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A modern industrial n»roiecl musht ensure the co- wtivility of

the techinizal and human factor in the oroduction orocess aiing at
raising 1 bour vro uctivity. Tie usual eporoces is, ovever, to strass

the technizs~l and technolnsical sis'e of the oroject whic. is useful

from the econo ic woint of view. .uplorees on Letter vorking environ:ent

and conclitions, on tie otier rand, doe: not necessarily nromote econciy
since the creation of an ideal wor'ing environment re uires additional
capitzl expenditure, nonsesuently tie econonic effeciency of the

nroject is reduced by tiese crpital exsenditures,

“he purnocse of ihis study is to show how irnroving vorking
conditions and desioning iceal standerd workine environ ent raises
labour s-fety and labour -i7fiene and generolly facilit tes t'ie lahour
otput to a2 coisiderable degree. ur task is to prove that thuis reduc-
tion of the exertion in vrork by no means conflicts witih t .e cbjective
of mrxinum effectiveness ancd economy in the oroduction-process of an
industrial plont, (n the contrary, © favourable working environuent
is econducive to labour oroduclivity rnd sy positively influence the

econornical effectiveness of industricl investents.

ng the pper reals with the problem of the relation between
the ideal standard working environment and the roductivity of labour,
it is necessary to start with a brief explanation of productivity and
intensity of labour and to show the way tiiese terms are uncerstood in

this presentation.

Productivity of labour is the relation betwieen the amount of
expended labour and the achieved results, that means, the produced

goods, This mav be expressed b means of a simple formula

p o= ___ , where

P = productivity of labour
. = quantity of produced products

‘I = amount of expended labour




To a olv taic [ormula oie necis vo easure v e a oonl of v pk
2 ATy ‘

neetded to produce a certain cvantity of preducts o0 ot ls vell knoun
tiat tie aocunt of eended labovr  av e oot easily easured ) the
lent o ite aurntden, thus b 2ors of ol e unito.  The ueie 1.ched
for = ceriein evien of vie T, tout is = 1. e nweasrre ti e, in
volen vort is vels riene, and dein o tais ve in tae aount of 1 laovr,
In this cose ve reler to woe sa called e leasive wount of 1aiour,
Tt is ovi ent, t =0 the o mit of Lioor cannot be define nlr i enns
ol bie len Lnoal tie, duria - voilch 1t is jerferaed, b b L iU .o cnds
alse on Lie g ooed 1nvaer it i1 tein wiae. L de. nds n.t on.oon tie
Len th ol tice, but wlsc or the nwier of worbin votions oo ooeu in
one unit o0 il e, thirl ews iU e onis on the lensivy c” ool o ibs
stiving on tue elffert with wilee it 1o iein | carrie! cub, 1.e, on 1us
1

intoosity. The aount of Loe pecfor o werk is bieredor beln o e “ined

Lrooeth its e teusit wid its iatensit -,

If a rorler raises 1s 1tensity ot luio r, L. ¢ans, v -t
ne teris with o renter strain, o fills bis workin tie cre 1lnteisely,
ae torlis vith core concentravion., Toat eans taat 1o the sie erind of
tise w: eir the srie conditions e uses  ore ~f hds hreieal and oain
wilities, e uses ore p in g oner v Ui Cefore, The stl.clance ¢/
ralsin - toae lntensity of Lnbour is nothin elce t an lnereasin the

rernl of wverk erforied in 4 certain ceriod of tise,

Tie 1 her i Lensit of labour contributes tc t e tct, tlat
tie a cunt of loberr vaated for the Jroduction of o certain ouanvivy cof
oreducts is bein ., spent in 1 she rter tire and conversely the loer

intensity of leicur eans, tiat a certain a ount of werkin- ener ~ will

last o len or ceriod of tie,

ence follews tne iic.ortany conclusion tat tic raisin; of

Lie intensit  of labour is net a resl savin ' of labour perforied in

1t results in saviae the vorking; tiie, but
not in savin  erlin cner-y,

rreuucine certain Lreducts,

e . e R
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I'ror such a point of vievw it is necessary to consider tne
validity of the ecuation
= T .

If worler . worls for e:auple for 1lC bovrs and werher 3 fur 9 lours,
it holds :;o00d, t:iat :D orovidean that the labour perforied by both
workers has the scine de ree of conceatratiocn, the sie intensity of
lavour I, so that l{ = Iu' If ve vant to exiress, that the aiount '

of tie ex,ended labour = nhas its cuanlity; both extensive and intensive,

we may urite

= T .1
Inourcase ' = T I, uy =z T, I,
8 I“ - IB’ it runs, tu.at T‘i TB and tius J“ ;B'

.

.Jorker .. perforned move vork, expended a ‘reater naouvnt of vorling

enerzy. 1n this sense we may alter tne [orrula expressin: the productivity

of labour as t..e relation of t.e cuantity of .rocduced products to the amount

of labour expended fcr ¢ eir production:

This expression, sindlerly lile the relation betveen the proeductivity

and intensitv of labocur, brinis in a lot of t..ecretical jrobiens and
opinions. .8 far as the cousideration on the relation beteen the working
environient and the productivity of labour is ceoncerned, it is nol necessary
to deal with these problens any uore. Froi: tlie above, hovever, ve uay

draw tie followin conclusion :
That the ,roductivity of labour may be inc.eased by neans of constantly
improvin,, the technicue of production, by nocernizin: technclosical ro-

cedure, by raisin- the cifectiveness ol or:anization cf verk, etc.

Gther nmethods of increasin;: the jroductivity of labour consist

in labour saving, in facilitatin; tie labour output.

i
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.11 arran -euents, for facilitatin; labour output an: dinin-
ishiii = the labour effort, reduce tiie arount of workiny ener:y expended
for tie ,roduction of a certain product. This reducticn in the anount
of labour recuired for the producticn of every sin-le product is the

essence of prcuioting the productivity of labour.

hen formulati.: neu incdustrial projects therefore, the

pros_ects of romoting labour-productivity t rou-h an ii..roved vork

enviromment should not be overlooked. The prcductivity of labour in the

future production of an industrial ;lant can be increased in two vays. )]‘

(ne eticd lies in working out a project that vwould ensvre
the st perfect teciineleical and orrnizatic u! side of t e production,

the ot wr lies in workin: out an ideal standard vorkin: environent

[T PR SAY A il

project.

In a really cerfect project, both these ways .ust be rateria-

JEPRE PR

lized to achieve a conglete narmony of all the conditions necessary [or
the naxiiw: rise of the productivity <f labour. so far tle i portance
of ideal stardard wor'in: e vironment is not ju.ly appreciated in
practice. In cesi ninz an enterprise, tiue problen of inaiing, ideal stan- .
dard wvorkin. environ ent reprosents - rerely used o, ortunity of raisin )'.

tue productivity of labour to o consiierible e:dent.

The settin : up of an ideal standard vor in,. envirunent
implores t at all the basic conditions influencin< the ..an at work are \

bein:; iade ideal. 1n the broader sense the workin © envircnnent is under-

stoed as a conplex of all conditions, under wiich the production process

is beln; carried ovt by newns of “iven instru ents of prcduction and
productive [orces.

Fron this broader point of view even the hum

an relations,
the or-anization of vork, reuarding

and other working iotives ete, form
alsc a part of workin~ environuent,

L“ﬁyw»,,
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In the narrover sense a certain part cof the production jre-
rnises is bein~ understood by the workin; enviren ent, t.at forms a section
of the whole corrlex of or, anizationul and ;roductive, as uell as co er-
cial and econouical process. Iron this .oinu of viev the vorkin: envir-
onuent is first of all a comple:: of condivions of 1 “cal and technical

character, o.hat influence a :ian lurin; nis vork.

shen e furth r defline tie tern v-rhin: envircnient, ue
arrive at the tern working pluce ( dero - site), "iiich reans a certain
section or the production area, assi ned to Lne vcrker or a ‘roup of
vorliers, w0 are eocuipped viti aiferent facilities accoridin, to the
nature of tork. It is natural, that t'e vory cenditions of the ricro -

site influence tie an .aost irredistely iuntensive'ly.

The vorkin~ environ ent is usuully [forned by the wiicle
series ol very coplicated factors of different character, affecting the
environ ent in varicus vays, viici form a resulisat conplex influencing

tie central nervous svsten of tie ~wrking an and his pseholory,

hen desi nins the vorlin; enviren ent not all these
conditions can be i ediately formulatad a4 influenced. In a  reject
it is possible to a ce tain de ree to iniluence tie sheial classification
of workers, or the relaticas aren  ties, but it is not ,.cssible to speify
tihe hest scie'ule of work and rest cte. In the [roject, so e conditions
of a definitely technical coaracter can le influenced by the desiner tec a
certain de ree, but he is nct able o deiine thei. cosjlotely, although
they nave 2 -reat influence on tae pecnclo y an' labour out ut o the
nan, These are : t e siape and appearance of . aciines, tocls and eouip-
ment, the arran_etent and the form of panel controls, ensurin-; the mcst
suitable vorkin: position by nmaking correct diensions of the .wchines,

ecuipment ete.

These iiportant tecinical con 'itions are specitied by the
machine and eouipnent desi:-ner, furniture desizner etc. The working
environnent desi;ner rust take them into account, he can influence tiem,

but he hiuself usually does not desicn them.

© e —
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. i e .
Mherefore it is clear, that :iien desiznins the worlin:: envi

ron.ent we ccnsider the environient in the narrover sense, i.e, first of

all with relerence to the intericr conditions of hysical and technical
. A v, e

ciiaracter, ithin the frareworl: of t.ese conditicns, ve tlhen consicer

only tucse tnat .ayv e inciediateiry influenced in tne scheue, 25 the

folloin {i ure shouvs,

e —-.’;-—. - -
Accoustic -
. S s e — B
Ny
.
3 ~
- CORETNG .
L ]
ESVIRCIGE
s - [ PO PRI
i ;)p.':,cefa ,CONtila - R e T
b Atlons oy L N prifety, Corpiie
' : SRR 7 X5) 7 S
I' t
i
. : !
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ii5e 0. 1 - The basic factors of the viorking enviromn.ent that -av be

1 ediacely influenced in the desizn,

T e iele set of voprious influences and environnent projer-

ties ure included in these sin le factors of Lhe vorking environuent .

in eonnection it desi nin: ve reduce then only to those that inay be

direct) influenced by ti:ie project, Thus the air t.eiperature and

its cleanliness and last but nct
least tle air ressure are included in i}

auil-'ity, the constitition of air an

e clinatic atmospherical

%
i
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conditions. Tue intensit~ of 1li-ht and its colour, the kind and way of
lishting the working environment and tie colour effect of the environient
belong to the optic conditions, Tie acoustic con. itions refer to volune
of sound, [requency and intervals c noise and vitration., The si.ace
conditions of the workplace are foriied first of all by the di.ensions

of the verkin; =, lacz and its space arran cnents, i.e. in t e lay - out

of .achines, couipnert snd furniture, or-anization of transpcrt routes,
passa;es, store rooms, asse bly lines and dismantling arcas, tie coaracter

of workin  floor etc.

Y

The conplex of hyziene and social conditions is formed by
various health and sccial amenities, as e.r]. water supply, seuers,
cloakrooms, luavatories, lounges, dining-rooms etc. Deyond tie [raaevork
of tie work-place iiself tiiere belong viricus all - factory facilities,

such as sports and recreaticnal facilities, passen:er transport in the

rlant etc, i

Indispensable to an ideal standard workin:; environment is
t. e creation of safety ccuditions of labour in the vork-pluce. .achines
located in a suitable way, enousli space, well solved tra.sport routes
etc. reduce t.e possibility of rork acceidents. Sirdlarly ideal standard
o, tical conditions raise thic safet of lubcur. . sufficiently illum-
incated vorkylace vith diffused and non-7zlare lisiht eriables the orker to
follou eractly the techinolo ical procedure and various si nallin; and
control iidicators and vermits him to concentrate on his werk. The
safety of labour can alsu be considerably raised by reducin the level
of noise. The vorker dees nut feel tired by un.ecessary noise, can
hardly miss the warnin: sounds signall.n danger, and can fully concen-

trate on his work in the abse.ce uf noisy distrations.

.s already .entioned, the abuve factors are only a part of
the whole comj.lex of uvorkin: envirorment conditions. But those are
basic factors of vital impcrtance to the quality of vorkins environment.
Hence an ideal standard worlin~ environuent cannot be achieved vithout
affectin, them. If one of thesc busic factors in the project - given in

the dia ram - is omitted, it is followed by a considerable reduction of




tie eivectiveness of ideal standard factors. Thus for examle, improving
e oudlzaticn ol cort or betterins Lhie scelal colations on the vorknlace
cunil fully achieve the desirable recult, wien the ne-ative influence of
¢o o acerctic conditions is not solved, tuat eans, if tle ercessive noise
is not rencved sinoltancously vith tie above ocuoted weasures. e
positive influence of sone vorkin: envirom:ent yactors, unrerstos in

tue Lrowler sense, ray be even completely paralysed by tle neiative

influence  just of tuese basic factors rientioned in tue diagrait,

-5 Tar as t.e influence of t.e vorlipluce on the an is concerned, J :
i vorkplace nay asswie a uertive, neutral or ideal standard (optioum)
c.aracter. . neutral workplace dees not affect the vorker consiceribly
ineitier vov and  us does not iniluence tis labour outout and the
crosiuctivit of iabour. Tie vorkin : man dces not feel the i luence of
sin;le factors of tie vorkin environuent, and tuey do not alfect nis

croducuive turn-out,

cronothis point of view, in ruany coses neutralizing the tork-
I, erviren.ent ar be consiidered a desirable course as it implies a

n

reacval of re otive influences of vorking conditions o of the technole

A e W o 90

¢oienl process itself., The technolo; ical {rocess reduces considerably

|

. tiw nortin outpub of a ran by its o wtive influence, it e:xwusts is 1
}

funeulie or ans and nervous ssbew, 1:alling tie control of verking iotions ;

! Hiriealt. This ugravates vork - exertion and resplis in lovering: the s

tate st in ork, in laxity, inalertiess and eventually a couplete loss

Cosubstuatial part of the vorkert's capacity to tiork, To enable the
voride enviroment to minifest itself in a neutral vay, it ie necessary
toonenlra'ize all the ne wtive factors. This is the :ost diff{icult
ste Loanids abin ideal standard vorking: environment,

neavironment ay be considered ne ative, wiere one or

more factors have a disturbing, alrost araful effect on the werker,
makin tils wrk unpleasant ang difficult., . worl:place nay be considered
ldeal in v nich the worker feels e rositive influence of environmental

facter [t is u vorkplace tiat .ales tie work Pleasant, lielps concen-

e ————— -
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tratin, on vork and has a stimulatin~ effect on the whole,

hen projectin: the workin; environment tne folloving problens
are dealt with:

(a) removal and restriction of the enviromnental ne~ative factors

caused by the adiierent conditions and technoloy of production,

(b) creatin- factors facilitating the man's stay at the vorkplace,

facilitatin: his labour output and makin:; viork more pleasant.

‘nen e.;]. desizning a vorkplace with noise insulation, we reduce in

this way tine influence of the nej;ative factor of the workins environment,
If a proper colour sciierne is proposed in the project, a positive factor
is bein; formed by this. Thus it follows that makin; ideal standard

vworking place uneans:

(a) estriction of negative factors to the lowest level,

(b) Creatin: positive factors or intensifying them to the nhirhest

standard.

These ways of makinz ideal standard conditions are represented on the
followiny diagram.

Figure iio. 2

l'orking environment beforc having been made ideal
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o ideal standard warskin - environent
The follouin; table illustrutes

2king it ideal.,

Table 1
oriiin envircenent
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lote: W .. scale of ev.luation of cclour sc w e
0 - without inrluence
1 - partial n
2 - intense "
3 « very inteice 1nfluence

2) easurad at on oavera o fulfilrent o0 efficiency
standard
3) Vibration nou ..ensured

4) ust casured by cans of the cethind of —eioiing
the filter, 1t is exuresced in == er 1 o,

5) The ¢ aracter of vork: eacy ast il o, v olic
rac ines, jroduction of parts for the eforirie

instruents

The workplace illustraied in our exarjle exeris » sirins re - Live |
influence. First of all there is rather a ul ) nolse lovei (drhencii;
of acovstic pressure = &C dib); further,disadvanta ecvs ter, cioture
( 280 C at 6( ver ce.t relative hunddily ) and lastly excessive :ost

o

contents ( £.06 JS/CHB ) that are to it e, Lobdi: (00 1.0) as oot

too bad and tiere uvere no conplaints, nen the vk rs oare aci g Ty

reans of a ouestionniire concernin ;. Lhe oriin: eaviron cont,

The workplace was not wcll designed as far as the colowr seliice is
concerned. The walls were very thichly covered wiath dust, tnd thbe
laciines and equinnent were of a dirty ey colour. bron toe colone
scieme point of viev the vorkplace influence uas acutral, oboost
nerative. liypiene and social facilities vwere installed in the = orl-
place, but their intcrnal furnishin: were aot sulficient, so tiai tiey

could not exercise any positive inflluence,

salkin- ideal standard ( optirwa ) vorkine environuent is
aived first of all at neutralization of nesative factors. n this
case, restriction of noise from < dib to 6L dB vas achieved oftor the
workshop had been reconsiructed, so tuit thie accustic facior exercises
its negative influence only in o v.ry suall deiree, 'The cli atice

conditions werc solved by installing the air conditionin: ecuijrient,
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that mnaintains tlie temperaiire of 20% at 50 ver cent of rel tive iu-i it-

The air is being cleaned, Tue climatic corditic.s exercise n positive
iafluence. iorerful exiaust fans have been mounte” on the achires,
wiere Juring tre production much «ust ias for ed, [ .o contents of the
dust in the atmospiere was considerably reduced, so that tiiic nerntive
factor 'as .eutralized, The intensity of liriting as raired to 150 Lx,
-t the sune tine also t e loca.ion of lu:ious liyats and the colour of
t e lirt ;s consisered, o t at t . oririnal neutr:1l, almost -egative
influence of the ojtic factor .vas ¢ anged to an apirecichly pocitive
influence. Tie exl i: ort-.t factor in our exa.ple ' en 12king arn
ideal standard vorki. ;s environmet, was te colour ScC.ene, ie colour
of walls, floors, :achi:es and equipne t wvere ¢ .osern resopzcting the
character of nroducilon, t e character of voriing peorle ete. In t.is
way a verr iitense nositive influence vas created. Improvine t.e
social and hgiene facilities of tiie workplace and so~e ot er measures
also :ave ,ad a strong positive influence. The ideal standard vorking

environuent tihus erected ias bean facilitating t .e work ang helping to

cre.te the feeling of ell-being nnd satisfaction fron vork,

These factors manifested t .emcelves
more economical production,

quite clearly in a bettsr,

characterized by the precductivity of labour.

The reconstruction of the werknlace having been carried out, an increase

of productivity of labour by 8 per cent was achieved during on
(The economic ef"ectiveness of
not vet b

e yeur,
naking ideal standard conditions las
een investigated in our exa iple and that

is why t e monew
exnended on these reconstru

ctions i not considered., )

In tie Luoted exanple, the analysis of the worlking environment

nreceded the design of reconstruection
apnroximate, Usuallyv, hovever, it
detailed inves

3

that project, was very simple and
will be necessary to carry out a
tigation and analysis of t

1e working conditions, Therefore
it is import-nt, to

work out a unified and
of this investigation v
and vt}

not too expensive metnodology
thich would enable to record and express accu

rately
1 knovledge all the factors of working environment that

must be

e e o e

bt i o S

. ot ot ot . T A R | 5
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influenced in the proiect, Tn practice, there aie still nony imnerfec-
tions - having to a certain degree a general cliaracter - in projecting
the working environment, Tnat means these imperfections exint in

practice of various projecting organizations in various countries, to a

lesser or greater extent, 1)

\ common imnerfection is to carry out sup, lensentary mcdifica-
tion. of certail working environvent factors after tue ovroduction process
has started, This inperfection is caused by the fact, that the vorling
environment i being schemed onls in apuroxinate features, wit.out
conicrete details. Thie nroiect is not na<ed on an analy:zis of technolog-
ical and other factors, that will exercicse their influence on the wverker
at t .e berinning of the producition. Therefore onl- during t e oroduction
nrocecure some irdividual rs=rtial imnerfections bhegin to emerge, such as
sore shortcomings in ventilation syster, heating, lirhting etc, In
such cases the +:0le process of making ideal standard environ-ent is
understood in a wrong way as re~lization of some sunrlerentary measures,

aining at the restriction of twose .er~tive factors.

But the supplementory :nodificatiors of the »workive environ ent
are le:s effective and have a snaller economical effect ‘r:en cumprred
with purposeful and complete solution of nroolems alread during the
first phases of projecting. Tt is far riore difficult to carry out diff-
erent modifications of the working environnent subsedriently and often in
the time when t :e production has already started, Ihese modific~tions
are more expensive and cannot <olve the -roblem co pletely, but only
nartially and regyuire varicus interruntions or re-tricti.ns of production,

which are always connected -ith econcmic loss,

wnother inperfection of proijecting tihie working environment is

caused by insufficient expertness and by a crocess of a trial and error,

1) The methodology for an architectonic project 1as been worked out
b’ r, ., Gilwann, .l.kng. from the department of Industri-l
Construction at the Technical University in irno - Czechoslovakia,

[
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the luportance of proiecting the vorhing environnent i: not yet fully
aporeciated and we often let the desirner vit'iout e;..ert kncwledpre do
tie vhole conplex task, uci A designer tacklesc i. tas'. onl on the
basic of co e meneral f:int ideas sud orn t'e busis of 1 rtinl e repa
ieace. The zecuired niece of knovlecre 15 tien apilied @it out a
tnorous . investiration of the conerete facts., Tae dezipner i- ncuat ly
not qu-lified in tuis field to the sne extenty o5 conocred vita is

Irnovlecite in the field of tec nolo -ienl rojecting,

wing to advertising ond rublieity rea-ons, the vorking
environ ient nroject also often nims at only su,cerfi:i- 1 a.. exvernal
effect., Ihe exterial Bover of attraciion ang Cousnicuon. ¢iaracter
is v 011 skin deen and Ay evoke even a .worse concequiences, i,e,
deterioration of the environsent t .t tie op vorls in, f course
t..e hest Mublicity of L e good relation of toe factory mAnage-ent tg¢

the employees i: not thnis outard picrer of attraction and false

aesthetization, ut the real accomuli-h wnt of te nroject, cbectives,
i,e. iiproving tie wor' ing conditions, taut recults in facilitating
labour an in raicing its croductiviLy,

:n imperfection anpearing rat ier often is caused t..rougn
non-ccmplex isol-ted solution of indivi-ual factors of working

environnent, € vave nointed out above t e liportrnce of solving tie

complex of factors influencing & man at vork, In general nractice

hovever, t s complex solution i being ouitted and only that factor of

vorkine environ.ent is being solveq "1ich exerts the most negative

influsnce on the man, e.p, extre.ie temperature, aifh noise intensity

etc. This 7ethod 138 usually positive results, Those are - at all

events - lesser than results scieveqd by a co plex ap roach,

Another imnerfection of easures carriec
otier factors of the

out without connection with

working environment, is often the fact, that they

are applicable for g short tise only, Taat is to say, t.e achieved

results are being reduceq and cancelled oyt by

other negative
influences, Thus e.g, t

he improvement of optieal conditions in the

vorkshop soon looses its effectiveness, if the dust contents problem

S

omtaer s i
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is not being solved at the sae time, . suitsble lay-nut of the
meehines and equipment at the workplace has no lasting effect, if the
most suitable organization of work at the workplnce is not Leing sta-

bilized at the same tine etc.

‘not.er imperfection tihat lear= in turn to ~t:er failings
is the inability to fully appreci~te tne inrportarce of and the
eve itual economy resulting from the establishment of an ideal standard
working environment. e are usuallv most thrifty in t .ose parts of the
project, which affect the worrer immeaiately., any excess in the planned
budret in the technolorical rart of the project is compensated b saving
on expenses ineurred in improving the vorking environment. This is
alone often on a false ,resu:tion tiat tre investrwents into the working
environment are of little elfectiveness or tnat they ave a too long
return. These opinions are still being maintained, alt ioug: actual

experience itsz1f disproves them.

If the wroject of the working environnent should be rea’ly
eflective anc shiouls fulfill its task, it sust be organically incorpor-
ated into the v-ole nroijecting rrocess. It :wust be its integral part

and must evolve from t . various phases of the project.

It must be realized that to a certain degree tue oroductivity
of labour in tne future plont is affected by the skill level and age
pattern of the future labour force, The influence of travelling to work
manifests itself in the productivity of lcbour, controlled from the
point of view both of tie enterprise and of the whole economy. In the
initial proiject desisn piase tiie output of the future worker and

employee m.y be substartially influenced.

Insufficiently concrete nroiects omitting details, manifest
thenselves immediately as negutive factors in production. These cefic-
jencies m'st he modified or removed by means of supilementary measures
later on. .ometimes there are shortconings in the organization of work
( lar-out of workplaces, machines etc, ; of such » character thit they

gcannot be removed completely by later suvplementary measures. 'ving to
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‘ i j o " micro-site
its claracter the executive nro ject belongs to the ohnse of " mier
project ", i,e., tne puwre wiere it is necessary tc solve t:e concrete

influerce of t .e environment on the worler and tis labour ontnut.

The necessity to resiect t e individual and is needs in the

. . C s
procduction nrocess is iunifected most clearly in desivning t e individual

workplace, .11 factore influencing tue worier ~w-t e nade iceal stin=
dard ( o tiwm ) in the hichest pos:ible derrees  n action in t.is
field has an im-ed’ate influence on the productivity of L-hour on iis

efficiency, degree of fatipue etc,

win- to tie div rsity of factors involved in a vrorking
environment it is upo.er to solve its ovroblem in close Coo,eration rith
the experts of m ny srecial brancles, wii to t e viriety of s eciale
izations, it is recessary to ensure tie ¢l sest cooper tion in the

conplex solution of the nroblem, This i~ rezlized tirourh rome form of
team vork.

For practical pur.oses, wien srojecting working environment

of an industpinl plant, it is essential to use esecially the expert

knowledge of industrial economics, safety technique, industricl hvgiene

and indurtrinl nsychrlogy in ad”ition to the difrerent s:

specializations
of technical-desionins ~na 9rchitectural-desifning ci racter,

rojecting the vorking environsert imposes extraordinary

derands upon ever - stecialist in t. e brarc':, broad extencied know]edpe,

ability to apvroach the wroblen in a Coaplex way, sufficient experience

and the ability to tackle sensitivelv the

.roblem of the working environ-
ment are ecsential con

ditions to aciieve success,

If the orcjecting orranization does not

dave a suficient
nunioer of siecialicts, it i~ f.p

more a‘ vantagenus to contract speciil-

ists and acvisers from outside establisiivents either native or foreign

for virious forms of as:cistance,
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vaking 4n iceal stondard 'orking environment brinss in an evide-
ent econo-ical effect as it creates conditions for raising productivity
of 1l-bour. The direct influerce of sinrle factors of the voriking envire
onment on the productivity of labour has been nroved bty by ez eritents
of laboratory character and by production pr ctice as well. In vractice
hovever, it is very difficult tc iscl Le a cert-in fact r of the vioring
environnent from tne whole complex and t - ~easure rrecirselr its influence
on the productivit: of labour. . .erefore t e result: -uoted in literat-
ure are rather div-'rse, 11 duta noever ex liecitl- confira, that
improving tie worling enviren ient results i: raising the productivity of
1-Lour,

For irsts ce it '.ay e clearlv de onstrated by miking t e
climatic eonditions ireal ( o-tiwm ;. Tt u s been quoted in the
literature, th~t reducin- tue teier-ture e,g. from 3.°C to TOOU, shen
simultanecusly reducing the rol t . ve qaunidity from G orer cent to 50
per cent, resulted in raising productivity of 1l.bcur as =uch as by 30
ver cent. Taie duta from v rious industrizl branc 'es .easures in diff-
erent countries confira for exanple, tial wicn exceeding the o tiwum
temperature the nu ber of accideits increnses. ( 11e ronre betuveen
1?.80C - 72.000 at tiie rclative hu idity of 30 - 60 per cent is usuzlly
concidered an ideal standuard ( optimun ) tempersture ;. It de.ergs
of course on many further circumstances coniected with eliratic condit-
ions thit nay consider bly influerce tie expected:result. It is evident
however, t.aat to malke an ideal stan ard wor''ing environment is untiiinke
able without modifying the climatic factors. 1Ih't is especially
important in enterprises with extreme higi or low temperalure and
hunidity caused b either technologrical conditions or geographical

environment,

Lowering the level of intensity of sound on the workplace
has also an evident and direct influence on raising the pro uctivity of
labour. Reducing the noise in the assembly shop of one Czechioslovak
engineering enternrise from 30 dB to 50 dB through installing the noise
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insulation .. re.lacine too noisy fans, resulted in raiving trne avera-e
out.rut b 4 per cent, -inilar results .~ve hem acaieved in nony
indurtriel brancies, This for exan :le in t e cotton eavin: —ill: tie
incre se of rroductivity of 1-heur by ] er cent e oacieved Ty

reducinT tee volu e of noice fro- t e origrinal 9C Ay bt oaosut do oo

tro.h crovision of enr lu o for inivi sal cortore.  In b 2ir eX. epr-
ivents veston and Aras Coroved in 15 5, ¥ ot tee anmrmal sover e o f

1iur oroductivit - arose by 5 ., i er duts Ii# 1ni.ve .p=-
aible inifluence of noice on t e iealth of =-n wr borautiiy croved as .

wells This influeice ~nife-is b clf o decicively for ex..ple in ’

the Lelenhone exc: nr e and in & e co jters cenlers etcg,

Jie de, enderce ~f the ropkia~ o i onthe inre iy of
Lirtting s bern also 'r ved, e Y oboerve, toat alons wion raising
the 11 iting intensitv also t e labonr cutput is velng roised ang it
reac ies its axirum stage at t e 1dedl stendurd ( cotiaw. ) 1ir ting.
The rise above t'ie 1imit csuses - efter s shorl stagnation - a ranid
drov of outrut, The more delicnie worlk ard thus more derending on
lishting, tue steeper rite ani siarrer dro: of tre curve expres-ing
the relation between Lhe output ~nd tie lisnting, In cne worksh .
of a Czechosl wik ball bearings factory, tae intensity cf lifnting , .
wae raiced fron the oririnal about 60 Ix to at.mt 715 Ix w.ieh lead to
tie raising of the troductivity of labour by 1°45 per cent on t.e
averare, The 1i 1tin- iving the intensity of 15 'x dces by no

neans represent tue ideal ( ootira ) conditions. The soviet vriters

™

'
i

<o dlber and ., tusannv Tuvestis-ted t e incresse of labour outnut
under considerail higrer initial and final values of tie intencity of '
liehtin- and recorded tie increase of the productivity of 1-boup by

about 1 per cent, vhen increasing the intensity of 11 hting from :

initial 300 Ix to & Ix.  lhe exierience patiered fron fractice,

-— . ——— ..__.,__._-—..._._.____....._.“..-_~.~-. — - e wm e
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verified in s nunber of fnctories, confirmed the possibility of raising
the oroductivity of 1:bour by 5 - 15 -er cent 2s a conzequence nf
raising the intensity of lirhting. T ese neasures v .en materialized

nee'ed by no means excessive .nvect..oents,

Figure o. 4

T:.e denendence of the labour output
on the inteusity of lirating,

-
s

Qutput in

Li~hting in Lx

The achieved results were considerabl: higher, if the delicate
work was considered, such ns ascerbling electric reasuring instru-ents,
precision turning, grinding ete. T1.e results were more ronounced in
t1e large batc.es ( larre series ) prcduction than in tne pieces nro-

duction, or small-lot ( s all-series . production.

From tae economical oint of view colour scheme arrarement
of . e workplrce usually ias most nositive recults, The increase of the
productivity of labour achieved by t'is arrange.ent ey be estimated
only aprroxinately in the practice cf the Czec.uoslovak factories, The
.nglish firn Cambridze Instrunent Company informs us, that after a
scientific mo ‘ification of the colour scheme of tie working environment,
the labour outnut was raised on the sverage b 15 per cent, The [.oscow
institute of technical aest .etics also quotes the raising of labour

output by 10 - 15 per cent, some ' est luro,ean countriss however give
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even better results, 4 msrny-sided function of colour in the working pluce
and its positive influence on the working man was verified also in nany

Czechoslovak factories.

:S an example we mention the desipgn of the in‘erior in iron-
works and wire-draving mills, The colour sc .eve cesipn resnccts the
micro-clinte of the environment, The wain motive in designing the
colour scheme in tie warm nart of the factory ic uring tie cold =nd
' sootring ' colour compensaling the Nigih temperature nd thie noise
during the operations. n the cortrury, in the machining si0p and in
2uxili-ry c<ervices warm colours -re suprested to acnieve vell-being,
viien nerforming a nonotonous work on iu-chines, The supporting structure
(pillers,, window frouwes in all the parts of che 1~11 are rasctel-grey,
“rane runwavs are deep blue in tlie warm part of the workplice, black in
other rrts, The steel roof construction and the skylignts cre painted
in ivory s.ade, 1The crone bridges are ligit blue with the yellow cabin,
the 1ooks and trucks ave a safet - black-,ellow hrtching., The walls in
tieir lower prt are crean coloured, in the . chining sho; they are in
brick-red colour. 1In nernony with t.e above factor the significance of
the colour scheme of “he machine~ and e ipment is also being realized.
The dangerous places are being empli sized, The design recomnends to
- furnish the workplace with warning siens and to write all the indications
an? inscriptions according to the principles of modern typosrraphy,

( The scheme was worled out by r, Gilvann from the de;art ent of
Industriel Construction of the Technical University in Brno )

The experiments concerning the modific tion of ontical
conditions of the worknlace, lighting and colour scheme arrongement
manifested themselves exnressively also in the decrease of work accidents,
In the 105 ( metal cutting machines | factory the nurber of accidents
decrer.sed, after the modifications had been carried out in two years by

nearly 50 per cent., In the ball bearings factory too, it decreased by
32 per cent in two years,

The above mentioned results were achieved by making only a
certain factor of the working environment an ideal standard ( optimum ) ,

» e
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aking n complex ideal standard environment manifests itself in more
pronounced results, and it is only tuic complex way that can create a
renlly amizble environment facilitating the labour outnut to the .maximui
degree and contributing to the worker's -rtisfaction and well-being,
lLabour saving recsults from tne fact taat the man nroduces more oroducts
with the snme quaniity of vrorking enersy. ¢ roduce one single .rcduct
1e needs less work than tefore. [hus t e wasic economicul eflect of
making ideal stand rd environment is the incresse ~f nroductivity of
labour. (he increrse achieved in tinls way i usunlly less expersive,

a far as the investirent is concerned, and more eflective than the rise
of productivity of labour acihiievet in thie region of nrodiction-tectnigue

ani tecnnolegy.

In general -owever, it is difficult to express tne results of
making an ideal standard working environ:ent in nu-bers, tney ~re nearly
never complete and exact. The raising of the nruductivity of labour is
the hnsic econonic contribution caused b meking ideal stand:-rd ¢on itions,
The influence of the working environ-ent on the iroductivity of lobour,
hovever, acts simultaneously with thie influence of technicue and tech-
nolory. Yet in practice tne achieved results are usurlly attributed to
this »roduction-tec inical influence., It is also difficult to deter ine
the wrobable intersity of po:itive influence of individual factors of
the working environment. If we presune that the desirn of an ideal
standard working environmerit could rerult in the productivity of labour
being raised, say, by 8 ver cent as comvared to tue normal avera:e, it
is not poscible to determine for exnmple, exactly t .e part played by
making optical and acoustic conditions ideal ( optimwr. ) . Tt is com-
paratively easy to expresc in numbers the influence of one single factor
on the preductivity of labour, only if not a new investmeni but a
reconstruction is considered, so tihat all tie previous ecciomical

results of tiie production are well-':nown,

e shall now deal witn t..e importance of reconstruction for

determining economical effectiveness of making an ideal standard working
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environ..ent, For the present it is evident, tii»t. it is rel.tively
e2sy to deteruine numerically tihe influence of one single factor of
thie vorking environment on the roductivity of labour, as far as the

modific~tion and the innovation of the alre~'y existing wor.ing

environment is concerned, w:ere only t.i: cingle factor is being .rade |
ideal ( onti w:), while tie olLher environient conditions, as well as 5

tie reduction-teciniyue and technol wical procedures remain unaltered,

It a2y be desirable to express e rise of nroductivity of

labtour in qu ntifiavle terns as a funetion of foctors wnic! deternine .,)' .
ierl standard workins environmeat. .he crestion of environ:ent,

A A am i <t

however, leads to result:s t'at cannot oe immedistely yuuntified but
I"ve in many cases even a greater overall economic efflect tlian ‘e
results aciieved directly, e shall deal :rith t ece prositive results
in productivity increase taat are not acinieved directly and tnat cannot

be judred nu.erically.

‘ne suc’ positive result of making ideal stardard workii.g
environment ic the improvement in the quality of produc’'s., This
re-ult forms a transition hetween the imnediate and easily enu erated
results and the derived results tn~t can be expressed in nuibers only ’» .
vith some diffieulty, It goes i1 thout saying, t'.at an environnent
favourably affecting the worker enables hin to concentrate ~n s v'ork
ind to work without excessive exertion in work wiich will manifest
itself in t e increased quality of products, From te technological
reasons cert2in brancies of pro netion, e,7, fine "ec.ahics, o.tiecs
require t e cleanest, air conditionec, noiseless vorkplace witg
ootimu. lishting ete. Tn general we nay say, tha: in & working environ-
ent that exerts a nepative influence, it is not rossible to produce
te products t e quality of w.ieh woul be competitive with the standard
of economically developed countries,

- working environment aving ¢ favourable influence mrkes
the worker dejendent on it from psyciological point of view, The man

likes iis work and is sacisfied with it, He prefers to keep .is position
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in the factcry and does not want to change. In this way the factory
gains a stable working group possessing t..e necescary experience and
skills which fora one of the basic conditions of the hirh quality of
the product. Tnvestipation: .ave croved tuat the working veonle
often tend to change to some other pl-ce because of the bad vorking
conditions and look for a posi‘ion in enter,.rises with a more favourable
working environment., The loss caused to tie f=ciory by tie fluctuation
of man-power is consicerable and is represented first of all by the
expenses s-ent in hiring a new employee, on his training and is conn=-
ected with t'.e debased cuzlity of the nroducts., In .mericcn data the
vhole loss caused by tlie leave of a skilled worker is estinated at

150, The nart pl'yed by ti:e flucturtion of nan-powver caused by
unfavourable working environment -as not yet been investig ted in
(zechoslovakia. It as been found, however, that the averur~e percentage
of fluctuation is cons dicuously 1iipner in enter:rises wiere there is an
out-snd-out urfavour. ble wor ing environ:ent. Tiis fzct chovs evidently
v at an econo .ical efiect woul re achieved by m-king ideal standard
working environment, if the reduction of the fluctuation e.r;. by

10 per cent were achieved,

Tie ideal standard working environment leads to an econom-
jcal effect and to increased :roductivity of labour - as understoed in
a broader sense - also by means of reducing accident rate and absentee-
ism due to illne-s, Tnis very pronounced economical inrluence of the

working environment is rerlized in several ways :

a) by formineg direct safety measures on tiie work.lace

b) bv neutralizing the negative factors which would cause occupational
diseases and create the risk of acci ent

¢) by reducing the exertion in work whereby the risk of employment

acci 'ent or occupational diseases is diminished.

The forming of effective safet' easures and the neutralizing
of' the negative factors of the working environment are the wa's represen-

ting the basic methods of making ideal standard environment., Tiat is
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wiy it 1 ~bvious, that for exanple by reducing the noise level at the
vorviluce, or by removing tne dust, we not only make the rgeneral vork-
ing conditions more pleasant, but above  all we eliminate or help to
red.ce tfie occurrence of occurational 1is ases tnat are caused by thece

factors ( disenses caused by noise, ‘usL, ete. ;

In syite of 111 tne ndernization of industry on a world-
ide scile, the mi.er of occu ational direases as well as the nuncver
of ermilorment aceidents do not decre- se, n t.e contrary t.e rece t '
vears  “wve aovm oo ricing trend wiaich is most true of the very ' ’

coustrics ol are ex an'ine epently toeir incustry. Te absolute

@nd the rel tive frouency of oczurational accidents .as a groving

te de.cy in all countries ""ith . odern developed industry, Tiis f ct

nay nave different rearors in different countries,

ovever, it may be concluded, that tne "nalysis regarding

tre nekine of ideal standard workine environment and the basic re uire- }

“ent of  ~fety ure videlv neplected in the .rocess of derigning an

industrial plant, The speed of working environment inprovenents in the

industry seens to lag behind tiot of development of industrial oroduction,

the regntive influence of t..e work acciients and occuational '. I

diseases on t e sroductivity ~f labour is evident, bsenteeisin

interrurts thg continiity of production process, makes tiie oryanization

of viork difficult, ard causes consider+ile econonic loss., ‘1e lost

on ort nity to create national income due to tie unutilized production

7 the tive the worker was absent is es

2r vorker and cer sqift to 314 croums,

facilitices cepin Limated on t.e
avor: . i.e. 7,500 crouwrs a
Horticomd 90000 croms a year, wiich ( ust for Ccomprrison sake re.re-
Sete8 4 s enel to the rice of 30 1y se.s, or 60 cameras of aigh
Tie ex erience rFained in industrial practice shows, that
the nuinr of enplo

yment accidents rises in tae

U lity ete,

reriod of increased
intensity of work and of f~tigue,

It is known, tinat in a favourable and
as f'pr s

nygicne is concerned, perfect vorking environment and in sueh

a sy'lem of work, tiat avoids the fatigue by various preventive

measures,
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even the corunon diseases appear more rarely than in a negative working
environment in wiiich the man rerforus the work connected with excessive
fatigue almost exhaustion. e may differentiste three distinct stages

of fatigue, i.e. simple fatigue, excessive fatigue and exhaustion.

imple fatigue is he conseyuence of normal work and is
removed by rest. .xcessive fatigue is a consequence of too intensive
work, or of a work lasting too long, or ~erformed in an unfavourable
worl:ing environment, when all cormon sbilities of t.e organism to work
h~ve been exceeded. The attentiveness berins to be affected, the
ability of exactly focusing one's attention detericrates, the coordin-
ation of motions on noveunent begins to be disordered, the tirme needed
to respond to certain situations i~ extended. The state of exhaustion
alreacy approaches a natholo7ical state, during whicn irreversible

changes in organism may appear.

In a modern industrial enter rise wit. a mechanized nearly
automatic production the preventive measures taken to avoid fatigue
are of great importance ard it is much more important than before to
ensure those measures. That means t'iat the character of work approa=-
ches more and more the character of ental exertion. In the work of
a man working at a complicated mocern machine the control of te working
process, the reading of informations from the indicators and control
penels and ot er similar acts preveil, svery omission or lack of
attention re-ults in a considerable material loss, eventually in an

employment accident or in a possibility of fatality.

‘nerefore it is absolutely necessary to vrevent fatigue by
all means. ¢(ne of these means is making an jdeal standard environment.
A scientifically planned working environment may contribute to an
important extent to ensuring continued and safe work which would have an

important economical effect.

'ork perforned with less effort, with less strain and with

less energy results evidently in a lower rate of wearing out of working
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ability.  ws t e avern-e workine are is nroloneec and this as fav-

curable cconomicrl consecuences fron tae viewosoint of tihe factory it -if

¢r the '»ole society alile, (1 avines on tov=earl:: oldeupe liznefit or
Lowsility Lenefit and invalid pension ete. e From t .e social point

of vier it is ver undesir Lle to e plov ideal stoncurd vorkin: env.ron-ent

only for t e reison that tre naxinu labour output of the vorkers -ud

emploees vay ve achieved, In ch a case, no douot, te effort

aeoociated wit o oerforaing a certnin working overation is being rediced,

but .t the sane tine the workop's eflicienc” siondard is weing roised,

e re: 1t of mkins n ideal stand: rd euvironent is 1 en a unilatoral

conde sation of the “Orking Lours, L.e grovt ) of intenzity of labour

2l not deerercing tie exertion in work anrd “i1ini ning the vhole quantity

of workin~ eners spent curing t e siift, In sueh a case t e worker,

“orke no doubt, in 4 moderrn, hy-ienic evironent, but e le ves 14e

rork being cree ively tired, almost, eXnausied, ‘e loses his work

ahilily precociously and i- to a lscier or greater depree throvm upon

government su. cort.,

aking ideal siandard working environment in incustrial rlants
fns ano.her social importance in a country which -as only just begun to

billd up its industp axd to develop i+, in such a country a modern

induzirial plon. beco_es an ing itution responsible for civilization

ang culture, MUﬂdgp“piviliggg_wggginr cenditiong ine working man himself
Luto e 3 givilized “an. _Int is_connecticn tie vorking eovironment i0s

o w——

not onlv - direct econouicalnimpqgtgnge“,gp"also 2_social-educstional

effect,  ii- social-edu: ions i nrs i po:iti ]
affect, cial-educationsl function nrs itg 20 itive egonomical
goniu kences, hiea of course cannot. be eit er estimated or_expressed
In woney.

en investigating the economical effectiveness of an ideal
stan ird working environnent, it ig evident taat not only positive
reculls muct be enu erated, that i. iie increase in the productivity of
Libour ca seq by naking this environnent ideal stand: rd ( optinun ),
But, a! t.e same tine it is neécessary to ascertain the expenses that
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ought to be invested i to this srocess. hen cdealing with a new irvest-
ment, it is usually easier to deteruine tie exnenditures neeved to
inprove t e worving environment, rat.er t.an the savings that will be
achieved by the increased productivity of labour re-ulting fro~ this

improvement,

e coefficient of economical efl=ctiveness of iniroving tihe
working environment may e calculated sc tast the ‘rojeet wit: idsel
standard orking environment is considered to be cne inver sent variant,
the sroject wi hout it t:e second vorisnt, The coefficient =y be
calenlated by nmeans of o for.uls cowwonly used in a desirner' ractice

to compare two or more desirn variants.

y Wiiere

ef - coefficienl of effectiveress of design vari.nts

V2 - complete total cocts of aniual nroduction in the second
variant, resu.ing in our case modifications of the
working environment

Vl - Couplete total costs of annual production in the fir:t
variart where no modifications of the worhing environaent
are presuned

1, _ investment costs of tic first variant

1, _ investment costs of the second variant

In our case 11 12, v1 V2, (Vl v, reduced to the saue
J ]

volume of industrial outnut),

The presu ed saving achieved by meking tie working environment ideal

( optimum ) will appear tien as savings on the total costs of the
production. The total costs of the produetic will decreare as a con-
sequence of cavinps on the unges rnd savings on over.ead exjpen.es. If
the designed ideal stancard environment i to be economnically effective,

then in general, the savings achieved by it nusi be preater t.n exje ses

,.‘
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spent on it, Even here we may investigate the relation of the resured
investnent expenditures to the presumed savings in total costs of the
production and we mry choose the most suitable amount of invest.ent

expenditures, the most suit-ble poiit on the curves as demonstrated
briefly on our graph,

Figure o, 8

The dependence of achieved savi-gs on expended costs
] -1
v E

}
-
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ideal stand:
paraneters ) ng ndard conditions ( o timisation

V = 'loney units
N = expended capital
U = Savings

xkl, xk2 = Critical points for N -. U

X

o = optimun point for U - |- mox

[l o T A= |

-



This type of analysis however is hirhly questionable, It —eans t.at

we shift t.e point along the curve of irvesinents and eventunlly reduce
the inves.nents, Then t e result cannot be of course a real and
complete ideal standard working environment., In the field of savings,
an important port is Leing plryed by variocus re'ults - as erviiasized
before - tiat can be vor difficult to ascess and do not fall wi.hin

the region of direct economnic evaluation.

‘he making of an i 'eal standard working envircnuent is veing
materizlized in nractice not only " .en buildins 2 nev enterprice, eJ.g.
the whole indus.ri 1 nl'nt or certzin factory, ete, but 2lso ttien
carryings out some recons! ruction *nc moderuization of the eristing
buildings and ejuiiment, leconstruction is not an ideal way ac far as
the achieve ent of really best recults, inen making an i el stencard
working envircnment, is concerred. low lly it e ns, Lot tue r ootive
factors of the woripl-ce w.icn energed froi tie existing oreduction
are being reroved afterwards. ,n ing the i eal st:n rd worning
e.vironient in tne framework of reconstruction, tue desig er is consid-
erabiy restriined by various fuctors, ti.t he cannct chiange, A2u for
exanple iie liv-out of neavy mehines in the factor -.all, lay-ont of
production lines etc. But even in t is cose tiis anditional reconstruc-
tion of tlie working ervironment nay .ave iaport nt econcmic 1 conse uei-
ces, as it is usually aimed at solving the no t orescing nd most tonical

problems of a certain worknlace,

The additional modification of working envircnment sup lies
valuable data muci needed for comprrison and thus for ascert ining
actually achieved savincs and also dstn much needed for evaluation of
economi tal effectiveness of mensures uncdertzken, .ien projecting 1 new
investment, te econo 'ic effectivenes: of the ideal st. nuard working
environment cannot be deterinined eractly. e wav only a ticiprate an
econoriic contributio on the besis of ex;erience drawn from sirilar
cases. U en reconstructing the working environment, an op ortunity of

comparing t e ;revious situation with t e results ncnieved - fter




M

- 30 -

reconstruction arises, [.1e economicsl ef ect 1ay be deterined by
means of a method founded on the s- e basis as the calculetion of ef -
ectiveness coefficient of indivicual project-vari:nts, e couare
expenditures soent on the reconstruction of the working environment with
the savings achieved by it. To express t .e savings in nurbers it is
presuned, tiat we know the situa.ion in the prodicticn before the '1od-

ifications have been carried out, Tt is the 5 e method by means of

wiich we determine in the sivnlest and an .roxi ate form t e eflectiveness

of whatever neasures in t e field of teenniyue development .,
‘e start with a siiple for ula

ef ——=—-— - .o iere
i

c

«

coefficient of effectiveness of the carried out moifiestions

ef = of the working environment,

i = expenditures on adritional nodifications of the rorl’ing environ-
ment

U = :avings achieved by the nev' -easures,

e practical aprlication of the formula is deroiistrated by
t.e folloring examnle taken fro practice, simplified and slightly

modified for tne purnoce of our explination, ‘en reconstructing an

asseribly line menufricturing electrical measurerment instru-ents, where

20 women vorkers were vior''ing, the following expenditures were exiended :

- _ ‘ ' . lotal
1. lew lir ting installation trrrrecrieneeaees 10,000 erorms 10,000
2. Tecora'ing (puinting, the vorl:shop

according to the design of an architect ,, 5,0C0 n 15,000

3. loise insulations ang ot ier reduction
loise .1ieasures TTTtTTerreceeecieiiiiii, 30,000 M 45,0C0
L. iew aip conditioning installation teeeeese 15,000 v

60,000

5. lure:re of %0 modern chairs ............. 6,000 v 66,000

6, urch@se of 0 pieces of Spec. overalls ,, 2,000 o 68, CO0
7. A new lay-out of assembly bLencnhes and

equipment and reprirs of this equivment ,, 5,000 73,C00
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8, ‘The resonstruction of windows .v.v.vuee.. Lyt croums 77,000

9, The expenditures cn design anc further
various modifications sueeesecsrrsssnsease Byl ! A5

—— - — e A—— - A ——— .- - ———— e e m e —r———

*{rect costs spent on 1 provenent of tine worli-« environrment re resented
55,000 crowns, ..fter t.e modific tions were cirried out the ~vero~e
dail - labour output oM t'ie vo-an wor' ers inere se. by an roxi ately

6.5 rer cent., r ic re.rerents ~veor e rally savines of - oout G.Loeronus
per one worker, T e . ver:re an nual savisgs on vaes of 41l vomen
achieved bv raising the oroductivity of lubour re resent, ap:;.roxi mtely
20,000 erorms and on over exd eX.en.es abonut 5,000 crowns, The service
life of tie ‘easures carried out is v ry different., . wvever ue "y

s: fely assu e thit tie life ver res to 5 ve-rs, Tial eons taat the

total savings during the 5 years rsoresent approxirately 5 . (U 4 57,

that is 125,000 crovns,

Cp = — U= 2T -
1 85,000
O 1, that means that the 1essures carried out are econouically

“eof
effective, e time - [ - during vhich the money inve:ted will return

is approximately 3 and a half veurs, as

Ii 85,000
T = S —— W - - = —“l-— —— 305
n 55,000

n = aver:ce annual savings,

It is necessary to point out again, that t.e caleulation of
economic 1 effectiveness of modific tinns and improvement of the working
environment is only aporoxi-ate and that a lot of important rositive
results cannot be recorded, as for example contentwent of the working
people, the stability of vorkers, restricted fluctuation of man-po .er,

2 good attitude to the work, raised yuality of production ete.

i
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Betir in pegonstructine an old uoriing g:vironient as_well s in

degl ning a new one it As necgssary to coply - to a reagonable and suit-

ole e et - tae orinciple cloiminc, tuat it is not of preat advantuge

to :nve_tou wuch when makine idesl stancerd vorking environment and te

2l the spve_principles wiica are nus.lly em loved Meoen esti-ating

S . T

Lie effectivepess of invesi ient of preduct jon-teennical chrrocter.

1l€ eaperience dro'm from t.c countries it a developed ond

modern inductry confir s, Jhat t e ircre: se {_oreductivity of labour . .
. x s . L
aCiteved by enns of Jocdlivin© e vorkine

envircn-ent ic on the uvar:re
relaiively ap reciuble, s0 tuat t.s e £hges 5 ent on this modific tion
{

are often even ecosomically more ef fective than ex

~roducticn-technolopic 1 field.

gilses in tie purelv
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