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FONAL A TCRT € UNALIL TO 1SIRY ON

INCUST=IAL K STALCH.

INTLELUCT:ON

The .ndustrinl lLesearch Center of the institute of
Stendards and Industrial Research of iran (iSIki) is
loeated at Karcdj, about forty kilometers weast of
Teheran. DbBuilding conetruction begon in 1957 and waa
eocpleted in 1959. The equipzent wns izported nnd
installed 1n 1962 with the ai1d of the United States
Foint four Prograt. “arly in 1964 the laboratories
came under the jurisediction of (SiR'. During the next
four years soic forty rescarch projects werec undertaken.
Fractically none of these produced results that went
into industrial production. D:rector General of IS'xi,
nginecer leza Shayegan, therefore, suspended all

research activities.

The Governient of lran then requosted frow the
United Nations the services of Herold K. Work as
Adviser to ISIRlI., H:s work was to cmcoupass both the
standardization anu the industrial research seetors,
wvith eupbasis on the latter. The function of such an
adviser had been described by Dr. lal C. Vercnn in his
report of jlugust 1968, cntitled "idvisory Services
ieport Relating to the ISIi™ ae follows:~ "Eis job
description i1ndicated thnt he will be attached to the
Research laboratories of 18Sii! ot Koaradj and assist

in the foruulation of long and short rnnge researeh

. United Nations Adviser on industrial Rrsearch
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progrnce, i1wuple.entation of research projects,
procurerent oi equipL«nt, training of personnel, and
advise on resecrch laboratory canecgecwent probleue.

st ust be recognized that the Karadj leboratories are
fairly well equipped and wanned, but lack wature
guidance by an experienced scientist with adoinistrate
ive background, who would create an atrosphere of
onquiry and inspire the otherwise well qualified

scientific workers crployed there."

Br1"FiNGS

A. Un}tvd Nations

Cn August 15, 196~, A visit was tade to the United
Nations Headquarters in New York City. The philosophy
of the UN progra. was prescnted by wr. Charles Cooper,
and wr. .. Hatati. Telcphone discussions were

Al

continued witl L:o:th of thei over the next ronth, and

pertinent waterial supplied by the. was studied.

On Septecber 29, 1968 o Leeting was held at the
Vienna headqunrters of UN.DO. ir. Georgc Chen gnve a
succary of the requirewents of the poast, ir. Vgughn
explained the financial regulations. lr. Novikov
discusscd th. technical work to be done, Lr. Nassr
presented a detniled analysis of the specific
technical needs of the prograw in ‘ran. and very
helpful background inforration about the dynamic
activity there. He was joined by rr. Radinbour who
added recent raterinl . especially gbout the progran

being undertaken in lran by thc kinietry of “conouy.
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At the end of ths dna- another conferen~e was held with

Lr. Chen to sv.warize and clerify wi1d this inforiation.
The adviser wus iwpressed by the dedication of the

UNIDC steff. Their heipfulrers was cppreciated,

On October 3, 1968 o woeeoting wins scheduled by the
Resident Represec.tative, wr. “douard Collin, in the
UNDP office in T:heran. s ¢ part of this briefing,
the adviser wet Lessrs. Roaen, Halbert und 21118, and
received final op:ratiag 1nstructions. ir. Singh was

very helpful in expediting i1ustallation arrengenents.

Thercafter the aiviser Led weetings with Director
Geneval ur. Rerq Shayegan cf ISINI . WUe 18 deeply
involved with th.s nreject, nnd nnxious to ensure its
progress. He -regsunted —onlers of Lis steff, both ap
in his Tehcereaw citice, .a nt the laboratories in
Faradj. The laborateries and e vipient were inspected.
hr. Shayegna's d.oruty, Dr. Hosscin Alizoadelh, wos
present at wost of these dis vosious. His understand-
ing of the needs ¢f T8IL1, «ad Lig co.peration 1n
meeting thew h s had wo awportost influence on the
icrpletentatioca of the »rescnt plans for research., UNAIR
has depender eou it o2 11 'c-_ytion and guidence. The

facilities, poer-scnne! anl leu’ership of the IS8IRI

progran Lade o scl1d J-ontoitivn cen which to build.

Quporte of —recceding U auvicors were su lied b
l 'l 151
wr. Sllia for toack_ cound 1nf-rwatizn. These were

studied with c¢~.re. Thkoo: rrepared by messrs. Vercan,

(2]

manuel and Viewey were o uionecinlly useful.,
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Originally two counturparts were nssigned to UNATIR,
Dr. Lir Hheson Lussavi and ar. Carius Siassi. Duc te
scrious illness ir. Siassi was unnble to continue 1n
this position. Dr. Toureadj Aicirsoleyuani then beenue
& counterpart, with Dr. hussavi.® “.specially at the
beginning, all three counterparts supplied wuch necded
background inforiation rbout the laboratory and
conditions in Iran, their evaluantion of the work thaot
had been done, the capabilities of the stoff, and their
nnaolysis of the progrri to be initicted. As the
nssocintion with thease counterpnrts hns progrcased,
ropport with thet, nnd respeet for their abilities has

steadily grown,

ANALYSIS OF TE™ FROBLTSS

The direction teken to further an 1ndustrinl
research prograc in ISIAI Lust be influcneed to sore
considerable degrce by nnational plans cnd progrars;
the total nctivities of ISiRi, as we¢ll as by the
81tuation i1n the industrial research laboratories at

Faredj.

A. National Flans.

iran is one of the swall select group of nations
that is rapidly coving frow the category canlled
developing nations to the tntegory cnlled industrinle
ised, The renson for this is not herd to find,
Frobnbly the noat itportant i1s the wise and forceful
lendership of His ILperinl Lanjeasty Shahanshah
Aryo-lehr. To icplerent his plans he has surrounded

hiciself with an unusual group of dedicoted Linisters,

‘Perlonnel inforiation on counterparts, in aippcendix A,
Fersonnel Chart,
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sany of ther lLold graduate degrees fro. the world's
best universities, and are well experienced in thear
special fields. It should also be noted that their
bnckground experience has had n distinctly econoiic
intercst. So, too, docs the developrent prograw of

Iran.

in ©wnny respecets the developtent of Irnn follows
the gceneral pattern sct by Japan in iits arazing progross
to industrialization. That country adopted world tech-
nology so vigorously that for soLe¢ tice it was looked
upon a8 an i1.itator. In recent years, however, Japan
hus evolved a strong industry with supporting applied
research. No doubt it wiil eventually becone o wajor
contributor to basic rescarch. It is intercsting to
colpare the path followed by another gireat nation,
India. There, a core scientific opproach to the
problei of developing an industrial cconoiy has becen
followcd. A nunber or notional research laborntorics
- #sore for baasic rescarch, souec for counodity resenrch
~ Were c¢stoblished, ond n scientific poliey connittee
wae created in the cabinet. In suciiarising the results
of these efforts, }r. V.K.0.V. a0, then & Lecber of the
Plonning Courtission of the Indian Governccent, reperted
in a spcech given in 1966 .... "With nll this attention,
support and these resources, we have not succeeded in

accelerating our econoiic developuent significantly."
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Whaile th. . . o . x .ples need further annlysis,
it is belicved that the scientific cott.unity would
approve of the general rnttern followed by India.
They would perhaps explain what went wroag in teres of
retarding factors. .nginecrs, on the other hand, who
are genernally as wuch concerncd with econciiics as with
science, would be inclined to follow the Japenesc plan.
in Iran the e¢conni ic-engincering point of view scces to
be doiinant. The strong governient leadership here will

no doubt ensure “hat this wise path is continuecd.

B. ISIRI.

The Instiitute constitutes a suall but iitportant
elerent in the industrinlization of the country. It 18
an unusual orgnniaation 1n 1ts breadth of coverange.
The wajor divisions c¢cf the Institute are o standard-
izntion bureau, n testing laboratory, an industrial
research laborctory, a hall-iarking or certification
organization, weights and : easurcs, and a burcau to
provide safv delivery of export goods. Recently a
leather and hides laboratory and o Letrology Center
havc been added to the other responsibilities. In
196C ISILi had only seven engincers; todey the staflf
i8 nearly one thousand. With this rapid growth and
the cocpgexity of services, it 18 interesting to note
that all these functions, with the exception of the
research, were operating reasonably satisfactorily.
Steps were anlready teing taken to correct the defects
in the latter. Sinc: UNAIK believes that the perforu-
ancc of nn orgnnization i8 o ceasurc of the coi.petence
of its aduLinistrators, he considers ISTRI is in good

hands.
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The rescarch laboratories requircd tuch study. The
neccessary dircction or aduinistraotion, in its recognized
for_ in industrial rcsenrch, was practically non-
ex18tent. Suince there were no experienced directo, a
availablc soi.e would hrve to be trained. This would
2180 require o reoryganization. These changes, when
they were tande by the conagecent, were doue skillfully
80 that .here was n initui. of dislocation and bruised
feclings fror the rearrnngecents. In fact the necessary

changes seciicd to bencfit eve-yonc.

The weakncss in leadership, as would be expected,
hnd had & detritental effect at the working level.
Lorale wns low. There was n tarked tendency for the
tecehnical people to evade rescarch assign: ents. The
studies that were storted were carried out like acaderic
assignuents, for which the res:arch is the end in
itself. There was no concept that the goal of indust-
ricl research Luet be the developuent of techmology

for industrial production.

This pattern i8 » co.i.on onc for laboratories in
developing countries. it is suggested that the
condition 18 an outgrowth of the belief that researeh
18 & forc of tagic thrnt can solve nll problecs
ruto.atienlly. JActually thise is not the cnse. Hard
vork, skillful canngei.cnt, nnd perhaps just a little

luek are the ingredients of successful research.
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Yrograln of‘ﬁés&arch

The resenrch that first appecars in a devceloping
country 18 usually relatced to agriculture and tedicine,
Next coics adaptive industrinl researeh oased on
foreign technology. This is i:itative but constructive,
last cotes research to 1.prove quality and decrcase
costs. it cay be ci1ther aggressiv.. or defensive in
character. Aggressive rescarch secks innovation or
break through to give an industry advantagoe over 1its
coLpetition., Defensive rescareh 18 conducted to keep
the industry abrecst of 1ts co.petition, anc 18 the
iwore cxtensive of the two. #or the present, Iran will

dorive iost becnefit froo adaptive techniques.

PR.UL1aINAZY PLANS.
After evaluating all the i1ufor.ation iade nvailnble
to hil, and working according to the philosophy of
resenrch doscribed nbove, UNAIL developed with the
Uacagewent of 1SIA] reco.iendrtions concerning changes

in organization, progreL and personnel.

4. Stondncde

ISIR] work on qunlity control and standards hns
becn continuing for sou« yenrs under the dircetion eof
Dr. Alizadeh, and hus already proved its value. UNAIR
revicewed the nctivities briefly, and suggested a fow
iinor changes in iethois of grouping the standards
and editing the Inglish translations. For the currcat
degree of industrialization of the country the status

of the standards work is gencrally accepted a8 good.,
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Director Geuoral! Efhayecan 1¢ Vice Fresident of the
international Stundatds (rgarizatien, a tribute to his
leadership, wnd re oz J'ion by i1ts peere of the quality
of the stand.nods worr ot T8INT,  With the arrival of
Dr. S.F. Scn, as United Naticens adviser on Standerds,
UNALIL Camnitciazed wook in this area, and concentrated on
the reseuwrch prograc. Close cont ct between the two
divisions i8 4 distinct au.antage, particularly in
finding wort.while projects. VWhen an industry is
consistently unable to produce goods within stancard
specifications, 1t 18 a stro: ; 1ndiceotion that o

research progra. 15 needed.

B. Industrinl iLcscerch

To expand the pro roo ISIRI the following factors
were coraidoered: -

judicioua selcction of projectas

and of a et=co - rerrech-oriented staff; training of
counterjy cte and o 4 oxgznaniz tion of personnel
activities and relenrch practices, including coordin-
ation with v ufecturing » d revketing; developient of
Lanagerial technigues; and cooperntion with universities
and 1ndustrial laboratory rese -ch.
On the Lasis of these itews, the activities of the
ISIRI labvratery vere restriotured and & five-year plan

wvas adopted.

wmetrology

The lea%oroturies for tihe ictrology Center at Karadj
are being constructed. Yien they mre in operation

ISIRI will hove the stoadnrde tor the calibration of
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veights and . ¢uosuiews fur Jran. It will be able to

inspcet and check all weights and @ ¢nsures, and 1 akec

and repair equiprent uscd for this and other purposcs,

It plons also to have references and handbools aveil-
able for all divisions of ..etrology - .echanics, hent,
electricity includiag clectronies anc photoictry and
tetallurgy. UN Advisers Dr. Vieweg and Dr. Sen have

the assigni.ents on this project. UNAIL has participated
only in o peripheral capacity in the planning and
organization. Ho hns alsc helped to prepare publicity
and in the selcction of staff.

0:GANIZATICN FOR iNDUSTRIAL R™SAnCE.

4

s+ General Coulcnts

in organization has two iain purposes. One is to
define the interlinkage or chain of coitand through
vhich tanagei ent plans, assigns and guides the
nctivitics of the working staff. The second is to
cnsure that thce top amd the interiediate levels of
Lanager.ent receive rceports fro. the working staff.
This includes inforintion on the technical progress,
rate of financial expenditures, personnel] activities,
and the 1nteraction of various departrents of the
organization, as are¢ needed to perfori. the (anageient
funetion. it con be coiLparcd to a co.iunication
syster. through which a group of i1ndividuals - whose
dutice, functions and autherity are clearly defimed
- are able to exchange, in an orderly way, the
inforcation needed to work together toward their
co.non objective. The necd for forial procedurcs

varies with the size and coiplexity of the group.




There 18 no question that ISIR1 1 s sufficiently large
and broad 1n its respo.sibilities to require careful

attention to 1ts orpantzational arrangcoents.

B. ISILI Organization KFlan.

The aduwinistrative channels which had been sct up
for the operation of 1SILKI are shown gropkically 1n
Fig. 1. This chart, however, did not corrcapond
exactly with the fuhctioning of the Institute. The
discrepency was due, in part, to the recent rerging at
Kuradj of two groups which had foruerly becen gecograph-
ically separated. This has resulted in certain over-
lapping responsibilities. Added to this ise another
problen. The 1ndustrial rescarch is new - about four
years old - and is being incorporated into n large
thirty-yenr-old organizatior. It hne diftorent rcquires
oents and presents new probleus froio a canagerial and
supervisory point of view. It hes not been corpletely

agsicilated.

I't was recoiccended therefore, that new job
descriptions to clarify rcsearch tanageiient respons-
ibilities, authurity and accountability be prepared
for the Dircctor General's deputies, project directors
and othor rescorch positions. Then, if nccessary,
the organization chart should be revised to correspond
vith the job descriptions. Work was begun by UNAIL
on these job descriptions for the research supervisory

staff. The Adoinistraotion Division indiceted, however,




i)

EE T T _

Iﬂ&ﬂ’— . 7

L

s : » R m— BTV R
i L. J

2 132

.
L Ty - Sew

W, R g ?qu

TVHINSD NY AV BHYIVY 3

_

NYLIS3Z00M SHV

| |

T

TETHWs sV IwWTR EE R T

1 '

)
W3
nYINES (v _

:d}mus _wtnq w(ﬁ,/cm
(s J

NYTID

| |

NYTAVE HYIV M

NY7ANNIN

]

WT AT

LA SRR |
NViSIHIO0 v NYOIWNY -

| J

VIV 34T 3S
SHITHAY TYXIN 3O
TINNDSH 3 -l
SHVIHY TV ey
ONIINNODOV

NOISN3I X3
B ONIVN]
40 1430

STIVLIIN SNOoD
- H8d S0 ONIAAY
TIYH 40 1430

NOILYNIONO-02
40 1430

S 3HNSVIN

B SLiHOIEM
30 1430

JOHS HYOM |
ASOTI0HININ |-
OON3 HIINH
SOINCHID313 933
NISNOD 9076
SCOHZ 14OV
AELISINGHD
SERFSEN &

00}

- -

I A90170%13nW ”.-.

30 1430 .m

b e e e e e e

HO¥V3S3y

NOISIAIG

IVINISNONT
30 1430

NOILVIN3INND0Q
S3USH P SIM
ONINT STV H INHA =
OHAAH ? HI3N
HO31 - 0H103713
NISNOD 9076 b~
SCC¥d 1¥OV |
STIVOINIHO
S3VTLIX3L
SO0xd JO0H |

SNOHVY I3y

TUNGCIIUNHEI3INI
40 1430

SHAVN NOILVD
1411832 ¥ I0HINCD
ALNIVND A0 1430

SONVONYIS

NOISIAIQ

30 1430

NOISIAIO

FONYNI 4 NOJsiA10 WINNOD HI¥Y IS 3

¥ NOI VLS INIWAY S 3J1A¥3S NOISN3IX3 TVOINHO3IL NOIIVZI0¥VANVIS
| 1 1 J
SNOILVO and ¥

SYIV44V TVWHINTO
40 1430

ONINNYId ¥ S3i0nisS
40 1430

IBAA'ELEDER TSR e SH0123¥i0 40 ¥ V08

TIINNOD 3NW3¥dNS

1d1S|
40 1dVHD NOILVZINVOYNO




- 14 -
that it was its function to prepire sueh «aterial and
assui.cd thc responsibility for this part of . ¢ reorg-
anization plan. Jt reiains to be dezanstratcc that the
personncl in that depertient has the expericnce to
coi.plete this work. Frocedures {cr in tiating projects
and opcrat.ng thet also had to be developed to confors.

to the above responsibilitics. This has been done.

snother problei concerned with the organization
chart centers around the broad scope of the “nstitute
activities. HKesponsibility for setting the stnndards
of the country, which in turn is closcly related to
qual:ty control 1in 1inuustry, is a treiendous obligation
1n itself. Test ng constitutes the largest function of
the ISITI laborator:es, accounting for about eighty per
cent of the expendrture. Such testing, as censured in
terus of pay..ent for service is growing rapidly. It
has 1ncrcascu cuss vovn-fold 1n the 1nst five years.
Along with this increcse there uas been a change in the
character of the work. .nstead of siuple tests the
vork has becoue rorc sophisticated. Frequently it
requires tcaus of personnel and thesc i.ay be inter-
disciplinary in character. n effcct, thc toests are
often short teri. research progra.s. Ailong with this,
the Institute has irporta:rt industrial research
ass.gnients, thc functioning of which Lust be closely
cxanined. That the standards work and the responsibel
ity for .ndustrial rescnrch are both in the saLe

organisation :8 quitc appropriate, providing tertain

precautions are¢ taken. A\ parallel can be found in

vany 'ndustrial corpanies. 't 1& fairly coccon for
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rescarch to have been an ouigrowth of plant quality
control activities. When operating troubles occurred,
1t was necessary to do a certain auount of investigation,
generally of a short~terw character. ventually this
testiong led to longer terw studics, or research. A4After
a tiue it was generally found that such work could be
Lore effectively wanaged if 1t vere not cixed with the
Plent control sections, although both cight be in the
soue division vf the coupany. Keansons usually given to
explain the separation are these:-

1. Resenrch ia a relatively long terr undertaking,
vherens quality control problcis are shorter and core
prcssing. In a too closely coupled arrangenent, rescearch
resources are too ¢ften diverted to solve short terc
cecergencies,

2. The personnel required for research and for quality
control work are soccwhat different. A research staff

Lctber is expected to have a greacer depth of technical

knowledge (usually obtained by core advanced education);

an icaginative and creative ~ind; and persistence to
bring o long range prograc to a successful conclusion.
A quality control person wust be stagble, practical and
cocpetent to handle ecergencies. Resoarch, in general ,
Places Lore responsibility on the individual then is
custocary in quality control and standards work. There
are exceptions to both categories, of coursec, and cuech

overlapping of characteristics.

The co-existence of the research standards and

testing work in the ISIRI laboratory has, for the
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present, certain advantages for rescorch in supplying
supportive services and facilities. 1t did require
certain changes, howevur, in the organizational set up
ond its canageLent. The rescearch and the standards
vork had to be scparately assigned, nlthough both uvsec
the sace facilities. The sorting out and scparating of
these acvivitics was not ¢casy. Certain individuals
required for rcscarch have obligations in stendarcs
work, 80 it is ncccssary to carcfully consider cach
rcsearch appointicnt. It 18 icportant that the personnel
understands its responeibilities, authority and account-
ability for their project activitics. Through their
rcspective livision henis, both standards and rescarch
work report to one individual at the LanageLent level,

As long as both sections are corbined in one division,
their neced for scparate identitics and equal treatwent

uust be recognized and provided for.

Igraonnel and Admxnistrative‘Sﬁfpcture.

4n organization for research is built around its
staff, and has as o basic objective the stiLulation of
this staff to perforc at its highest efficiency.
Conversely the availability of qualified stoff and how
it 18 deploycd establishes the effectiveness of the
organizetion. lIn this conuection, Dr. kussavi, Chief
of the laborntories, prepared at the beginning of thias

study on analysis of the trnining and experience of the

ISIR]1 laboratory staff'. This shows a group of twenty-

three professional people and thirty technicians

involved in the testing and resenrch work. The

* Appendix A - Fersonnel Chart.
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ketrology Labv.ucou.y personucel has not yYet been

euployed. Of the professioncl people at work, three
had dootorantes, seven hand i.aster's and eleven hnd
bachelor's degrees. 7In nge they range fior twenty~four
to forty-one years. A roting was nlso ade of thesc
individuals to detercine, a8 far as possible, their
potentinl for rescarch work. As was teo be cxpected,
froc. five to ten have the interest, training and
characteristics required to develop into pood resenrch
vorkeras. 1n addition to these, professional help 18
obtained froc the facultics of the local universitics,
under cooperative arrangci.cnts. Those froo Aryan-iehr

Technicel University are listed in Appendaix B,

The laboratorics nre under the direction of Dr.
Touradj Anirsoley.ani. He ol so pcrsonally supervises
the industriel rcscarch with the help of a rescarch
i-anageiiont coLiittee. UNAIR considers hic extrouely
vell qualified for his work. The testing, which
reprcesents about eighty per cent of all the work of the
Iaboratory, is nssigned to Dr. ).H. Lussavi. He is

also well quelified and is doing an excellent job.

The principal interaction betwcen ISIRI and UNAIR
has becn effected through riectings and discussions
with these counterparts. Fro: his background of
rescarch experience UNAIR has offered advice about

organization, operation and solution of locel probleca.,




He has tried to suggcst how curremt situa.ione could be

i.et. Publications that should be helpful in the work

H

have been gssewbled, in other words, there has bLeen
constant training by the tutorial i.ethod. Conferences
are being held with Jr. auirsoleyeoni gliost daily.
Shorter and soiLevhat less frequent oncs are now held
with Dr. .Lussavi due to thc pressure of his responsib-
ities with the testing division. Al]1 thcae Leetings

have been very satisfactory and productive,

hdditionnl conversations are nlso held with other
cerbers of the staff. These are cuch less forcal end
t.ore personal. An effort is Lade to consider with the
researcher how he can initiate o speccific project, hovw
organize 1t and plan tBe prograi., and where he can
oollect inforiuntion on world technology for it.
Prospects for further education and training are of

cuch interest, and arc often discussed and evaluated.

When the research activities of the organiszation vere
rcinstated, there was alrcady available frotr the above
group sufficient personncl to handle the prograi. This
vas particularly true sinec ruch of the earlier wvork
vr8 streightforw~nrd and depended on cxisting technoel-
0gyY. A8 the resenrch exponds and the ecphasis shifts
towords innovation therec will be a need for increased
stoff, and sorc with higher skills. This brings up an
icportant issue. _.very ecffort should bc cade now te
upgrade the professional coopetence of the personnel,
e0 that the pcople who start the work will not leater
have to be superscded by core professionnl oriented

individunls.




D.

aftor ewphnsis has been plecod on the need for a
vell qualified staff, it follows thet everything
possibl¢ should be done to help this stnff work nt itas

highcst potentinl. It should be supportcd by n good

librury ond docui.cntation center; woll-cquipped laber-

otorics; readily nvail~ble socretnricl, clericrnl,
purchasing, accounting, lcgnl facilities, cotuunications
etc. AL good rcecarch stoff should be free to concentrate

its full effort on solving rcsearch problers,

Future Irojections

There are certnin organizational and opurating
Latters that rcelate to growth., A tentative projcetion
was .ade of current <nd futurc projocts and the stnaff
that wiil be needed 1n the next five years. Thie is in
F gure 2. I't dces not include vajor unit additicns
such a® the internationel woel rescarch laboratory or

the leather laboratory.

There had been about ten projects of souc prorisec
on which soue work had previously been done. 1ln the
last six weeks of 1968 there wos tiue only to ostabliah
now procedures and reinstate five of these projeeteo.
Another seven werc reinstated in1969. There was an
allowance for a twenty-five per cent growth in that
y~ar, and each ycar thereafter. Such figures are, of
course, flexible. They constitute a rough guide based
on prcsent expectationa but “ay be changed at any

tice the situation warrants it.




Figure 2.

T'NTATIVE FRCJUCTICN OF FROJ'CTS AND

P:4SONN"1_FOI THZ N™XT FIV? YTARS.

i

11/ IFersonncol
i Active Projecss Yeor SR o
! LEERE 2T Irofessional | Tochuicians

1

{ 1968 8 10
{

i

|

oo

1969 | 20 217

1970 217 36

{
? 1971 | 36 48
|
|

1972 64

|
|
|
1
é

- - [ o i v i ans s+ men. s o o

This represents the total nurmbers that arc active in
the year indicated; ones thnt have beoen corpleted are
not included. Further, it does not include vajor unit
ndditions such as the intcrnotional wool research

laboratory or leather and hides laboratory.
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The analys.s o] unticipated personnel neecds raiscs
a basic organization question. What 18 the concept of
long range i1ndustrial rescarch at ISIKI ? Should the
Institute attecpt to beecoi v the pricary and principnl
source of industrinl research i1n iran ? Or is its
L18s810n nlso to stitulate research activities in the
industrial coi.panies ® The latter course .rkes o rost
iLportant contribution to the country. if thie
obligation is accepted !SIkl would have the following

responsibilities: -

I. To initinte & rescarch project(s) for an

industrial co.pany and transfer the work to the
coipany when that coiLpany 18 ready to ossuie it,

2. To coiplete rescarch for siall or new coipanics
not able to carry out i.canmingful prograi.s on their
own,

3. To underteke rescarch for whole industries for
wvhich individual coipaniecs do not have adequatc
resources,

4. To conduct research of a general nature whieh

invoisves the national intercats.

To provide such an arbitious prograc places great
decands on the ISIR1 staff. Its personnel involved
in industrial rescarch should be cotpetent enginecrs,
well grounded in both the physical and socinl sciences
to conasider the cconoi ics, techno-econoi.ic and ._arket
anspects of projects. Once the concept is acecpted
that 1.1R1's principal objective is to sticulate
independent rescarch by industry, it will have an

influcnce on the personnel structurc.




G. leports
At the beginning of this study, thc organization
vas referred to as a two-way cotiunication systoer.

between . anageicnt and stoff. It iust be ciphasized

herc because ISIA! has not Yet eoiLpletely evolved a
sati1sfactory procedure. £ onthly report on technieal
progress and on the raote of expenditure for each

project 1s clearly needed. lInforiation on succcasful
vork would be of valuc to the Director General 1n his
ectivitices to proote the Iastitute. Frojcets that show
o lag in progreas i.aght be reviewed for recoicendations
to stic.ulate tore offective action. They provide the
rcsearch directer with the current stntus of the progroa: .
Fiscal reports reiind both tanagetont and staff of the
cost of the work and the nced to produce results.
further, it is through budgetary control that Lanagerent
can exert a tajor influcnce on the work in directing it

to Leet its established objectives.

vl PROGRA} FOR_INDUSTR1.il i".S"ARCH

A. Genernl Cons{gerqtgonn

Flanning an industrinl research progra. cas vary
fro.. a rather sicple procedure to a tost conplex
exercisc in Lanageccnt. There are, for exatple,
corporations whose futures are critically associated
vith rescarch. In soLe of these the plonning work is
broken down into two parts; Lanagcient plans the
generol course of mction or strategy for the reseerch,

the supervisory peoplec develop the specific prograc

or tactics to accorplish it. In o gencral wey the
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besie pattern 1s the saie in Iren. The Govern:ient,
through the Flan Crganization, develops the strategy;
the appropriate ianistrics devclop the tactics to
i.pleient the stratogy. The i'lan Organization haos
prescoted the fellowing strategy:-

During the Fourth Ilan, the privatce sector will

participate in the extension of i1ndustrial

activities of the country by inveeting in the
following :1ndustrices-

1. Bnqipwfrgdggtgz Faper, CeLent, artificial
fibers, chci.icale, rubber gnd chevienl
fertiliazcers.

2. Foodstuffs: Dairy products, sugar, dried
fruits, packd dates, canned goeds, vegetable
shortening, alecholic and nom—alcoholic
bevierages, cattle and bird fecd.

3. ;aggfacpgrgg‘g;tgyles: China, crystal,
bicycles, .otor cycles, other vehicles,
carjets, hanucraflt articles, textiles, wood
i roducts, glass jars, ; har_aceuticals, cablec,
17 ¢ and clectroniec devicoes,

4. L&giiuypt: aolling Calls, electric otoras,
coLpressors, filters, cold storage oquij.ent,
weighing devices ote.

in order to undertake the above jrograr, industrial

rescarch and engincering is required to ada, t existing
tcchnology to :eet Iranian needs. After the industrics

arc established inde¢;endent rescarch will be nceded to

kee; Tranian yreducts corjetitive in the world rarkets.
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Obviocusly 1t would require o iiuch lerger crganiz-
ation than iSIiti to conduct research on all the activit-
1ca listed. 4t best the institute can atte: [t to
follow only the intent of the plan. The ;roblec 18 to
sclect thosc [rojects for which there 1s the rost
[ressing nccd. Considoration cust olso be given to
ircjects that can be ;rojerly developed into industricl
froduction; in other words, ones for which taterials,
“an jower, and cnajital arc available. The rescorch
Fesources are also jarticularly jortinent to a wise

s:lection of the rescarch jrograc.

B. Lescarch lanageiint Coiratteo

To nssist the Dirccter of Eesearch ain choosing o
satisfactory grou; of ;rojcets for study, n wescnrch
“anagenent Coiiittec wes cetablished. its function is
to consider nll [hescs of resecrch L.enageient, but 1ts
fricary resjponsibility 1s the guidance of the jrograc..
This cotirttee has the following coi.josition:-

T. acairsoleyiana, Chaircan
.+ Kianjour
Lol lusseavi
L. Siaes
]. Rahnei.a
R. Shayegan (Director General, ‘'x. Off.)
H. Alizadoh ("x. Off.)
H. Work (".x. Off.)

“eetings are scheduled veekly.
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it wogs d c1d 1 that cach jroject under consideraticon

.ust be sub. 1tted in a detniled rojosal by the ajprop-

riote individu-l - usuilly the porson who 18 ex;ected

to be the j;roject director. The et rinl should be

suc.nriz«d :n an outlinc and be mcceoujpanicd by =

budget . Thcn 1t 18 revi wed by the coirtattee, and ites

nccej tance, todificution or rejeect:ion 18 recoirended to

ir. Shnyegan.

C. S:lect.on of Irojeets

Th cotittee b ogun to reconstruct the jrograc by
secepting the faive-ycar ploan g:ven on [age 20, To
reinstate the forst five (rojcets in 196! soLe forty

jossibl¢ subjects were reviewed, and recduc ¢ to ecightcen

28 follows: -

1. Siorege batterics 1¢. Carjet dyes

2 China ware 11. Textiles

J. wvante jJuice 12. Vegetable cxtrects

4. " ce Bran o1l (orange, tannins etc.)

13. .lectrical 1nsulectors
5. wice hull conerete

14. Carbon (active and

6. Lotrlas inactive)

7. ilnst:ce 15. iolnssc:s utilization

8. Cold as} halt 16. Highway safety

9. Blenching earths 17. Buogaesc usc '

18, Guir. tragrecanth

The fellowing five, and one fessibility study were

sclected for consideration:-
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1. Usc of Rice Hulle 4. Gui Tragacenth
2. VWool Dyes 5. Storage Battcries

3. Chinn YWare 6. Tlectriceal 1ter s
(fensibility)

Al]l 8ix 1teirs werce individually reviewed by the
Coruittee whieh then reecoit.ended ther to the Director
General of ISINY for apjroval. The details of these
reeoc.endations nre given in the follow:ng five pages
on the foris adopted for 1nitiating projects. In
inssing it should be noted that (1) all of thee take
advantage of rendily actessible irnnian resoutrccs
(2) all have icwed:nte practical ajplication by industry
or agriculture and (3) all have o waiting iarket.

With the sclection of th: 1968 progroi., work was begun

on the 1969 prograt.

In addition to the selection of prograr to be under-
taken the [iesearch lanagecent Cortcittece hcors progreass
reports on two or three projects each week. These cre
discussed 1n detail. Usually a few iSIKI gucsts arec
invited to attend these sessions. Both guests and
Lei.bers are emcouraged to introduce for cocrent the
dissntisfactionas or gricvanees they :.ay fecl gbout
their work. This ojjortunity fer frank expression has
iiproved Lorale and increascd coojeration awong the
jersonnel. The rcetings have proved their value 1n
coordinating amd gu ding the jrogra. and in sticul-

ating interest.
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"5 L1 FROJLCT OUTLHINT
Tk AR L No . I-1-69
Section C.7.
Date: Ajprail 1969
Subject: Use of Kice Hulls as an lnginecring lLoterial.

Value to nterprise (include bricf suciary of ~conotiec
and iarket justification).

In Northern Iran cach yecar torc than 306,00C tons of
r-ce hulls are wasted and are re.oved frow the rice
factorics with soice cost. However, the wixture of

r:ce hull ash and lice producos lightweight (aterial
wvhich is Lost suitable for shellow blocks used :n walls
or concrete roofs. 48 Losonry bricks ure not canu-
focturcd locally, there 18 strong c¢conoiic and iarket
Justification for _roduction of blocks.

Ilen of investigat:on (second stage)
1. Design of jilot plant to ..onufacture shallow blockaes

2. Detercination of workable ti1x to give highest
strength-weight rotio ond lowest cost-weight rotio.

3. Study of hent conductivity gjericability, bond and
other rclated physical jropertics such as abroasion
and itpnact.

4. T"ffect of chericnls and wenth-ring.

5. Investignte the typc of rix reported by a French
Institute.

6. Study nnd collect the literature available on thie
subject.

Cotpletion Date: & ionths froo. the endorscuent.
Cost: Rls. 76C,00C Special Cnpitel “xpense: Rls 210,0CC

Iroject leader: T. Alirsoleyiam “cporting Schedule:
"ach tonth,
Iersonnel Lequire..cnts: 1 “nginecr, 2 Techn cians,
1 Zxjert.

industrigl Contact: OMNI.. SAGHF CO.JANY

If this is a continvation of & jrevious project, give

the follow.ng inforuationt-

Date of original Irojcct: Septeirber 1967

Total suw sj;ent 1n previous periods: No records.
Authorization:

Date of endorserent by 4idi .nistrative Coriittee - 6.1.69

Approved by Director General. Signature........Dute.,....

Approved by Board of Directors.
Signature........Date......




RCJ CT CUTLINT

No. I -2-6R
Se¢ctiont: Ch-wurcal

Dote: Feb. 1969
Subject: Naturgl Dy-s for Carpets. ate ‘ 196

Value to enterpr.se (1nclude bricf su.rary of econoiL-e¢

end tarket justificction).

Carpets constitut: ran's seccond largest export (about
120,0066,060) and gtv ecploytent to 1 willion people
(pnrt tice and full tiv- ). Dyeing 18 o signif.cant

poart of carpet icaling anc this study 18 designed tc
twprove the dyeing of woeole fer carpetas.

1lon of investigotion: fter consult.ng with the
.ranian Carpct Conpeny i1t wns decided to begin the work
on the extruction of dye froi naturel ravw toter ols.
Testing of the dy.s w:ll largely be done by the carpct
conpnany to tanke ndvantage of the:r experience and

Fac l:ities.

Cocpletion Date: severel years - work will - xpond.
Cost: 1,016,0CC .1s. Epecial Capital “xrensc: 500,0CC Tls.
Froject leader: ', Tahneca. Reporting Schedule: lonthly

I rsonn~l Lequirei -nts: Two chetasts one technicicen,
vire dye cnginecr, onc¢ laborer.

‘ndustricl Contact: .ranian Tar;ot Corpany.

:f this 18 a continuation of u previous projeect, give
the follow.ng infori.ation:-

Date of original projoct:-
Total Sui spent 1n jrevious jerrous:i-
Authorizotion:

Date of “.ndorscicnt by “ecscarch .diinistrative

CoLiittees 6.1.69
appreoved by Director Genceral o0 oo cerea e
Signatur: Date
Approved by Boord of Directors ........co00. Ceee e

S:gnature Date.
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i3I31 YROJ CT OUTIH :N
No. I-3-69
Scection:
Dote: 1.1.69

Subject: Chinoware
Value to nt:rprise (include brief sui...ary of cconoiie
and . arket justification).

08t of .ranian chinowar. 1s 1L.portce. However, rnn
has raw iaterials that would sc-, denl to sustnin o
goou chinnwarce .ndustry. Th: nin is to investigate the
irnnicn raw Lateriols with 4 view to cstublishing &

dor 8t ¢ chinnwnre industry.,

ilon of Investigntion:
1. Test nvriloble roaw wnterinls
2. 8t:int: the quantity of suitablc row iaterinls
3. Trodue- chincware satples
4. Study the econo..ce of Froduction
5. Study the p-lot plant

Corpletion Lite: Arprox: stely 1) yonrs
Costr 1,86C.6CC 1s. Spoc.ul Cap tal “xpensc: 45C,0CC " 1s

irojoet lunder (ccting): irh-roon. Reportng Schedul. :
Cn< ronth

Iorsonn:] Lequireccnts: One caginver three techunicians
industrirl Contact: Not ava:lable - no industry 1in !ran.

+f this s o continurt.on of @ Jreviecus projeet  ycve
the following .nforiation:-

Uate of orig.nul jproject: June 1965
Total Su. Sp nt in Ircv:ious leriods: Not availeble
Author:ization:

Date of endorscnent by L.search Adicinistrative
Corratte 6.1.69

-pproved by Dircctor General e e e s e e e

Signature Date

Lpircved by Board of Lirectors ....e.eeeuunusnn. Cee e
Signatur- Datc
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ISIRY [ .CJ.CT OtTLi§}
Ne. 1-4-68

Seet.:ont Chewical
Late: Llaureh 1969

Subject: Gu: Tragaicanth.

Volue to Tnterprise (include brief suLiary of econo-ic
nnd warket justification).

+ total of 2363 tons of Iranian Gu. at o value of
26C.6 cillion Rinls wns exported during 196&«. This
projcet 18 designed to increas. th: net value of such
gu. 1n the international Larkct.

Ilnn of Inveet.gntion:

1. “vnluntion of viscos:ty of nll “Xportable grndes
of gur (whole gur )

2. "ffect of grinding at various terperaturcs on
viscosity.

3. Variation of v:seosity on i.ix:ng various gred s
of guc

4. Study of the rc=-sons for the npparent d ereasc
of viscosity of gu: Jduring transjyort to “uroj«
nnd N. Aterien.

Coipletion Nate: 1.2.1349
Cost: 79C.0CC "1s Speral Cajitel “xp.onses

irojeet lond r: N. Yulpani. feporting Schedule:
"viry 3 Lonths

ITersonnel .cquirei cents: ngincor part-tice and one
assrstant,

industrinl Contnct: .n export .crehant,

1f this is o eontinuction of o jrevious project. give
the folloving inforiation:=

Date of Original Irojcets-
Total Sui. Spent 1o Irevious Ieriodss=-
duthorisation:

Date of  ndorscient by Rescarch .ldi inistrativo

Ceuiittec: 6.1.69
Approved by Direetor General et eaaae ce e aes
Signature Late
Approv.d by Board of Dircetors ...oeveseese .. ves s

Signnture Cnte
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.S . 1a047.CT CUTIINL
No. I~5-68
Sectionl dcetrienl
Dotet arch 1969

Subjectt Storag: Battetics

Value to .ntetrptise (incluce brief surLery of oconovic
end tarket justif:cotion).

As the result of consuicts' ojinion nnd standard tcsts
on storage batt tics us~d 'n cars, 1t 18 becoiLing clear
that rescatch 18 necded to iiprove the quality of
batteries to tect world standards,

Flan of investigntion:
1. To coijare the jroperties of "ranian batterics
with respect to the world specificctions.
2. Carry out o grograc of rescarch to correct any
deficiencies.
3. 4pply the corr-ction to industry.

Corjl=otion DBute: 1 year (ajproxicately)

Cost: 12C006CC ".1s. Speccial Capital _xpenset 2CC,C0C iils

iroject leader (acting): stieinan. bkeport.ng Schedul:
Cne tonth

icrsonmel .equ reicntst Cnoe ongincer, two technicians,

Industrial Contactt Niro Battery CorLpany.

If this is a continuantion of o previous project, give
the follow:ing :nfrrtation:-

Dite of original project:-
Total Sur Sgent :n Irevious leriodes—
Authorizaetion!

Date of “‘ndorsient by Kescarch dninistrative
Coriittee: 6.1.69

Approved by L r ctor General O
Signoture Date

A[,pl'ovad by Bo&rd of Director. R T R S S S S A AR
£ gnature Date
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D. Industr:al Contactas.

f incustrial rescatth 18 to be undertaken, it is
n.ccseary to know the needs ot ndustry, udevelop o
progroL becsed on those nccds und nrrange for the
necessary coopcration while conducting the resenrch nnd

ngpplying the rcsults.

At f:ret glance th :ndustrinl rescarch of :SiT!
rrescnted n curious picture. While the nace "industrinl”
iLplicd intcrest and jarticipation thirc was relat:vely
little dir~ct internctron between i1ndustry nnd the
rosearch of I1S'R1. This was also noted by carli r UN
Advisers but for all practacnl jurposcs the situat on
continucd to ¢xist, Thus when th projects were
reinstated o special cffort was iede to develop such
contacts. The situgtion for the f.ve projects ~nd the
Fcasibil:ty study startid in 196X is a8 follows:-

Iroject. tndustranl Contuct

1.1 Use of kic Hulls Ocnia Scghf Co. 18 followi.ng
the work and cxpcets to 1nstell
o p:lot plant

1.2 Wool Dycs i1l dyeing i1s done by iraninn
National Curpet Co., which
hos voluntcered financ:nl
support to <xtcend nctivities
ond construct a pilot plant.

I.3 Chinaware No industry exi1ste :n iran.

I.4 Guc Tragrcanth iranien Sale¢s Corpany
cooperating.

I.5 Storage Batteries Cooperation with Niro Battery
Co.

.1 “lecetriecnl Connecctions Contacts have been cade with

"estinghouse and TT, who
hav: agreed to cooprratc.
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Despite the proupt ivprovecent of industrial involve-
«ent 1n the vork, Lore ettention c.ust be given to this
arca. UN4l.o felt the need to p-reonnlly consult with
ironian industrral and institutional personnel] and to
b eoic better ncqueinted with thear requirec.cnts and
ottitudcs towards resecarch. Visits wero iade to the
Geological Survey lnstitutc (he National lranian Cil
Coc.pany, th r laboratory at Rey, their rcfincri s at
Abadan, the National Tetrochecieal Co., National
'renian Steel, Co., Teheran University, The Tran
National Co., ‘raona Tile Co., Niro Battery fo., [ Gluas
Co., Nazi tnstitutc, Ahwaz Sugar “cfinery Co. th
National Carpet Co., and othcrs. Ther. has been a
systciatic atterpt to orous. .nterest in and surport

for industrial rcscarch whorever it was approjriate,

~eference has bo n cade in the (.scussion of
rrelaiinary plans for industriel rescarch to o staff,
under .S1RI guidanco, which would gradually be trans-
ferred to 1ncdustrial coupnn.cs. The plan would work
so.ewhat in this fashion. 4 roscarch Froject relating
to n spee fie problec of o spee:fic corpany would be
undertoken at 157 .I. The coupany involved would help
seleet and erploy the rcscarchers. Thise kind of co-
opcrotion oi1ds in cstablishing close rnnd cordial
vorking arrangerents between the lnboratory mnd the
industry. It is icportant, for a srooth relat:onship
betwecen the two is often diff.cult to achivve. ¢t
iight even be desirable to appoint an indust.ial
counterpart on eceh projcet. When theso persone
coLplete a prograc at SiR1 they could be toved with

the project to the cocpany ihat supportcd it.
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The corLpany wuull t(L.u continue industrial research

on 1ts own, with perhaps socre further guidance frow
ISIRI. “ach coipany can 2ventunlly dGo tuch of its own
rcsearch once it hes traincd staff to do 1t. The
knowledge of the probleus the desirc to resolve thei |
and the ab:lity to pny the riqu red salorics for good
research people ¢giv:'s ndustry distinct advantages.
Usually the tost e¢ffective rescarch is done by the
organization which stands to gain the 1ost froc the

results.

2. Contacte with other i.inistrics.

sttention has been directed towards 1S.L contacts
vith 1ndustry because, foricrly, such contacts were
quite licited. Focusing cttention on industry, Lay
lerd to the 1ipression that conti.cts with Governi.cnt
agencics are not well duveloped. Jlctually in view of
the sicall sizc of the prograc, at prcsent, the contacts
arc andequate. They ray be suticarized as follows:-

1. Lmistry of .griculture. GLany of the interianle thet

+SIR] works on are of rgricultural origin. .s a
conscquence 'S RI personnel hnve frequent end
friendly contact with various parts of the
dinistry.

2. binmistry of “cono.y ISIR1 is part of this iinistry,
but has act ve contact with such other parts as

the Geologicrl Survey ‘nstitute, Trade Irototion

Center, and others as requircd.

3. i.inistry of iost, Tclegraph and Teluphome. This

b. nistry has offercd to cooperate with 1SIR:.




binistry of Science and H gher Lducation. Contacts

with this tinistry have b . n with individunl
universities. it jpresent .Sk’ hos a work ng agree-
tent with Aryoa-.ehr University ~nd inforonl working
arrange.énts with the Nationnl University amd Teheran
Un-versity and ay eventually work with “badlan
institute of Technology.

Iranran arcy. ISI%0 s working with the arcy on

scveral froducts of inter - st to the ar'y prograc.

Frograu Support.

industrial rcscarch 18 o vcans for developing

technology for industriai production. This i.ust b
ci.phasized over ond over agu n. its success ir
~casured in teris of that production end every effort
wust be iade to carry on the work to that end. any
public reiations value of the r:search shoul. be
considered n wy-psouuct not o pricary objective.
Induetrinl research :8 a long tert activity., It ais

advised that the ramicue i1ndustrinl research projoct

be 8¢t ouv one wen-year. There wall be cortn.n cxcept-

1ons to this, part cularly while the laborctory is new.
Soi ¢ short proj:cts .ay be undertaken for quick results
to bolster rorale and goin acceptance of the laboratory
by outsiders., Txiploratory or feasibility stulies will

al 8o be of shorter durantion. Certain short terc

studies need ng s ccific reseacrch equiprent or personnel,
too can be handled as special jrojects. Lespite the
need for these exceptions, the goal of the vLinicut

input requirecent of a Lan-year is reco.rendoed,
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‘esrarch has be'n sc glacorized cverywherc that 1ts tice-
consui.ing noturc and uncertnin results arc ignored.
Lesults ere expected irredintely, In renlity it usually
takcs several yenrs fro. the start of n rajor research
froject until the results i.ature into i1ndustrisl prode
uction. In other words, . oney invested 1n research cust
be patient “oney. <(urtherrore, ..any sucecsaful prograics
are criticrzed 1n their early stages for lack of
sufficiont progress but they cannot be put on a rigid

ti.e schedule.

~ tescarch prograu ie ot best o difficult and

uncertain enterprise. 1t is by nature o spcculation.

It 1s not possiblc to predict accuretely in ndvence just

vhere the rescareh will lend. This Lust be clearly
reecognized 1n the ndiinistrnt.on of the rescnrch., At ticcs
the work will need the support of the Lanagcient to carry
*t t(hrough criticnl periods. There should be n wutenl
wffort by both staff and supcrvisors to iove the prograw
forward in spitc of frustrat.ons, criticisi s and dis-
nppointients. Snie 2f the oarly work at IS.EI wns
anbandoned too soon, because the research workers becaL«

discouraged.

[1lot Tlante and "cororic Studics.

“arlier consultants have noted the lack of pilot
plants in the ISIRI netivities. "t 18 believed that
this situation was priicarily the result of the slovw
teupo of the earlicr rescarch. A8 a Latter of fact
in the five projcets that have been re-eatablished,
steps to set up pilot plants vere soon planned for two

of thevr .
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lack of eaccnoi.ic and teehno-cconorie studies have
also bren noted by other consultants. Thus far soce
econoi.ic and techno-<conot ic studies have been (ade
by the engincers on the yrojects. They have probably
been adequate for the present stags of develop. nt of
the prograc. However, 1t 18 1n tLodern practice,
considered undcsirable to have rescarch ongincers do
this part of the work for their own projcets; yg.nor-
ally the r costs ar. too low and their pred.cted scllang
prievs too high. Thcreforc, i1t has bececoic custoLcory to
have a separate and spccialrzed group do thie work for
oll projects. It 18 not too carly for .Si.. to start
thinking about the organization of such & group. It
is suggested that steps be taken scon to imitiate sueh
cetivitice ~ither by ecploying a suitnble tan to build
4 progra. or by hnving cconoiists in the trndc devclop-
tent group of the linistry of conory supply such

services,

H. Tvelunt on of Icerforiance,

Once the reorsanized progra. 18 opernting scoothly
soi.c thought should be g ven to the coiplex subjeet of
cvaluoting the perforiance. :n o feetory the production

operations ¢an b evolueted 1n tcri.s of coney spent
versus the value of the product produccd by this
cxpenditure. In industrinl research of o conpony the
proble. becoicy core cotplex; it is diffiecult te place
o precisc value on the resenrch. In the ense of

ISIRI the evaluntion of the rescaorch s socevhnt

s:iupler for profits are not directly iavolved.
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it is screly neccsas . ry to record the industrial
production that results frow. th: work. This should
be done regularly by the IS/LI staff. Fro. tite tc
tite this should be suppleccnted by colling 1n consul t-
wotes who hnve n backyground vhich ~llows coopnrison of
the perforiance of ISIRI with that oi sicilnar orgnniz-
ations in othcr countries. It 18 nlso good fror tie

to ti.e to f.ri. out so.c resenrch to outside orgrn-

1zotions so thit their perforiance con be used ns n yord-
etick for co.pariscn with the IS .l work. Brttelle
Lerorinl instatute, Curn-gie lellon Universaity,

Stanford Tescarch institute, irthur D. Ii1ttle, .casearch
Triangle Institute or s1.1lAr organizetions in “urogpe
could be used for this purposc. Onc¢ thing s clear,
nat.ely that constant evaluntion of the worl 18 necded

to keep the activit o8 at toyp perforcance. A list of

references 18 given in Appendix i which deseribe

etteipts by others to cvaluatce the:r rescarch.

I. Technological issessccnt.

ln soi¢ of the highly industr.alizcd countries,
1t 18 beginpning to be rccognized that new technology
developed by rcascarch (ust be evaluated for its
overall ¢ffect on the country. For exa.ple the
techanization of magriculture is considecred te be nn
itportnnt contribution of rescarch, and indeed it is.
“t frces n large labor force for the expansion of
industry. n the arcns where therc is no large
industry to absorb lnbor, however, displaccd faricrs
drift into the slucs of the cities. Sitilarly the
Lechanizaition of rLincs cuuses large arcas of a

country to bceoi« depressed arcns. The cxprnsion
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of the use of nutoiobiles has crused o serics of

problecs affecting henlth cnd the safety of the people.

Factorics 1n or nenr citics hnve cnuscd oir and woter
pollution probl.is. This is ~lready notic bl elong
the highly industriilized kirndj highway. Torly
plonning 18 an esscntial for long ronge well being.
The netivity known nas tcehnologicnl nses. sscnt ia
beginning to b considercd n socinl ne-d, r.n hnes
r:cognized this 1n ite geograrhienl dispoersion of

industry but, ns ~onufocturing econt:nucs to grow,

this subjeet will nced cven furth r asttention. Thias
should be o responsibilaty of o national resenreh

jrograc .

Status of Arproved Irujﬂetnnhyny 197¢C.

11-6% h:ecc Hulls.

¥Yoste Livec Hulls hav ~ttracted the intercst of
fany ‘nvestignators. Atteipts have boen Lade to use
thee tce produce huius in scils OFr 28 n coLponcnt in
cattle feed. This study was dircct.d toward the use
of rice hull ash v 4 constituent of lightweight
ceivent blocka. .4 Frenech process docs this vith
partially burned hulls but requ.r 8 cxpénsiv’
“quipi.cnt and shilled lobor. The ISIRI study is
currently comeerncd with usc of subastentinlly fully
burned hulls, because it requirce sicple cquipcent
nnd ¢an use unakillced labor. The firet studies
consisted of producing asccll test bloeks nand
cvalunting their propertics. When sctisfactory
rcsulte had becn obtiined in the Iaboratory, o pilot
plant wes supplied by the Ciniem Suighf Co_pany, nnd

sorc large coi.plex tiles were produced. The results
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were sufficicntly cood tc zllow subraitting roof tiles

to the coupany for their oxniinantion. The tile wos

considered proci1sing but not quite strong cnough for

vonufrneture. 1 w-s decided thnt h:gher pressurcs
were nceded for pressing the blocks. New equiprent
hns beon procured by the coirany and enother seracs

of tests w. 11 be carried out by ISIRI. A paper
dcseribing this work was presented recently ot o CINTC

rreeting at lnhore.

I'2-62 Natural Dyes:

This project 1s part of an cxtensive study now
concentrated on the extraction of dyes frot iranian
raw catcerinls.  The farst coupund "5.RI studied wes
cadder. A ser:e¢s of colors waes produced, 1ncluding so.c
new oncs, by varying the extraction Lethods and after-
trcatients., The irenian National Corpet Corpany has
collaborated in the work, doing the dyeing 1n thear
laboratories. [t hLas expressed intercst n usaing
several of the ncw colors. Work has clso been started
on the extroction of dyce froi. wnlnut hulls. This
will follow the sai¢ coiprehcns ve treatient ns the
testing of the ..adder dyes. The project i1s considered
very prou.sing. It is expected that the results will
contribute to the uniforc color fastness of kersien
carpets which constitute Jron's second largest

export product,




I3-68 Chinaygrgz

A study 18 underway to deteriiine i1t Iranian raw
Laterials can be used tc support a downestic chinaware
1ndustry. in cxcellent laboratory has be-n set up,
and the techniqucs of producing chinaware on a lebor-
etory basis have been studied. [ cently an additional
tan has be-n ~rploycd specifically for this project.

It 18 exprcted that the work will now be acerlerated.

T4-68 Gueo Trugucnpgﬁ:

This project is designed to explain the wade
variations in the value of gui. tregacanth and to fand
t.ethods for iLproving the quality of low-grade i.ateriagl.
The 8pecial c¢quip.cnt for Leasuring viscosity hos
finally been received and the loberatory work has
begum. It 18 too early to predict the results of this

study.

I's-68 Stornaf Butteplgg:

Frequent reports that storage botteries ede 1n
Iran were below standard have yprocpted o two-part study
of the subject. The first part has been coipleted, and
has detercined that the batterics are indoed deficient
in severnl respects. These findings were discussed
with the Canufacturer, who has ogreed with theo . He
hos offcred to conduct the rescarch on corrective
procedures in his own laboratory with the advice
ISIGI staff. This projecet 18 considered co.plete
unlcss the battery ..aker faile to act. 'f 80, 1t

will be reinstated.
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16-69 la:sin Clean{ugs

The curreont cethod in the !a1ddle .ast of converting
grapes into raisins 18 to Jdry ther on the ground, She g
passing through the fields frequently contal inate ther.
It is 1. cessary. therefore to devise ways tc reiove
all foreign _aterial froi.. the raisins. A4After o brief
review t wos evident thet this could best be accoLp-
1i1shed by hydraul.c rethods. 4 project was establishcd
under the supervision of a hydraulics professcr at
wryc-..chr Technicnl University. .Jquipient was designed
which successfully clcaned the rnisins., The fairst of
these .achincs has been built, sold and put into

operation.

I7-69 ood FKadintion:

When visiting Indin -~ high Governient official
becare intercsted n so.e experi:ients being conducted

ther. on the use of guiin rays for (1) inhibiting the

preinturc sprouting o onicns nnd potntoes. and (2)

the preservaticn of foods. HBe referrcae the subject to
iSIR: for apprais.l. Aftcr o prelicinary survey, it
wns deeided at "SIW. that a four-peart prograt. wae
needed.  This includes the tellowing steps:-

1. & study of technicnl feasibility.

‘ An c¢cono. ¢ study.

»~n  engineering study of equip..cnt,

Developient of specific technology.

Scveral countrice Fnown to be working in this
field werc opproached for inforiation hut did not
roply. The Un:ted Stetes Arcy Natick [csearch lLabor-

atory did send UNA'h extensive Laterial on the subject,
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With this help, the feasibility study was iade. It
vas concluded that the radiation of root crops to stop
sprouting was technically poss:ble, and that raciation
trenati rnt Loght also be uscd for the jreservation of
vegetablces, Leat and fish [roducts. ‘"t was decided
ther:fore, to jrocced with the ccono: ic study under
the guidance of Dr. [ .ah, a loading ccono.ist and
forier iranian represcntative to the United Nat:ons.
In the .cant (e, Dr. _dward Joscphson, who heads the
radiation progra. of the Netich laborutory, was
inviteu to stop off for several days om his way to
:ndie, for copsultation with iS..... He advised how

6 progra: cight be organized. The particular point he
e.phasized was that the rescarch should be a nulti-
disciplinary projcct, involving agriculture, scicnce,
engincering and health. He suggested thoat a cou.ission
be established to include thesc four .inistriee, undor
the lcadership of the «.nistry of lconoLy, to guide
the prograi. 8., has since bcen directed to fFrepare
the plan for this work anc¢ has recorcended the nbove

organization for it.

id-69 Welding:

Woelding is extensively used in iranian + enufacture
and construction. Thero s increasing concrn &8 to
whether or not the welds produced here are consist—
ently astrong. 4 progro. has been started to cvaluate
veld quality, and to iekc reco.iendations if further

action 18 needed,.




I9-69 Turquoise:

Itan has an enviable¢ reputation for the beauty and
hardness of i1te turquoise. It has been found that socre
inferior wineral 18 being artificially colorcd to
rescuble good veterial. Sinec ISIRI is responsible for
iaintaining the quality of lranian exports, i1t is very
econcerned obout this. A test, casy to apply, Lust
thercfore be found to distinguish between the fine
qual ity geme and the ones that have been treated.
Frogrese on this has been slow due to the serious

illness of the projeet dircctor.

I'10-69 Asphalt Roads:

During the winter of 1968-69 the asphalt roads in
Iran did not perforu well under the rigors of the
weather. The Mayor of Teheran requested ISIRI to cake
recozcendations for correcting this. As a first step,
a serics of seuinars has been arranged between :SIRI
and the University of Teheran to survey all aspects of
the problew.. At present there are indications that the
bitutuen uay be at fault. If this is confirned, ISIRI
intends to uake a detailed study of this phase of the
subject with the cooperation of the NIOC laboratories.
In the ceantive inforcation is being collected and

abstracted on the general subject of road construction.

F11-69 VWire, Cable, Switches etc:

Nucerous firee and accidents in Iran have been
ascribed to faulty vire and electrical accessories.
Ireliciinary investigation has indiccted that the

couplaint is justified. A wide-ranging study has been
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started to c¢valuate ond suggest correcticns that can
be ecployed i1n Lanufacture to avoid these dangers. In
order to facilitate the work the electrical laboratories
et ISIRI have been recodelled. DLvaluation of conuercial

products 18 now progressing.

I112-69 Tackaging:

One of ISIRI's prive responsibilities is to sce
that Iranian shipuents arrive at their desatination in
good condition. Any darnage claius that arc sustained
against exports are charged to ISIRI. Understandably,
the Institute 18 very concerned with péﬁoging for
product protection. A prelininary survey has been
t.ade to guide future activiticrs. Recently tests have
been completed on two materiale plastic bags and ply-
wood boxes, to study their suitability as containers

for tea shipiLents,

The pattern of the overall prograc has becn
influenced by the following factors:-

1. An effort to advance the econouy of Irang

2. An attewnpt to i1oprove the quality of export-
able goods to benefit the forcign exchange
ratio - a basic policy of the hinistry of
Econory.

3. A desire to salvage as nuch work as poseible
iroc forwer research progracs.

4. An icproveoent in safety practices in the

country.
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By far the wost 1wportant s1ngle factor in ensuring
the success of a reseurch laboratory is the personnel.

It, wore than anything else, will deterwine the product-

ivity of the laboratory. The personnel also constitutes

the largest single cost in the operation of a laboratory.
The investuent in each individual staeff cerber should be
conserved just as carcefully as investcents to produce
incoe are treated. The skill in vanaging such invest-
Cents 18 critical to the welfare of the organization.
Therefore the cwasecbling of .. good staff, ite proper
organization and puidance, adequate facilities and
supporting services ~-: the surest vays tc produce

good research.

A. InVunLorz.

1. ISIRI

4t the herinninr of the work on the reactivated
prograw Dr. Luesavi corpleted a study of avagilable
ISIR1 personuel. At that tiue, Docexber 1968, there
vas sufficient steff to curry on the work. Since then,
however, recruiting core well tragined aud coupetent
people has becorne the ost difficult probleu facing the
industrial research. This search does not extend to
the adeinistrative level for there, fortunately, ISIRI]
18 adequately supplied with qualified people. At the
laboratory level, liowever, the situation is affected
by the following conditions: -

8) The uunber of abvailable high quality trained

research pecple is too sicall.
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Governzont caluries for technical positions
are uarealistically lovw.

Industry pays higher salaries, so has the
advantage in the labor uarket.

Other factors being equal, wany scientific and
technical people prefer the prestige of uni-
versity appointient or vorking in new and
glacorous arenos sach ns nuclear science.

The enlightened policy of ISIRl of granting
lcave of absence to soue of its beat people
for study o. plant practice presently adds to
the shortage but will have long range tajor

bencfits.

To further corplicat.: the problec of hiring a
coupetent staff are inter:al organizational ond budge t-
ing practices. After being given approval to hire soce-
one, the direcctor of industrial rescarch cany be told
that there is no woney in the budget. Then again, 1f
an applicant is hired, he pay not be paid for tonths.

This is no way to build a staff.

In spite of these handicaps it has been possible

to keep the prograc functioning by using as project
dircctors the direcctor of the laboratories and two
university professors. An iucediate solution to the
personncl probleu is urgent. This is recognized in o
general way and is included in the Fourth Plon of the

country.
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2. Universitics.
Additional personnc¢l cay be rccruited frow univer-—
sities on o part-tice basis. Discussion with Dr. Babayan,
President of the Abadan Technical Institute indicated

that soce uembers of his staff would be interested in

vorking with ISIRI 1f suitable projects could be found.

An arrangerient has been concluded with Arya-biehr
Techoical University for cooperation in the area of
industrial research and education. The recbers of the

university staff who have cxprossed a deasire for such

cooperation, and their particular intercsts are shown in
Appendix B. Sore cight projects were presented to the

faculty of the Univereity and two were icplecented. One
vas concluded successfully, the sccond was discontinued

by r.utual agreecent.

One part of a project is undcr the supervision of
Dr. Agah of Teheran University. It involves a study of
the econocics of the use of gairia rays for the preserv-

ation of food.

Other interchange betwcen ISIRI and the Universitics

wight involves:-

a) Licited use of ISIRI personnel in appropriate

tecaching activities, but exclusive of routine
adcinistration of courses.

Use of asuitablc ISIRI applied research projects
as subjects for thescs for acaderic degrees.
This could bring new graduates into the prograc.
Use of ISIRI equipcuent for deconstrations for

educational purposes.
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effort. They i.ay constitute about fifteen per cent of
the professional pcople. This is the group to concentrate
on although the characteristics r.entioned will be dosir-

able to a degree in the rost of the staff.

In classifying resecarch lcaders their characteristics
are placed in the folloving order:-

1. Craativity. This haos been defined as the

ability to generate nev ideas and recognize new values.
It has often sceced to UNAIR that creativity cay be
divided into two parte - erecative thinking and creative
doing. There are researchers who have good ideas but
vho do not put thec to use. Men like that alwvays need
"doers" in their groups to itpledent their ideas.
Conversely soue people can effectively carry out a
projeet once the prograc has bcen outlined for then.

In ony event unleass there 18 a consideruble auount of
creative talent in a laboratory 1t is not likely to survive.
It is not enough to start with this sort of staff - it
tust also be retained. In one laboratory, whenever an
lLportant advance wvas zade, the individual pritiarily
responsible lcft the laboratory to do the procotion work
on the produet. In a short tiue, the laboratory had
been etripped of its suall group of highly creative
people and it becaune lifeless and non-produetive. This
retaining of a good percanent staff is very necessary.
1t does not apply, however, to the researchers being
specifically trained for transfer to industry.

2. Kuovledge of Se}gggijjeygqypgggptglg. This 1ia

©Gost readily teasured in terrcs of forcal education, which

can take one of several dircctions. Onc is to broaden

the researcher® knowvledge, so that he can approach o
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probler wita nis wiuu o,cn to all possibilities of
solving it. isaother voy concentrate on, and increnses

his learning of, the speeific arcea in which he ia working.
Both of these t(cthods have t.erit. The probler 18 how
best to evaluate the use of these approaches in solving
specific technical problers, While it is recognized that
forral education 1s used as n teasure of knowledge, it
has certain licitations. For exat.ple sore i1ndividuals
retain the facts learncd in school better than others.
Sotie learn better by sclf-education than fort.al training.
So also educaticn gained by work experience cannot be
discounted. At the beginning of o rcscarcher's carcer
this factor haos not L .cn developed but im tice its
luportance will outweigh *he forcal educetion factors.

3. Energlrand the Desire to Qfggaplinh4£§9w!pfy.

These are cost iiportant requirecents. The energy
factor is obvious. It does have particular significance
in ISIRI where the hours of the vorkday are¢ short, and
conscquently cust Ye cade very productive, Outstanding
research workers are people of great detercination.

They alcost seer to feel that anyonc who interfercs with
the progrcss of their work is trying to steal their
livelihood. Even a casual reading of the biographies

of rescarch l.oaders will bear this out. Tzpressed in
another way, there is no doubt that any good projects
have failed because the researcher gave up too easily

in the face of obstacles.

4. ability to get along with others. This is

generally considered ¢ osignificant quality. Lack of

it, however, can sovceticces be overlooked in certain
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individuals whoase other characteristics and abilities

are too outstanding to ferego.

D. Personncl Adiinistration.
1. Sciection of Fersonncl.

a) The Troblei . The tajority of icportant
research discoveries have, o8 1 ent.oncd earlier, been
adc by a srall tinority of those engoaged in rescarch.
Fast perforiance i1s the best indicator of expceted
future success. Since people of cstablished reputation
are hard to get, this cannot Le the coiplcte solution
of the problec. It is nccessary also to select peeple
of high research pote: -1, (benring in tind the
characteristics alrondy discussed), and then provide
therr with conditions _Let fuveor high productivity. The
evaluation of proespective pcrsonnel crn bost be done by
experionced cen in the saie ficeld of intcrest., Scrutiny
ef the candy' v ° ~.ict1c record will furnish a
fairly good _ensurc of i1ntelligince and general know-
ledge. The eciployient history and recoriendations will
often reveal cignificant porscnal charncteristics. All
this inforcatiovn should be gssci bled and studied,

b) Interview., Anothe. aid to euployers in
evaluating rescarch recruitionts is the use of personal
intervicws, and they should always be included in any
selection of staff. They can be skillfully arranged
80 as to bring cut the intercests of the r.an, hie
stability, his cooperantion with others, and hopefully
his inherent crceativity. The interview is a two-way
streoet. It allows the tan being interviewed to

cvaluate his prospective eiployers, the working
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conditions and pevsovnnel pol.cics of the institution
and the corale of e:ployyees. 1In 80 doing it helps hic
decide whether or no' he wishes to tnke the position.
c) Tests. Isychologicanl tests designed to
teasure general 1ntelligence, aptitudes, personality,
reasoning ability etc., are widely used to cvaluate
rcscarch personnel. The results of these teste do not
alwvays agree with individual ratings of the staff cade
by research directore. Necither does the director's
rating of a Lan aivays agree with a rating of the senne
person by another supervisor. “och rcsenrch dircevor,
in nssecbling his staff, places ciphasis on diffeorent
hurran charactcristics but can still asseicble a good
laboratory staff. Thc uc: of testing is & catter of

pereonal preference.

2. Trninin& of rvragnnol.

n) On the Job Training. There should be o

syster.atic attelLpt to troin and stiiulate the young
rescarch workers to develop their best qualities,
Confercnces with supcrvisors and co-workers nre often

o help. Wren the staff 18 sufficiently large to justify
it - say fi1fty -esearch ecployeves — rogular courses on
the Lonagei.ent and prectice of research should be
initiated. 1t Cust be reccognized, however, that the
ulticate perforuance of any individual largely

depends on his inkerent capacity.

b) Continuxng_@ducﬁﬁ}pg. lLearning is o life-

long proccses particularly in science and technology.
Forierly the subject of continuing education wvas left

entirely to the individual. H¢ could study technienl
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Journal!s and ho'? aetive ticobership 1n professional
societies. The latter were cstabli.acd pritarily for
educational purposcs, to inforc. their cer bers of the
lntest technical developients in their ficlds of interest.
With the rapid extcnsion of these disciplince in recent
yecars - sorctiies referred to as the c:icntific explosiaon
-~ there has been a widespread rcceptance of the fact

that forcal progracs desigcned to keep the personnel up

to date, are essential. Otherwise the staff will lose
its effecctiveness. Agnin when the ISIRI staff becoi ¢ s
large enough to justify it, specific courses of an tech-
nicel naturc shoull be conducted in the laboratory.
Cooperation of the universities will be of great help

in this prograc .

3. Trograc virectic.. The adeinistration of o

rescarch ;rogiai. contains cany elcuente that differ frow
ording=y o' - c¢-ctian, Itg @ ount and naturc varies
with the particular kind of res. ~rch involved. The
prograuring Lust t. done just os rcalistically, but not
as strictly, nc for produc-ion. In the eerly stagos

of the research the prograicing neceds considerablen
flexibility. As the project pr.ceceds intc the pilot
plant and developuent stages, the plonning becoiecs

Lore sharply defined, aporeocching the schedluling for
production work.,

The first itec teo ccnsider is the tiiiing of the
research. If 1t is uandertaken too early, it r.ay never
be converted .nto production. In fact it iLay have te
be re-discovered before it is uscd. Sitialarly if it
is done too late, a coLp-titor iay have already

entered the field to reav the benefits of the advance.
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it takes keen Judgercnt of the carket to dec:ide the

Lost suitnble tice to begin A parti~ular preject.,

In the carly phascs of the vork, when the progra:
18 loss rigid, the qu-ostion necessarily crises as to
wvhich staff person dirccts and plans the prograi. Here
considerablc variation exists. Sore rescarch renngoeras
atte: pt to exercise n strong control. Cthers adopt a
laisscz-faire attitude, ellowing the projeet dirvetors
and the workers to dc Lost of the pPlanning. The first
procedure tonds to take it difficult Lo get good project
direetors, Conscquently the average usually lies
closer to the laissez-fa.:re tethod, In other wvordas,
the project dircctor is ¥iven greater cuthority than
his counterpart in industry. The reason for this 18
obvious. 1In any work involving o substantinl aiount of
creativity, 1t is necc8sary to rely very heavily on the
thinking of those who supply the .dens. While a craftes
—i:an ray be given specific .nstructions rbout painting
A house, 1t is difficult to tcell an artiet how to paint

n rureal. He has to be taken Inrgely on faith.

This dos not, hewever, (can that the resaearch
director has an uniLpertent part te play in the
Inboratory; in fact goou dircction is essential for
getting good perforuance frol the rest of the staff,
Whenever a laboratory is not productive the first placao
to look for the failure is in that dircction., Thus it
8¢ .8 desirable to consider briefly what th- qualific~

ations and rcsponsibilities of o rescarch dircctor arc.

Irofessional Pecple quite gencrally feel that the

director of rescarch should be brilliant and an

st
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experienced technical can with a good understanding of
people. Ocassionally, however, he 1'ay be the executive
type without too wtuch technical accorplishs ent. Along
with professional qualifications, the director Lust be
o zan of great foresight, perseverance and stability.
Otherwise there is little likelihood that the feseareh
of his laboratory will be pursued to o successful
conclusion. He Cust show good judgei.cnt and fairncss
in dealing with his pceople. One of the surcst ways to
reduce the effcctivencss of & resconrch leboratory 18 for
1ts director to show favoritisc in dealing with his
staff. This Cay appeor in o nucber of wvays such as
preferential treatient, unwarranted pny inercnses or
bonuses, or lenve with expensc accounts to attend
conventions or visit foreign plants. The 8tress here

18 on “unwarrantcd".

To suvinrize, tho principal funttions of the rcsearch
dircetor arc as follows:-

1. He 18 largely responsible for the organizational
arrongci..ents, the prograt and sclection of stoff.

2. He 1s the scicntifie ndvisor of the adi inist-
ration.

3. He acts as the liaison betwcen other parts of
the organization.

4. He guides rather than directs the work of the

individual projcetas.

He is the cost icportant ierber of the reseerch stoff.
With all this responsibility, he cust be able to present

in a favourablc way the rceeareh nctivities and plans
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80 thot he w.!: 2 .+« the financial support required
to keep the progreat opcrnting. The director should
alwnys be included 1» Leectings at which cajor rescarch

decisions are oade.

4. Rotings and Revicws.
Ieriodic revicws or ratings of rescarch porsonnel

aro cortonly cuploycd in iargc corporations. Often

this rating is o cor.positc of the opinions of several

pueoples in other -ascs the wan's supcrior rates hic,

The question is sotctites raiscd as to the value of

these ratings. Ticy are ccrtainly not very acecuratc,

so what do they tcan ? Jcrhops their greatest value

for the adrinistration lies in the fact that they focus

attention on the tan. They concentrate on arcas where

he nceds further training. The value to the :.an being

reviewed 18 to show hii that tonagerent 18 interested

in hit, and to call his attention to the irpression he

has created. This in turn allows hi: to take steps to

iiuprove his perforiance or iicage. By doing 8so he can

contribute Lore effectively to his own progress and that

of the orgunization he serves. A typical rating forcw

hes been prepaied and suggested for 1SiR1 use, as given
in Figsa. 3 and 4. A& rating eyster should be started
vhen the pr.fessional staff on reseerch reaches 50
ecployees and used ot least once & year. Ixperience
wvill show exactly what procecures will be best fcr
ISIR1. Salary adjusticnts should alsc be reviewed at

this tiue.
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ISIRI RATING SHEILT
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Trployee . Serviee Age

Assigniicat Division

A. ITZ3WFORLANCE

delative produetivity inm view of his cppoertunitives
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() “zspeet Lepid advance () Could replace dircet
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job by agc
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( _ ) Unsatisfactory
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FIGUR™ 4.
TERTINENT TRAITS
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Supervisory ability _

lroductivity

Initiative

Fiscal responsibility

Dcpendability

Outastanding eharaeteristics:
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Revarke:
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5. Salaries.

Adrinistration c¢f snlariecs 18 always an iiportant
and diffieult tnsk but in research work it is unusually
difficult. This ster.s froo the fact that there could be
sa1d to be two widely differing vethods of approanching
the probler. 1In one, jobs are rigidly described.
Irogress up the scale i1s largely predicoted on length
of service. This syste. ia widely uscd in factcorics,
civil scrvice and even cducation, Under such an arronge-
went, when an ewployee corplains about his salary he is
told that he is being as wcll paid os soie other indiv-
iduals with sicilar training end service record, This
systew 18 apparently rcasonably successful when the
nature of the work is such that people will produce
substontially the sacc acount in cquivalent jobs, In
Fessarch, on the othot hatid, the 1dea of relating the
pay of the tan to his intrinsic value to the organization
i8 beginning tc be accepted. For exacple, considcer the
icpact on their ecployers if Zworykin, the father of
television, or Carcthers, the inventor of nylon, becale
dissatisfied with his pay, ond took e job with another

coupany, perhaps o cocpetitor.

At one tite it waos custorary te rccognize the
value of such outstanding individuals by increasing
their adiinistrative responsibilities, thereby having
the.. advance up the adiinistrative ladder in payucnt
for their services. This approach has & serious defect.
Very often the rescarch genius beconcs only an average
adiinistrator with a net loss to the coiLpeny and

frustration to the can. To avecid this difficulty
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Lany cobpnnies have both an adcinistrative and n»
research ladder of procction, In the latter, ocutstnnd-
ing research peoplc arc coirpensatcd in teri s of their
value to the organization, without regard to what the
ndi.inistrative people are being paid. This approach
has riuch to cortend it, but 1t 18 extrei.ely d: fficult

to aduinister,

At the prescent tite ISIR] salnries arc¢ being adrin-
istered Core or lcss according to length of service.
There 18 considerable dissntisfaction with the salery
situation. ISIRI will never grow to be an outstanding
rcsearch organization unlcses the current salary practiccs
are drastically changed. Various rcchanisrs have becn
suggested to avoid the flnws of the civil service
systet.. One of theee i8 the direct eiployrent of ISIRI
workers by industry, as described in the Organizaticn
Secticn. Ancther 18 for ISIRI te ernploy terporary
staff by contract, to work on specific rescarch problecs.
Either Gethoed would take the salary scales ocut froc
under civil service. Such approanches have sone terit
but do not really sclve the salary problec. In Appendix
D it is noted that thce I'lan Organization has fcund
ancother Core satisfactory tethod of dcaling with the
salariece of its staff; it has been freed frou: the Civil

Service Code without subterfuge.

E. A4ids for lcrsonnel

1. Technical Infoggppiqp.

Since the progress of a developing nation depcnds
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in large pade wu oo ability to assitilate known world
technology, a goed docutentation center and technienl
library are an absolite nccessity 1n & rescarch labor-
atory. The library ot ISIRI 18 fair but a tuch better
ope 18 needed. L propoeal for ocne was subr.aitted to
UNCSCO by the 1S1il canagecent. Itple.entat on of this
project wvas dclayed due tc loack of funds but 1t is now
being started. It will have a very beneficial effect on
industrinl research. 1t will, howcver, have tc be

supplerented fro:i. othcr sourcoas,.

Thosc industries which have been established with
the cooperation of cotpnuics or organizations of the
industrialized naticns will bring i1n technology directly.
Si.all business is ancther catter. If i1t 18 a netive
industry soce technology has been developeds 1t requircs,
perhaps, only sote tcdernizrntion. On the cther hapd, if
the technology 1s 1oported but ..ust be used by Iranian
businesscs with no fereign contacts, a probler exrsts.
The infortaticn nceded i8 genernlly not nvarlable an
a scicnce or technology library. UNAIR has brought 1n
such infor_ation fcr scvernl arcas. Here arc o fow
exai.ples:—

Tcehnolegy Inferiation sources
1. boaufacture of siall 1. S8S.A.Z. Enndbook.

autorobile ports
2. Houase Wiring 2. Scars Kocbuck and Leot-

go.ery Ward kununls.

3. Radiation of food 3. A scall reference library
froc U.S.Arcy Notick
Laboratory




Technology Inforinticn Sourcca.
4. asptalt highweys 4. wanual of U.S..ir.y Enginccra
5. Sugar beet wastes 3. U.S. Library of Congreces
6. Tarthquake rcsist- 6. University of illincis
ant ccnstruction U.S.4.

Sor.¢ ccontinuing source of low cost of such s:i .ple toche
nology shculd be provided for develcping countrics. .An
npproach hns been Zadc to scveral sources to deteri.ine

if such raterinl ean be . nade aveilablco.

2. Lonucls
Juc to the specinl nnture of roscarch, with ite
constant Cecting of new probler 8, large laboratories
have found that porsonncl ienuals arc of great help.
Befcre coling to Iram UNAIR collected s nuiber of
eliployee's cenuals froc institutions and industtrial
laboratories in the United States. He planmed to use
ther. os guides in the prepeatation of o researeb persoanc!
-anual for ISIRI. Study of these with his counterpart
l¢d to the selection of the sellon Institute of
Industrial ltcscarch Lonunl o8 1.ost closely fitting the
nceds of ISIKl. It wos translated i1nto Farsi so that
1t cculd be studied by eubers of the leboretery.
Consultation could thcn detercine how it should be
todified to apply tc ISILI requircionts. At this poimt
it was taken cver by the eduinistration divisionm of
ISIRI as its rcapomsibility. UNAIR recouncnds that

this be returned to the industrial research division

24
where a better understanding of the probletsexistas.
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Dr. L.W. Bass has preparcd s canunl for the
evaluntion of rcsearch institutcs in developing
countries which UNAIL waa askcd by UNIDO tc review,
This tanual detnils 1n excellent fanshion the [ anageient
techniqucs used for rescerch, and showe how to runte »
laboratory. It should be of great value te these
responsible for dirceting rescarch institutes, licny
of the proecdurcs outlincd can be iciediately appliod
to ISIRT, Othere will becc. e applicable as ISIk] grcws

and necds iore refined tcehniques.

VI FACILITI S
A Buildings.

The industrial rescarch laborotcories are confertably
houscd 1n Karadj. It 18 only forty kiloceters west of
Tcheran but the clicate ie tore plecsant. Therc ie
ariple roovi. fer the expansion of the laboratorics that
will 1nevitably take placc 1n the next fiftcen or
twenty years, without disruption ond cost of Loving tc
another loention. There 18 stuff housing available
near the laboratcrics which eoculd be inercased. The

staff living in Tekcran is brought by bus tc karaedj.

When o really good doecurentation eccenter is
installed at ISIRI this would be an incentive to build
a rescarch cocplex in Karadj., There ere scveral cther

.anistrizs that should have laboratories, and this

arvn ight attrect the.,
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B. Zquiprent,

The laboeratorics are well equipped., It is
characteri. tic ¢cf ell laboratorices, however, te want
ere and Lore equipient, and ISIR! is nc¢ exception,
Such requiretents nre expensive. if the developrent of
o rcsearch center at Karadj should beeccie o reality,
expensive sophisticated cquipient could be shared by
severel institutions. Sinilarly the cquipcent sccticen,
(vith 1ts construction end regpair fucxliticn), of the
wetrology Center could be used by other laburatorices

toe the benefit of all.

Furthericore, the influx of new farilies would
rrake possible the iipreovecent of schooling in tbe erce.
This is a scrious deficicncy at preosent, and the rceson

r.any staff Lcibers choosc to cocuute fro. Teheren.

SERVICTS.

In order toe obtain (fficicnt perfori.ence froc
professionnl persconncl 1t 18 cssentinl that they have
good supporting services, The stntus of these services
nt 181Lkl, when first exaiancd by UNAIL was far frooc
santisiactory. This was duc in part to the newness of
the prograi . The technicol service deficiencies were
generally acknowledged and steps are b.aing token to

correct theu.

The docuiLentation center and the Letrology center
which also contains provision for equipicnt construct-
1on and Laintenance orc good cxarples. Ii1lot plants

an¢ techno-cconocic studies hove nlso put in an

appearance .
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The nen-t o clhoiion! s rvices present o viaxed
preture.  There o 8 Teen cocd progress ain supplying
telephones  traus; crtoticn and building scrviec, but

this subject reeds further review.,

SoLe service activities contain an eleient
of control. Those "nrlude nccounting, purchasing,
legal fatters ud e like. At ISIRI, and perhaps in
Iran 1n pencer.!, there sceis to be greater ei.phasis on
the control rutoe than thke service funetion - at lenst
that is the w2 1t ap;enrs to UNAIW. No doubt there
are condit:cans 1n the leonl s.t:ntion that explain this.
Neverti Yese, UNLIW [ ocls cotpelled to point out the
great benefaite to be obtrined frow trnereasing the
scrvice fui ticn ol ~ccognizing that staoncdards and
research constrr “o the =+ osc for which the

Institute weo (st tyet O,

In stvdyirn - the res wrch ot ISIRY, UNAIL hos
attecpted to so-t .t the problecs and then try to
solve ther an o orderly way. Th directicn and
organizataon . tie weok wes ccnsidered the pricary
probl @ and w.s Lttochod firct. Iersonnel i1s the
second 1tel being 7o orked oo aud it involves tyo
phasco. C.c¢ 1¢ the “sicwrcient of the rescarch
personnel and the sccond i furaishing theu with good
working corditione. T!o sclection of puvrsonnel is now
being given Lni.r ntteition and it ie trusted this
will event: "1y be rcsolsod,  The supporting services

have not yet re-cived trjos attention but they

constitu.. n very &.ric.y nroblei.. Questions such
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¢s these should be resolved:-
1. 4re¢ the coets for those scrvicos reasonoble ?
2. Lo theec scrvices ndcquatcly support the
productive activitics of the leboratory such
a8 stondnrde, roscarch and testang 7
3. ls it wisc to hnve control and opcrntional

activitics in the saue departoent ?

The first two questions nre self—-cvildent but the third
requirces sote coi..ént.  “arlier in this report the
tixing of testing nnd rosenrch was discussed and o
scparation was ndviscd. A scr.cwhat sicilar situation
cxists 1n the Adiamistration Division. Since this
division plays n large part in the distribution of
funds there 18 o danger that the operating scetion of
the division will be favered in financial :atters.
The division should be asked to review ond report on
this situation. if they cannot Justify the currcnt
condition, a tancgeocnt consultant 1n busincss adiin-
1stration shculd be asked to study end advisc whet

should be done.

4. Jlccounting.
This scrvice has been a sourcc of ruch criticisc
by the staff. Soce ecployces suffer undue delay,
(cany conths) in getting their poy and cxpense account
checke. Unt:]l this sort of thing is corrccted and
the rights and dignity of the ciploye  are respected, the

country has little justification in cocploining of

the "brain-drain”.
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Onc phasc of accounting thet needs perfecting 1s
the pricing of the work of the Iabornteory. This bccoics
“ore 1iporteat as the cxtent of the resenrch work
increases. Ordinnrily the charge fcr rescarch includes
direct costs, indircct costy and profits, The first 1s
cetter-of-fact end the lest 15 o _atter of pelicy., it
18 1n deteri img the andirccet costs, or overhcad, that
the greetest daificult ¢s arise. They represent o real
cost of conducting business yet are difficult to ass8ign
dircetly to a given ireject. They can be added together
onu the total 18 frrurcd as o percentage of the dircet
charges. This percentar s added to the cther cherges
to arrive at the total cost of the work. The 1tc: s
vhich tay be included in the indirect chargcs arc theset-

1. Salerics in the Dircctor's office, the account:ng
officc, the jublic reletions office and of
workers botween projects.

2. Llaboratoery ¢quipeent nnd tools, off:ce cquip-
Lent ond supplies, builcding and grounds ceinten-

ance ., alteration, repairs rod deprecintion.

3. Trployee bcuefits, such gs health and safety,
end pensrons.

4. Travel, printing. postagc,

5. Vehicle operntion and riscellaneous plant

charges,
Conditions in Irnn will requirce edification of the list.

It 18 given to show the nnture of the froblec, not its

detnil,
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B. lurchasin.

This kas be 1 wnctl o~ trouble spot. In one
instance 1t tcol thre Lenths and twenty-s:x s1gnatures
to pertat the jurchasing of a ryther stirle pirece of
laboratory equ-;.cit. 7Thyg unf riunctely  is typical.
an effort to o jrove the situantion .8 being tade an!

will nc¢ doubt, eventually be shccessful .

€. Legal Sericoo.
The legal reletionships in rescarch are sotewhat
different froc tlese 1 other Lisiness relationships
and rcquire s;ccics attention. 4 few ¢f the types of
contract thnt oLl 0 (ncovnteroc are ns fellowes-
1. Contracts “etween the roescarch labcrntories and
Inliotty . Lvenn oot nEenciles or universitics.
2. Ceutracts with ciployecs.,
3. Iatcut acr ¢cats with eiployres,
As n specific xn - 1. g contract with an industrial
spensor caght well inclu'e the following teizs:-
L. Work steto vy o, public ticns; 3. publicaty;
4. patents: 5. hagis of costy 6. supplcerentary
agres ont cogquired by o the econtrnet; 7. bylling;
K. renewal r containvntion; 9, Froperty;
10, covp.oction; 11, inventor's arree: ent;
120 tite; 13, reports; 14. preposal lititations.,
The whole subjoct of legal problecs should be reviewed
in detail by the hesonreh runagesent Coirattee,  The
ISIRI lawyer, ot the Liprrorriate tine shouléd ccnsult

the Directer of industrial Rescarch to ensurc thet in

the future suitnblc contrncets ere prepared.

v .



L1ONG [ ANGY T1ANNING
n Fig. 2 was given a fiv -ycar plan foer the "SIRI
Industr al .cscarch iaboratorics. To ccecomplish this

proposcd plan thcre arc certain problems and preceut ons,

whieh will be discussed undcr the following hcad.ngs.

4. Organization.

UN&:l. has teken the position that industrinl
roscareh enn be succe ssfully couducted as n part of
ISIh]l; many othcrs would recommend that the standords
and rescnrch work be scpnratcd 1nto i1ndependent instit-
wtus. This is predicated on threc sssucptions. One
is that the wnnagecent at the Director-G neral level
rccogniz-e the spceinl n cds of the rcscarch and
protects 1t froc bcing scoth.rcd by the larger standards
operations. The second 1s that the dircector of i1ndust-
rinl roscarch bo continuod and 'ncouraged n his present
position or. if .n the event that h should leave, that
he be r:placed by soceone of cqual technical couLpetency
ane stature. The third is that the adoinistroative and
service activities bce studied and revised to ensure
that they give better support to the etandards and

rescarch work.

In the event that the above conditions cannot be

et then o separate institute must be set up.

B. Irograc.
The finding of worthwhile progrno itecs hes
presented no difficulty. DLany of the subjecetas for

future investigation ar< already under considcration.




- 72 -

and they have becen suggested to ISIL! by cany sources.

Some prosp ctive projects on which work wes done
prior to 1968 rcun n to be salvaged or recvaluated
These includ: a.carbon, netive and inactives b, plastics;
¢. procss ietallurgy; d. textiles (cottag: industry);
¢. sugnr by-products; f. blcaching agents; g. rice bran
oil; h date juicec; 1. vegetable cxtracts 'n addition

to carpet dycs.

Another group of poss blc projects which has becen
asscicbled tore reeently is listed below:-

a. Autowobiles. The autornobil. industry of Iran
has plans that will cake it omnc of the taojor segicents of
the _ranian econory. 181..1 18 alrcady working ot the
roquest of tho iran National Corpany, on th: standards
for couponents. Concurrcnt with this rcscarch 18 ne dod
to taintain quality and adapt the Jd.signs of western
origin to cteet Iranian condit-ons. ©Cne project on
battcries has alrendy boen corpleted. Safety 18 ¢
problcc of particular intercst. L background is now
being collected of eoxisting world technology for usc at

the appropriatc tira.

b. ictroch.ricals, A petrochenical industry bascd
on foroign technology is currently being established
in Iran and this will ecventually rcquire rosearch,
1S1: has s.nt represcntatives to v.s:t these new
plants and is consider:ng using forcign consulting
advice to help crystallize a coursc of nction. lctro-
cher.ical research is  of course, o price responsibility

of the Rescecnrch Laborctor:cs of the National iron-an
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0il Coi.pnny. o1us: cooperction has been offercd to
NIOC and the latter 18 interested. 1t has beoen tent-
atively suggested by the latter that 1SILI stert a
research prograc to uetercine the suitability of
irani1an plestics for the uanufancture of various i1ndust-

rinl products.

¢c. Thrcad. iranioen thread does not cqual in
uniforrity and othcer physical propertice that produced
in so=e other countr ¢s8. Varicus threads cf differcnt

canufacturce hove been teceted and benr this out, Lescnarch

18 nec ded in this ficld.

d. Sugar. There are twenty-six sugar foactories
in Iran, all fncing prebices. 1t has been suggested
that n sugor rescarch institute be ¢stablished to help
solve their difficultics. This 18 being investigated
to detercine if ISIRI can help. Discussicns have been
started with this industry and will probably be woll

along by the tize this report 18 published.

¢. Housing. This is o couplex probler 1nvolving
taterianls, design, cost, safety. standards and heelth
factors. While the linistry of Housing has priuary
interest in this area, ISIRI 18 al8o conecerned with it.
Soue rescarch work hns already becen done on building

uetcriale and this will be expanded.

f. Air and Water iollution. Iran's rapid

industrialisation i8 hcnding tovward cajor difficulties
in this anren. 4 background of knowledge is being
developed to d.rect ISIRI research townrd worthwhile

objectives.
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g- Structurcs. large buildings nnd structures in
Iran use taterigls and designs different fror those
found in oth.r garens. Study 18 nceded to deteriine if

1eprovecents can and should be cade in leceal practices.

h. Coscctics Cosuctics 1s providing cn attract-
ive and profitnble busincss i1n Iran. if thc possibility
of geuncerot ng n strong cxport trndc also ¢xiste, this

is worth cxploiting and requirecs so-c¢ adaptive research.

itmn§X£}ﬁ“fw§9ﬁ{lﬂi" Systei s nnnlysis is o
popular nctivity and 18 often suggcstcd 8 n L thod of
solving problews in devceloping countrics. Such enalysis
i8 not n new conccpt, but the availlability of cowputers
to weke the work wore effective, i9 new. Such tceh-
niques will no doubt find use in th. stecl industry,
the o1l industry, the coutiunicntions syster wnd other
co.plex opcrations. J1SIR1 should be alert to cap talize

on any opportunities to help ranian industry tc take

advantage of this aid.

). Technological .isscssicat. .n industr:alized
countries an activity known as technological assces-
tent 18 beginning to attract attention. In an attecpt
to pred ct at an carly stage what the ¢ffect of new
technology will be —~ both good and bad - on the health,

wcelfarce and econony of the country, mnd allow for

corrective action.

k. _Quolity Control, As Iranian industry grows

there will be a nced for sophisticated quality control.
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*SiRY could wcll scrve ns n focanl point for the
dovelopient of r scarch nctivit:es in this 1L portant

area.

1. Shces. Iran has becore o large ronufaeturer
nn. cxporter of shocs. 'SIRI heas bcon asked to extend
its nctivities to includ¢ leather. Iincreascd interest
in the ivonufacturc of shocs and other leather goods

18 to be anticipated.

. Coneretc Bers. The usce of reinforced
concrcte construction 18 being favored in ran bceause
it utilizes core rative raw tateriols than steel frace
construction. There has becn sowe difficulty with the
properties of the reanforcing bar. 2n cvaluation of
the probler w11 be cnde, followed by o study tc
deteriine the hecessary ccorrections to iuprove the

quality.

n. 01l1. Ziscussions arc going on with the
+escarch Laboratory of the National lrenian 01l
ColLpnany in n scnreh for nrerns of cooperation. At the
orent 1t appears that soic scrt of cooperative
venturce will be started having to do with bitucem for

roeds.

o _Standard Sand. C:vil engincering research
vorkers nrec finding n need for standard sand for
concrete research prograns. SIRI iny well aecept

the nssigncent to develop th =,




This list shculd 1n no wey be considered nn
ofifr1cinl cornst.ont. 1t 18 n collection that UN. 1L
hns put together on the brners of his discussions of
the noticnnl neocds and the 'SIRI soborntory coprbil-
tties.  lteoes w.oll be added or el ted ns these foetors

change. It 1s itpertant, in orcder to keep n resenrch
prograt work:ng to coprcity, to investigatc as I any
potentinl subjccts ns possible well in advance of

their irple “ntation.

C. lvrsonncl.

To reecnprtulate th. courents in the preceiding
pages about personncl, prrticularly ns they epply to
futur: planning: -

1. Upgred the quality oi the staff

2. 1uy b tter salaries

3. Treet ell staff ¢quitably and fairly.

4. <lii inate the unproductive i ._bers.

Xl RiS.ALCH 10L.CY.

There have been innucerable discuss cns and

publ .cntione nbout reacarch pol ¢y and science., Aduch *

ef it hias bcen dirvcted toward developing nat:ons,

UNL:Ql has subiitted one rtore contribution to this

list, ~t the roquest of UNIDO "R search and Develop-

cent Nows". The cssentinl points in this article,

entitled "A Suggcsted Nesearch iolicy for e

Devcloping Country", arc:-
A. Industriclization of o country should be

treated as o national clergency with concentration
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of resources on the objictive.

B. 4 stepwise prosrossion of rescarch is required,
nlways projerly 1ntepgrated weth industry.,

C. At farst technology 18 boorowed froi world
knowledyge and adapt. ! to .vet local needs.,

D. Then ncw knowledge 18 procduced by appl ed
resacarch,

4+ Finally. wh. n the industry is _Lature, basic

rescarch is undorteken to contribute to world knowledge.
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1. "he adiimstration of ISIL! asked the Unitoed
Nations for an rdviscr to reasses®1ts progra. on

industrial resenrch.

2. 4fter o study of the crganization anG its
activiticse, the Ldv.scr recoiiended that the dircetion
of the reseorch tust be strengthened; the research
tust be scparnted froi. the testing work; fecrr.al
~cthods for selcct:ng projects anl! reporting progress

trust be ecstablished.

J. A five-yonr prograr plan was adopted . starting
with five prejects in the fall of 1968, These were
sicple and taitlored to the needs of the country. At
the end of 1969 the operation of the prograir fell one
projeet behind the plan for thirteen, with two

copleted  twe aliost coipleted and ei1ght under study.

” :

4. 4 nucleus of good personnel fer rescarch
existed at LSIk:. The staff wns ¢valuated, rcassignod
and counsellcd. dcrsonnel cuployient practices still
nced itproveient. Scrvices ond facilities, to pronote

rescarch personn 1 officicncy, tuat be nade better

5. Coopcration with universities, 1ndustry and

Governtent institutcs wes expanded.

6. long ronge planning for future growth and

expansion wns outlined.
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SECTION 1 Chemistry
[ ‘ |
Laboratories Org . Chem Inog Chem PhySICh@m ‘4
Number of Experts 2 2 3
Number of Technicians 3 4 1
Name Khalilian Bassir Siasl
Acad degree M S B S B S |
From Teheran Uni Teheran Uni | Teheran Polytech
Employed in [SIR! 4 Years L Years 2 Years
Experience in IRAN 3 2 10 10 % |
“ n 5 ~ 1n Germany — 5 «~inFrance
Age 34~ 37 Years L0~
Name Keshavarazi Tavakkol Fardin
Acad degree M S B S B S
| From Teheran Uni | Teheran Uni | Teheran Polytech
Employed in ISIRI |3 Years 2 Months 1 Years
Experience in IRAN}!2 16 Years 13
“ n 2 7in Germany — —
Age 3, ~ 38 VYears 37 Years |




SECTION 2

Profes«
of I°

1
Wool and Driedfrut

|

3

r——

Semsar Mrs Sooresrafilf Asgarnan Kohanim
M S M'S in Textile B S
“olytech| Teheran Polytech | Teheran Polytech USA(Fresno stae colled}
s 35 VYears 3 Years 3 Years
nkFranced - :
32 Years 42  Years

Rezai Georgian

M S BS in Agr
Teheran Polytech Tabriz Uni
3 — Years L Years
6 -

om——

35  Years

Miss Hadpannnur




rofessional Personnel SECTION 3

of ISIRI'S Laboratorie

T T
‘L o
cereals Mechanical Glass Mptallurg;cak Bu
| 2 —
[. —— —
Bagha Guity. Feyma AT
AqrEngl MSin Agr M 5 B8
wm:oﬂ»ﬁ’ Teheran ni Germany Jo
0T | Years 3  Years
1{3 ‘v e
35 Years 37 Years
Balali
Agr B S
uni E ngland
L Months
26 Years
anpour
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SECTION &

o s:“‘jmga RIPR Cer:imlc El@ctirxc:dt
| l
2 2
5 2 2
i
| . nirsoleymani [Mir Haroun Sami.|
S Ph D |B S inChemistry|B Sc(ENGACGI
>A_England | Teheran Uni England
2— Years L Years 2+ Years
9 2 3 4
| 1 ~inlLebanan 1 ~England
i Years 37~ 29 ~
Mohadjerin Etminan
B.Sin Geology|M S
Teheran  Uni [TeheranPolytech|
L Years 2+ Years
10 =~ S Months
— 9 ~ France
37 Years 29 Years
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Laboratories

Chem

Phys Chem

Ing%(? hem

]
I

<

——

Number of Experts 2 3 Y
Number of Technicians A ! N
Name Khalilian Bassir Sias!
Acad degree M .S B S B S |
From Teheran Uni Teheran Uni |Teheran Polytechi
Employed n [SIF] L Years L Years 2 Years
Experience in |RAN 3 % 10~ 10~

“ n 5 « in Germany — 5 «~inFrance
Age 34 ~ 37 Years Lo~
Name Keshavarzi Tavakkol Fardin
Acad degree M S B S B S |
From Teheran Uni Teheran Uni Teheran Polytpcrﬁ
Employed in ISIRl | 3 Years 2 Months 1 Years |
Experience in IRAN {2 ~» 16 Years 13 4

2 In 2 ~in Germany e
Age 3~ 38 VYears |37 VYears
Name R Rahnema Miss Azad
Acad degree B S ,M.S B S
From foet, USA Teheran Uni
Employed in ISIRI | 1 Month 2— Years
Experience in [RAN —

o P -
Age 38 Years 24 Years

SECTION §




nem Textile Wool and Dyeing Leather Driedf [
2 2 1 3
2 2 1
Semsar Mrs  Sooresrafill Asgarian Kohanim
M S MS in Textile B S in Ag
lytechy Teheran Polytech | Teheran Polytech IUSA(Fresno st it~
re 3 —32-- Years 3 Years 4 Years 3 Years
- - 2 2
Francq - —
32 Years 27 Years 35  Years 42  Years
Rezal Georgian
M S BS In Agr
olytech Teheran Polytech Tabriz Un
5 3= Years 4 Years
. 6 .,
‘rs 29 Years 35 Years
1d Miss Hadjanpou
. Veterinary Doc!
uni | SECTION 6 Teheran U
irs 2 Months
3 VYears
4rs 28 Years
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m——-

ng
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M S In Agr
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1 Years

Guity_ Peyma
M S
Germany
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37  VYears

Amr

Balali

B S
England

4L Months

SECTION 7
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41

Buudmi& st o Cerlamic Elpctlnccal
! 2 2
9 2 2
Amirsoleymani |Mir Haroun Sami.
8 S Ph D |B SinChemistry|B SCENGACGI
fu&;;sA_“England Teheran Uni England
2= Years 4  Years 25 Years
g9 2 3 4
] 1 ~inlLebanany 1 ~England
RN Years 37 ~» 29 ~
Mohadjerin Etminan
B.S in Geology | M ' S
Teheran  Uni |TeheranPoly*tech]
L Years 2- Years
10 ~ 5 Months SECTION 8
— 9 ~ France
37 Years 29 Years
Mussav
B DiplChem Dr rer Nat
— Germany
4 Years
» )

~  Germany
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EVALUATING A COMPA.IY S RESEARCH PROGRAM

E.F. Engles (Office of the Vice-President, Director of Research
Dow Chemical Compaay) Res. Mjte 10: pp. 11/m56, (196/) May
includes: yearly innovation ratios.

Nete: one reference is cited (2)

41iDS OF CHAIGE IN I'MUSTRIAL CHEM-RISSARCH

(iefer, David M. (Senior Associate tditor)

Chem. & Eng. News, 109, pp. U8-10Y (1961) March 23
This is an extensive article covering such topice and
qﬁesticns as:
eees "Phe industry is spending more but jambling less as it
tries new ways to get its money s worth from burgeoning
research budgets; ... What is the logical relationship
between research and sales? rormulas for rating R and D

pro’ects, cost tabulations etc.'

MEASURING THE_PROFIT FROM RESEARCH

AoF. Roche (Plastics Prod. kes. Serv., NDow Chemical Company
Ress Mgte. 10: 15, -6 (1%6 ) May.

RESEARCH AUTHORITIES ASShY XEY PROBLEMS
Ress Mgte 11 , 0. 3, pps 197-207 (1968) July

On pp. 199 - Pro ect Evaluation.

ALTERVATIVE SERVICE CONCEPT I'f RESEARCH PROJECT
EVALUATION _(GULF KESEARCH _PEVELOPIENT COMPAITY)
J.H. Hirsch and E.X. PFisher

Res. Mgt. 11, 21 - 43 (1968) January,

TOP MANAGEMENT § V1:iW OF I :DUSTRIAL_RESEARCH

J.R. Gordon (Inco. Ltd., Canada)

Kes. Mgt. 1l: 101-}1 (1968) March

An appraisal Of the effective route to proect and Ludget approval.




[ EVALUATION UF R AND‘f.
£.C. tughes (Vice-President of Research, Standard Oil Company, Ohio).
Res. Mgt. 10: pp 353-69 {19¢/) November.

B ESSENTIAL ELEMENTS 0OF RESEARCH I[N INDUSTRY
J.C. Redmond (Chief Appl. Res. - General Nynamics)

Flow Chart

Res. Mgte. 10: 1/5-85 (196/) May.

9.  E'CLUSION APPROACH _TO SCLECTING . TERMIVATING RESEARCH PROJECTS

J.F. Marphy (Kaiser Aluminium and Chemical Corp.)
Rese Mgt. 10: 129-34 (190, ) March

5 ref.rences cited,

10,  RETURN ON_TUVESTMUNT IN ReESEARCH _AUD DEVELOPMENT.
M.S. dewman (Haskin and Sclls, New York, ‘ew York)
Res. Mgt. 10: pp.31-50 (196 ) January.

11. STRENGTHENING THE RLSEARCH-MA![ETEEG__FINANCE TLAM.
C.i. Stokes (Columbian Carvon Company, Pricetown, New lersey)
Res. Mgt. 9: 339-19 (1966) November

Njgcellaneous Journals
1e. R AN N MANAGERS CLAIM EFFICIENCY FOR PRRCIST JUMGET
CONTROLS.

Chem. . Eng. Mews 45, p. 11 (190 ) June 20

13. CHEVRON RESEARCH REORGANIZES FOK HIGHER RNTURNS,
Chem. . Eng. Hcws 49, pe 29 (196,) Uctober 9,

13 WINDOW_ON THL FUTURE
Chem. ‘UWeck 102, p. 41 (1967) May 1+,
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16,
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18,

19.

20,
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22.

23.

C.8. PEIRCE ON OHLEJEFIT-COST ANALYSIS OF SCIENTIFIC ACTIVITY
W.E. Cushen

Ops Rese 15, ppe 631-¢ (196.) July

Theory Of the Economvy Ly 7.8. Peirce.

CREPIBILITY FORCASTS A!D THEIR APPLISATION TO THE ECOMOMIC
ASSESSMEM'T OF ‘OVLCL RESEARCH AMM DEVELOPMENT PROJECTS.
N.H. Allen

Op. Res. Nuarterly 19, pp. 25-i1¢ (1967) (iarch

RESEAKRCE AT DUVELOPMENT PROFITAZILITY CONSIDERATION 1Y
A LARGLE COMPANY

D.G. Jones

Op., Ress Quarterly 1f, pp. 20 -1 (196/) September.

HOY TO MAKE R ™ MORE PRODUCTIVE THROUGH A PROGRAM
APPRAISAL STAFYF

L.G. Cook

Harvard 3usincss Rev. 115, p. 50 (1906) July

EQUATIIG RETURN FOR Kk AN™ P E PEMDITURES
M.5. Newman

Fin. Lxec. 36, P. 26 (196¢) april

TOOLS FOR R AND ™  FEVALUATION -
E.D. Compton
Fin. Exec. 36, pp. 30-35 ( 196°) rfebruary

YVALUATING R AND D EXPENDITURES
W.W, Pricst

financial Analysis Journal 22, pp. 43-, (1566) July

PATE''TS RESEARCH A'D TEVE O PMEYT AXD THE MEASUREME'T
OF IMVENTIVE ACTIVITY
D.C. M.eller, J. Ind. Feon. 15, pp. 26-3,/ (1966) “evembder

JUSINESS POTENTIALS OF R AUD T PROJECTS

Go Teplitzky (Res. Dive VR, Graec & Tompany) Chem. Eng. /1%:
P.P. 136-13 Je. 5: pp 215-20 Je 19 (196,)

Sumary of cost elements.



APPLITL L T

Plan Organization freed #rom Civil Serviece Coce*

“The Mailis Planning Committee Tuesday approved a 4ill
which will frec the Plan Organization from thc restrictions of
the Civil Service Tode, which will allow it to hire staff with-
ogt the permigsion of the tinistry of “inance, and pay them

whatever rates it Adeaems fit,

The Permanent Organizatien 4ill also places the Plan
Organization under the supervision of 1 eommittec headed oy
Prime Minister Hoveyda. A1s0c on the committee will ne ten
other members including the Ministers of inancc, and [conomy,
a former Plan Organization Chief to e appointed py the Premier
or current Chief, four senior economic experts and threc Plan

Organizatien officials including its Managing PMireetor.

The cmployment an” administrative requlations of the

organization must be approved by the committee,"

*Tnere are indications that such procecdures will be extended 1nto

other areas.
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