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Rxplanatory notes 

Reference to "dollars" (i) indicates United States dollars. 

The monetary unit of Tsrael is the Israeli pound (ST). 

Use of a hynhen (-) between 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, e.g. 1071/72. 

The following abbreviations are used: 

Technical abbreviations 

m/m        man months 

PVC        nolyvinyl chloride 

R *• D     research and development 

IFV ultraviolet 
Organizations 

CTR        Centre for Industrial Research (Israel) 

NCRP      National Council for Research and Dcvelonmcnt (Israel) 

WAITRO   World Association of Industrial and Technological Research 
Organi zations 

The designations employed and the presentation of the material in this 
publication do not imply the expression of any opinion whatsoever on the part 
of the Secretariat of the United Nations concerning the legal status of any 

country, territory, city or area or of its authorities, or concerning 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 (UNIDO). 
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S! Iff WRY 

Piis is the terminal  rcnort of the project for the establishment of a 

"Centre for Industrial Research" in Tsrael   (nP/TSR/M/511 ).    The  Project Docu- 

ment was signed in March 1 «>f>6 and work heran in October 1966.    The project vas 

formally terminated on 30 September 1*171.    This report describes  in detail  the 

activities of the ('entre  from its inception to the end of 1971 and assesses its 

effect on Israeli   industry. 

The Purpose of the project was to establish and initially to operate an 

industrial research centre which would be capable of promoting the application 

of the findings of basic research to industrial production, and thus would help 

to accelerate  industrial development.    Ry the end of the project,  the Centre 

hat! pained the active co-oneration of industry and of governmental agencies; 

a substantial part of its activities arc now in f.-irt  financed by  industry. 

A major achievement of the project, as  indicated  in the conclusions of 

this renort,  is that it created for the first time  in Israel the Possibility for 

a research  institute to nlan ahead for several vcars and to implement plans 

according to chanpinp needs and conditions.    Results of a study to assess the 

effect of the Centre's research on the branches oC Israeli  industry vith which 

it has been working show that for the neriod 1071-11173 it had an impact in 

financial terms of more than twice the amount of the total investment made to 

establish and onerate the Centre over the period 1967-1973. 

The report recommends that the Centre should receive government support for 

five years to allow it to prow in sten with the acceleration of its activities 

and to meet the need for pilot plant space and an in-service training programme. 
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INTROITI HTTI AN 

'Iliis is the terminal report of the project for the establishment of a Centre 

for Industrial   Research (CI 10   in Israel   (DP/TSR/64/S11Ì.    Hie Project Document 

f refer reti to  in  this report as the Plan of Operation) was signed on 13 March 1%6 

bv représentât i ves of the Uniteti Nations and the (¡overnment of Israel.    Hie 

I In i tod nations was îles i cateti execut inp apency for the project, working through 

the United Nations Development Programme (ÏINDPÏ and the United Mations Industrial 

Development Organisation fUNTIXl").    The Covernment of Israel  assigned the Te cluneal 

Assistance Department of the Office of the Prime Minister as  its counterpart 

agency. 

Background 

'Ine of the most vital needs of Israel has been to enhance its industrial 

canahil.it.ies and  to increase industrial  output for both local consumption and 

cxnort,  in order to improve an adverse balance of trade and approach self-suffi- 

ciency.    Awareness of this need has become more acute durine the last decade with 

the recognition of the limitations and  inadeouacv of relying mainly on an expand- 

ing primary materials industry such as agricultural produce and minerals.    Plans 

for the diversification of considerable means towards the development and expan- 

sion of processing industries have taken into account the availability of pro- 

fessional man-nower in Israel with adequate technological and scientific back- 

ground who mav be diverted and trained to function in industry and in industrial 

research.    This training and re-orientation towards applied research has thus 

become a matter of high priority. 

Prior to the establishment of this project there existed an institutional 

infrastructure for undertaking applied research, but it was recognized that a 

new organization specially geared for the purpose was required in order to pro- 

mote more pumoseful research activities and a more successful approach to ac- 

celerated adoption of advanced technologies by industry.    Most industrial enter- 

prises in Israel were and continue to be unable to maintain and surmort an 

RAD effort owing to their relatively small size and the markets served;    it was 

therefore deemed that the Government Mist take the initiative in furnishing these 

capabilities. 
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On the basis of the agreement between the United Nations Special Fund and 

the Government of Israel (December 1950) concernine assistance from the Special 

Fund, and in accordance with conditions specified therein for the provision of 

such assistance, both parties  agreed  in 1965 to create a five-year project to 

establish the Centre for Industrial  Research  (CTR*). 

The purpose of the project was to assist the Government of Israel  in the 

establishment and initial operation of a centre for  industrial research which 

should be capable of promoting the application of the findings of basic research 

to industrial production as a means of accelerating  industrial development. 

To this end and nrior to the signature of the Plan of Operation, the Centre 

was established as a Government Corporation under the aegis of the National Council 

for Research and Development. (NCR!)").     It entered into bilateral agreements with the 

Israel  Mining Industries, Haifa, and with the Israel Fiber Institute, Jerusalem, 

to combine with them as soon as practicable. 

In accordance with an agreement with Technion, which  i*s the Israel Institute 

of Technology, the building housing CIR's permanent laboratories was erected on 

the grounds of Technion City, fiai fa. 

According to plans, building activities should have started in 1966, in order 

to enable CÏR 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;    CTR moved into the unfinished premises in April 1971.   The prolongation 

of construction activities has caused considerable delays in implementing the 

nrogramme, creating a chain-re act ion of further ('clays in the recruitment of local 

staff,  in the nurchasing of equipment and in the utilization of fellowships and 

expert posts. 

Financial contributions 

The original plan of expenditure has undergone several modifications, both 

in total amount and in allocations according to the components of the original 

Plan of Operation.   In consequence of three Adjustment Advices and several project 

revisions, the amounts contributed total tHS 15,124,845, of which $I1S 1,329,600 were 

allotted by the 1NT)P Special Fund, $US 1,025,245 were contributed in cash and 

<¡IF. 12,770,000 were contributed in kind by the Government of Israel. 



Objectives 

•Activities 

Kmphasis 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, hy dissemination of scientific and technological 

information and by technical and economic analysis of now and promising technologi- 

cal products and processes. 

Technological are .'is of work 

Work was concentrated on food technology, plastics,  textiles and fibres, and 

minerals and industrial chemicals, all of which are of primary significance and 

imnortance to potential  export   industries. 

Capah i 1 it ies and  faci 1 i t ics 

These verc designed to establish object i ve-oriented laboratories and disci- 

plinary uni's to execute the planned activities and to establish an efficient 

organizational  framework for planning and carrying ait  industrial R & D. 

Manpower improvement 

The objective was to plan and implement m in-service training programme, 

comprised of both short- and long-term courses with the aim of updating and further 

developing 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 three years, after which his functions were taken over by the 

Resident Representative of IINDP, assisted by the CIR Chief Administrator. 

The original Plan of Operation underwent  three significant changes, each 

confirmed by an official Adjustment Advice.    Adjustment Advice No.  1, sijjied 

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,   sipned on 4  Vipust  1%!», up-dated the Plan  in view of -.najor delays 

in the completion of the permanent  laboratories, which caused delays  in  local 

staff recruitment,   in placing requisitions  for equipment and   in  implementing 

cxnert and  fellowship programmes.    Adjustment  /Vivice No.   3 was signed on 

in March 1 «171   in view of the  fact that because of accumulative delays CIR was 

unable to utilize all   allocations by 31  December l'.n. 

In addition,   several project   revision  forms were  issued after M December uri 

to rephase the project's budget and the timing of expenditures   into ITI,   in 

order to enable the successful   termination of the project by 30 September  l'J~l. 

Several  policy chanjj.es also occurred during the- period  ]%<i-l(rl which have 

had significant effects.     In  1%(> the Covemment of Israel planned to  incorporate, 

by appropriate aprcements,  the newly created Centre of  Industrial  Research  (CIR) 

(Technion Campus, Haifa) with the  Israel *<ining Industries  (IMI)   (Haifa Bay area) 

and the  Israel   fibers   Institute  (Jerusalem).    These plans were not   implemented 

sino     '•" lWiíi a government commit fee   initiated changes  in tie orga'i i ;at ional 

;1n"i liât ion of government  research institutes  ;uid placed tb-m under the aegis of 

different ministries and their respective  research administrât ions 

f'Katchalskv Report").    This new management  became  formal  ;uid   functional   in 

l'.ri.     It did not  have a significant ellect  on tne  impiciiiciiiai.¡on u¡   ihv   project, 

namely on  fellowships and equipment. 

Policy chan pes resulting from the new affiliations also affected  chanpes 

in the manapement  at  CIR and at  IMI, but not  at the fibers  Institute.     Ihe 

manapement ch;uipes  involved -  initially ¡mil sipni Ticantly at CIR ;uid   later at 

IMI - also chanped the direction and trend of research activities .uni the 

Institute's   involvement with  industry.    At CIR the results have been clearly 

discernible   in terms of accelerateli research undertakinps sponsored  and   financed 

bv industry.    The  reorganization  is still under way at IMI  and at  the  libers 

Institute, but new patterns have not as yet emerped. 

The institution of a Country Propranur  in lieu of the individual projects 

- as per the policy change agreed upon by the United Nations and the Covemment 

- has not affected the activities within the scone of the Plan of Operation. 

At the cm! of l'>~3 the Covemment of Israel decided to terminate this project 

by 30 September \T'\ and to complete the  implementation,  if needed, of   all 

expert and fellowship components, even if not utilized completely by then. 



- 1} - 

[.    SUMMARY OF PR(\TF.CT OPHIíATTONS 

Cotintcrnait staff 

Pic foUcfc'inp tabic describes the staff of the three member  organizations, 
bv si:c and function, at the termination of the nroiect. 

Organisation 
Staff function 

*lanaeemcnt and 
administration 

Total staff 

80 

C1R TMT 

38 

Fibers Institute 

21 

Professionals 
(scientists and 
engineers') 14S 40 63 

Technicians and 
others W 41 85 

Total 384 102 186 

42 

33 

«>6 

F.xncrts 

Accordili? to the Plan of Operation, 231 exnert m/m were allotted to the 

nroiect, of vhich 212 m/m were implemented as follows (for details sec annex II") 

(TR 

Project ^nai'er 

Food Institute 

Plastics Institute 

Sub-total  for CIR 

TMT 

Fibers Institute 

Total 

Fxnerts 

1 
10 

17 

6 

15 

38 

Man-months 

36 

64 

24 

124 

63 

25 

212 

Nineteen m/m were not implemented, becaise suitable candidates were not found or 

were not available by V) Sentenfcer 1974, the date planned for termination of 

the project.    It is hoped that this balance will be inulemented at CIR later, 
within the framework of the Country Projnranme. 

I 

À 
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Of the 38 experts assignee!, 14 had long-term assignments of 6-24 months, 

whereas 24 were engaged for short terms of 1-3 months. 

All the experts, with minor exceptions, were gratifyingly suited to carry 

out their assignments anil fulfilled their tasks successfully.    Their contribu- 

tions to the nrogress of IMI and the Fibers Institute, and especially to the 

development of CÏR, have been essential.   Their greatest effect has been to 

raise substantially HR's scientific capabilities and to increase its professional 

standing.    (For particulars, see annex II.) 

Fellows 

According to the Plan of Operation, 240 m/m   for fellowships were allotted of 

which h>A were implemented by the Institutes as follows (for details see annex III") 

Fel lows Man-months 

TIR 

Food Institute 

Plastics   Institute 

Anplied mathematics 

Research administration 

Sub-total for ÇIR 

IMI 

Fibers Institute 

Total 

7 

11 

3 

2 

23 

18 

25 

66 

18 

32 

7.5 

_4 

71 

83 

^3.5 

198 

Fifty-one m/m were not implemented, mainly because during the life of 

the project not enough   suitable candidates were available;   particularly towards 

its termination, from October 1973 onward, army service interfered with the 

placement of candidates.    It is hoped that the Government will agree to a modus 

operandi by which the outstanding fellowship allotment will be implemented at 

CIR even after the official termination of the project. 

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 fellowships were extremely well planned find hi phi y useful both 

to the fellow and to his parent institute. Hxperience gained by the fellows 

definitely contributed to CTR's professional competence and standing, enabling 

its personnel to tackle current technological problems with professional pro- 

ficiency. It helped in updating the professional capabilities of CIR, lending 

authority to its offers to implement new approaches in research and technology 

for  industry. 

lfouipment 

Within the framework of the Plan of Ooeration, a total of $US 1,456,445 was 

allotted for the purchase of enuipment, mainly for laboratory R K 1) work, for a 

variety of testing equipment 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 by the Government of Tsrael  and transferred to the 

United Nations, which hail sole authority on decisions of procurement. 

Un to the end of 1973, equipment worth approximately $MS 1,400,000 had been 

ordered, delivered and installed in CIR's laboratories, workshops and pilot 

plants.    Orders for the outstanding balance are expected to be placed accordinp 
to pi ans. 

Hie foil raving table summarizes   the distribution source of funding and costs 
of eouipment obtained within the framework of the Plan of Operation: 

Institute 

OR 

Food Institute 

Plastic» Institute 

General 

IMI 

Fibers Institute 

Total 

Dollars 

260,245 

283,200 

162,COO 

705,445 

294,800 

456,245 

1,456,440 
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Source of funds 
(enuinment only) 

Special Fund 
allocation 
Government 
contribution in 

480,non 

cash 976,445 

Total 1,456,445 

Source and number of items 

Cateporv of cost United Nations Government Total 

Items above «¡15,000 S 10 15 

Items $5,000-*15,Ott) 20 30 50 

Items less than $5,000 155 440 595 

Total 180 480 660 

Since the eouinment received by the Institutes durinp the period 1966-1974 
comnrises a great number of items, only a partial list of major items and their 

application is piven in annex IV. 

Appraisal of implementation 

The United Nations system of purchase and procurement proved in practice 
most efficient:    the equinment most suited to GIR's needs was obtained very 
economically and yet according to specifications, and deliveries were mostly 

on schedule. 

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

Consequently, CIR has been able to avoid situations in which equipment was 
held in crates or unused.    All equipment received has been fully utilized and 
in pood order.    In-house maintenance and contracted technical service have enabled 
CIR to have all emiinment fully operable, even items ordered as far back as 1966. 

1 
I 
1 
1 
I 
I 
I 
1 
1 
I 
I 
1 
I 
! 

I 
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Main activities 

fonerai 

R.'ickproinv! and exploratory research recuiircd considerable investment of means 

;ind efforts durine the whole period of the project, esnecially in the newly 

created Plastics and food institutes as well as  in the supporting division for 

teclino-economic services - all three within the framework of fIK. 

Joint CIR-industry and  interdisciplinary R ^ M  is by now so well  established 

that the Covemment as well  as industry  is usinp CTR's services,  facilities and 

know-how not onlv for research and industrially related activities, hut also 

for contract research and development,  economic feasibility studies and  indus- 

trial development planning. 

("IR now routinely nathers and evaluates facts,   fi «Mires and trends regarding 

the nrcsent and future growth of the local  foal and plastics industries, as well 

as export reouirements and prospects.    These data have served CIR in  formulating 

a basic five-year plan for its activities and in defining priorities according 

to national and industrial requirements,   in order to he able to fulfil  its 

purpose of promoting applied research useful  in accelerating industrial develop- 

ment.    Part of the work done prior to October 1()73 had to he re-evaluated in view 

of new national and international economic developments. 

CIR is in the process of creating, as an additional institute, the Paint 

Research Laboratory.    Full implementation of this nroject will probably be pro- 

longed, however, since it appears now that the Paint Research Laboratory will 

he housed at CIR's Quarters by the end of 1075. 

A management information sub-system has been developed and applied at CIR, 

to aid management in planning, follow-up, accounting, and controlling all of its 

activities and finances.    The system furnishes information and statistics in 

cross-sections applicable, correspondingly, to all levels of management from 

over-all through Institute and individual project management. 

CIR edits and distributes two monthly publications, furnishing  information 

on the most current literature concerning food and plastics technology. 

In addition, the Fiber Institute publishes a monthly journal for the textile 

industry. 
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Food Institute 

TV Food Institute was established within the framework of the project. 

From modest beginnings it has grown into an efficient, dynamic, active group of 

several  interrelated disciplines.    Its scope of activities lias prom commensiirate.lv 

with the development of co-operation with the other disciplinary praips of CIR, 

enabling the Food  Institute also to tackle such areas as the packaging of foal 

products (with the Plastics  Institute)  and techno-economic   feasibility studies, 

including market research (with the Division of F.conomics and Applied Mathematics). 

Laboratories of the Food Institute by disciplines are: 

(a) The  food technology group is engaged in process development,  including 
conventional and modified 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 engaged in 3 wide range of activities particu- 
larly involving the micro-biological aspects of food-processing and quality 
assurance of food nroducts.     Its professional capabilities are recognized and 
acclaimed by industry as well as by government agencies, and its services are 
widely sought after in tackling processing line and shelf-life problems, quality 
assurance and control and standardization; 

(c) The biochemistry group concentrates on the characterization of and 
quality assurance of food products, on the characterization and exploitation of 
enzymatic systems -mi1 on the separation of plant proteins including development 
of their industrial applications; 

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

(e) The analytical and physical chemistry group activities are interwoven 
in the work of the'Foal 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 freezing 
tunnel for testing and research 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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I suitable to the specific circumstances of the food industry and market of Israel, 

as well as to its needs for maintaining and improving a competitive standing in 

I the export markets.   Some of these are listed here: 

| (a)    Industrially exploited developments 

Stabilization of colloidal systems and modifications of Theological 
É characteristics  (e.g. juices and concentrates) 

I Improving the solubility of natural bitter compounds (e.g. naringin) 

Stabilization and use of essential oils 

I 
I 

(b)    Product and process development 

Natural fruit powders 

Improved dehydration of apricots 

_ Dehydrof ree zing of fruits and vegetables 

I Characterization of bitter agents in processed avocado 

Flavour-retaining dehydration of bananas and strawberries 

Ambient temperature dehydration 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 fron baccalà fish 

Synthesis of flavour compounds 
Alleviation of waste disposal (whey) through growth of single-cell 
proteins 

(c) Quality improvement 

Microbiology 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 assurance of both dehydrated and frozen 
fruits and vegetables 

I 
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Pesticide residues in processed foal products 

Metal residues in processed products 

Cenerai guidance and instruction to industry 

Plastics Institute 

The Plastics Institute, established within the scone of the nroicct, was 

planned in anticipation of a dynamically qrowinp nlastics industry in Israel, 

verv nuch in need of an applied research  institute which would he canable of 

rendering the scientific, enpinccrinp and tcchno-cconomical  services ncccssarv 

to sustain its «routh and to improve  its competitivo standing  in the export 

market.    The Institute has acauircd ;in excellent reputation   in Israel   for its 

record of accomplishments in fill inj»  the various needs of the plastics industry. 

Tt has an integrated team of properly trained, experienced and dedicated per- 

sonnel ,  and suitable eouinment. 

The Institute encapes in armi i cd background research  in the area of polvmcr 

synthesis and chemical modi H cat ions,  Mid studies of structure ;md properties, such 

as the  rollowino: 

Ideological properties of thermoplastic melts 

Solubili tv parameters of nolvmers 

Flame retardants   in plastics 

\nionic nolymcrination 

\ove1 thickening apents 

Thermoplastics containinp metal oxides 



The institute  is active  in the development of specialty polymers,  the 

formulation ami preparation of compounded materials and various processing studies. 

These capabilities arc of special   interest to medium and small-sized  industries, 

which can utilise the staff of the (,IK and equipment for this Dumose without 

incui rinj' an  investment. 

Hie follow in>! are some ex amnios: 

Cast nolvamidcs 

Rotational  cast inj' studies 

Thermoplastic foam extrusion studies 

Novel  asbestos reinforced vinyl plastics 

Novel  preparation of non-ionic surfactants 

Fibre-rein forced plast ics 

Oriented,  short libre-re in forcer' plastics 

Protection apainst IIV degradation 

Adhesivos based on vinvl ehloride/acrylate copolymers 

F,XT)1 oratory develonment of svnthctic leather 

Vacuum forming studies 

Chemical  crossi inkine of ethylene copolvmers 

Mechanical  behaviour of glassv polymers 

In addition, the Institute has offered some product desipn, based on 

considerations of materials, of process and of local economic, marketing and 

consumption patterns, such as: 

Caskets of special desipn for h it'll pressure water dialysis systems 

Polvmcr-nesticide systems for controlled release 

Appi ¡cation-tailored adhesivos 

Foamed thermoplastic iniection-moulded products 

Flexible laminates for nackaginp 

The elastics Institute also offers technical and consulting services as 

well as non-routine testinp services and economic evaluations.   Fxawnles of 

consultine arc: 

Recommendation of materials for specific application 

Recommendation of advanced production processes 



Oual i tv-contro] procedures arni specifications 

Consumers   inquiries;  market studies;    technological surveys 

Techno-economic project feasibility studies 

Pxamples of testine; are: 

P.ffccts of processing conditions 

Gas permeability of films  for packaging 

Processing and characterisation - rotational molding 

Chemical  analyses 

Physical testine,  including sample préparât ion of compression- and 
injection-moulded standard test specimens 

Hconomics and Applied-Mathematics Hi vision of CTR 

This group hepan 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 years the Division has grown to six professionals, three specialists 

in apnlied mathematics and three economists with engineering training.    The 

Division undertakes techno-economic assessments of projects contracted by- 

government agencies and by industry, and participates in most in-house proprietary 

nrorrammes of CTR. 

It was decided in 1^72 to link un CIR with Technion's IBM 370/165 comouter 

in order to satisfv the needs and increase the capability of the Centre.    To 

achieve this, a suitable IRM terminal was ordered in 1972.   This direct link-un, 

however, has not been made to date because complications have arisen owing to 

IBM sales regulations.    It appears that the eouipmmt will, however, be installed 

before the termination of the project. 

The Division's scope of activities  include: 

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

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

(c)   Management information sub-systems, adapted to the needs of CIR, for 
budget control, project implementation and costs, and for various periodical 
data required for efficient R&D administration; 
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(cV)    background and market studies, including assessments of the state of the 
art, of subjects   involving apnl i ed mathematics and use of computers. 

In addition to  its routine  involvement in  Ln-houso projects at CIR, the 

Division has been nrodueine    its self-initiated outnut,  includine: 

fai    r.ni'inoering calculations by computer simulation of a new food 
manufacturing nroccss, bv which the dimension;-  o** the nrocess eauioment, its 
costs and profitability have been evaluated accordine to various sets of data; 

00    Similar nrojects comnleted on contract by industry for a planned 
faeton' Tor the manu Tac turc of nre fabricated housing units from plastic material. 
The techno-economic group also took an active nart  in these nrojects; 

id    literature review of computer simulation of 1 iouid-1 iquid extraction; 

(d")    Preparation of a statistical plan to establish ontimum experimental 
conditions  in a most efficient manner; 

fei    Analysis of corrosion in food cans; 

(f)    Analyses of pi lot-nlant data for a number of projects; 

ftO     In-housc pubi i cat ion of various computer programmes adapted  for local 
use  (e.g.  a sub-routine  for numerical  analysis and a programme  for analysing 
crystallogranhic datai ; 

TÍO    Markot analyses, includinp marketing studies, up-dating of survevs 
and  reports performed earlier, and pre-project preliminary data for feasibility 
studies; 

(H    economic data analyses,   including feasibility of new surveys of diverse 
problems  in industrial  sectors, processes usual 1 y sponsored by Government and 
industry; 

fjl    Computer programme (I-CONO was prepared   for calculating various 
economic criteria as an aid in judging industrial  projects applicable  to Tsrael i 
conditions.    This programme has already been marketed in its present  form. 
It has the advantape that it can be marketed with slight modifications to 
different customers; 

00    Management  information sub-svstem of CIR, now successfully in use for 
the second vear, has durinp this time been broadened as well as refined,    lately 
the Industrial Research Administration (Ministry of Commerce and Industry) has 
decided to activate the svstem, with the help of CIR, as a sponsored project 
in  its other Institutes. 

Prom the above-listed output  it may be seen that this group has succeeded 

in becoming integrated into the framework of the Centre's interests and has 

participated  fullv   in  its projects. 
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Support inp act ivit ics 

The variais supporting activities of ClU colliri sc: 

fai    Services to public   interests: 

fil    Leading participation in several professional committees of the 
Israel Standanis   Institute; 

fiil    Participation   in national  committees, organized by professional 
or traile associations in areas related to CIR interests; 

fiiil    Support and administration of the Israel  Plastics Society (IPS); 

fivl    Membership and participation  in WAITUO; 

(hi    Publications information and documentation: 

fil    Monthly newsletter to the  food and plastics industries; 

fi.il    Publication of the Journal  of the lsr.-'^l  Plastics Society; 

fiiil    Compilations and  research pubi icat'ons on specific subjects 
fe.g. on tolerance limits  for pesticides residues  in processed 
fruits and vegetables;    chlorination of water in food-processing 
plants etc.l; 

fivl     Information retrieval and documentation service on request; 

fcl    In-housc technical  service and maintenance: 

fil     Installation of new equipment; 
fiil    Maintenance of all   laboratory pilot ami general equipment, co- 

ordinated in some cases with contracted technical service; 

fiiil    Making accessories to existing equipment  and modification of 
other for adaptation to special needs in research. 

IMI-Institute    for Research, and Development 

The IMI-Institute for Research and Development is  located at the research 

and development laboratories of the Israel Mining Industries Company.    The latter 

was founded shortly after the creation of the State;    its purpose was to estab- 

lish a chemical   industry based on the mineral  resources of the country.    The 

initial activity of IMI focus sect on the chemical analysis oi the minerals, 

followed by process development activity such as equipment, engineering, ami 

plant design.    When the activity of IMI was reorganized in 1964, the research 

laboratories were set un as an independent governmental company within the 

framework of the Ministry of Development. 



IMI joined the project's ''Ian of Operation and until mill-1071   it also acted 

as the mentor of CÍR with A.  I'.aniel as a joint  (onorai Manager. 

In its present state IMI comprises the following research departments: 

Process development 

Organic chemistry 

Materials engineering 

(Ihcmical  engineering 

Pilot plants 

Analyti cal chemist ry 

This departmentalization  is based oii the fields oi~ activity and their degree of 

advancement, but research workers are suhject to transfer from one department 

to another according to need.    The research activity is organized and sustained 

by the following administrative and supporting departments: 

Bus i ne s s de ve 1 opment 

Patents'   registration and  follow-up 

finance and budget 

Storehouse and nurchase 

Workshop, mechanics, plastics and electricity 

Library and documentation 

Administrative services 

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

concerns the economic and efficient exploitation of the raw materials existing 

in the country fe.g. phosphates, potash, bromine, salts, mapiesium 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- 

cumulation 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 Tiwna Copper Mines Company, 

Haifa Chemicals, Arad Chemical  Industries and Rami - Special Refractories. 

I 
I 
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A supplementary result  of the operation of the above-mentioned companies 

has heen the start of local engineering production of industrial  equipment and 

the creation of new places of work. 

The efforts that  have been   investe,!  in the nast  have also resulted in the 

accumulation of a considerable pool  of know-how and processes available  for 

future application,     il   i .s nuteuoi i lu   íJi.tl   IMí  has developed processes which at 

the time of their publication were  rejected as too progressive and sophisticated, 

but  after 10 years or more these becaife actual.    One such example   is the process 

for the separation of magnesium salts   from Dead Sea brine, published   in 1('S(>; 

there  is great   interest   in its application now. 

The following  is a short   review  of [Mi's activity during the last  few years: 

fa) Research on indigenous minerals, dealing specifically with the enrich- 
ment of rock phosphate and other minerals ie.g. potash from the I*?ad Sea, copper 
from Timna etc.l; 

flii    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 o( phosphoric acid and phosphoric esters,  improve- 
ment of chloro-polymers, plastic-composites and refractories,  all  are examples 
of past  investigations; 

fc")    Some development work has been carried out   for and   financed by foreign 
lntcrests:    completion of basic engineering for the phosphoric-acid cleaning 
plant in Iran;    design of the extension of the cleaning plant   in 'léxico;    and re- 
search and engineering  for a  food product plant; 

(à)    Technical  service  for the  local   industry  is helping to solve problems 
of production  fo.g.  corrosion problems at the periclase niant;    dust at <\rad; 
general assistance to chemical plants such as Haifa Chemicals or Aral;   .special 
analytical services;    special  reviews, as on energy problems etcì. 

Such specific activities have been complemented by general   research work on 

background subjects, by exolorator)'  investigations and research on maintenance 

and up-dating of existing processes, by research activity in support of work on 

solvents, and by analyses and  investigations of corrosion, all of which form 

the  foundation for further research work. 

Plans for future research 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 earn' out  research in those 

areas in which  it has specialized and has proven its capability, namely: 

fai Materials and minerals engineering, such as silica glass and phosphate 
recovery from fine waste; 
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fh)    Trans formi t i on «-aid reaction engineering, particularly solvent systems 
and concentration of brines without the utilization of heat; 

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

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

fe*)    Improvement of processes, such as testing the resistance of special 
reactor intended for making food-grade phosphoric acid; 

ÍO    Development of equipment, such as new types of mixer-settlers  for 
extraction. 

The programme '.vili encompass background and exploratory projects, analytical 

research and corrosion research,  investigations within the framework of existing 

contractual commitments and compi em ntary studies requested for the completion 

of research  in order to reach commercialization.    Supporting work includes the 

drafting of patents and economic evaluations. 

Israel  Fibers  Institute 

The   Fibers Institute was established  in 1953 and has always been an 

integral department of the Ministry of Commerce and Industry. 

This  Institute was included in the project with the intention of making it 

a government company, like CIR and IMI, thus allowing it some organizational 

independence so that it could serve industry with greater flexibility. 

Its activities encompass: 

fa) Analytical and testing methods in fibres, fabrics, leather aid wood; 

fb) Biodegradation of fabrics and factors affecting their degradation; 

fc) Solvent dyeing of fibres and flameproofing of cellulosic and synthetic 
textile products; 

fd) Laser-aided fibre cutting and solving problems  involving piling, 
snagging and unravelling of textiles; 

fe) 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. 
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The Institute co-operates with the University in several   research nrojects. 

It also offers information services through its library of extensive chemical 

aid textile literature, monthly listings of textile titles, and the publication 

of the technical periodical Yalkut  for the textile  industry. 

The following specialized  laboratories and pilot plants earn- out research 
and private services ro industry: 

Laundry and detergents  laboratory and testing units 

Leather laboratory 

Cellulose, paper and wood laboratory 

Biological  laboratory 

Dyeing and finishing pilot plant 

Synthetic-fibre pilot niant 

Cliemical pilot pi,-int 

Ite search and service nrojects inoludc: 

(a")    Development of analytical methods for textile chemicals; 

(b)    Development of rapid methods of identification and analvsis of fibres 
and fibre blends; 

fe) Analytical services  for the textile and allied  industries; 

Cd) Flame-proofing of cotton and rayon textile products: 

Ce) Modifying water absorntion properties of cellulosic materials; 

(f) Rendering synthetic  fibres hyrophilic; 

Cg) Improving bleaching methods of cotton; 

(h) Dyeing research; 

Ci) Adhesivos and coatings for textiles and text ile-laminates; 

Ci) Solvents dyeing; 

Ck) Fibres, threads and fabrics with bactericidal and fungicidal properties; 

Cl) Leather fini shin« by graft polymerization. 

Product and process development comprises: 

Ca) Knitted articles from tcxturized threads; 

Cb) Modifying properties of sewing threads; 

Cc) Application of lasers in the textile industry; 

Cd) Piling in textile fabrics; 

Ce) Snagging in textile fabrics; 



CD lìlcctrical properties of fibres and fabrics; 

(g) Stretch fabrics; 

(hi Research (survey! on Israeli cotton; 

(il Production of threads from cotton-rayon blends : 

(j) Quality control of fabrics in industry; 

(k) Computer-proprammed investigation of weaving parameters; 

(11 Dimensional stability of knits; 

(m) Non-woven textile structures. 

I 
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II.      ASSESSMENT 

('•encrai assessment of counterpart performance 

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

with the United Nations, as evidenced also by the fact that the in-kind component 

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

The planned size of staff lias been achieved, alt-.ough at a slower rate of 

growth, having taken eight years instead of five years as originally envisaged. 

The main reason for taking longer than five years to accomplish all objectives 
laid down in the Plan of Operation has clearly been the unforeseen delay in the 

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

and occupation of the building by Aoril 1969, but it could not be occupied 
before April 1971. 

It should be pointed out that one of the most outstanding aspects of this 

project has been the care and conscientiousness with which equipment and experts 

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 by the experts and fellows that 

very good use has been 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 laboratories building;    they were able to make 

use of all their allocations in kind:   equipment, fellowships and experts. 

The central CIR organization, comprising the newly established 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. 

I 
I 

J 
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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 deputy held the same positions at CIR as well and were made 

responsihlc hv the TIR hoard of directors  for organizing and developing CIR 

according to the IMT model. 

The  inclusion of TMI   in the project served conversely to improve  its own 

(capabilities, to modernize  its equipment, to hroaden the scope of its activities 

and to expand its disciplines.   Thus,  it had greater impact on the development 

of the chemical   industry  in Israel, and also permitted  it to export several 

I proprietary processes successfully. 

The Filters  Institute has also made excellent use of all its allocations in 

I spite of handicaps such as unsatisfactory quarters and a somewhat restrictive 

organizational  framework as an integral part of a ministry.   Its association with 

I the project undoubtedly enabled it to develop and to contribute more significantly 

to the industries within its concern. 

I CIR was organized by its first director and his deputy into two disciplinary 

groups, namely for foal technology and plastics.    This goal was successfully 

I achieved, and on this basis the new management, which took over in July 1971, 

was able to initiate and emphasize more industrially oriented research activities 

1 and more involvement with local industry through technical and techno-economic 
• services. 

CIR by now has gained an esteemed position in the food and plastics industries 

and among the respective government agencies.    This has been achieved through 

conscientious efforts in tackling vital industrial problems and in executing 

undertakings and contracts well and on schedule. 

One aspect of this nroject, namely in-service training, comprising 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 University of 

Jerusalem;    CIR offers short-term, 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 universities or technical 

schools, and have a few graduate students working on projects towards an ad- 

vanced degree. 



[lie project in relation to government policy 

The high proportion of government 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 1%4/bS;     field work 

startet! only at the end of 1%d, however.     Hie war of IPO"7 caused many economic 

and industrial changes and    also delayed building activities because of changes 

in (government priorities.    Also the Government  rearranged  its research programmes 

and the administrative organisation of its rcsearcli  institutes, tints  in effect 

preventing an organizational association of IMI with CIR proper.    As  regards the 

organizational   association of the fibers  institute with (MR, plans have not been 

pursued. 

Since the reorganization of the administration of eovemment research  in- 

stitutes,  the National Council   for Research and Development  (NCRIV)  has no longer 

been directly responsible  for the policy and budget of ("IR.    The NCR!) has become 

a counselling body without  involvement  in the opera ¡-ion of CIR. 

CIR functions now as a Government Corporation under the aegis of the 

Chief Scientist of the Ministry of Commerce and Industry, through the 

Ministry's  Industrial Research Administration.    The Fibers Institute falls within 

the same administrative framework Imt has not yet been granted the status of a 

Government Corporation. 

IMI  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 pertaining to the oroiect, it is unlikely that 

a working association will come into affect even after the termination of the 

project. 

Without the long-term contractual obligations of the project and the 

definite commitments as outlined in the Plan of fheration, CIR would have not 

been able to survive, develop and attain its present competence and size, in 

view of the changes in government policv during the implementation period of 

the project. 

P.ven 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 

Operation. 
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In view of the establishd capabilities and competence of the ('IR, the 

Covcmment definitely plans to support its continued existence even though it 

is presently not clear whether it would expand it   further. 

The  impact of CIR activities on  industry 

I 
I 

A study was completed at the ("cntrc to assess the impa*     of its research 

on the branches of Israeli industry with which it   is working.     The study was 

based on avail alile figures for the years 1 «171-1973 f three years')   in regard to 

the plastics  industry,  the food-processine  industries and the export of products. 

To assess the effect of research on industry  is  in  itself a difficult 

task even in the most  advanced  industrialized countries.     In view of CIR's short 

history of involvement   in applied research for industry,   it  would he presumptuous 

to state its exact impact.    My applying only the most conservative criteria and 

careful procedures, however, a quantitative measure  in monetary terms has bc?n 

determined.    The results of this study showed clearly that  the  impact in 

19"1-19" w;is more than twice the sum of the total   investment m;ule in establishing 

and operating the Centre  in the years 196T-1973. 

The following graph shows the achievement of an impact of approximately 

24 million U while investment and earnings totalled approximately 11.5 million f I. 
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Assessment of United Nations expert assistance 

IXiring the eight-year period of the project all memher institutes benefitted 

to a great extent  from guidance provided by the experts, who  in most cases were 

prominent in their disciplines  in their home countries and  internationally. 

Undoubtedly, this comoonent of the project had  in most cases an  immediate and 

long-lasting effect on the work of the local staff and  in several cases also 

on industry.    Often new disciplines, IDW areas of research ;ui<! new teclmol ocies 

or techniques wer1 introduced and taken over by the  local   staff as a result of 

the experts'  guidance. 

In most cases the expert was request«.' to provide advice and guidance of 

the following kind: 

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

fb)    To make recommendations for the implementation of these objectives in 
practical terms; 

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

id")    To define fields of research and rate their priority: 

fe) To expand interinstitutional and interindustrial professional 
communication and co-operation; 

ff) To visit and assess plant operations and to recommend measures of im- 
proving performance. 

In most instances the member institutes and the concerned government agencies 

accented the recommendations made by the experts, especially as regards research 

subjects, priorities and techniques. 

An illustration of the contribution of an expert is provided by the case of 

the expert for textile chemistry, Professor Raymond I!.  Peters, at the Institute 

for Fibers and Forest Products Development, Jerusalem.    Professor Peters came 

in 1969, li)70 and 1971   for terms of circa a month each.    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, offered by the Institute in con- 
junction with the Hebrew University, Jerusalem; 

(b) 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 recommended and  initiated by him. 

Another example may he found in the final  report on wood technology research 

by I;. .1.  Gibson, dated 21 December 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.    His 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.  Gol long, Project Manager.    Mr. Gollong 

succeeded during his tenure in establishing a sound basis for co-operation 

between CIR,  local agencies and United Nations authorities.    His activities 

enabled CIR to obtain equipment 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 United Nations assistance to the project 

In spite of the fact that United Nations financial participation, relative 

to government participation in kind and cash, was not outstandingly high, the 

Ihited Nations investment in all its constituents had a most significant effect 

on the implementation and the outcome of this project.    It served as an excellent 

starter mechanism, setting in motion an accelerated development that can seldom 

he achieved by projects 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 agreement by which all equipment was procured through the good offices 

of the United Nations enabled CIR to purchase the best ami 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 

I 
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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 United Nations to accommodate experts 

and fellows has not always been expedient enough.    But this aspect was alleviated 

greatly by the readiness of the United Nations to allow procedural changes when 

these were vital. 

! 
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lit.      CONCLUSIONS AND R|iC<»MiNI>ATlGNS 

Conclusions 

At the termination of the project CI li  li;ul established an excellent refuta- 

tion as an  institute  for industrial  research, activclv co-one rat inn with industry 

as well as with government apene ics. 

The bilateral  agreements by which central CIR should have formed an 

.is soci at i on with IMI  ¿uni the  Israel   fibers  Institute, as soon as practicable, 

have not been inni lernen ted.    A formal  and close association between the three 

. Institutes was not attained,  although some <-o-operation  in policy and organiza- 

' tional matters exists.    This situation is the outcome of the decision by the 

Ciovemment to change the organizational affiliations of its research institutes, 

J relating them to different Ministries and thus to different Chief Scientists and 

research administrations.    On the other hand, it  is  tentatively planned to as- 

I soci ate two other, smaller research  institutes on the Technion Campus with CIR. 

To satisfy the  increasing requirements of dynamically growing  Israeli 

I industry, CIR will have to further develop and maintain  its professional competence 

and  to broaden its disciplinar)'basis.    This in tum will call  for continuing 

I involvement and support by government authorities. 

The prolongation of the project notwithstanding, part of the expert and 

I fellowship allocations have not been expended.    Central CIR was not able to 

fullv utilize  its allotments because of delays in the completion of its permanent 

1 laboratory building which,   in turn, delayed the expansion of its staff and limited 

its   freedom to release employees on fellowships.    Lack of work space and  initial 

delays in the development of some disciplinan' groups also caused difficulties 

in accommodating arid utilizing the expert allocation.    Moreover, because of ex- 

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 up for the completion of 

the permanent laboratories of CIR had damaging effects on the initial development 

of this proiect.    In future projects amore binding agreement as regards the 

immediate availability of suitable temporary laboratory space, or the preparation 

of permanent quarters, should be assured explicitly  in the oricinal  agreement 

anil  in the Plan of Operation  to avoid delavs in the  implementation of the other 

components of the project. 
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The major achievement of this project, apart  form its successful  imple- 

mentation,   is iimioiihte.lly  its effect on the attitude of national  authorities 

who now concede that continuous and  long-term planning  is essential  for 

research  institutes  in order to achieve  their goals. This  project created,  for 

the  first time  in  Israel,  the possihility  for a research   institute to plan 

ahead for several  years ami to implement plans according to changing needs and 
conditions. 

Ree ommend at i on s 

Now that CIR  is established as an effective and vital  organization,   it is 

recommended that every effort should be made by the Government 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 reeommendations 
regard the future of CIR: 

1. CIR should receive assistance to grow and to encompass new disciplines not 

yet covered by work of other existing applied research institutions.   The 

present readiness to incorporate a small   institute, such as the paint research 

laboratory,  is a commendable beginning in this direction. 

2. It should be stressed that during the last three years the  funds allocated 

to CIR from the government budget have not grown proportionately to the need 

for further accelerating the Centre's activities, and such spending should be 

increased. 

7>.    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 lie home 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 Government should correct 

this insufficiency, which otherwise may jeopardize the Centre's capability of 

assisting industry in a meaningful manner.    This would bridge the gap between 

bench research and application in industry. 



- 35 

I 
I 
I 

5.    A program» should he devised to inclement an in-service training program» 

at CIR.    If this cannot he undertaken hy CIR alene, a way of co-operation with 
the Technion should he found. 

(>.    l-very effort should he made to enable industrial research institutes like 

CIR to operate with at lear.t  a five-year plan, adjustable according to needs 

and conditions.   This would furnish a firm base for efficient planning, utili- 

zation of resources and quality of performance.    CIR has matured and become 

capable of rendering assistance to similar institutes in developing countries, 

offering to share its experience in both successful achievements and mistakes. 

I 
I 
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