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INTRODUCTION 

The subject of this papar is ar attempt to formulate 

basic criteria for the decision on laoat suitable location 

and a consequent design oí wi industrial research and 

development centre. 

To deal with this question it iß inevitable to precize 

the term industrial research and development centre. In 

this paper the term industrial research and development 

centre means a complex of offices, laboratories, training 

rooms, auxiliary plecac and installations serving to the 

needs of applied research» 

This prcoisioB of th« tene io important as well for 

the delimitation of the function of the centre in the 

frame of the whole scientific research mid development 

basis oi the given country a» for the functional contents 

of the centro ¿aid ito internal organization* *-' 

2} Badie research contaire a pcientific activity to disclose 

new up to r^v uukn^ lä.rs v.-\  procer . 3 ir» the nature 

ano to enlarge and to deepen man's knowledge of the 

spoetane« oi ne turai **&d social proceßseb. The first 

result of the basic reaearch in a hypothesis based on 

knowledge of new facts, let ue say on ascertainment of 

deviations of existing scientific précepte from the 

objective reality* In iurther phases scientific laws and 

a Byatefl» of scientific knowledge or« formulated. The 

basic research i*>  btt»ed on extensivo and systematic 

collection of facts, their classification, analysis and 

processing and on the use oi Pointing knowledge* 

Applied research contains the activity to the practioal 

use of knowledge of ber ir reaaereh and of technical and 

technological knowledge« it is» in effect, bringing 

scientific «sid empirical knowledge to concrete technical 

and otberwipc usable forms, v.* are e*g. new devices, 



Due fcn specific conditions of developing countries 

it is also presumed that apart fror, the practical research 

and development application in the given i.i.eld of indu- 

strial activity of the country the centre will also fulfil 

an important task in the training of the necessary number 

of personnel for research and development. 

X  • LOCATION OP THE CENTRE 

The location of the centre ia to be considerad as 

a process analysing macro-economic as well as aiero-economic 
points of view. 

When analysing macro-economic point* of view the .-nain 

aim is to determine the aren of location of the centre on 

the basis of many-sidsd evaluation of desired relations 

of the oentre to potential cliente on one side and to the 

achievement of clone working contacts with other relevant 

organisations on the other Pide. 

Empirical knowledge from the existing procese of macro- 

economic location of similar centres speaks unambigcusly for 

areas of big concentre ti or. (existing or presumid) of indu- 

strial, social and cultural activities which means - 

predofiiitt&ntly and in de*elopiug countries especially - areas 

of capital or big port citiee. 

When analysing micro-economi « points of view the main 

aim is to determine in the given area the concrete plot. 

The selection of a suitable building plot ought to be 

a result of a complex confrontation between the desired 

function, contents and operation of the centre and between 

the specific territorial, technical, hygienic, natural, 

2) materials, technologies etc. In this «tage it ir. not 

introducing of results of applied research into 

current production practice but its laboratory, pilot 

plant verifying. 



situational unì *tr,ar oualitiea of posible -lote in the 

oelectcd ar«a. Ti is oecet^ary - -hen r-siecUae a concrete 

building plot - to take inte considere*, i on especially 
following nserlsî 

- to provide » SHmSie^iZ^áJLJiiot not only for the conve- 

nience of the construction itself *nci lor the internal 

operation oí" the centre ;*.t also, a he ve all, for the 

possible 2í<iüü oí .Un perspectiv* enlargement. Practically, 

it moan* that it is n*cea9*ry to take inte «ooouat a reserve 

of surface« in the ext*B* of 10 - }C $. m  some caeee it 

would be rieflirabie to enlarge this reserve by piote destined 

to the possible realisation jf construction of residential 
houeee for the basic parsomeli, of the centre; 

- to select piote with i^U^cm^^^      It means 

eepecially sufficient bearing capatity of ground «oils and 

with theue condition* related necessity that the highest 

level of underground wa-.er may not re*ch over 2  meters 
under the «rounds 

• to select such a building plot that ha* pre-conditions for 

» free dispositional solution for tbe whole complex of the 

centre and also for the orientation of individual objecte 

to cardinal points - without the necessity to subordinate 

harmfully this solution e.g. to surrounding exiting 

buildings and other limiting factors» 

• it is desirable that the plot for building the centre that 

will undoubtedly fulfil important social aims «ay form 

an expressive compositional «Uiggat Aû the selected city 

accentuated partly by *n aesthetic situational value and 
partly aleo by a ¿¿vftotjr^^station acc^iho^ 

to individual functional component, of the city organi.». 



- an importent location«! factor ir a possibility (or 

iapoasibility) of w of wx.ati^ ~^, lulle t; SAP  of tnchnfru 

IntraetructuTô. It invelvsB especially aupply of drinking 

and utility water, sewerage, 3upp¿y of heat, gae and 

electricity. The impossibility o2  oonnections to the communal 

network would mean in ite cone «quei; ses either a factor 

excluding the location or a considerable draw-back of the 

construction by building own, asperate installations. It 

ie therefore necessary to take advantoge of existing city 

industrial districts which - apart from the advantage of the 

proximity of potential cliente - give real pre-conditions 

for the common use of technical installations; 

- last not. least it it) necessary - when selecting a plot - 

to bear in mind a hyrtannfcalfcr underactive environment 

especially as to the cleanness of air and to the creation 

of a quiet working environment protected against noise. 

The enumeration of the stated factors does not claim 

to be opmplete. It contains, however, basic factors in 

a degree enough to make impossible their omiting when 

•eleoting a concrete building plot in the prtcess of micro- 
economic looation« 

The practice in the oonetruction of similar centres 

and especially the practice in their operation provee that 

it is necessary to pay increased attention and maximum 

exact endeavours to the procese of location. It is dictated 

by the fact that errors in the location have such consequences 

that their removal is even by the best construction and 

operation of the investment practically impossible. The basis 

of a locational success is, therefore, in connection to 

the construction of en industrial research and development 

centre 1 
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The primary design bani¿¡ lor %hc conetruct tx-n cf an 

industrial research and development centre cuglrt to be its 

general plan. By ihn ttrm general plan it ir> iieant a complex 

solution of furidarjentfiJ quouticr-c of tbe situation ar-d 

height of ail b^ildingt, constructions ai.d eí,tajlichmentc, 

oí tho technical u^rast rupture net ork, c.f the organ.» za+i cu 

of security and protection, oí chu garden triraning of 

the plot includiiv? principles for the creation of favourabj o 

working environment DO SS te aecure an economical cone tra e ti or. 

and operation, to apply processive technology and to 

enable the possibility of a further logical development. 

The ^enr-ral plan in worked out on the huais of an 

organizational and operational scheme which exprimer. 

relations and connections between particular functional 

elemente of 'he research and development complex, expres^e 

further principles cf confi?ctlesc movimento of materiale 

and employee« ae well as cardinal relations of the whole 

complex to environs. 

The general pltm iu worked oui bv t'm? üicvkod of 

a physical plan in euch a degree of letali so as to become 

u starting point for determining «uitabi»? stages of 

construction and a basis for partial projects of individual 

buildings ana accompanying establishment's. By its existence, 

the general plan creatoa decisive pre-coeditions for 

providing a concr-ptual construction. 

A formulation oí cuberete consideratiors for buildings 

design in genoral terme is practically impossible. The basic 

function of the centre find especially contents of its 

activity have a decisive influence on i tp organizational 

structure, on its «uitable sise or the specifics of its 

operational conditions. 



It seems tat» only poetitle way to doei with the subject 

is to illustrate banic desiar rondi etc ration n en  a concrete 

example from the Czechoslovak practice« on the example of 

tho Institute fr.r  Rcccarcb rm* utilisation of Fuele. It 

ie en institute oí the Ministry of Fuola and Energetics, 

Ite seat ic in Bëshoviee (som*" li> loa near Prague) and it 

has a branch in Brno (second niggent city in Czechoslovakia 

and an important industrial centre). 

The? main function of the institute is to contribute 

by ite scientific, research and technical activity to 

achieve new knowledge in the field of processing and use 

of ticlid, gaz and liquid fuels and to contributo to the 

implementation of tnio knowledge. The institute carries out 

aleo expertize and review work and renders expert assistance 

to industrial enterprises, organisée cooperation with local 

and foreign research institutes and international organi.7»- 
tions. 

The choeen organicatfonal structure ought to enable 

practical fulfilment of the function of the institute. In 

our case the institute ie led L»y a director to whom are 
subordinated: 

Assistant Director 

Division of Refining of Puels 

Division of Utilisation of Puels 

Personal Management 

Economic «nd Technical Division 

Director of Branch. 

Individual divisions are the basic element of the research 

and development activity of the institute. They are divided 

into centres or sections at» Bhown in the annexed graph 2 
(Annex 2). 



The number of f-...pluy(»ea of th* inütiv.itr> -.0 te&e 
400 people. 

The t-:t.al «urfar: ••» rf th». pi.01 in «',5 hectarr and 

the plot oo\wred by buildin^a rnd re'Jfttrl establishments 
does not reach 5 i . 

the consumption <>f e i metrical energy in arcura 

400*000 - 4?C.0'X) K»»T? v;h1 ch represents pcv;er-irput of 

som« 0t2 Mw. 

Off-take (0 coneuaption) of water from the public 

water-piping ir, 'xround ]Q, res-p.  gfì m> per ?4 hours. 

The quantity of wastewater« discharged to public 

sewerage system is oca 20 nr* psr £4 hour*. 

The mtuati en of this institute - which io shown 

as an example - is realizad in a «special orat-on the border 

of the capitai erity. Part of thif area in  a series oí 

further research and development centreu, e.?, iiesearch 

Institute of Materiale, Research Institute of Construction 

of läaciuntü, Institut« for Heeearch of Kotor-Cnrs,Research 

Institute o:1 Sie etri cal Engineering etc. 

The advantage of concentration of more industrial 

reataren and development centres in ono area iß given, first 

of all, by the fact that a high level of technical equip- 

ments of the area can be achieved by investments or conaacn 

interests (sewage disposal plant, common source of water, 

electrical energy, gaz etc.) Further advantage are invest- 

ments creating suitable conditions for the living environ- 

nant, for service and social and health care for employees 

(gardens, building of common kitchens and dining rooms, 

health centres, fire protection, repair service etc«) 
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As already »aid, generally valid conaiderationo for 
building dealt« cono i derati oru? are - without a knowledge 
of tao contanto of work of tbt contra - practically 
iapoaaible to state. The exaapli of a concreta instituto 
Mgr giva an idea of elemento that are to be taken into 
oooaidaration whan preparing a project of an industrial 
reeearch and development centre. 



Àrai«x 1 

Research 'ind Development Network in Czechoslovakia 

Opinions are « or should be - based on experience* 

Opinions of this paper are bared on Czechoslovak expe- 

rience of the organization, planning and function of 

research and development in Czechoslovakia. It seems, 

therefor«, necessary to complement, this paper by some 

facts on the organization of research and development 

in Czechoslovakia, its role and position in the struc- 

ture of national economy. Taking into consideration 

that this paper should serve developing countries it 

is obvious that this description is meant as an illu- 

stration only and that by no moans it should be consi- 

dered as an instruction for use. This description should 

only give an idea to readers how research and develop- 

ment is organized in a developed country with a centrally 

planned economy« 

The main componente of Czechoslovak research and 

development network are» 

a) the Czechoslovak Academy of Sci enees, 

b) the universities t« th* ertent of their scientific 

work, 

o) research and development institutes under the super- 

vision of ministries or other state administrative 

bodies, 

d) research and development institutes and organizations 

in the sphere of enterprise which are legally and 

economically independent 

e) research, development a technological centres that 

are part of enterprises and factories. 



The nein facus of the work of Academy is basic 
research. This reeearoh and - of oouree - aleo applied 
research ie performed by speciali sed institutes of 
the Academy, e.g. Institut« of Mathematics, Astronomical 
Institute, Geophysical Institute, Inetitute of Physios, 
Institute of Huclear Research, Institute of Electrical 
Engineering, Institute of Physical Metallurgy etc., 
Central Institute of Geology etc. There are some 100 
specialised institute* of the Academy. 

Each faculty of the ^r^r^fy i* » complex 
eoientifie oentre which combines ecientific and reeearoh 
work with the training. Aside fro» their own scisntifio 
activity connected with education, the universitiee 
cooperate in solving state tasks in tne sphere of basic 
and applied reeearoh. They also perform tasks on order 
fro» industry in the field of applied research. 

Institutes operated by sinistries and other central 
administrative bodies do applied research, information 
eervicee, testing etc. 

Further mentioned independent institutes and centres 
of research in enterprises and factories deal with 
applied research and with putting into effect the tech- 
nical progress. 

The total number of people in Cseohoslovakia work- 
ing in research and the distribution work are shown in 
Tablee 1 and 2 and Graphs 1 and 2. 



Even though scientific  rtffar :b wort  .1*-:  cM?fl.y 
the concení of pr^i'er-Rional cr?-.\n:; y-atior-*, many scienti- 
fic and t.echr*olO;<?icr.l e&c.ietie« play ar important role 
in diííDeadütitirifc scienti '*íc knowledge, íhe wc.^t import- 
ant perhaps io the Caechoslovafe Scientific end Technical 
Society which he« some 16îJ 000 member e of the eclpntifie 
ard tecnnolofdoal intelligentsia. 

The coordinati on of research and development is 
ensured by 
- planning of topics ¿n R -t- D 
- financing of R + i5 
- economic tcols. 

ïhe main function of the plan ie to stipulate - on 
the basis of an estimate of progressive tendencies *n 
scientific and technical d«v*.lopjnem:, - luBin trend« and 
tasks of research and development. The starting point 
art oroauraea the elaboration of which is organised by 
the Federal Ministry for th<a Development wid inveatment. 

Reeearch and Development in finanean either from 
the federal budget or from the budgets of national 
república (Czetk and Slovak) or is subsidized from 
the federal or national budgete». Otherwise research work 
ie being done under contract (i.e. on economic principles»). 
Applied research in factories and enterpriees is financed 
from the enterprise resources. 

Apart from the said direci subsidies thero are Borne 
indirect economic tools influencing the development of 
reeearch. These are taxation relief» and easy credits. 

The example of the organization of one ol the Czecho- 
slovak Reôearch Institute is shown in tn* Annex 2 of thiB 
paper. 



Table 1. HUfiber of employ«»» in research and àevolopment 
in Chechoslovakia 

Year Thousandb ;£ of total maa-power 

1962 108,5 1,33 

1965 128,2 1,53 

1967 137,6 1,63 

1968 140,9 
1980 expected 220,0 

Table 2« Structure of research and development network 
(1967) 

! 

Number of emplcyeea 
in thousands       in ^ 

Total 137,6 
Aoademy and universities 16,5 
Industry 1) 85,7 
Construction >,l 
Agriculture and forestry 2)             12,2 
Transportation and communications    2y8 
Health service S 5 
Others 5,8 

1) including geology but not food industrie* 
2) including food industries 

100 
12 
64,5 
3,7 
8,9 
2,0 
4,7 
4,2 
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