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Introductjon

1. Rosoarch ant dovclopment activity in Yugoelavia ‘luring the pont-war
period evolvel under tho conditions of powerful socio-ceonomic provrusa.

The {iret poriod of centralised managemunt was followel by 2 ¢ ntinu~us
process ~f ‘ccentralization in which the initiative an' cruativ: :nixavour
of all thc oconomic subjects (oconomic organizations ani thair aﬂn'\ciati"na)l{
playod an important rcle. In theso conditions, rcssarch ani dovelopment are
becoming= - frm the point ~f viow ~f scionco pnlicy, pr #rammins and
financing=-nnt only ihs c-nocern of tho Stato but als» of all tho faotors

in the vennomy. Bfficiont utilization of all avrila’lu porsonnol and ro-
soarch potontials requiros, ~n tho "nc hand, a froer activity f prrduction
and research orgarizatinons undor the ¢ nditions of self-managomont ani, on
tho othor hand, finding effective f-rms and moasures for co—ordinati'n ant
programmatic unification ~f rosearch anl development. Tug\i? a vory complox
task for tho implemontation of which intensive offorts have beon oxortod in
Yugoslavia, espocially during tho last fow yoars.

2. Accrrding to the occnomic reform launche! in 1965, intonsivo production
and integration with tho intomational division of labour are, at the presont
lovol of dowelopmont of the nati-nal cconomy, tho basic goals cf this dowolop=-
mont. Such an orioutation of all oconomic subjects lays particular stiross on
rcsoarch “and dewelopmunt as the basio oompononts oconducive to attaining tho
level of technology and productivity of the industrially dewvelopod ¢ untries.

)/ Tho ters Meconomic orgunization” used in this ,aper refers, in aidition

to enterprises, to some othor forms of mutonomous coconcmic msubjoots, |
auch as co~oparatives, shipe and go on. All of thm, togethor with |
autononous institutionis ahd-other' indtiwutions:dutside  the econcmy, are 1
covered by the'wider terd of "work orgamisstion”. The latter are edther |
business or non-business .asstcistions estadblished on the'inuitiative i

‘.of theiy memberss, or goneral associations and comsunities ocompriving all - 4
the organisations of a given sphere of sucial activity (eoconomic chambers,
community of universities, ete.)
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The firs* resulta ilreaty show *r4t she crnorc orraniza*ions and thelr
a330€13t10re, a8 *the basio venlcius im, lomontine the ot Juctiv : of tho
~conomic refurm, hnve token too first im ooruoat ta.s forwari in the sonsc
of Iroorammatic cricntation Cownrds rosearch ard the ensuring of a broader
mrtoerial basce for tre fuintnein of pascarch ard lowloment. On. should
“ad to this the [os1tive tin'incics *~warde a lons=r.nwe nd firmor iinkine
4y of tac ceonomy with ut romous irnstitutos and ros.arch or.-sanizations it
anivoristics.

I. SCIENCE iOLICY, .&OGi/MING LMD INVESTMINTS IN J40STLAGCH WND DIVELC. MINT

Jo The dofinimg of scionece peliey nnd programminge of fund 'munt~l and

1y liced rescarch and dewvelo,ment were almost cxclusivoly the ¢rncorn ~f 8tato
bodics until a2 fow yoars ago  Solf=-m-nasomont and the aeoncmie uwutonomy

of work organizations havo brought abwt radical changus alse with rogard to
tho detormination and implon. ntation ~f seicnes poliey and tho ;r-pramming

~f roscarch and dovilepmont.  Tho cconmmie nrganizati~ns and thuir suncintions
arc today the protarcnists ~f cnlarged rcproduction, whil: roscarct is the
factor cnsurires the lovel f tecanology and productivity. From this stoms

tho immodiato intorost ~f the scnmy in having & diroet say in tho f rmulatir
of nati nal policy in the s hore »f scisnco and in +roegoding t solf-crgm-
ni-ati-n with a viow t~ onsuring a more rational utilization of ruscarch and

personnal rosmurces.

4. The financing of rosoarch and dovelopmont in the ost-war poriod mAy

bo divided into throo phascs. Contralized pPlanning of scientifioc work
charactorizoi the period prior to 1557. Investmonts in rosearch woro almost
ontiroly dircetod towards an cutricht budgotary financing of scointific in=-
stitutions. This poricd had a positive effect on tne laying down ~f the
institutional frundation of research. Tho period betwson 1957 and 1963~ -
whan tho fedoral and ropublic emuncils for the co=ordination of scientific
nctivitios aud the fodoral and ro;ublic funds for the financing of sciontifie
activitios woro formod--was charrctorized by a transition to thc mothod of
financing projocts thrwugh contracts.
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5+ Since 1963, the  -rtici,ati n f trg economy i1n *t.e finuncin f re-
seirch hus beon -roewines e nstantly. Thie is refloctsd n ot .y in tho shure
f state furds in the fin~nein- ¢ cortiin LJFodects, but is in the scttins

a~ide of furds by t'L ccnmy £ r its wn rescarch rejocts.
y y i €

Some a.ms of scionce oolicy

6. Scicnee policy in Yuooslavin is an interr-l part of tho sonorl prlicy

“f sceial and ce~nomic devolopmant ~f the c untry. Sciencsy liey fixos

the bagic aims of roscarch f r n ~ivon 2rind and dotormines the mothods and
moagurcs f r attainmont of those objectivus. This is in harmony with tho
systom of ;l-nning in soncral, acerrdines t~ which ~nly the generel proportions
cf doveloimort are ~utlincd in the s cinl vl2ne Tho clom nts “ctuminin~s tho
vesiey of seiontific roscarch nTuy nbove all, the soneral gelaments £ the

g ¢l =gconomic devel “ymont ~f tho ¢ untry zn? the clom nts linkol with th.
dovelopment °t ce momic crianizati ns. -nliey is 2leo influunced by +'.

fact that fu~slovi~ is 2 multinational cmmunit whore the s veific cul tural

an? seonrmic intorcsts ~f tho rc_ublies nlso como t~ Jox, rossion.

7. The Jloments for the f-rmilation an” YIeramming of roesoareh and
dcvolopmental work woro pr vidod by tho Fodoral usscmbly th:rugh tho ndeption
~f thd Rosrluti n on Seicntific tosoarch, at tho boginnine ~f 1965, which

laid A~wm tho muidulines for tho dovolrimont ~f sciontific rusoarch. Tho
Fodoral Crunecil frr tno Go-ordinatinn of Sciontific Aotivitivs and tho rojublio
cwuncils, b.ariny in mind tho intonii-ns of tho resnlution and »f tho poliey
°f dovolommant of tho cconomy and srcioty as a wholo, havo olab-ratod a

- grammo for tho Dovelopmont of Seiontific activitios of Widor Inteorost

for tha joricd 1966-1970. Tho Fodoral C-mmission f~r Nucloar Bnorry, which
is intorastod in tho implomontation of rosoarch in its fiold, has boon in-
c¢lu’od in this pr-coss. Tecn~mio organizati- ns and associations of producors,
as woll ay sciontific 1n8titutions, olabnrato thoir own s ceific programmos.

8. Co-~rdination of resoarch is a vory compiex and complicatod task,
sspecinlly sinoce it lepends on the vnluntary partidipation of intarested

[ ees
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or anizations on the basis of theip own interests. he .edera] .53enbly
periodically examines the 2nalvses end jroposals of the cederal .ouncil for
the co-ordinaticn of ~cientific ~Cctivities, taking into account the broader
aspects of tie socio-economic uevelo nient of the country as well as other
factors of . .ort.ance for the development of research, on the one hand, and
the generil development of the country, .r the other.

9. The question of the long~-tern character of research targets and progranmes
is very important witn regard to the fornulation of science policy and
programming of scientific research. It is obvious that long-term tasks are

of lastin;, interest to trhe community and that they are mainly concernec, with
stimulaling scientific activities linked to fundanental disciplines and long-
term projects in the field of applied research. ohort-term tasks fall
predominantly rithin the sphere of interest of economic subjects.

L. _conomic reform has ushered in broader processes where the economy
exercises a direct influence on policy-making in the sphere of scientific
research; it has, furthermors, aroused interest in prozramming research and
dev:lopment on all levels. The reaistritution of social accumulations to the
benefit of the sconomy has provided a material base for such orientation of
the economy. The results attained in the first years have been rather modest,
but the tendencies point to serious efforts by economic organizations to use
their associitions for progruming common tasks. ‘Je should like to cite g
fow positive examples in this respect .

(a) The rederal iconomic Chamber elaborates the methodology for
defining policy in the field of research of interest to the

sconomy. Cn the other hand, it has elaborated ard is now

i implemunting a long-term research prograrme directly concerned

' with the intensification of production.

(b) The Council for the Lomstruction Industry of the Federal
Sconomic Chamber, which encompasses economic organizations in
the field of the construction industry and producers of uilding
materials, has elaborated and is implement ing a programms of

Joint research Projects covering the period erding in 19K,
(¢) The issociation of Tugoslay Iron ard Steel Plants, which encompasses

/..
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all iron and steel [ lants, has been prosrammin-~ an’ carrying out research

of intarost to thoir mombers for a number of yoars.

(4) Somo tusinoss associations in tho country arc programming and
financins sciontific rescarch of intorst to their member., with consi‘orablo

fundg. Thie i8 a ncw momont in tho finansine of sciontifie rescarch.

Investmonts in resoarch and development

12. A statistical surwy of investment in research and developmont only

bezan after 1960. Durins the first period, the resourcos were provided
predominantly by social funds, whila tho oconomy participatod with considorably
smallor rosourcos. The role of tho oconomy in the financins of rascarch and
dovolopmont has grown considorably, concurruntly with tho ~rowth of tho
oconomio powor of tho country and tho increasod intorost of tho occonomy in

the rosults of seciontific roscarah.

13. Invostaonts in rosoarch during 19¢1-1965 rangod from (.64 to 0.88
por ocnt nf tho nationel luoome, as shown in tho following tablo.

(in millions of now Ainars)

Boonomy 65 85 136 250 375
Total 197.3  239.8 312.9 470 663
Peroontago of tho

national incomd 0.64 0.70 0.74 0.84 0.88

Tho adove teble shows that invostmonts fros gptato funds and total invostmonts
in rescarch Mavo been growing fastor than tho national incomo. Howover,

tho gonoral lowl of invostmonts is still below the corrosponding proportion
in the dewloped ocuntrios.

14. The indox of growth in tho forthooming period, forosoon by the Flan of
Dovelnpment of 3eiontifio Aotivitios in tho Poriod 1960-1970 is givon in the
following tabdble.
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(19€0-100)
1909 166 1967 1268 1965 1970
Social fundg 289 280 296 315 337 360
Ecrnomic "reaniz tionsg 375 413 487 595 678 800

Totnl 664 693 183 890 1,015 1,160

screonta, . cf the
national incomo C.88 0.8 0.89 0.94 0.99 1.05
(1960 - 106)

15. The forescon rate of rsrowth of invostments in rosoarch amounts
a/vroximatoly tn 14 4Or &°nt, 80 that at the °n? of the norion undor ro-

Vi w tota] investmonts should amount tn a little ovor ] ¥°r cont of +v-4 nationa)
ineomec. Thig is still inadcquato ir comparcd with the devilopod ewuntrios
whero this oreontamg ig highor, but tho tondoney toward rr wth is vory un-
coura.sin», 4 charactoristic featurs of tpg fortheomine poried is that ip-
vestmonts in resoarch arg bocoming incroasingly tho eoncorn of Gconomic orga-

niz~tions ag thg main protasronigts both of rosuareh JITerammcs anc onlarmod

ro,roection. The “ereontamo of thg sharo of the oconomy ig incroasin: ang
tto share of statc funds is docroaaing, Althou~h bath s"urcos show an ineroaseg
in absolutc amounts. By tho ond of tho boriod undor roviow (1970), tho in-
vostmonts of the °C€onmy in roscareh will bo ab-ut 70 ABT cont and thoso of
sncial funds ~oproxdmatoly 30 Uor cont. This is 5 rethor hish sharpe of

tho oconomy, takins the ratin in tho *ovolopod éountrics ag g critorion.

Wiih tho strbnﬂhtoning ~f tho rolo of ccnnomic orgenizations in thg finnneine
of rosoarch, shifts have a1g0 occurraod in tho nattorn ~f invistmonts. Thus,
3tato funds aro intorvoning to a lossor oxtont in such fiolds &8 tochnical

AR R

16. It has boon shown that there oxist tw~ bagiq 87Urcas of firancing re-
saarch and davelop-ent, Yiz- by oconomio organigations anq thair't;iﬁeiutiont,
and by fodoral apd re ublic funds. Othor scurcaes »lay no significent rojo in
tho inplaantatiﬂn of rosoarch +TORTaEm0g ,

/ ee
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17. Tabl: 3 tclow shows th. structure ~0 investmonts throuth the fedoral
ant ro ublic budrots in tho 1461-1965 period. It is charactoristic that
tho rosourcos of the Foderal Fund for this jcriod do nt acecompony the
~r~wth of ths naticnal inermo. Tho stasmation and instalility of funds for
rusoarch and develommont obtaincd throush foforal srurccs ~f financines hns
mado it roccessary to take s'mo dooisions with the aim of decontralizine
functions ~nd funds in this ficld alsn, of stabilizini thosco investnunts
and brintin~ thom int: harmmony with the ~rowth ~f nationnl income. Tho
draft .rc.arod for tho Fodoral .secmtly provides for sceurinv, 'n 2 lastin;
basie, funds amour.tins to 0.2 por ocont ~f thi soeinl pr~Fuct. . long=torm
stablc nricntation of Stato funds _r-vidos also n bagis for tho oricntation

nf tho aconrmy in prosrvammins and finencin:; rosearch nctivitios.

(Structure in porconta~os)

Fodoral Commission for

Nucloar Encrgy 57.5 50 48,6 1645 139
Fodoral Fund 22.2 25 2.9 19.9 18
Ropublic funds 15.9 20.9 26.1 28.9 3

Fodcral funds for
institutas of sooial

scioncos 4:4 4.1 4.4 41 €.1
TOTAL 100.0 100.0 100.0 100.0 100.0

18. Tablo 4 gives & survey of tho distribution of rescurcos of funds
acenrding to Aosignation.

Iable 4
(Stmaoturo in poroontages)
161 1962 1963 1964 1965
Rosoarch 8.3 78.6 62.2 69.7 74.7
Inwestaonts 16.6 20.5 3.7 27.6 22.1
Bomaindor 1.1 0.9 7.1 2.7 3.2

[ voe
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The ;crcontasc of investmonts is rather high, The ur, s¢ f trose invistaonts
was teo ostrorsrthon the institutional base fr recscarch ani evelopm: *. 3inoe
1663 there has toun - slirht decline f investmonts in favour «f the in-

creasce ~f the percertw~c f funds f or rescarch.

19. As rogards scurccs  f fin~ncin*y a breoakd ‘wn by ficlis °f ressarch
is characteristic. The structure ~f investments frm ancial funds is -iven

in tatle 5.

Table 9
(Structure in sercantases)

Field »f research 1961 1962 1663 196 1965
Natural scioncos -6: :T -6-.—6— 9.2 22.7
Technical sciences 38.3 45.2 38.3 40.5 25.4
Modicnl scionces 4.5 6.4 4.4 6.5 5.0
A¢ricul tural scionces 36.4 32.5 33.) 28.9 6.8
Socinl and humanitarian

sciocncos 13.4 10.9 10.3 12.2 16.9
Romaindor 1.2 0.9 T.1 2.7 3.2

Of ,articular intorest for the development of industry are the investmonts
linked tc tochnical scioncos and partly to natural and social acioncos. Tho
poriod under r:view coincidos with the period of gradual oconomic stronsthoning
of oconomic organigations, so that tho resmurcos of social funds carmerko? for
rescarch of immodiato intercst t» industry are stagnating or aro beginnins to
decline.

20. The Federal Commission for Nuclear Energy directs a special group of re-
search ocrganizations oriented towards fundamental and applied research in such
ficlds as nucloar Physics, nmuclear power, radiobiology wto. The grups ongaged
in tho production ot isotopes, in ocloctronics and chomical~-tochnological ro-
search devote from 15 to 46 per cent of their work to resoarch of intorust to
industry, while other groups devote considerabdly loss timo to this type of ro-
search. Tho roason for a relatively low involvemertof miclear institutes in

/ ese




research | rotlems is the narr-w specializat; n "finstitutes 1n s, ecific
nuciear protlems, tho de-s*imulative effect °f the Wudetary modoe ~f
flarneir~, inadequate rescurces f r this *y,2 >f rossarch within *he framo-
wrk f industry an? tho orientati n of the ec'nmy, .aricularly in‘ustry,
t'wards the 8 lving - f short-torm immoliate trsks which Ar. -n tho level of
“evelepmont rascarch an? can bo g~lved within the framow rk f in’ustrinl Agve

alepmont institut-a.

2l. Chan-+ss in the systum of distrituti-n »f inc miy the rocime £ rious
~n' the crodit systom uring the l-st fow yoars havo placo?! the ce-n~mic
orzanizati ns in a qualitativoly now position with regard to the scurecs of
financine, enlargo? royrofuction an! ox, ansion. as shown at~vo, tha share
of tho aeon-my in tio financin,” ~f total seiontific resoarch an?' lowvolopmont
in 1965 was 5.5 por cont. The structure ~f invostmonts ~f J0-n - mic 2 s 1Y
ni-ations an' thoir associations, by sciontifie fiel's, oxprusscd in

pere .ntagoes, was, in 1965, ag follows:

Natural scioncos 27.7
Tochnicel scionoces 60.}
Mo*ical sciencas O.y
Agrioultural scionoces 6.2
Social an! humanitarian

scionces 4.9

22. Prom this, the following genoral conclusions maybe Arawn:
(a) ™o invostwents of oconomic organisations aro sainly funnollod into
technical scionces, 1.0. into the tochnologiocal baso;

(b) As toohnical and natural scionoces account for 86 por oont of total
iswstasnts in the econowy, industry is asserting {teoclf as the main vehicle
of research in the oconamy of the oountry.

2). The protagonists of research work in in‘ustry arc, on the wholo, rarrowr
groupings of coonomic organisations of the electronic industry; sanufacturors
of equipment for power vlants; mamufacturers of agrioul tural machines,

[ eee
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¢ nstructi n m~chin.g -n° machine-t-clsy mrnufacutr.rs and usors of

chaimont £r rrecssince forrous nn’ n-n=-forrous metallurs~y, an' th: ohemical
in'ustry. The . lin -t rcsurces £ r jeint rescarch has no srent tra'iticn
behirt it. This  r ecss “o-an "nly after the law’ ehine f the e nomie re-
fm an’ it is cgtimnto? thnt, in 1967, 15 por cont ~f total invwestments in
rescarch in the oc nmy were «ffects? by means of Jeint | roorammes throush
chw™.rs ~n’'  thor ass ciati ng of T ducors. Joint investmonts werc made

minly in in‘ustry.

é4e The ,r . ramme¢ of evalo mant f seiontific ~etivitios in the porio?
196£=1970, olnt pntoA by the Folorel Couneil for the Co-orlination of
Scicntific activitics, nn' which ig a componint ~f tho Soeial ilan in tho

fisl® -f scicnec, has sot th. tasks an? tarsots ~n' provico? the mechanism for
& more netivo ~nt! Ciroct intooration of rosoarch witih occonomic and

s-cinl dowolnpmont. Tho whelo ¢enoopt of investmonts is basod on the intontion
t° promoto norn it grewth of invostmonts from docontrailzod sources. Thus,

the rato of rrowth of investments by tha Federal Fund amounts to & ~#OT cant,

by the routlic ~nd orovisional funds to 12 Per cont, whilc investmente by

the acnomy ~ro swowin: at an even hiiher ratc.

25. Tadle 5 below ~ivas n comprritive survoy of indiccs of tho growth cf
inwstmonts in sciuntific roscarch by sourcos of financing and tho _artial
shara of tho asconmmy for tho poriod 1966-1670.

Tablo 6
1965 1966 161 1068 1969 1570

Total invostmonts 100 114 130 148 169 193
Economy 200 118 143 164 194 229
f'oroontago of invostaonts

by the occonomy 8.4 5C.6 62,2 6..6 65.8 69
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2r. Finally, it should te noted that nucloar rescarch which, in 1465,
acccunted for 73 per cent of tntal investmentes in regearch, is, from the
vointsof vicw of ;ro-rammes wn?l conception, financed by the state funds for

the finsncine of res.arch ~nd devolopment.

tri~rity trends in roscarch and doveloyment activitios

¢7. Tho oxtonsive develoyment ~f industry in the _ost-war period resulted
1 4

pvartly in an inadcquato defining of tronds in the ficld of roscarch an?

“evel~pment. The systom of finsneines scientific institutions, on the onc

hand, and a cortain linking of technolosieal proercss to tho mrchasa of

forcism cxperti'ee, on tho othor, Aid not sufficicntly stross the sirmificanco

of roscarch work. This is, to a certain extent, a normal devolopment in the
Acvelopins countries in the phase of frmmin~ their ~wn institutional basc.
4 nejsative nepeet is undoudbtedly tho insufficicntly intonsive utilization of

tho rosults ~f ross-reh in industry.

28. 2 crontion of an institutionnl bhaso and thoe trends in rosocarch in
the past jeriod dopended diroctly on investments by statoc funds. In tho
veriod 1957-196%, financing of rescarch in tho fiolds of mucloar cnurey,
clsetrenics, chomistry, construction and physics was stimulatod oroedominantly
throush the budmot. It may bo ospocially strossod that the lovel of rosaarch
attaincd in tho following fiolds has obtained intornational rocognitions
automation, cloctronics, nucloar physics, radiation chomistry, tosting of
matoriald, congtruction industry, cloetrical oquipment for powor plants,
and certain non-forrous motals.

29. A dotormined soloction with rosard to tho Jrowth rato of somo branchos

of industry ocould bo noted “uring the legt fow yoars. Tho basic paramotors arc

tho raw matorials basc and conditions of selo in the "omostic and oxtornal
markote. In tho conditions of intergration of the Yuroslav industry into
intormationel competition, tho level of tochnology an? productivity play an
ovor groater rolec. 4n intonsificatinn of _r~duction and a broador
intogration into tho intornational ~ivision cf labour - aims sat by tho

[ oo
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oconomic rof~rm - cnll for long-term planning in tho fiol?s of cconomic
development an” rcsoarch. Emphasis should be placod on those branchos
where domostic resources, thae lcvel of tochnolosy, rescarch and cadros onsuro

compotitiveness in the Aomestic an? oxternal markots.

30. Bearin~ in mind tho frrogoing critoria,priority is accorded to roscarch
connccted with non-ferr-us motallursy, cloctric power, potrochemistry,
pharmacoutical and food industrics, eleotrrnics, construction industry anc¢
building mAatorials, an® cortain Zroups of tho ancincoring industry (cnmplox
installatinna, m~nufacturing industries, construction and agricul tural
machinos). Resoarch in tho fiold of automation should be added to this.

31. Rossarch in the fiold of manasoment in tho oconomy is still at its

initinl stagc. Ewvon tho institutional baso is Just boing ostablishad.
Howovor, the lowvols of equipment and tochnology do not onsure business rosults
of thomsclwusg managemont, undor tho conditicns of incroascd interdopondonce
in tho procoss ~f oconomic activity at all levols, is bocming an ovor moro

important fact~z.

32. Tho deé}ai Economic Chamber has olaborated a long-torm rosgarch pro-
gramms in thoso fiolds; togothor with tho Fodoral Fund fnr Sciontific

Rosoarch and with the veon~mic organigations, it jointly financos tho
implomontation of thisg rosearch programmo. This comprisos tho systom of
information, gonoral markot sroportions, brogramming of production an! stooks,
trans,)ort, invostmont docisions and othor problems in the field of management
where optimal results may be obtained with the help nf quantitative mothrds
ani computors. '

33. Planrning, tho soccnomic system and the systom of distriduti-n of income
at &1l lovels oconstituto significant fields of resoarch under the oonditions
~f furthor dovelopmant of self-management in Yugoslavia. Only a scientific
base may provido a foundation for onsuring the full froodem of aotion nf
¢conomic ~rganisations and to ensuro, at tho s~me time, the optimisation of
ocmplox systoms in tho ceonomy ~n all lewels.

il
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II. INSTITUTIGHAL ND b heolidon R.ow OF loosadeli .No U Vo OF T

34. The dynanic socio-economic development of Yugoslavia in the post-war

period has conditioned the emergence of ¢ number of scientific research insti-

tutions. urthermore, the situatiorn regarding personnel in production and

research has been consiierasly improved both vith regéry to numbers and

structure,

35. In 1940 there were only 79 scientific research institutions, 69 of which
were linked with acadenies of sciences and universities. In 1965 there were

763 autonomous scientific research institutions, scientific organizations

within the framework of academies of sciences and university institutions as
well as major research and development organizations vithin the framework of
economic organizations. The total number of independeni. researchers amounted
to approximately 7,000 :n 1965. although the number of institutions does not
show, at the same timp, the level of research work, it nevertheless points to
a close int.erdeponr’i;m between socio-econoric progress and the level of
scientific research and development activities. The network of university
institutions and the number of students and graduate technicians are an
important index for determining the base for research am technological
progress. .s compared with 24 faculties and schools of higher learning ard two
higher schools in the academic year 1938/1939, there were 126 faculties,
schools of higher learning and acsdemies and 14O higher schools in Yugoslavia
in 1965. The number of studemts amounted, in the academic year 1938/1939, to
16,719 and, in the academic year 1965/1966, to 116,276; and the mwsber of
technicians increased from 2,502 in 1939 to 13,01C in 1965.

Ingtitutiopal bage.

36. Both the organisation and structure of the institutional base wore shaped,
in the period after .56, by changes in the system of ssnagemont of the
economy at all levels and, in particular, by the constant process of decentrali-
zation and "de-etstisation.® 'Mile the so-called autonomous institutes were
responsible for scientific research during the period of centralived manage-
ment. of the economy, research and development units in industry itee)f are
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nssertine thomscelves tr an increasin. "oorec at the sresent timo. Tuo
eememic crianizationg which have beccme inde endent in the system ~f solf-
menacement with rocard to adojtion ~f L7 rammes and Aceision-makine-, as woll
s with res cet t~ 'igtribution - © accumulati~n, arc influonein *, thr-uch
crocrammin s an? finaneins, the im lom ntation ~f the instituti-nal basc as

n whole.

37. Thi‘cn ire rossnrch activity in Yu-.slnvin is ovolving throush

wt nemus institutes, rescarch -n” cvelopmont orcanizations nnd scicntific
institutions -t universitics an? acrlomios  f scionces. Official statistics
bave conly reecntly bo un tr folicw this %CtiVlt}; in “rin- g0, h~wevor, thoy
have not always a..1icd preciscly-dofinod criterin with resard to tho covoramo
~f crganizati-ns in tho ficld of rosearchﬂ Spocial stross is placod on this,
f-r the reason that Aotormination of thd numbor ~f rosoarch organizationg anAd
units within cconcmic "rganizations has not boen Aone witp sufficiont procigion.

38. At tho ocnd ~f 1965, tho mumboer ~f instituti-ng of intcrost t- industry

was ag fnllcwnxj/ 1

Tablo 7

Institutos, rosuarch nrganisations
Autonomous Within  witnin in oonno-
Fiol? ~f rosoarch univor- acado- mie orga- Total

sitios mios nisations

Natural ‘and mathomatical

scioncos 31 49 ) 7 36
Tochniorl scioncos 111 66 1 105 265
S-cial seionoos 719 21 21 1 122
TOTAL 221 138 il 113 503

2/ In Yugoslavia, statistics dgna to follow rossarch and dovelopmont only
in 1964; tho mothodology i bainz onstantly improwud an? axpanici,

munication of ¢ 'ope ptituty of 3ta 28, ¥0.265, 24 Novesbor
«= Seiontific roscarch organisaticns, situati n n 31 Docomdor 1968,

/ see
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39. . deeper analysis of the volune and results of research and developmental
work leads to the cenclusion that autonomous institutes hold a central place
in research and development activity. This role is predetermined primarily by
the research personnel and their experience, as well as by the degree of
organization of scientific resecrch. It is of interest to present a survey of

founders of autonomous industry-oriented institutes:

Socio-political cormunities 65
Universities and academies of sciences 52
uconomic organizations 49
Groups of founders and others 55

40. The organizations fcunded by the 'ederal uxecutive Council and the execu~
tive councils of republics and other social bodies were established, on the
whole, before 1960, i.e. they dats frow the period of centralized formulation
of science policy, prograiming and financing of research and development. The
administrative period of management of the economy, i.e. the Government's
influence on the planning of the entire economic and social activity, was
characterized by the financing of research institutions rather than the
financing of projects. This period played an important role in laying down
the foundation of research and development in the sense of training of research
personnel and attainment of a determined level in fundamentel and applied
research,

41. The year 1960 ushered in a period in which economic needs exercise a
direct influence on policy, programming and financing of research and develop-
ment activities, primarily in the field of technical sciences. 4 more
developed industry has enancipated itself to a considerable extent from depen-
dence on foreign partners in the spheres of construction and technology and has
thereby asserted the need for using its own research capacities with a view

to evolving its own technical solutions.

k2. This period is of particular significance for the integration of produc-
tion and research, i.e. for the assertion of science as a productive factor.
Cn the other hand, a series of problems has arisen with regard to autonomous

oo
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institutes, Primarily because of the demend of economic organizationsg that

the time needeq for realization of projects should be shortened and because
economic organizationg have failed to show a sufficient degree of underatanding
for fundamenta] and long-term research. it first, there was 8 greater number

of such problems. However, it can be said even now that the period of adjuste

zations of long-term problems has not Yet been overcome. Ways conducive to
solving, this problem are ag follows:

(a) Determination of a favourable ratio between planned and
fundamenta] Projects on the one hand, and short-tern projects
implemented by autonomous institutes on the other. This is
also linked to the search for adequate sources of financing -
State funds and économic organizations.

(b) Purther development of devalopmontal-taohnological services
in economic organizations, which wi]l make possible the

elaboration of long-term Programmes compatible with
autoncmous institutes.

\
43. The above E.rvey shows thut approximately %0 autonomous institutes have

been founded by economic organizations. They have come into being mostly
8ince 1960 through the tranaforming of laboratories of large enterprises into
autonomous research institutions. Even today, these institutions use, in
most cases, from 70 to 90 per cent of their capacities on the bagis of
contracts concluded with their founders; however, they also carry out
Projects for other partners as well;

44. Thage organigations, closely linked to economic organizations, have very
rapidly asserted themselves in their respective fields, Thus, for instance,
in the fields of electronics, electrical engineering, machine~tools, petro-
chemistry, some branches of engineering, non-metallic-minerals etc., the
autonomous institutes closely linked to the soonomy, have asserted themselves
88 the vehicles of technological Progress and fundamental research. Consid-
erable funds have been invested, in recent years, in research and development
in some industrial groupings, particularly in electroniocs, electrical

/o
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engineering and macliine-building. iccordin:, to incouplete ii.dizes, invest-
ments in research in electronics exceed by far the avera e invest.ents in the
Yugoslav industry. Thanks to thise, the growth rate in electronics ranjed,

in the period 1955-1965, between 15 and 3C percent, while the assortment and
quality of zoods have heen considerably i.proved. Iinvestments in research
have been accompanied by intensive investr.ents in Lhe training of research
personnel, so that the rate of _ro'th of technicians . ith university education
ranged, during the same period, betireen 2U ond 4U per cent. In chemistry
particular attention is paid to organic cheiristry where, in addition to
important investments, large investments have oeen made in research and
development capacities, ,everal specialized research institutions are active
in this field, resultinz in high productivity and a relatively high quality
of products. In classical electrical ergineering and machine-building, an
important role in improving and mastering new procducts is played oy research
and development centres, which have made it possible to penetrate gradually
into the international market with products which entail less direct physical
labour and material and mors developmental research and study,

45. The leaving of basic accumulation in the hands of the economy has opened
& process of closer and long-term linkin: up of autonorous institutes with
economic organizations and groupings. This positive tendency was particularly
marked in the initial stages of the reform. A number of autonomous institutes
and economic organizations are signing long-term contracts for the financing
of planned long-term research prograzmes. It is essetially a process of
linking up research with production, which has developed successfully in the
Yugoslav economy in past years and which is assuming varied forms.

L6. Autonomous research organizations in the field of econciic sciences are
also adjusting their activity to the requirements of the economy at the
present stage of davelopment. Until a few years ago, basic research in this
sphere was oriented towards general economic theory (politicai sconomy etc.)
and macro-economic problems (planning, investment policy etc.). Today, there
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are a numner of sy ecialized economic institutes whose activity is directed
towards the needs of ecororjc orsanizetions and their associations. .rong
them, e would mention from eickt to ten institutions in the field of
frerotion of business operations and ranarenent of econo: ic orzanizatiors,
such as tle Institute for ».arket .esearch, Institute for the .sconowics of
Investnents, Institute for the ~cononics of Industry, Institute for “oreizn
‘rade etc, .11 these institutes offer direct services to economic organi-
zations 2. ' their associations on the basis of determined projects or long-

-
term contracts.

47. wuconomic institutes which cover a wider field of research are also
specialized to a greater extent. Their departmerts and teams for research
in various fields of interest to individual economic subjects (management
and information in economic orcanizations, analyses with a view to adopting
optimal investment decisions etc.), organize this research as an inter-
discipline activity. Finally, we should like to Jdraw attention to the
institutional framework within which tle document ary-information activity is
evolving as a significant component of scientific and technical progress.
Jornerly, all autonomous scientific organizations in this field were exclu-
sively financed by the budget and their activity was not sufficiently lirked
to the economy. loday, these institutions are financed by state funds only
for specific projects, so that they are increasingly assuming the characte-~
of services that provide the economy and scientific institutes with scien-
tific information and documents. They play a particularly important role
with regard to establishment of centres for scientific information and
documentation in economic organizalions and associations of producers, as
well as with respect to the trainirg of personnel in this field.

48. Research and develommental activities in economic organizations have
expanded during the last few yoars. A number of organisations and labora-
tories, especially in large enterprises, have already asserted Lhemselves.
However, this process is still at its initial stage and it is st11l to be

il
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seen what the effects will be. The process of inte ration of scientilic
research and productive technology and construction, characteristic of nodern
industrial prcduction, contributes to the further strengthening of the institu-

tional research bese in industry.

49. The signilicant results achieved in recent years with regard to the
expansion of, ard positive structural changes in university education in
Yugoslavia have not been accoupanied to a sufficient extent by a simultaneous

development of research work at universities.

5U. This shortcoming has been noticed and measures have been taken to ensure
a broader integration of universities into research activities in the field of
fundamental sciences and with regard to the needs of the economy. The
following activities should be mentioned here:

(a) The Federal Fund for Scientific Work will allot, in the course
of 1907 and 1968, resources for the equipment of all university
centres with rodern couputers for training and research. ‘

(b) The poliries of the Federal Gouncil for the Uo-ordination of
scientific Activities and the Federal Fund for the Financing
of Scientific activities until 1970 will provide for a creater
participation by university laboratories in fundamental
research and for equipuent of laboratories at universities.

(¢) Larger economic organizations assist the universities in
equipping laboratories with up-to-date means of research and
training. This is particularly true of faculties in larger
industrtsl centres, e.g. Nis (Faculty of rlectronics), Tuzla
(Chemical-Metallurgical Faculty), Zenica (Letallurgical
Faculty) etc.
51. The institutes of academies of the sciences play a minor role in research
for industry. These institutes contribute to applied research through co-

operation with independent institutes, mainly in the field of social sciences.

52. The position of research institutes within the freamework of the Yugoslav
self-governing system is identical to the position of any other self-governing
work organisation. The research institutes are managed by the workers

employed in a given research organisation. This is done in harmony with the
law and internal norme of self-management of the research organization. The

/oo
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bodies of self-maragement in the researcl organization are the council, the

board of manageuent and the scientific councic.

53¢ The council is the suprene severning body of the orsanization and is
responsivle for the formulation of resesprch rro rammes. It makes decisions
relating to the zeneral principles of life and work of the or.anization. It
gives approval in matters concerned with questions of co-operation amd colla~
boration with other or anizations and exercises a number of other functions in
keeping with the law. as scientific activity has been declared by law to be of
special social significance, the social cormunity and some interested or; ini-
zations delegate their representiatives to the councils of the research
organizations. The scientific council of a research organization is a self-
governing body concerned with progcramming an” the formulation of the science

policy of the research organization,

54. The system of self-management has been implemented consistently in the
field of distribution of income in research organizations as well. Scientific
and other workers in research organizations are entitled to an income propor-
tionate to the share of each individual or group in the earning of the income
of the work organization as a whole. Further, every scientific worker is
entitled to exercise influence, through the work of the scientific council,
L.2*h regard to selection of the programmes of the research organization, the
adoption of these programmes and the setting of future research tasks.

55. Among the self-governing rights of a researct organization, there is the
right to integrate into higher forms of self-management, associations of re-
search organizations or associations of economic organizations. There is a
series of examples in the country of association among such organizations. It
is stressed that such exarpies are positive from the point of view of the link-
ing up of research and its results with the needs of the economy and industry,

Co-ordination of research epd Antegration procegsed in research work

56. Co-ordination of research and development work is effected through the
federal and republic councils for the co-ordination of scientific activities,
as well as through the influence exercised by associations of producers on the
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co-ordination of the programmes of institutec in all spheres. The basic and
lastin~ aim of co-ordination is the rational utilization of availavle resources.,
In the conditions of the strengthening of self-manazement, co-ordination is
being implemented througl the following indirect i.afluences:

(a) Throuzh the defining of national policy in the field of

scientific research and developmental activity, which provides
the foundation for the adoption of prozrammes at all levels:

(b) Through the financing of the activities by state funds and the
funds of associations of producers, the granting of furds is
made dependent, in a number of cases, on integration, i.e. on
the programmatic unification of research;

A higher degree of integration of the economy in appropriate
groupings (e.g. iron and steel industry, electric pover etc.)
objectively creates conditions for a long-term programmatic
co-ordination of research in various fields.
57. In spite of serious efforts in this field, co-ordination of research and
development activity is a significant problem in Yugoslav industry. The impact
of different technologies, construction and systems in the enterprises belong-
ing to the same zroupinss (mostly as a result of the purchase of different
licenses and conclusion of co-operation agreenents with foreign partners)

impede, in particular, the process of integration of research and development.

58. The programmes financed from state funds were co-ordinated in order to
avoid duplication in research. This is connected, in the first place, with
development and orientation of the structure of the economy, which is the main
beneficiary and financier of this research. The intensification of integra-
tion processes in Yugoslav industry contributes to the solving of the very
camplex problem of programming research and development. Actually, integration
in productinn and in research are interdependent processes.

59. Scientific institutes also take positive initiatives with regard to a
lasting integration of their activities. This applies, in the first place, to
the programmes providing for the establishment of Joint institutes in various
fields (e.g. in the fields of chemistry and nuclear energy). The aim is to
ensure joint programming of activities, to co-operate on the international
plane, etc.

[
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Foersonncl bt .se for research an’' 2evelopmant

6C. One ~f ho ch-racteristics nf post-war “ovelopmant in industry is

the sh rtage  f tcehnical poersonncl in ~lmost all branchcs of tho oconomy .
Thus, f-r instance, f almost ona millinn prers~ns - eumployed in industry and
miningy, in 1957, only 6,000 employed ha? tigher education. i few indices
illustr-te the rapil gr wth cf higher gducation in Yugoslavin, as woll as
»°sitive chanees of structu ¢ in the sanse nf massive training of tochnicians
indisponsnble to tho dovelopment of modorn gconomy, particularly industry.
The incroase in the number of studcnts ot sch~nls of highor loarning and

tho changz of structur:, by scicntific disciplinags, are shown in tho

following tnabla:

Tablo 8

Numbor of  Trtal rumber Indox Structure in tage

stud.ntsg of of ‘atural Tochnical Medioal igric. Srecial

acatomic studonts growth sciencoes scioncos sciencos scionecs and

yoar human
seian.

1938/39 16,719 100 - 2/ 16 12,5 11 60.5

1955/60 85,500 510 3.7 23 12.9 9.3 51.1

1965/66 116,276 700 7.8 21.5 11.9 6.6 6.2

Q/Numbor unkn~wn, includod in s~cial and bumanistic secicncos.

The most charactoristic growth has boon rogistorod in tao fiold of tochnical

aad naturu.i aoiénooa and math&&fiéﬁ. 'f'hﬁ growth would to oven highor if
adeission to the faculties were not restrictod as a rosult of limited capacities.

61. Tuo Plan ~f Sooial and Economic Development for tho Poriod 1966-1970
forosoos that 76,500 oitisons will bo graduated from univorsitics in this
poriod and that tho numbor of students in schools of highsr leaming will
asount to approximatoly 125,000, Tho policy plans furthor positive structural
cfangos in kooping with tho roquiremants of tho ooonomy . .

62. From tho point of vi v of cur study, tho statistice roveal tho following

[ eee
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situation, in 1965, with rogard t~ thc number of 2crsonnel cmployad in

resoarch and the mumdcr of teaching staff at universitios.

Table ¢

M : .
Y 3 E -

(matsidc universitios)

196 € of omploycd 1965 € of omployod

Seicntific w-rkors 4,682 21 6,143 25
Roscarchors with uni-
vorsity oducation 1,511 7 1,618 6
Tochnicians and
highor school oducation 6,724 i 7,136 k)1
Othor porsonnel 41 9.3& K

Total 21,97 100 24,085} 100

Iable 1O
- ¢
outaide univwrsitios
Soiontific 1964 % 1965 g
activity —_— N —
Natural sciconoos %9 1900 1.”6 2505
Tochnioal seionocos 1,778 36.2 2,104 35.4
Madical seicnoos W0 6.4 406 6.6
Agricul tural ) ,
scionoos 145 15.9 844 13.%
Sccial and husanistic ‘
scionoos 970 20.5 1,1_43 18.6
Total 4,682 - 6,14) -

Tho abowo survoys shcy that tho rumbor of employod in roscarch inoreasod, in
tho poriod 1964/1965, by 14 por cont and that the musbor of rescarchors in-
croasod bty approxisately 3O por cont (in technical scicnces dy 20 par oont).

63. Tho majority of the toaching staff at univored tios also participato in
rosoarch) thorofore, it is of intorvst 0 giw a surwy of urivorsity toaching

/ soe
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staff bty branches of sciunce in tho acador.c yoar 1965/1966. It is
-stimated thnt the teaching staff -t universitius s onds about 40 por oent f

its workin, *i7. in rosuarch,

Table [I
Teaching staff at the universities

Seicntific Full-tise Part-timo )
activity staff staff Total
Natural sciences £59 182 843
Technical sciencos 2,14 1,802 4,016
Madical scionces 1,89 48} 2,317
agricultural scicnces 1,240 183 1,423
Humanistic and

social scioncos 2,484 730 3,219

€4. Using comparativo analyscs, it may be concludod that the rumber

ouployed in rescarch in Yugoslavi: amounted,in 1962, to 2,4 per 1,000 inhabitants
Satman the agos ot" 14 an? 64. The progresmc for the advancesent of

scicntific activitios in tho partod 1966/1970 providos for an incroase of
resoarch workors nutsidc universi ties to 9,000-10,000 in 1970, 1.0. by about

50 por cont as against 1965,

65. Of partioular interest for tho creation of a modorn rosoarch baso is tho
dovolopm.nt of intar-discipline highor oducation. This applias partioularly
to porvsonnul tmined for modom sanagom.nt. Intor-diseipling stucation is not
traditional in Yugoslavia. Actually, a systom of such studios is st boing
alaboratod. Sowral univorsitios and institutes arc organising post-graduate
studies, periodic curses ani seminars. However, even regular poet-graduat.
studies in these fields are deocoming incressingly a ommponent of univoreity
progresmos. In 1964, a total 'f 209 students owpleted theso post-graduate
studios. In 1965, thoir mmber inoroased to )6].

66. Ihe Federal Coune D Co-ord:

social body which oarries ‘ut sotivitice within the fremswork of tho rights and
/ eee
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d.tiva »f the Faodoration in tho fisld ~f sciontific rescarch. 3iailar
proro,satives are noell in the ropubiics »y ths rujuliic ceuncils £ r the
ce=orlinati'r f sci.ntific activitioc. Those crunoils follow, stuly anl co-
orlinata sciontific nctivities, make pro,»siis an' susvestions to competont
bo'ice with rogart to questions of intorast in sciontific work, stimulate
co=oparation among sciontific organizati-ns, co-orlinate sciontific rolaiions
an! co=cporatc with forelsn countrios ote. Tho councils adopt outline
programmos ~f sciontific activity ani fix risearch yrogramm:s n? tasks, in
tho Foloration an' tho ropublics tako part in the financing ani ley 1w
critoria for utilization of these funds.

67. Tho fodaral or tho ropublic amssombly appoints onc half of tho mombors
of ths councils from among tho ranks of ~utstanding rosoarch and® othar
s~cial workors, whilc tho romaindor is dologatod by oconomic, sciurtific an?
~thor "rganizations and boi0s designatod by tho assombly.

6C. Ihe fodoral snd republic funds for soientific researsh finance tho

rossarch programmos ad pted by the cuncils. The funds are mado up of
rosourcos from tho Foderation and tho ropublics in a parcontase fixc?d by tho
s~cial plan of the Fodoration or a givon repudblic. In addition to thoso

resourcos, tho funis may includoc for the work rescurcos obtainod in tho form of

crodits from tho banks, funds transforrod by work crgzanisations atc.

65. Ibe Federsl Commission for Muoleas BREIEY oTsaniras and conducts resoarch

in the fi1old of mucloar scionco. The Foderal Commission is composo? of the
ropresentatives of tho intorestcd oconmio and social organisati~ns and the
snocial community, s woll as a nuaber of resoarch and other workors. Tho
tochnical policy of tho Commission is 1ald 4own by the Techniocal Coumeil,
conposed of technical ocommissions for varicus dranchos. Tho Cosmission

is finanoed from the foderal dudgot. Sinece 1967 financing has boon
gTedually tremsforred to tho federal ant ropublic social funds for the
financing of rossareh.
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Tie  L@gocaating of  policer@ e 2 sifnl“icant factor in the co-ortination

of rus.areh an’ ovilo,munt. Tho tasks 8.t bty the cconomic rafomm for oc nomic
orespizations hevo o rooulte’ an o n onumber of positivo measurcs taken in the
cotor,ri @s. wll this hnas “won aceom anic? ty furthor offorts t-warls « ! rrader
Jroprammatic unification of kindre! ontorpriscs within various yroluction
1ssocittions. In the assseiations, [rosrammce £or the ‘ivision of wark arc
claboratod on th iivel ~f the roulliic or tho Foloration. Ona of tho

im,ortant tnsks ¢# ~ss~ciations is also the ‘1strmibution of resaarch prOCTARROS .

71« On this [lans, unicr tho conlitions of intcnsifis? activity of tho

oconomy, such ass~ci~tims of ;r~'ucors as tho chambors, aroups of branchos

an’ tusinoss associntions f~rm s ccinl “odios for co=-ordination of rosoarch

ant dovolopmunt. The fundamontal trsks >f thoso tolivs are co-omination of re-
soarch, into - ration f riuscaireh wn' 2e-nomie organizations, an? ,r~-rasmatic
unificati~n on the luvel ~f tho =ssreiation. It is charactoristic th~t rosocarch
workadrs havo tosun to Yo Clocta’ t5 the boards of managom.nt of chambors an
buriinces Asa~ciati-ns, which imparts 2 now quality to tho offorts dircetod

t mrds tha co=crtination of rosoarch.

-

72. The ,lace an’' role of scientific notivity in the SPFRY hawe boon determinod
by law. Seciontific activity has boon givin tho rank of activity of oxcontional
social intorost. In this oonnoxion, tia law dosignatis thu sciontific
oreanisations whoro tho intorosto’ citisons an' ropromntativos of organisations
an! tho social community partici,ato in tho managom:nt ~f affairs of partioular
intorost t~ socioty.

73. Ono of .ne wry iaportant acts rogulating tho position of roscarch work
in Yugnelavia 1s tho Mosolution on Rosocarch ¥ork, adopted on Jamuary 12, 1965,
™o resoclution proccods froe he assuaption that further significent progross
of the eoon my an’ social 88rvioccs, as wll as isprowos.nt of the sooial
standard of working puoplo, can bo roalizod primarily through a constant
growth of labour sroduotivity, modomisation of oon'itions of work anl! fuller
intgration of tho Jeomomy into the intormational division of ladmur. The
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inlis;cneatlc chanos an” prooress in the ceconomy an? sccial life call for a
troaler, morc comprahonsivs an? offoctive dovolopment an? apilication of tho
achicvom.nts of scionce s’ technolosy in production 2n? in oth.r fiol's of
sccinl work and crontive enloavour. Sciontific activity has been deelarod

by tho rosclution to bo an cssuntinl faotor in tho rovolopment of tho economy of
the country. It has been recommended that measures of economic policy should en-
sure a more stable appropriation of funds for research and *hat the work orga-
nigatiorin tho oconomy, togothor with work organizations in the fiold of
scicntific rosoarch, should ho responsiblo for sctting tasks and fixing
programmcs of scicntific rosoarch. Particular stross was placod on tho

nocossity of intornational co-oporation and oxchano.

T4. Finally, it was strosso' that thc mutual linkint up of fundamontal,
applisd an? dovslopmontal-tochnological rescarch was conditionod by
oonoroto tasks ant lovels of sciontific knowlodgo.

75 In rogard to tho logal prcwisions rogulating work in tho sphoro of
rosoarch, montion should be mado of thu facilitios provided for invostmonts
in sciontific resoarch, which is 2 kind of indircct financing of roscarch.
This is of partioular significanca for thoso aims of seience policy which
nro directo? towarisa broajer participation of tho oconomy in tho financing

~f scionoo activitisi,

76. Aifter the economic reforg, and in keeping with the resolution of tho
Assombly on sciontific work, rocommendations wore mado to all crodit in-
stitutions to acoord high priority to the crodit roquiromunts of sciontifio
rosocarch organisations. Tho social funds for soiontifio roscarch nay uso part
of thoir roscurcas for granting credit facilitios to sciontifio institutions.

77. Ono bas also providod for tho possibility of pretponing ropaymont without
tho obligation to pay intorost, if rosocarch and tochnological dovelopmont
bavo not produced the oxpoctod rosults for ono roason or anothor. Finally,
oordn fisosmlobligations of oconomio organisations have bcon roduc.d in an
aaount doponding on the total inwestmunts of tho oconomic organization in

rescarch in the yoar peast.
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There is no limitation on whers the investments are made; thus, economic

organizations are stimulated to invest in other scientific institutions

cutaide their organizations.

III. INTERNATIONAL CO-OPERATION IN INDUSTRIAL RESTARCH

78. Yugoslavia's rolicy on the intarnational plane is suided by the
prirciples of mutual intorost of partners, cqual rights and non~-intorfoerenco in
the domustic affairs of other countrics. From this stoms Yugoslavia's groat

intorest in intornational co-opcration in the fisld of industrial production.

O« Intornational co-oporation in the ficld of resoarch is dovoloping in

tho world today in many forms and mothods and its volume is rapidly oxpandine.

80. Yugoslavia, joining in this sTOCeSE8, 80t as a task that co-oporation in
the ficld of rosoarch and development should contribute to the genoral
tochnological progress of industry and to the furthor dovolObmont of tho
institutional base in Yugoslavia. Tho achioved lovol of rosoarch makos 1t
possiblo to subordinate activity on the intornational plano to x?oalization

of an over more daotorminod function of scioneo as a factor of oconomic progross
in tho country. On the ot'or hand, changos in tho socio=-oconomio systom oon-
stantly cnlargo tho rolo an? interost of cconomio subjects in the programming
and roalization of intemmational co-operation in tho fisld of rossarch.

81. Yugoslavia has boen doveloping bilateral co-cperation within the framowork
of agroomonts on seiontific an? cconomic co-oporation and through agroemonts

at tho lowl of producers. Further, Yugoslavia participates in tho work of
varicus spocializod agencios of tho Unitod Nations (UNBSOC, ILO, FAO ete.) and
co-oporates in othor intermational govermmental organiszations (oscDp, coMzcow,
IABA, otc.), Stross shculd ho laid on some questions of co-oporation with

tho dewoloping countrios. Yugoslavia's poliocy is that - in dowoloping all forms
of intomational co-operation, multilateral wn? ditaleruyl - spacial attontion
should bo duvoted to meamires aimod at acoelorating the dewolopment of tho
devoloping countrios. In addition to ursuing this policy in intornational
forums and assigning its most ominont oxports and roscarch workars to rosponsidble
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posts in the dowvoloping eruntrios, Yugoslavia is making efforts to promoto
bilntoral rolations in the fiel? of rosocarch as woll. The prosent degrec of
dovolpmont points to tho neod for prmnting now forms of international co-

operati-n likely to contribute to technical prnrgross.

32. Tho lovoloped hiorarchicaly modol f»or ostablishing multilatoral rolations
has tho offoct of soparating roscarch organizations from their dircet partnors
ahroad. Thorofcro, thoro oxists an intorest in linking up Yugnslav institutos
wvith similar organizations abroac dircetly by meoans of Joint programmcs and
projocts. Fruitful co-rporation has boon dovoloping ovor sovoral yoars in tho
fiald of chomical ocynotics, tatwoen Institute "JoSof Stefan" in Ljubl jana

anl the Univarsity of Belgrade, on the one hand, and the Institute for
Electro-Chomistry of the Academy of Sciences of the USSR in Moscow, on tho
othor. Nogotlations arc being conducted concorning dirooct co-operation botween
the Institute "Mihailo Pupin", Belgrade, and tho Institute for Automation and
Telomochanics of Moscow in connoxinn with extensive rescarch projeots, such

as the hybrid computer. Thoro aro such links in other fiolds, too. One may
objootivoly expoct that theese f~rms of co-oporation among dircot partnors will
bo oxpanded. The new measures for a broader linking up of cur economy with
foreign paftners are laying a wider dase for co-oporation among direct partnors
in tho field of research.

83. An analysis of bilateral arrangements and the majority of programmos of
international organigations show that fundamental rescarch is, on tho wholo,
tho objoct of thoso programmos. Thero is little dovelopment rescar .h. Tho
roason for this is undcubtedly tho tondenoy to protoct liconso secrots, as wll
as other conorete motives.

84. Yugoslavia is paying partioular attention to important intornational
gathorings and joint projocts. !ucoohvu'u tho host and organisor of the
traditional international gatharing "Science and Socioty” at Boroegnovi and

of tho Centre for Advanced Studios (CAS) in the fiold of oybermotics. Partieular
importance is attachod to the projects that Yugoslavia is exsouting for the noeds
of C(NCD on tho themes "Soience and Technology and Boonomic Orowth®.
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1. Technological progress has played an important part in the achievement
of rapid growth in national income and in the establishment of industry as
the basic motivating factor of Yugoslavia's economic advance since the last

wWar.

2.,  The radical social-economic changes which have taken place in Yugoslavia
through the process cf decentralization of management and resources have
caused the formulation of policy, the programming and the financing of
research and development activities to became th;e concern not only of society,
tut also of the economic sectors themselves. The eco nomic reform, initiated
in 1965, particularly established research and development as the basic means
for realizing its desired aims, namely, intensification of production and
effective industrial specialization,

3. Until a few years ago the policy and programming of fundamental and
applied research and development was almost exclusively the concern of the
State. Vith the assertion of economic organizations and their associations
83 the basic protagonists of extended reproduction, radical changes have been
introduced in the method of establishing and implementing the policy and
programming of scientific work. Though this process is inchoate, a series
of economic organizations, chambers of industry and other associations are
already programming a scientific research and development activity with a
wider interest and earmarking funds for the attainment of the established
aims. It is estimated that in 1961 only about 33 per cent of the total sum
spent on research was accounted for by industry itself, whereas in 1965 the
comparable figure reached 57 per cent. State authorities are increasingly
concentrating on programming and financing fundamental research and certain
long-term projects, while industry is assuming the role of the basic
protagonist in applied and develoyment research. By 1970 industry 1is

expected o be accounting for about 70 per cent of the total expenditure om
research work.
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Lo The earlier moderate development of industry concept had an
insufficiently defined research and development objective which affected
the results of rcscarch work. Industrial reform,in establishing
intensification of production as a basic aim, specifies a selective
economic~industrial development as an essential consideration, thus making
it necessary to set up research priorities. helevant studies are now in
progress and have as their guide-lines the naticnal resources, the position
of the home and foreign markets and the attained level of technology and

research,

Se Parallel with the constant strengthening of the institutional base of
research in recent years, qualitative changes have also occurred in its §

structure. There has been a rapid increase in the number of independent

institutes founded by economic organizations and their associations and of

research and development units in the factories themselves. G5imultaneously
the links between the producers and the research institutions are being
consolidated on long-term lines, vith a view to making scientific work the
basic factor for stimulating the cowitry'!s technological and economic
progress. Though there are positive examples of industrial links with the
universities, the role of these institutions in applied research still
remains undsr-asserted.

6. The increased number and improved pattern of institutions of higher
learning, as well as the growing mumber of trained engineers and other
specialists, has created the conditions for strengthening the work level and
for introducing modern technology and research. Although the number of
researchers does not approach that found in highly industrialized countries,
the mmber of Yugoslavs engaged in research activities in 1964 was 2.4 per ., 5
1,000 population aged from 15 to &4 years, which campared with 3.5 in Belgium,
3.8 in Freance, over 10 in U/8.A, and U,S.8.R., etc. This bass, however,

is constantly expanding. This is also indicated in official statistics
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which show that in 1)65 thc total personnel engaged in research was 14 per
cent greater than in 1964, while the number of researchers proper was up

about 30 per cent,

7. bBasically, co-ordirztion of research work in Yugouslavia is the respon-
sibility of federal and reputlican ccuncils for scientific work, as well as
of the business ansociations of enterprises and chamter:, whose function in
this respect is incr¢-.sing ¢very day. Indirectly this activity is assisted
by financing from social funds, vy international co=-operation, by measures
of the econocric system, etc., .tesearch organizations cre granted special

ficeal privileges including tax and customs exewptions to stimulate the

development of their activities,

8. International scientific-techni<al co-operation plays a special part

in the technological progress of Yuzoslav industry. Lvery variant is promcted,
from direct co=-operation of enterprises with foreign associations to bi=-
lateral and uultilater-l relations. In view of the level of development
today, particular interest attaches to the asscciation of our institutes with

similar foreign irstitutes on joint prograrmes dndrppegesis,
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