rcadiness of the United Nations to allow nrocedural changes when

these were vital.

s oaEe wuEs G G G S W D D ) T Gy e e e s

o e




AR

IT1.  CONCLUSIONS AND RECOMMENDAT TONS

conclusions

At the temination of the project CIR had established an excellent rermuta-
tion as an institute for industrial rescarch, activelv co-oncratine with industry

as well as with government agencies.

The hilateral agreements by which central CIR should have formed an
association with IMU and the Isracl Fibers Institute, as soon as practicable,
have not heen implemented. A formal and close association between the three
Institutes was not attained, although some «<o-operation in policy and organiza-
tional mtters exists. This situation is the outcome of the decision by the
Government to change the organizational affiliations of its rescarch institutes,
relating them to different Ministries and thus to Jdifferent (hicf Sciontists and
research ahninistrations. On the other hand, it is tentatively planned to as-

sociate two other, smaller rescarch institutes on the Technion Campus with CIR. .

Fo satisfy the increasing requirements of dynamically growing lsracli
industry, CIR will have to further develon and maintain its professional competence
and to broaden its disciplinary basis. This in tum will call for continuing

involvement and sunport by government authoritics.

The nrolongation of the project notwithstanding, part of the expert and
fellowship allocations have not been expended. Central CIR was not able to |
fullv utilize its allotments because of delavs in the completion of its pemanent |
laboratory building which, in turn, delayed the expansion of its staff and limited
its freedom to release emloyees on fellowships. Lack of work space and initial
delays in the development of some disciplinary groups also caused difficulties |
in accommadating and utilizing the exrmert allocation. Morcover, becanse of ox-
tremely careful considerations CIR was at times unable to obtain appropriate

candidates for expert posts and to place fellows suitably.

The fact that a definite time-table was not drawn upn for the completion of
the permanent laboratories of (IR had damaging cf fects on the initial development
of this project. In future projects a more bhinding agrecement as regards the
immediate availability of suitable temporary laboratory snace, or the preparation
of permanent quarters, should he assured explicitly in the orisinal asreement
ard in the Plan of Operation to avoid delavs in the imlementation of the other

components of the project.
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The major achicvement of this project, apart form its successful imple-
mentation, is undoubtedly its effect on the attitude of national authoritics
who now concede that contimuous and long-term planning is cssential for
rescarch institutes in order to achicve their goats, This project created, for
the first time in lsracl, the possibility for a rescarch institute to plan
ahead for several years and to implement plans according to changing needs and
conditions.

Recommendat ions

Now that CIR is established as an effective and vital organization, it is
recommended that cvery effort should be made by the Govermment within the
framework of its planning and policy to follow up its past and present involve-
ment in the continuous development of CIR to enable the Centre to keep in step
with the needs of the industries it serves. The following recommendations

repard the future of CIR:

1. CIR should receive assistance to grow and to encomass new disciplines not
vet covered by work of other existing applied research institutions. The
nresent readiness to incormorate a small institute, such as the paint research

laboratory, is u« commendable heginning in this direction.

2. It should be stressed that during the last three years the funds allocated
to CIR from the govemment hudget have not grown proportionately to the need
for further accelerating the Centre's activities, and such spending should be

increased.

3. In view of the fact that with the termination of the project future needs
for equipment and its renewal and for the recruitment of experts and the
arrangement of fellowships must he bome by CIR itself, sufficient allowances
should be included for this purpose in future budgets.

4. CIR is very deficient in pilot-plant space and the Govermnment should correct
this insufficiency, which otherwise may jeopardize the Centre's capability of
assisting industry in a meaningful manner. This would hridge the gap hetween
bench research and application in industry.
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5. A programme should he devised to implemont an in-service training prograsme
at CIR, If this cannot be undertaken by CIR alone, a way of co-operation with
the Technion should be found.

6. Every effort shauld he made to enable industrial research institutes like
CIR to omerate with at least a five-year plan, adjustable according to needs
and conditions. This would fumish a firm base for cfficient planning, utili-
zation of resaurces and quality of performance. CIR has matured and become
capable of rendering assistance to similar institutes in developing countries,
offering to share its cxperience in both successful achievements and mistakes.
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