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ABSTRACT

A substantial improuement in proguctivity level in the indus-~
trial sectD: is an urgent need for the"cquntry. This has besn ob~-
eerved that the workers performance le0el in this sector is far
below compared to any standard. The poeeible reasons are ineffecti-
ve policy monitoring and inapprODriate and lack of basie rasearch
.eFfort; Also therelexiets a "gap" in between pProposed pol;ciee and

'the aCteal implementatioh and execution of thesse policies towards
‘their achlevements. The present research work was directed tewards'
-such an 1mportant aspect namely estlmatlon of the labour producti-
vity in soms salected manuFacturlng unlts. Effort has been glven to

‘find out . the factors influencing the labeur perFormance.r

A perForhance model hzs been ptopqsed showing .different Fae—
'_tors whlch lmpede'*r impel the prodectiuity of a worker..The rela=-
h'tlve 1mportance of these Factors has also been shown in the propo-

) jfsed model. A multlple regre551on analy51s has been carried out using
data ae ebtalned through questlonnalre surueys among both the mana-
gement.Executlues and the workers-ln the shop floor. It has been
ebseruee.that workers; job performance is hlghly cerrelated with
“knowleege", "Skill"; Soc1al Condltlens" "Indluldual Need", “phy51-
cal Conditions"-and'“other related factors". It has also been obse-
rved that. the quantltatlue values of these factors and their relevant
and-approprlate sub~=factors as obtained through preposed guantifica-
‘tion scales are sufficiently significant in:estimating the labour

~ Performance indigces in similar engingering plants.
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CHAPTER ~ 1

CI'NTRODUCTION

Thercounffy, although. iért;aditiuﬁally agrobased yet during
the last decade a positive shift towards industrialization has.f
been indicated. This also has been reflected in the country's Sec-
ond Five-Year Plan(SFYP)., In the plan a sectoral allocation for
industries and minerals was set to Tk. 1390 crore(12.5% of the’
plan) mith an Shticipatsd ahnual‘growth rate of 8.4%.This compares
to 5.4% of the overall growth rate. Though the industriagl sector
contributes unly 8. Bp DF ‘the G. D P, (1), it plays a strong suppor-
tive role in the country s agrlculture and 1nFrastructural devela-
pments. For é counury llke Bangladesh wlth a low per Caplua income
aﬁd a heavy popu;atlon“p;essure and agrarlanjbase, .development ‘of
manuFacfuring holds;ﬁhé majof iong'ferm hope Fof. allev1at1ng both
poverty and guananteslng hlgh—leuel selF—sustalnlng Income growth.
It was recognlzed that the symptom of the enterprlse level problems'
- is manifest in a‘genera;-dec;lne 'in 'labDUrlpruductipity_ in the
major sectors DF"the_iﬁst£ries-of fhe country which is shown in
Tabls‘1.i below:‘Butithg labour productiu;ty in the steel sector
is éhuwn to be encouraging. |

TABLE 1.1

LABGUR PRODUCTIVITY INDICES
(1969-70=100)

Industry . 1372-73 1379-80

1. Jute Textiles _ 101.50 56.40
2. Cotton Textiles " 74.50 - : 32,70
3. Paper 52.50 30,60

4. Steel . 84.60 . 128.60



During the last decade and a half, ¢abdur management rela-
tion has gone through strained phases, as = result there -was a
significant fall in overall industrial output and labour produ-
ctivity. Compared to 1969/70 leﬁel productiuity per worker in -
1979/80 declined to 56.a‘bercent in the jute textilé, 32.7 per-
cent in the cﬁtton textile and 30 percent in the paper industry.
Labour productiuity thus declined Féste: than real mage and in
the end country lost valuable output and_thé'workers lost their
.welfara. Though a 1ar§e; number of factors contributéé to this
situation, it'has also brou-ht to the-surfaca'tﬁe:basic fact that
- without an‘incfeasa  in;labour productivity there“Cannpt_be real
wage gain for labour also. Uther related issues, such as “extgnt
of @orkers particiqation.in ﬁanagéme;t, welFare_Facilities,_ékill
deuélbpMenf opportunitieé, Faétdfy enuironmenf etc. nesd to be
Z:kspf'unﬂéj_cuhstént"reuiew"{ In the SFYP it is also emﬁhasised
3tﬁé£jé'ﬁbntingoﬁélmoniforing of the_trends in lgbour productiuity.
Fdr'all the sectors of gcohumy is neéessafy. However like -gll
other deueloping‘countries;Banglaaesh is no Qxception, where the
'lshurtage_oflskiiled' manpower has long been prevailed. Thié situ-
étion'has Further been aégraVated wvhere large scale exodus of this
scarcelresourpes has been taken place during the recent years.,
This is reFlected in Tables 1.2 and 1.3.It can be seen in Tabler
1 2 that - actual employment position in mé}or industries has dec-
lined from 1979 in the engineering industries. Also in Table. 1.3
estimates of empléyment.in the indUstrial sector have to be adjus-

ted accofdingly.



TAGLE 1.2

NO. OF WORKERS' IN MAJOR INDUSTRIES

Year . Engineering Totalfihcludihg all
lndustries _types of Industiries)

1975 41,000 - 3,46,450
4976 - 67,415 . 3,49,407

1977 : | 89,639 . 3,964,552

1978 199,639  4,20,888

1979 99,639 - 4,28,552

1980 45,563 '"!-f3,95,bsa

1981 Cus,m1 - 4,43,919

Source ¢ Bureau of Manpower,:Employmeqtland,Tréih;ng;;

TABLE 1.3

ESTIMATES UF EMPLDYMENT IN  THE INDUSTRIAL SEETUR
Flgures in million).

1976 [1976=77 | 197778 | 1978=72 [1979-80 1980-81

1981-82
o . '
Employment o , i - ;
in mamufac~ 1300 15500 1. 500 1,500 ?.500 1,600 1,600
turing
a) Large 0,400 0,400 0,400 0,410  0.440 . 0,470 0,490
. _SCalB ] ‘
o) gnail 0.900 1,100 1,100 1,090 1,060 1,090 1,120
Scale _ .

-

Source ¢ Bangladesh Bursau of Statistics ( B.B.S.).J



Thus the country is suFFering in terms.of production
and productivity, plant utilization, development of skills ,
sustainance dF sound industrial development and growth.This
in turn has affected the overall economic qrowth sigdifice-
ntly. Thus the industrial strategies and plans are colossally
hampered; the vitally impertent strategy such as import sub-
stitution, manufectuse of spares and components indigenously
. could not be echieUed..This situetion and due to'some ‘unvei-
led’ reasohs,fthe cduntff has been eushed in resortlng to
unplanned 1mport and thus p051t1ue lncre331ng tendency of

1mp0rt dependence has been indicated.

But this situation should not let be conttnued. Howeser,
the scope and obJectlue DF the current research are not direc-
ted to. Flnd SDlUthﬂS to the above problems at,macro "~ level;
:rather.a mlcro 1euel study has been made in this thesis to
assess the labour product1u1ty 1n the manufacturlng 1ndustry.
The DbJECter is to assess .the productivity and 1ts poss1ble
1mprouement by way of 1dent1Fy1ng -few influencing Uarlables
and their control. Thls would thus help the manegement taklng
apptdbriate stpetegy to make best use df the available skills

in the manU?acturing units.,
1.1 Labour Productivity and ite-measurement-

The measuremnent and deFinition of labour productivity

: s v - . N -—.
could be made from more: than one considerations — it may



involve a comnarison,-in real terms betwaen the output of

a Ppearticular unit and the lshour 'input reguired for its
production. Thus to bring about such a comparison and mea-
sure productivity such data as total sales value (and
derived gross output and value added), fabour.cest and
‘-other relaued costs should be needed in cutrent figures. These
values in a unit are SUbJECt to changeo due to (1) price
ehange, and (ii) 'change in numbers of units of output and
input. Henceferthﬁit has become neceseery'to separate . the
price end qqentity-compenents of the above items so that a
séparafe enaiysis can be made with any chanée in the physical
volume.of outpUt and labour input. This analysis of comparing

the output wlth labour input wthh is termed as labour produ-

sct1u1ty has also been termed as "Labour pdeUCthlty IndefoPI).'

Bet measurement of the‘labouf productivity index is not
a ﬁery easy - task while cnnsidering Fectors such as man, mechine
and management. Thls is because,'ln this eltuatlon 1nteract10ns
of all thESe Factore take place 51multaneously. These are‘ the
real ualues of -machine tool utilization, workers! activities
(menpouer utilizetion-workers‘ perFormance), difference be@ﬂeen-
planned timed and actual time of Operation-corresponding to

method and time study etc.

Productivity measurement and its control are necessary so -

that an'improuement of man hours and machine hours spent on jobs



could bs made. In this context the work content (i.e. standard
man—oours required for a partiouiar Dperation) Per unit of
output should be considered. It is thereFore suffice to say
that human resource factor is the single most influential am-
ong all other factors in a unit. Thus workers' performance
would blay the most vital role towards measuring the-ouerall

labour productivity index.

1.2 ReleUanoe of the current study of LPI to the Country s
need, - S

Bangladesh like all other 'deueloping CUuntries hss pPro-
blems in areas such as proper utiiirstioo oF‘imported teohnology
(Technology transFer)' -technology.'deuelopment bssed-on exis-—
“ting fa0111tles, product oeslgn, method 1mprouement, ‘layout,.
product llne balanolng, 1nventory system and suoh other Faotorsr
Thus a comprehen51ue study to. resolue these problems may beoome
a necessity. But ourrent Foous is dlreoted towards 'aohieuing a
higher utilization of .the product;on Facilities'inuoluing' man

and machine.

4

‘The major rindustries in.the‘ oountry are mostly - labour
intensive uwhere the product1u1ty ratio oF labour plays a
very 51gn1F1cant role in its eoonomlc<.deuelopment.‘This” it
has beoome necessary that efforts should be :ooncentratsd_on
workers' job performance (workers! eFfioiency). Al though this
efficiency based on effiective hours gvailable from workmen can
be improved upto a certain level yet effort should be given-

to achieve maximum utilization of workers performance
\ ,



within that lsvel. And this is of prime importance from
available hﬁman resource point of view. Regrafably the wor-
kers performance level in the country is below from any
standard level. Thus thé whole of the industry is suffering.
The possible effect of poor perfdrmance will result (i) an
incréasé in direct labour cost, (ii) scheduling for in line
production flouw system cannot be mainfained,(iii) the inpro-
céss inventory wilijgo up which will nebessarily‘add'to the
cost of production and (ig) may create delivery schedule pro-
.blems. Recognizing the'importanCe and necessity of assessing
labour productivity and its possiblé improvement, the scops
‘énalobjectiUes of the tﬁesis’are 1aia down in the following .
afti@le.‘ H | |
e 3 .Thé_s¢dpe_and objecﬁivés of thé pfesent work: -
fmpruueﬁenf_iﬁ ;nduétpial_ pfodﬁctiuity, specially in
'tﬁe labour‘seCtor, is Consideréd to be an urgent need. Skill
formation at the craftsman level and its optimum utilization
represent one of the basic constituents of economic groyth.
It is now acdepted that country's‘technology like in other
deueloping'éountries is mostly labour intensive. So naturally
sdope is muchAmorg widened to CoﬁcEntrate the effort on expan-
sion bf labour employment. But every effort to@ards achieuing
this will pe a waste if such a large community of iabour is
uhder-ufilizgd. It haé‘béen oﬁseruad througHout thé'whole co-

" untry that in both agriculture and industrial sector manpower -
\



is under-utilized. The utilization level is far below than
those of othe: daueloping and developed counarias{ This is
one of the importaht'Faators for which country haé to pay pa-
nalty for lower producéiuity. With this view in perspective,
the current ressarch work is directed towards an important
aspect such.as productiuity,‘empha51s would be- gluen to Flnd
out a correlatlon batmaen machine product1u1ty and human pro-
ductivity. As mentloned earlier the human pdeuct1u1ty is the
most 1nFluant1al factor to the ouerall productlvlty although
other factors have positive 1nFluenca. It is hypoth951zed that
human parformance in tarms of aFFact1Ue man hours available
from worknen, could be 1mproued and attalned to the _hlghast
_p0551ble laval. Thls particular area of human managemant may
_he cunsiderad to be of great_lmpnrtance_%nztha presantﬁ, day
industrial situation and its cuntext;fpféliaidéfy‘skd&y ari some
selected manuFacturlng units such as Talaphone Shllpa Sangstha
(TSS), Metalex{Millat) 1ndustry, Bangladesh Machlna Tools Fac-
tory (BMTF), .Bangladesh Diesel plant(BDP) and Bangiadash Indus—
trial Technical Assistance Cantra(BITAC).haa reuealad that cl-
early defined methodology on evaluation uF worker's job nerfor-
mance from micro-level observations is absent, From managenent
point of view this has a significant influence on the ouarall

labour productivity.
Finally, there is a need for aFfectiue policy monitoring

and appropriate research natwnrk to strengthen the daualopment_

tools in order to d?aw up  and execute aPpPropriate plansg



and pregrammes to promofe the level of employment and labsur
productiuity.ACpnsidering the importance of the productivity
of labour, the measursmenf‘and control aspect at the. floor
levels of some selécted manufacturing units has been chosen
in the present work— the analysis of which wouldg be a useful

device to prbmdte:the‘labopr productivity at national level.

The aims and objectives of the research work. are as
follows:
1. To identify the Factors which inFlueﬁ;e-workersf' job

péffofhance,-
-ii. To deueiop.a;perﬁormahCE model by measuring thelstrénth'
i Of:EabH‘idéntiFiéblé variableé*indicafing their relative
”impdptéqce; 51}
iii. To'déﬁelbﬁ'gféﬁaleffﬁr1qdanfﬁ?icatiqd of -the quaiitatiue
facto I‘S'u
ive Tq,estébliqh a mathematical model using ﬁultiple regre-
ssiohxanélysis to find a relationship between workers'
‘job performance and the quantifiable explanatory factors.-
ve To find a relationship betweén workers' job performance
ancd overall labouflproductiuity index.,
vi. To ascertain the causes of lower prodoctivity.

9



CHAPTER - 2 N AR

LITERATURE SURVEY T

Productivity-though it is a common term, yet it is not so
easy to define in real sense. Moreover it can. be defined in
many ways taking different factors into consideration on diF?e- .
rent fields of respéct viz. agricultura,'mahufacturing, firm
Ileuel etc. But in ev%rylsitUation productiuity plays a major
role in the detsrmination of profit as well as overall situation
loF the sectuf. |

SUTERﬁEISfERgzj stated that increase in productivity depehds _
.- upon or is‘determihed byﬁisqhnical factors viz. technulogigai de=
Qélopment, rau matépials, job layout and methods and human facto-
- ré-mginiy murkers'-up employees' job perFurmancé; Both of thesse
{'ghoﬁld bé ansideredrsimultaneuusly. After him broductiuitya-‘is
defined as "output pef man per‘hour,,cdﬁsidering quality"; The
ohtput ber man per hqqr results not from man's effort along but
reéults Jjointly Ffom:éil_the factors of production used such as
'labbur; managgment,*money, machines, raw materials gtc. Prodyé—
tivity might also be expressed ;n terms of output pér-Taka value
inuested-ur outpuf pef uﬁit input of raw material or output com—l
:pared with any_bther input Faétor.-The important points of Suter-
meiéter's productiui%y model afe'giuén in Aﬁpendix I. In the
model the activity weightége(.in percentage or in.any means )
among the maj?r Fa;tofs were not given. Mention has only been

made that the relative importance of each-factur would probably
\
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bs different For-diFFerent types of organization and they are

subjected to change with tims.

ARGYLE et_el( 3) gave a ctlear cut concept of productivity
which is not determined solely by how hard and how well people
work. The Technical Factors play‘a role, sometimes an overiohe-

Imingly important one, sometimes a minor'one;

EHANDY( 4) ulewed that produotlue oapaolty includes invest-
ments not only an reproducible tanglbie assets but also ~on hu=
man capital assets like health and'sahitetion, education and
. skill, research and.training'eto..Thep?eeutts.oflthe‘enaiysis
of 169 reports of National productiuity'ﬁounoil of India by
CHANDY are praesented in Table (A 2 1‘ 1n Appendlx—ll lFrom“this
study it revealed that the Faotors 1nFluenolng produotlulty are
human factor(36 3ap welghtage) _oommunloatlon and oontrol process
(27.05%), structure of organlzatlon(13 Géﬁ) Maoh»nery and’ equ1p—
ment(9.02%) ’ Resources(? 92») 'soolo-polltlcal and Market rela- -
ted (6.02%) . EHANDY viewed that to promote pdeUCthlty increa-
sed number of persons should be trained  in 1ndustrlal skills
under diFFerent traihing scheme within-or‘outside-the cauntry as
corporate target setting high“degree of'skills and favourable at-
titudes towards work are invariably the posi_tiue._f‘laotor.s affecting
-the productivity. With reference to the input;output model-of'pro-
ductivity the ratio in betweeo them can be improued either b9 in=

-

creasing the output or reducing the inpuf whatever it may be.

(5)

In this context LIU explained that "the input- require-

\
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ment of the modern production activities can be classified
into physical inpute which oontains laoour, capital and na=-
tural resources as well as invisible input which contsins,
motivation, knouwledage, teohnology, management etc. FEither
the physical input or invisible input oohtains many oompli-
"cated factors aod involves the factor of human beings, which
is probably = the factors mosf hard to understand and most di-
fficult to handle®, He also pointed out a number of factors
-whioh are related to the perForognoes of. the productivity

'suoh as oationalization of organization'and effective job pro-
- oedures, basic education and tralnlng, wage system, mobility,
new markotlng Channels, Utlllzatan of . EQUlpmonts, materlal
.1mprouement and SUbStltU%anS, quality control, technology ac-
 _qu1sLt1on and’ absorption, B & D, national_polioy, environmental
L”pollutlon control soolo—oulture oondltlons, business cycle,

‘weather y DOllthal situation etc.

AHNAD( ) analysed a country resport on 1nter-1ndustry
dlfferentlals in produot1u1ty. The analy51s was based on gz
large sample of maoufacturing industries in Pakistan ano on
published information feoorted in the"Census of manufacturing
Industries"(CMI) for 1966-67. In the study 1ndependent uarlable
.such as Capltal 1nten51ty, capital to labour ratlo, ratio of
not to gross capital stock, size of the establishment, number
of oeporting establishments, .exports, import dépendenca, labour

skills and 4guality, professional ratio, local versus foreign
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. firms 8tc. were uséd to regress with productivity differen-
tials. Considering preliminary observations and -correlation
co-efficients productivity diFFerentials apppared to be posi-
tively correlated with capacity utilizatioﬁ rates, average
earningé, the size of establishments, capital intensity and
foreign owned firms and négatiuély correlatéd with tHe.degree
of import dependence and number of eStablishﬁents‘in each in=-
dustry; Tw6 correlations, productivity VErsuUs ;kills and the
age of the capital stock, while significant, had - the wfong

sign.

AHMAD also focused ohlfhé résults'of:é pilbt opinidn.
survey .conducted by’count}y Exparfs.bh p;*ductivify in éoﬁe
selected- manuFacturlng establlshments. The maln ObJeEtlUBS of
the suruey were to determlne the Factors wthh mera presently
_hlnderlng the achievement of hlgh pdeUCtlUlty leuels &S well 
as an 1dent1f1cat10n of factors whlch .were seen to- be 1mportant
in the determination of productlulty leuelS'ln.the future. It
was seen from the detalled analy515 for all manufacturlng units
that majority of the respondents clalmed"labour 1ndlsclp11ne "
as the most important factor llm;tlng'producﬁ}u1ty(about 91.3%),
40.7% of the respondents feportsd" poor hrodubtion _planning"
as being the second most important factor while 36.7%'F0r pouwer
failures and 25.1% for put-dated plant and equipment.

On the other:hand amongst the Factﬁrs which were sean

to be impartant of raising productivity (i.e. factors which
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would help productiuity) about 52.6% of the respdndentssaid
that restoring the right to managemént to hire and fire wof-
kers was the most important pfe*requisite to raising produc-
tiuity,VAh% viewed that improuements in the gquality of manage-
ment were needed, while 35.8% of the respondents felt that ma-
kihgrﬁorkers more productive ana cost consciqus and Finélly
.35% gave théir opinion on the iﬁpoftance of grea;er political.
stability.,

'INDRMANA& BAHIRch)' étatéd tﬁa£ engineeréizmeasure of
'product1u1ty was dlfferent from the tradltlonal one. According-
ly product1u1ty and eFFenc1ency are often regarded as synony—
:muus. BAHIRI and MARTIN(B) clalmed that most engineers have

¥Tthe Same view that. product1u1ty is related to the efficiency

"“”f_or the pdeUClng actlulty and therefore 1mplles an output/in-

r_put relatlonshlp.

NORMAN and BAHIRI gave a'schémé for measuring perfor-
mance indices, This scﬁeme'baéed on work measurement principles
provide a méaéu;e of-perforhance(i.e. eFFiciency) against  a
sﬁandard by mhich both ménégemént and workers compare the eff-
eptiueness,nf their work, the basis 0% which is an operator .

(individual) or Group peerrmance- index i.e.

P = Standsrd Time for work done(measured) x 100
Actual time taken to do the work

wherc PI Peerrmance Index.
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The standard time for a job is the sum - of clock times

required by a guelified workmen tos-

i) Carryout his task at the staﬁdard level of perfor=-

.mance.

ii) Recover from the physical and mental strain imposed

by his task.

iii) Compensété him for small Cohtingent;delays for which’
management are respunsiﬁie. They claim that performance of,
w- rker has éreat inflﬁence on productivity. Managément of al;
industrial enterprises should give stress on work heasu;émeﬁt-:
‘andnmethod sﬁudy;'so that evaluation of. workers job’perfofméﬁbe
‘ LCah be judged pefFectly.__ o
| '(9)

Con51der1ng productivity, DUDLEY 'gaue his strohg

-argument on relaXatlon allomances— one of - the v1ta1 Factors UF :-*‘

than tlme analy51s as well as the -human Factor analy51s.ncc—l
ordlng to hlm,relaxatlon allowance should be graded on the types
and nature of the jobs considering fatigue and eFqut. Rn;opera—:
tive's working pace can be affected by Faétofs such as atten- -
tion required, cohcentfafion, cbnfinéd @Drking spacé,-abﬁorhél
working conditions, specigl clothing and théSe‘DbUiQUSl§ pre=
sent an element of inconsistency in assessing the actual working

pace relative to a standard.
Productivity, according to SHUNSAKU et aL(1O) may bes

affected by factars such as{a) Geogtaphical, Sociological and
climatic conditiops(b) Cartels and other types of market
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control of products and other market Faotors(c) Tnstitutio-

nal conditions on taxation and legislation{(d) Size of business
Plant or equipment(e) Wage system; hours of work intensity oFT
labour in operation. Amongst these Factors, (a), (b) and (c)
are termed institutional factors,(d) is technologloal and
-Capltal dependant, (e) is- the condition relatlng to worhers.
SHUNSAKU st al reported that according to a productivity survey
report published by the Japanese Mlnlstry of Labour, the 1mpor—
tant factors that aFFect pdeUCtlUlty of the firm or 1ndustr1al
eNterprise are (1) The placement of eguipment and personnel(Z)
lThe sklll oF the workers (3) The quallty of materlals used in
the productlon process (4) The ratio of’ operatlon.They expressed
their visw as’ though ‘the quallty oF raw materlals, the sklll of
labour and other Facters 1nFluence labour pdeuCtlUlty and dete-
'rmlne the overall eFFeot yet, the most fundamental factor which
determines product1v1ty 1s the relatlons between eQUlpment and
worker. The relatlonshlpof the workers to each other and. to-ma-

nagement have also an 1mportance towards labour peoductlvlty.

YDUN;BAEQﬂH et el oF'Soeng Jun - University Teaw and DONG
KYU CHdI et al of Korea-ProductiLe CentrejTem(1T)-worked jointly
on productivityLanalysrs condisering some seleoted industries
of different nature viz, fertiiizer, maohihery and ceramics. The
DbJECthES of the study was to find out the factors whlch help
or hinder produotlvlty of these industries.of Korea. The metho-

dology followed was the StatlSthal analysis of diFFerent types
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of data obtained from guestionnaire survey. f.rom fhe
analysis it was clear that- employees' or workers' effi-
ciency increased in the machinery industries when good
human relatiohs were maintained and wages increased.

. ‘ 1
The research work also revealed some important points

on productivity achievement. ~ Thess along‘with other as-

pects are détailéd.in Appendix 111,

Research on humaq ‘relgtions and productivity was
carried out by MAYd(?Z) in his famous Hawthorne study. The
significance.bf the study was in discovering the informal
QrganiZatidn-ahd its existance in all organizations. It
.demonétfatad";éhe importance to individuals of stable
‘sociélrrglationships in .the work situation. Ths‘limpact_

‘ of.thé sfﬁdy has been tremendous. It led to a fuller rea-

lization and unaerstand;hg.of the human factor in work

situations. Ths mqfk .also led to an emphasis on ‘the imp4
o _

ortance of an adquate communication system, particularly

Upwards from workers to management.

 To discuss about the improvement of effectiueness and
productivity one Shouldknow.what management reéily is and how
it reallylfunctians.From-productiuity point of view MUNDEL(13)
defined maﬁagement"as thatﬁof designing predicting the perfor-

mance of and constraining the use of many integrated human.

group astivities . and the related physical resources and environ-

\
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mént:, For the purpose of proncing the outputs selected for
achieving the assigned objectives. The outputs may be either
seruices; gubds or a éombination of both". Effectiveness and
productivity are intserrelated and the annuai rise of produc-
tiyity occurs mainly due to ﬁhe persons who are directly or
'indirectly reiatéd to the productiﬁn,-bfher:agenCies and also
due to-management. A generalized set QF'terms'kann as " Hork
Urit“ ha§ beeﬁ establiéﬁed'when'cmnsidering Quantitative as-=
 pects of .seruice-uutputs. The perfﬁrmance of a humaﬁ motion
is the Ist order work qut,:theL9qtiq1ty-assdciafed'with the
performancé‘df part of. a task isifhe 2nd orderlﬁurkvunit and -
so on tﬁus’a large group DF-end'ﬁroauCts‘or compietedwseruiceé
-of the worklng group results on’ gross Dutput—whlch is the 7th
order work unlt. IF it 15 p0551ble to d1u1de the whole produc—'
tion scheme in such work unlts then 1nuar1abl‘ prnduct1u1ty
will be raised to a high extentr' |

| MATSUMDTD_(M')A-expré's‘séd_ that ‘thr:f;wdrk.érs- in 2 major
Japanese indusfrial concern are-thé7 heart of thét indqstriaL
unité in much the same'manner rhat the:shareholdérs'are the
nerves DF-a European or American Industrial organization.. It
seems that the workers'.actiue_partiripatiqn hés the direct
.bearing on the overall situation of aﬁ' indﬁrtry. From 'tﬁe
managernent point of u}ew, workgrs uniike Drher factors pFlpro-

duction such as equipment, land and raw materia’s are irrepla-

cablae. Hence it is important that workers' potential . and morale

remaliln high. The following aspects regarding productivity
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were given importance:-

(a) - Improvements in production systems . through suggestions -
andVQE(Quality Control) circles. The UC, a statistical quality
~control system may be regarded as uoluntary worker part1c1patlon
in pProduct improvement. AQcC circles are small groups of workers

'wno discuss and exchange ideas on product . quality improvement.

(b) Workers' participation in.menagement decieion—making and
(c) Collectlue skill of the worklng team. It may be regarded

as’ the Qrass roots Foundatlon oF .ndustr;al technology.

' 'CHIN HOCK & TINB(15) Found f rom productiuity analysis
that there exists e pDSltlUB correlatlon between labour produc~
'tlulty and average earnlﬁgs per employee. The co-efficient of
”rank—correlatlon between these two Uarlables was 51gn1F1cant at
.;the 5 per cent leuel oF srgnlflcance. Another feature of labour
iproductlu1ty in manufacturlng sector was a po31t1ve correlation
fbetween'labour productivity-and the net value of fixed assets

'per worker. The labour produot1u1ty of both the manuFacturlng
and the constructions sectors was stlll below the national ave-
rage. To overcome this situation importance was given on greater
efforts and further improuement in the techniques of production
and crganizetion,,the skill and training of workers and capital

endowment per worker on priority basis,

KURUSAWA(16) an APD (Asian‘productiuity Organization)

expért had Carried out a.study on productivity measurement and
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.controi at a sslected ship¥boiiding aod ship-rapéiring workshop

of Indig in mid.1977. The methodology was directed towards mainly
the improvement of man-hours and machrna-hours.speot on jobs.Wor-
keréﬂ-performanoé oT effioienoy plays the key role towards produc-~
tivity measurement and controls. SASMAL(17)mas associated with
KURDSAWA on tne same research work. Both of them regarded produc-
tivity and workers performance as synonymous. But they differen-
tiated positiuely in betmeen ovargll. labour-productivity and wor-—
-kars' gfficiency where ouerall labour produot1u1ty dapands almost

~on workers' efficiency as well as some other Factors also.

Methodologies adopted by KURUSANA were malnly 1mplemented in
.phases with modification in the research work of. SASMAL. Thelr pro—
posed ouerall labour productlulty model basod on labour utilieation
" and management in terms of man hour's(work:oonteot):cao be . defined
"as follows in the diagram= | -

° b

D ' Total Input Van—hour = RCtUal Man-hours—.Lﬂwwh;~;;;=

Input man—hour j - Dnltted man-hour
(LR*=LR-L0O) = S \LD) ." -
| Cha ged to '
Management
Effective Man~hours Lost time
(LE e (LM)—
Charged to
Supervisor
- - b [ ]
Standard Man-hour Unproductive Time = LU

(Ls)



The essential relationship betwesn labour productivity

and other related factors in which workers' efficiency plays

an important role are:

Ovarall Standard Workers' Ratio of Ratio of
L abour = Producti- X effici- X effective X Input
Producti- vity(refers ency Man-hour Man-hour
vity of | to Techno~ to input to Total
the orga-- logy and - Man-hour  Input
nization organiza-. Man~hour

o . “tion fac-

. tor)

i.e. %—é o= x 2 x B x5
@heré 4 = Output in physical units/gqgiualght tons or numbers

etl:: c. ‘

All the above Factors are mutually 1nter—related. _Thé
laét tﬁo terms aF the abaue equatlon can-’ Jolntly be termad as
"Contrlbutlon of Efficiency of labour Resources usa", Homever
7 thlS Factor caUSed in improving labour productlulty is 355001a~
. teg wlth reductlon i.e. the_lmprouement of ipst tlme and ‘omitted
fime. | | |

perfor-

The research work emphasized that the woTk ers

.mance (eFFiciency) is not only dependent on subjective factors
ékill, value

like workers millingness, knowledge, judgement,
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morale, working hours but also dependent on objective factors

namely plant, machinery, work situation management etc. .

8)

BARKAT et-al(1 have defined production as the func-

tion of employment and productiuity. Theylhaue proposed an
. [
efficiency model for agriculture planner in which it has been

shown that efficiency is. a function cF ability, thantan, co-

ordlnatlon, enylronment and also other unknown factors.

(19)

A case study conducted by AZIM on a Engineering
manufa turing unit in Chittagong, 8angladesh revealed tnat
‘the existing machine utlllzatlon as well as manpower(labour)
.utlllzatlrn were not upto a satisfactory level. The percentage=
.of utillzatlon in both the cases of machlne and manpower were
Found to be less than 50, He concluded by prop051ng suggestlone'
to aChlEUE hlgher utilization that prior 1mportance should be ;;;

l

"given :to the overall management of the workers.

(20)

A consulting group of Bangladesh Management Deuelop—
ment:Centce, Dhaka, has proposed a performance‘apbfaisal eystem
for_Bangladesh Jute Mills Corporation Workers. This was the
part of "production incentive scheme" design. Factors aFFec-'
ting the performance of workers were selected tnrough inter-
uiew,rgroup discussion and practical observation and finalized
through a questionnaire survey, The survey‘was limited to mana-

gers and supervisory levels, On thebasis of in-depth analysis

of the findings of the survey, performance appraisal scheme



23

were deueloped contalnlng those factors affecting workers
performance. and thelr relatlue weightage reflected by the
respondents. The factors selected were, job knowledge, sense
of responsibility, accuracy, initiative, quality of work,
speed of production, leoyalty, co-operativeness with other
worker, thoroughness and neatness, healtﬁ, attehdance,depen—
dability, tardineés; adoptability and leadsrship. They have
also dedeloped thres diFfereht perFDrmaﬁCe appraisal 'fofms
for different Catagofieé ﬁf wﬁrkefs. They have assigned
different points( weigh?age) agéinstleach of the Facﬁors'se-f
lécted fqr.:partiﬁulé}:types of Fdrm.rﬂut no mention was maaé
on what basis fhe~p0int—scheme maS»pfepared. Another limita-
tion of the sfudyrwas:the.ihhefent-difriéulty on the part of
a superulsor to aSslgn a. rlght flgure(p01nts) From lambngst
mdre than one alternatlves..Thls a551gnment 15 necessary to
give a score tD a Dartlcular worker for Flndlng out the- per-

formance indexe.

The above iiteratUré reuié@ would give a.definite poin-
"ter that labour product1u1ty or labour product1u1ty indax -Dr
labour perFormanca Index(LpI) as termed are all synonymous.But
certainly LPI leFers SlganlCantly From ouerall labour pro-
ductivity -Index(ULpI)‘ Though.-LPI plays the_most important
role towards productiuity,'yet it is not the only factor for
measuring OLPI- there rare ‘also 6ther technical factors which

have direct bearing on OLPI, The explanations, conceptualiza-
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tiens and discussions of the various authors has finally

led to a common point as to MAYU'S. conclusion and where-
from the science of human relation has evolved..lLabour pro-
ductivity is greatly'influenced by the factors of human rela-
tions, the relationm between the management and the workers,
the 1nFormal soc1al organization amongst the workers and its

recognltlen by the managemant,

In QUantitatiue'aeeessment of dualitatiee attributes
thepe exist various scrling preeedures such as, Likert Scale,
Gutman's SCale.or ~a-more generalise Flex1ble nine~point sca-
ling method, Amengst these methods the Flexible nine-point
'sca11ng method has been 1mpr0ued by Islam(21).”This methedvie
Capable in glUlng a clearcut euerall picture of- Qualitative
'-attrlbutes in quantlflable Ferm. This scale is deueieped on

'the ba51s UF leFerent interval scales currently in'practicet
: Measurement of a yar;able_ is dehe with a numerical scaie ran-
.'ging from 1 to 8 equal spaced.In the case of .+ dichotomous
questiens,.the ualue 'gt wae given for most suitable answer
and value F1' ‘was glven for the least. This is deplcted plc-”

torlally below.

Fige 2,1

Scale For'Measuning the variables
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The digits '0' and '9' wuwere allotted to the "not responded"
g

‘cases and’not applicable" cases for a particular gquestion.

At the initial stage of the current work this method
was thought to be most suited. But in later Stage—it was
found that thisrmethod could not adopted in its own form.This
"is because of the variation of the intrinsic charaotaristico
of the breoent rgsearch work. Thus necessary modifications
were‘mado according to tho'rQQuiremont of the present-workr
: But the inherent logic of the method was carefully adopted

I

and applied throughout the study.

'BUt the major shortcoming of the-aboue—studioo'.énds
upto a point where such aésessmont of iabour prdduotiVity
Index and its EUaanthﬂ quantltatluely become a problem.Tho .
euaantor has to use his Judgement whlch leads to SUbJeCtl—::;
“u1ty and then controversy. The present work is thus dlrected 3
to proposa a quantltatlue approach to use a 51mple llnear eQUa—
tlon to predlct the product1u1ty index., The explanatlon ano‘
deue{opment of proposed SCallng method and of sugh a mathema—~

tical equation are détailed in Chapter 5 and 6.



CHAPTER - 3

METHDDOLODGY AND DATA COLLECTION

The in-depth analysis of the literaturses survey in the
preceeding cﬁapter reveals that there.exists a relationhsip be-
tween managemsent of human‘relations and ultimate growth of a
-eoentrys' pfoduetiuity aed hence economic deueloﬁment. It is
'reeegniied that human fesourcas-are the-mejor instruments of
.all develepmeet; A number of empiricai-sfudies have .also proe
_‘ued that'e coenfry‘s economic progress {'as been due more to the
';knewledge'ahdﬁskiil of fhe—peeple than to the abundance 6% reso=-
'ufcee Frem nature. In view of the 31gnlflcc1t role of man as the
imost 1mportant agent DF economlc gromth, a hlgh prlorlty has

:'been gluen to the human resource development. With this view in

A'= 'perspect1ve the current research work is dlrected tewards rela-

"tlng huuan Factors ‘to the, workers(human) product1u1ty.
 3;ﬁ“ fﬂethodelegy of the Study :

A'multifacter analysis has been carried out concerning
labour productivity, overall or total labour productivity and
the factors affecting them. RhY' research -in this field would
require basic data which in most cases are generated. The pre-
sent stddy is also no exception.-Hewever. a discussion on the
.data generation and collection procedure used in the present
study is reserved at this point until afticle 3.3. of this

chapter. Censidering the time ?estriction of the present work
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-

it is limited to only five -industrial units. These are the

Bangiadashfﬁachine Tool Factory(BMTFaé;The Bangladesh Diessl
Plant(BDP), The Telephone Shilpa Sangstha (T55), The Matalex
(Millaf).torpuratiun and the Bangladesh Induétrﬁgl Technical
Assisfance Centre (BITAt ). The gelection of these units was
made on the basis:oF the simi;arity in their nature of product-

ion;énd willingness of the ménagements of these units to parti-
dipate._It,would be hypothesized that for similar production
situétioﬁ, with similar job structure and Faéilities, ﬁhe pro-
ductiuity.af the workers-mould be affected due to influence of

Fécfdrs similar in naturg. Based on this hypotheéis’the‘Fiald
of investigation in the present context is limited .to the shop- .

-Floof Ileuel.morkers who basicaiiy work on sim;lér_éenéral‘pdr-'

o pdse‘machine tools . such as lathe ﬁachine, drilling machine, m;fr-
"liing machine, grinding machine stc. such narrowing down pf'tha- o
.woTk tota_specific'Field had been made because of some -inhbrént
difficulties aﬁd unavailability of the ﬁecbndary data(: as ménf-
ioned in Art. 3.4). | ‘

“F rom ﬁreliminary observations and few informal intervisws
with the Executiues of the above unité some principal factors »

_ andrtheir relatsd sub-factors had been selected Fof considera-
tions. For quantification purpose and to find out their relative
effactivenass two éeparate Surveys were carriea out with two se-
parate Questionnaires. The questionnaire( type I) was designed

~and a survey of this gquestionnaire had been carried out amongst
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‘tha top and mid-level managamant exacutiuas of those selected
units., With a uieu,toproposa a Quantitative tachniuua.for qu-
antification of-attributas'for various factor a second Questi-
onnaira(Typa I1) had caan designed and a survey of this ques~
tionnaire had been carried out among some selected floor~level
workars(machina.Operators) This survey was carried out in only
three units such as BDP, BMTF and TSS. From the prallmlnary and
secondary data and by u51ng some loglcal subJect1u1ty quantlta-
tlue scalas For dlffarent sub~ factors had been proposad. An .ana-
ly515 of the quastlonnalras and wlth the help oF the quantltatlue
_SCalas each of the selected workers uare given scores out of" to-
tal oF 100 marks. Labour performance 1nd1ces were calculated
_from the sacondary'data and collected-data; A muitlcle ragre—'
ssion analysis had baan carrlad out to find a ralatlonshlp ba=-
.tween the workers JOb pBrFormance and the quantlflablo axplana-

tory pr1nc1pal Factors.”

'WOrkers JDb performance and tha overall labour productlulty.
Formulatlon of a Model.

Pralimrnary obSarvation'and informal interviewa'rauaaled that

" there uare'many.factors influancing the labour productiuity.
These are of two categorles namsely, (1) human relatad -and (2)
tachnlcal bassd. Tha human ‘related Factors are, ba51c education,
experience, tralnlng, aptltude, accuracy, personality,wage-salary,

1ncent1ua, leaderéhlp, performance ratlng, JDb satlsfactlon gene-

tal economic conditions, level of asplratlon, OD-JDb and oFf—job
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activities,health, safety etc. There are few factors which con-
cerns management such as orgaﬁ;zational efFiEiency,organization,
structura,.seléction and placament, norms,'lighting;tamperature
etc. may aléb'affect productivity. The technical Féctors are
téchnologiCél development, raw materials, machines_utiliéatiun,
method and design, job\layout, marketing, capital intensity etc.
The labour productlulty is mostly related with the first two Ca—
tegories.of factors namely, human related and management related
whlle all other Factors including the technical Factors would in-
Fluence the ouerall labour productivity. These two terms of pro—

duCtlUlty can be defined as Follows-

Laﬁoug prﬁqﬁctiﬁity = Func#ion of purely human-rslated }actopé
| | and some Factors-relgted to 'managémeﬁt.
'or{_Léﬁopp pfdduﬁﬁivity=: f%(abiiity, motivation)
_b;eré;l laboufrproductivify= fz(labour produttiuify, technolﬁgical |
| development, raw materials, m/c utili-

Zatan, method and design, JDb layout,

marketing, capital 1nten51ty etc. ).

vhere, F2 = linear functions of labour productivity and

1'
dve;all labour productivity,

The key-factors ability and motivation as given in function,

f1, are the two major factors 1nfluen01ng labour product1u1ty The

p0551ble attributory factors OF the key-factors, ability, are

"knowledge” and "skill” called the Principal factors. Meaning

\
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that ablllty is deemed to result from "knowledge and "skill",.
The other key*Factor "motivation" is considered to be consti-
tuteq of principal factors such as "social condltlons"; indivi-
dual needs" and "physical conditions of the job". So ability

and motivation can be explained as follous:

Ability = f3(knom1edge, skill)
Motiuation=Fa(social conditions, individual nesds,
physical‘cend;tions)

where, f3,f,=linear functions. =

In the present work,_knoﬁledﬁe;.skiii;:social:ceﬁditions;
individual nseds and phyeical eehditieps-efe eeken'as Fiue'p:in—
cipal'factan'aFFecting Iabour eroeuctieity.-Eaeic'edecation;
experlence tralnlng, 1nterest these Four sub factors are direc-
tly related to the prlnc1pal Factor “knowledge .."Sklll“ has: sub—
factors such as aptitude, personallty and accuracy.'"5001al con-
ditions" comprises of the sub-factors sych ae'wage*salary leﬁel;

- incentives, organizationei eFFiciency, efgehizatioﬁel strﬁctere..
selection and plecemeht, leadersﬁip: climéte,‘job-eentent, job=
EValuationg'relatiDnship with supérior, cemmuhieetiQn, leadershipg
performance ratieg and norms, FIndiﬁidual needs" is influenced by
the subffactors: -job satisfaction, general .economic conditipn,
level of aspiration, percsption of the situation ahe on-job apd
off-job activities. "Physical Condition".is'the.Function of the
following sub-factors: - lighting, temperatJre,uentilatibn, clean=--

liness, rest-peripd, safety and health., Factors related t6 mana-

t

o~

m
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gamént are also considered here in the present study. Litera-
ture surue* reveals that many behavioural scientists and ma-
nagament experts have often regarded labour producﬁiuity'and
labour pefformance as éynnnymous. In the present work the
ratio of standard time(measured) for work done and actual time
taken to ‘do the work has been considered to be a measure of
the‘iabour pérformanﬁe_indax. More akplicitiy labour péffor*
-ﬁanca index is thé]ratio of actual -quéntity output to stan-
‘dard quantity output'peréunit tima; Thus, the labour performénce

index is giuan. by:

_ Q. o o . B '
LPI = ﬁa vherae, - Qé,= Output per hour (actual)
8 - . ‘ ,
. Q = Output per hour(Standard)

S
- The above expression could be reuwritten as:

. LPI =_té/ta s where tg= Standard time required to produce

T unit
té= actual fime required to produce
1 unit
“From management( factors related to managément) point”of view

labour productivity can be explained as follows:

Labour productiﬁiiy : '=f5(knowledge, skill, social condi-
tions,individual needs,physical

conditions, other related factors)

= Labour performance (LP)
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= Labour.performance Index(LPI)
{(when considering the ratio of standard

time versus actual time of operation).

The relationship between the overall labour productivity

"~

and the labour performance(workers' job perfurmance) is given

below:
.*. ~ OLPI = ¢ (“LPI, TD, RM, ﬁu, DM,_JL, MR, CI)
whefe, OLPI = Overall labour productivity index.
'LPI = Labour performance index.
.TD = Ffactor related to technqlogicaljdgﬁe}ﬁﬁhent
RM = Ffactor rslatedto,réw'méterialé.i”".
MU = TFactor related tu.méchinelptilizatiéﬁfr1';

DM = Factor related to deSign{amd_méfﬁoﬁ.

'JL = Job layout factor
MR = Marketing factor -
CI = CLapital intensity factor.

. _ g A
Workers' performance and overall labour productivity model is
" shown diagrammatically in fig. 2.1. In the figure size of ~each
segment does not reflect the relatios importance of the effec-

tiveness of the Uariébles.,

362 The use of Multiple Regression Analysis to Establish
-the Labour productivity Index Co-efficients:

It was hypothesised that lgbour performance Index(LpI)

[
depends linearly on six principal factors.These principal
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+ factors cuuld_bé called the explanatory variables, xi; Thus,
the,dgpendent Uariable LPI could be expla;ned by Xqe Multiple
regression anaiysis is'a-barametric methoq of estimation.Spe-
ciélly the-object‘mas to develop estimating sguation by identi-
fying the main explanatory variables, called regression and to
;elate thesé_Uariables to a‘dépendent variable, in order to pro-
duce . the best estimation of the latter variable. Thus, Vthe
’gghefal fopmloF the estimating'equatioﬁ is givens

\

Y o= §o+ B1Xq 4. B¥p 4 B3x3+"54x4 + Bs5Xs + BgXg

L=<
0

. wHe?e; "workers' Job pefformance index, LPI,

X, = fKnomledgé-éF:tha-mﬁrkef ‘

-1' K =fkskiil'qf‘the ﬁorkep,

';fX'ﬁ fﬁ;g;ai §bﬁaitinﬁ of'tﬁe7job
Xd;;zlndiviauéi_ﬁeeds of the ﬁorker

X =.:Physiéal dcondition of the jbbl

X,= O0ther related factors.

BU- .B1r ?21.583- 54;' -B5Aand 36 are the co~efficients

- of regression equation. -

The values of the regression co-afficients wsre obtained
by Using the least sqareé method. The method of multiple reqre-
ssion analysis is a powerful technique and is used in various

fields of science and business.
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The 35 sets uf-data for the three units such as T.35.S.
B.D.P; and BJM,T.f. in the present analysis were fed into a
standérd multiple regréssinn program on the I1.B.M, 370/115
Computer at Bangladesh University of Engineering and Technology,
Dhaka. The data setsrwera Prepared thr;ugh questionnaire survey
conducted in the present work. Th;s section isadevotad £0 coll-
ecting of data. |

3.3 Data Collecting Method of the Studys:

2.
The data collection process of this study rather needs. -
a special consideration. It is mainly because of the pioneering:
character of such a research work. In order to attain-tha_désirsd

objective, -primary data was mostly used and there_was a few secon-
~ dary data.
In the collection of primary data the method could be
'phased in five stages, namely: '
a) 'phaéa -1 : ‘Interview sessions with managemsnt exeéﬁtiuas. 
‘to identify the factors influencing labour

pProductivity.

b) Phase -II

Dn‘the basis of outcome from Phase-I, design
of a questionnaire (Type-I) and make a éuruey

among the management. executives.

-

Design of questionnaire(type=II) for the wor-

c) Phase -III

kers' and make a survey among the workars.

\
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d) Phase - IU‘: Interview sessions with respondents and
| -non=~respondents of the questionnaires
(Type- I & iI) after the preliminary dats
compilation and anaiysis of the questionn-

alres.

e) Phase = V' : .Coliectien of secondary data based on
| | .wurm and time study for the.standard ttmes__
fot'uarIOUs.'jobs-as selected in the shop’
.flnoms.
Phase:-; I,A‘interuiewf Sessions: .

InFormai Jwtetvlews ware conducted among top ‘and mld-=
1evel management Executlues of BMTF BDP TSS BITAC and.Me-
talex to ldentlfy and select the prlnc1pal Factors and theifr
"respectlve sub—Factors,whlch!*nFluence the workers JDb perfor-
mance. These were conSLdered to be. the basic tools in d951g-r
ning questlonnalre (type-l) : The 1nteru1ews taken mere‘based
on asklng some general questlons about workers perFormanee,the
averall labour product1u1ty and the ex1st1ng tools of manage- A
ment oF the respectlue manufacturlng units. Total number ~of
persons interviewed were 20. Informal interview was also
' conducted among uniuersityrtéachers,-behavioural scientists
and management experts. Uuestlunnalre for the 2nd phase may be
con51dered malnly Based on the,result of the First Phases The

interview study has resulted in identiFying the principal and
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sub=factors of the performance model. In the -next stage, a-
questionnaire was designed and tested in the study group of
the management executives. Finally this was sent amongst the

study group for actdai filling upe.
Phase - I1 ¢ Survey of questidnnaire (Typa—ljz

A questionnaire was designed for the top and miq—lgvdl
'ménagement Executives inbluding fhe eﬁgineeré. This ques-
tionnaife Type—f in blank is shown in Appendix Iﬂ. These ques-
tionnaires were dist-ibuted amﬁngst the 62 management Execu=-
“tives and SUpéruiéofs of which 50 of them had responded. Out
of 24 questionnaires‘sént, 15 had baén- returned by the BMTF
fraspondenté, the ppﬁceﬁtage of response being 75.00, THe per-
dantégg of.respbnse in T.S.S., Metallex Corporation, B.M.T.F,
gnajVBaD.P; are éz;as,' 95.71;'77;78 and 75.00 reshectiuely
'[-éé shown iH'Tabié 3q1; | |

. TABLE - 3.1

PERCENTAGE RESPONSE OF: QUESTIONNAIRE
TYPE - I. FOR THE VARIOUS UNITS

Name of the |No. of questio-{No. of |% response % from comula=
Organization|nnaire distri~ |respon-|questionn~|total jtive

butsad dents aire dist-|respon-responss
tibuted : |dents |
BMTF S 28 18 75,00 36 36
TSS . 14 13 92.86 26 62
Metallex ' : '
Tndus tey 7 | 6 B5.71 . 12 74
BITAC 9. 7 77.78 14 88
BDP L 8 6 75.00 12 100

Total : 62 50 BO.65 100 100
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‘The respondents while arranged positionwise{official desig-
nation) in their respective organizations the-resultingﬂdis-
tribution could bé shown as in Table 3.2 below. Anglysis OE
these 50 guestionnaires returned by the study group wéé'

analysed in Chapter -~ 4.

TABLE = 3,2

PERCENTAGE RESPONSE OF WUESTIONNAIRE TYPE I
POSITIONWISE OF THE RESPONDENTS.

3,

Designation ‘No. of _ % from total | Cumulative
Respondents Respondents _

DGM/OPM and~ - 4 - 8,00 8,00
~above T S o . '

ocE . - - 9 . 18,00 . 26,00
ME/Sr.Engr. ..t 16 32,00 58,00

AME/AE/Jr.Engr., 190 - . 38,00 96,00

Industrlal '»_: Qﬁ;{ J;:;, :.:':“f..' Y. J

psychologlst ';2‘; S '._4f00 . 100. 00

Tatal 5 :“ 50 100,00 100,00

' Key _'_Eositinﬁ‘descrigﬁion
Where, ‘DGM K Debﬁty General Manager
DPM  :  Deputy Prbductidn.ﬂanagar

bOCE : Deputy Chief Enginaer
“ME : Mechanicai Engihéer'
' Sr.EEgr: Sgnior Engineer
- AME . Asstt. Maechanical Englneer
AE : Assistant Englnear

Jr.Engr: Junior Englnear
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-phase-III.:-uuestionnaire(Type—II) survey amongst the workers:

E]
3

The gquestionnaire(type-II) designed for the floor-lsvel
workers' is shown in Rppendix—UI. Theée Questionnaires were not
directly sent to the workers', rather the author of this thesis N
filled by himself for the workers. Thus pepsonel discussioﬁ sa-
ssions were held with each‘indiuidqal workers' sufueyed at uar;
ious times. The personel discussion sessions took the author oee,
menth in.total. Although the interview of the 35 wquers Ffom
fhe ihree ‘diFFerent piente, namely,BDb, BMTF and TSS were sur-
veyed thus as many QUeetiqnnaires of type~II wers filled ih,Theadis-
tribut;un of the paftieipants'plant—mise is shown in Table 3.3.
TABLE 3.3

-

-DISTRIBUTIUE,DF-THE.PARTICIPANTS OF QUESTIONNAIRE TYPE-IT

| Name:oF thea No. of. selected % From total
Industry jlnteru1ewee';-%fﬂj No. of selected
' o incerviewes

'Cemulatiﬁe

H

BOP N LT T DT S 31,42
BMTF - - 12 T 34,29 ’ 65.71
TSS - . - 12 : 34,29 100, 00

‘Tatal _ 35 100, 00 100, 00

phase-IU : ianrmai Infepviewes affer Questionnaire -surveys:

The phase comprises 6F~inFormel 1nteru1ew 393310ns with
the respondents and non-respondents of management personnel group
and also of the workers' aftsr the preliminary compilations of

w

Questionnaire data. In tfie process of the compilation of the -
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Primary data from the questionnaire returns, some critical and

coﬁtradictiﬁe cases emerged. It was therefore felt necessary -
‘Fof Furthgr interview of the respondents. Thus few further in-
terviews were arranged with those respondents whose returns
deviated anm the other normal returns. From the - discussion
this could explain the deviation, in some'cases thése?were

reduced.
Phase -~ V 3 Collection and generation of Secondary Datat

Secondary data of workers' job performance based on -
work and time study had been collected during this final-
phase. A ideﬁailed work and time study concerning standard

-

1time and actual time of operation had been carried out thr=

. oughout a period of one month. The process of work measurement

had been done for each of tHe_indiuidual 35 selected workers-

from the three plants.
3.4 .-Sampling Procedurs of the Surveys:

‘During fhe opinion survey of questionnaire Typeéi, the
' pa}ticipants of the wvarious organiiatiuﬁs were Féund to be
highly'co-uperatiué and had shown enthusiasm and enchrage—
ment of the research study., This indicates the high success
raté of questionnaire{(Type-I) returns of 80.65% out of 62
questionnaires; on the'otherhand, more attention and effort
héd nbaén'given onk the quality of ths respondents rather

thén its size, The total number of workers selected for

3
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intervieuw ot quastionﬁaire Type -II, uas 35 mhicﬁ is rather
small .but this size wuuld well rehresent the population Ftom
statistical point of vieuw. Thus analyses ﬁsinglthese samples
for each of the queﬁtionnairés were able to explain certain

important characteristics. These are as follouws: .

a.  For Udestionnaire Type - I. Surua/(conSLderlng propor-
tion OF respondents to the total number of management personnels
of each 1ndustrlal OrgaanaLan) The sample s;zes.of the res=
"pondents from the uarlous 0rganlsationéfrépresented'in terms

af percentage of the total pnpulatlon in. the plant aré giveﬁ

below in Table 3 4.,

VTmLe*ya;p

SAMPLE REPHESENTATIDN UF THE TDTAL pOPULATIDN

Name of the B A No. of . - percentage of Total
Organization A o "respondents\_ populatlon

BMTF | E ) T T 66

TSS - 13 - 75
METALEX | ---; | 6 . .. 80 .

BITAC ' L7 T . 7Q£

BDP ' o 6 o o 66;\-'

Total: 50
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b. ‘For Questionnaire type-11- suruey(con31der1ng proportlons

of SElECth 1ntervlewee "to the total no. of fFloor-level wor-

kers of each industrial organizations),

: Sample taken for B.D.P. represgﬁts 40% of the total population.
: Sample of BMTF represents 20% of the totél population.

:'TSS sample représents 40% of the total population.,

Thus it may be.Stated that the éample sizes are éuité repfesanta-
tive Ffrom the statistical pﬁiht of vieuw.

3.5 Limitation of the Study: - .. .

This Present ;eséarch.worklhas'been made with an archi-
séridﬁs.ponCBPtualfconstfaints-subjebtive in naturé,-scarcity of
dependable qgta and empirical inyéstigatibns into the field of
'obSErGationé.fEfforfs héd been-giuen fo'achiéue best possible
j'results desplte the author could not overcome few limitations,
EJ-malply for two Teasons:

"aa: . A few limitations whiéh wére béyond'the scope of‘the
. Present study.. |

b.l Nature and volume of fhe work.

The serious limitations encountered in the present study.
were given below:
1) The time limitation of the study period had restricted
to end up with any 35 workers at the floor lével. This

is because the time requlred For each interview. was very

lengthy..
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- Considering the general level of -inteligence of the

workers .and the spuntaneousness in wllllng to parti-
cipate, it has forced the author to restrict in taking

interviews of only the skilled and semi-skilled workers.

Labour performance Index(the value of Y in the regre-

ssion model) was calculated taking specific production

—operations of few specific type of machines into consi-

defation irrespective of their type, dimension and exact

sequence of operatione.

In BITAC relevant data were not auallable to Flnd qut L

. perFormance index (LPI) 1n terms UF standard man huur

and the actual man hour of each of the workers due tb,'
some teChnlCal leFlcultles. So suruey of questlonnalre
of type~Il was not.carried out in BITAC and Metalex
Cdfporation.- o _  , B

All the five selected manufacturing brgaqiiatién‘ were
not exactly similar From' manufaéiuriné hdiﬁt of view -
{as output was leFerent for leFerent plants) although

thare ex1sted 1dent1Cal machlnery facilities 1nrthe wqu-

‘shop lavels.

Amdng the respondents of the questionnaire(Type -1), none-
from the highest level of the orgsnizational hierarchy
such as the general Manager, the Chief Engineers and

»

others could be available in the study.
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7.  The value of LPI for most of. the workers of TSS is more
than 1 (i.e. more than 100% efficient), theoritically
which is not always possible, even though they are much

more efficient than the workers of othser two plant.

-

The causes of the above limitations could be explained

as follows:

“i. The relevant manégements of the study plants would not
allow the‘mfifer to take ihteruieﬁs of suFFicieﬁt number
OF-workérg; This is because that this would hamper‘ the
sedﬁénéh of.bpération-and.thus would disfupt~tﬁe flow of
ﬁ:odqctidh..Besidas the.mriter had to face sdmé inhérént

‘.érbﬁlemé-inncﬁndqcping inte}viéws mith'queéfionéaire type
‘11;mith}tﬁé'morkérs.:Tn:obercomé,this latter problem the
writei had: o select skilled. and semi-skilled workers.

ii. Non;agailability.or accurate secnﬁdary data of the values

of LPI(Y) from "live Files" of the relevant plants. These
uaiﬁeg‘shﬁuid usﬁaily be obtainable from work measurement
sfudiés of the plant itself. Thus in ﬁhé preéent‘study the
mpiter‘had to genefate sométimes thess séénﬁdary'data by

taking actual readings during the study period.

iii. Variation in.broduction tbbhnology and production/output

- had been observed amongst the plant. This resulted in that

[

the workers' degree ot involvement in production ‘unit,
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varied plant to plant. BITAC is an example, as its

major quectives'a:e‘to 6Ffer technical assistance to
pProvide aduiso;y‘seruiCQS to industrial organization _

in serving individual in plant problems including ins=~
tallation techniques production planning ;tc. to deve--
lop skills of'industrial personnels through practical
oriented advancé technical frainihg énd also by aissemi-
nation of féchniqal know=how aﬁong industrial pérsonsf
Thus, éITAC éoulq\not Foreéast and plan its future a¢¥
'tiﬁities'in £erms of production and manufacturing acti-
vities mhich_resu1§f}h that the workers are not Properiy

and fully engaged in production,

In Metalex Corporation it was found that only a few

-morkers-aré involved in the machine tools eperation.But.

thair‘involvemeﬁts were not as relesvant as required ' by
the present research sbope. Thds this manufacturing unit

was excluded for the questionnaire survey type -1I,

The top.level'managément Executives could not, .in some

.bases,;giue,required time as the time of the study coin-

cided with the closing time of the financial year. In
éome cases the author could hot cdnuince the respendents

of the inner significance and meaning of the current re-

search work and .the implications of its findings. They

‘feared “hat the -findings of the work would implicate
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the rating of 100.
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interms of affecting their respective industrial status.

. Thus feuw of' them refused to fill in the quéstionnaires.

The labour prnducfiuity index of the TSS workers had
been measured on the basis of a ratihg which the respon-

ding Executives indicated to be imperfect. This is because

~the standard time.aE prepared and latter accepted by the

trade union of the organization was fixed at higher values;.

so that, the workers' could achieue:thertarget,and get

- incentive bonuses at normal situation.

Incentive bonuses are awarded to those workers.who excesd’



CHAPTER - 4

PERFORMANCE -MODEL AND -THE MAJOR-FACTORS .
INFLUENCING WORKERS' J0B PERFORMANCE

Analysis of the attrlbutes, variables or Faotors wvhich are
related to the b351c phenomena of behau1oural solences'and tne
human relations is a diFFicultAtesk;. The problem becomes more
complex when analytioal aPproaches are neCessary.lhe social ‘sci-
entlsts, the management SClBﬂtlStS, tF 2 economist and many others
haue gluen considerable eFForts to ‘overcome this problem of quan-
-"tlflcatlon of such factors, Uarlabls etE.wwthh are of qualitative
1n nature. An exampls may be gluen .when deflnlng the attributes

' oF a Factor such as"1nd1u1dua1 need aof a person" The scale for

.“lesuch attrlbutlon may be-

Low -——--... Ausrags —_— -Hi‘gh ——= Very High

"_.The aboue scaling may not be of any usefulness to. a researcher

unless he oan put some. numer1Cal values for these attrlbutes of

low, average, high,very high,. This Quantification approach has

- Predominantly taken its place wnen.computer abplication'Has become

a Pre-requisite. In the present work also quantification of attri-
butes of factors which are otherwise qualitative, becomes neceSSary.
Thus the present cnapter is devoted to establish such quantificar

tion scalas,
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4,1 Identification of the Pr1n01pal Factors Affecting Labour
Productivity- and their Relative Weightages:

In the preceding chepter the data oollection.nethodology
and a sampling procedure has been described in -details. The
scheme of th= questionnaire survey and data collection has gi-—
ven the basic Foundation in the development of the_propoeed
'SCalE; Uoinion survey based on questionneire(Type-I) reueaied
that most.of the superuieore and top-ievel management Executives
(1nclud1ng the englneers who are dlrectly related to productlon)
had placed the attributes of the Factor ablllty over those
oF .the factor "motivation" in 1nFluen01ng product1u1ty. Rblllty
may be considered to be a Functlon of tmo baslc Factors such
as "knowledge" and- "Sklll" It ‘has been observed that more than
50% oF the workers' perFormanca depended on these tmo Faotnrs.
The actual Flgure which has been obtalned throughout the opl—
| nion survey has indicated that knowledge and Sklll haue 55, 5%
in direct bsaring on the perFormanoe and that oF mot1Uatlon' of
42.5% and others 2%. Motluatlon is compoeed oF three bas;c Feo;
tors such as 'eociai conditionb 'indiuiduai n)ede'} and'physioel
conditions’ and 'others'. The actual strengths (meesured'in:terms
of percentage) oF thess identifieble. variables are shown in
.Table 4.1 below. Relevant primary data obtained from the oplnlon
of the management Executives is given in Table A.5.1 in

Appendix -V,



TABLE 4,1

'RELATIVE WEIGHTAGE OF THE KEY AND PRINCIPAL
FACTORS AFFECTING LABOUR PERFORMANCE

Key Faptofs Factors Cowest Razgghest Average | Total
i . . Knowledge 12 47 28,5 55.5
Ability g | S
o Skill 10 40 27,0
_ Sgcial condi- 05 . 40 17.0
tions . : -
Motivation  Lndividual 08 25 1225 . 44.5
_ _ "needs _ .
Physical 08 21" 13.0
conditions -
. Others 07 - 26 2.0
,ijaifz”7 100, 00

?Qin.Table 441 the rénges

extrame-vélues(thé lowest and

Management Executives through

ﬁeightages(ﬂue}age ualués) of

the highest) are given by

of each-Factofs are shouwn. These

the

the opinion Survey. The relative

éach factors have been obtained

by adding all the values as given by the respondents then di-

viding this aggbegate by the_tqtal no. of. respondents. These

average values could be used as expected values and as

the

"best" estimators by the population. A sample of the.respon-

dents was prépared ﬁho represented the tatal community of such
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"managemeht Executives workfng'in the'manufacturing'industries'
of similar nature having similar working Facilities,Théy showed
willingness to participate in the survey. The total number of

the respondents -was 50.

Other factors affecting the performance are discipline
and yorking environment. THEse_Factors are 6nly mentioned bf a
few of the respondents, their rglaiqu strength (qualitative
value of 2.0) affecting workefslperformaﬁce is not of any sig-
: nifipancef These yeial factors can be included in the motiva-
,ting'Fa;tors,.Saund and effective working environment depends
on'organizétional bulicy;-The wokars will maintain discipline
if theﬁﬁanagemeht takes'possible measures to satisfy their so-
_Qial needs and:payslpfoper attention touwards their welfére.Thé‘
1ffeLatiqg @éightage df'4a.5',‘cduld be assigned to the motiva-
_ting'Fégtnré; this meaning ”that 4&;5% has direct heariﬁg on
performance. The total scores allocated for quantification of
. the Sik Factors:wés 1b0; Accprding to relative wsightage these
factors could be ranked in a hierarchy as knowledge 28.,5%,5kill
, 27%, sqpial-cnnditions‘1?%,'indiuidual needs 12;5%, .Physical
conditions 13% and pther'feleﬁant‘Factors 2% respéctively.So.,
Far five principal factors and one minor prihcipal factor have
been established and these é:e rénked.aCCording to their rela-
tive merit'and‘impnrtance. It now becomes necaessary to establish
: reléuant sub~-factors for each 0% the principal factors which arep

cpmpnsgdﬁnf;thﬂse[sub-factors.
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4.2 Establishment of sub-factors for the 'knowledge' factor:

It has beesn obserued_F;Dm-ths queétio&naire survey with
thg management Executives that most significant& sub—Factors
which constitute the factor "Knowledge" are the ‘basic educa-
tion' of the workers, 'training', 'experienqe' and 'interest in

.jéb' etE. The Qualitative values in terms of the réiative weigh=
tages of the sub-factors are sﬁnwn in Table 4.2. These relatiue
wexghtages are derlved by us1ng 51mllar apProach as used in the

previous section for. the pr1n01pal factnrs.

TABLE 4.2

'RELATIVE HEIGHTAGES OF SUB- FAETDRS UNDER
THE PRINCIPA* FACTDR_"KNDWLEDGE"_ '

—

P e Range . L - : :
Sub-Factors “Touwsst . | nghest Aueragg w81ghtage thal
Basic educéfioh“, -'2;5'*3it1  17.O'“_ﬁ:-; 9.0

. Experience 1.5 0 12,0 . 645 S
Training ‘ . i 2.0 ) ) 17.0 L 7.0 '
Interast 2.4, - 1145 6.0

SigniFiCancerdistributiﬁn of differeﬁt sub-factors under
the principal factors "knouledge" is shoun in table A.5.2 in
Appendix V, It.should be mentioned here that some of the'rés—
pondents had_pninted out thét a few other sub=factors such gas

I.Q,, continued self educafion, drive e¢tc. might be influential.

But because of very ;bw responss and'importancé as shown by the

\
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. reSpondents,'these__are not iﬁblﬁdad-in_fhe ‘analysis_ and

also in Table 4,2.

4,3 Establishment of Sub-Factors for Principal Factor"Skill®":

The quantitative relative weightages of the sub-factnrs
_which constitute the principal factor "Skill" are shown in
Table 4.3 below. .These values are dariued from thé'raéult of

the questionnaire survey.’

TABLE 3,3

 RELATIVE WEIGHTAGE OF SUBFACTDRS UNDER '
THE PRINCIPAL FACTOR ™SKILL™

Rﬁn‘q'e :
Lowest | Highest .

"Sub-Factqré- Average weightage Total

"ﬂptitudei' 5 s o 11.5

' Fersonality - 2 12 : 6.5 - 27.0
- Accuracy - 3 ‘18“ _ . ‘ : 9.0 ‘

5

+
%
H

' Significaﬁca—distribution of different sub-factors in-
fluencing iabour performanﬁa under thardrincipal factor™skill™"
.is Bthn iﬂ.TablB.A.5-3 in-deepdix V. A few respondents
_mentiuneﬁ that penetration, capability,initiatiuenesgg haéd
-1wuikiﬁg etc. might be included along with the sub=factors as
indicated in Téble 4.3. But the relative importance given, for
thése sub-féctors, by the respondents were tooilom; thus these

vere not included in ﬁhg final consideration. Table 4.3 shouws
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that aptltude has- relatlue welghtage of 11. 5% of the total
performance whereas personallty affects 6 5% and accuracy

of 9% .

4.4 Establishment of sub~factors for the Principal Factor
"Spocial Condltlons" : S

Ths relative strength of the constltuent sub~factors
whlch constitute the Principal factor" social CﬂndltanS" is
shown in Table 4.4.;HelEVanr' primary data ebtained From_opin-
ion survey of the eanagement Executiues‘is‘eiuen in .Table

R.5.4 in Addpendix V,

TABLE 4, 4

RELATIVE WEIGHTAGE OF SUB FACTDRS UNDER .~ -
THE PRINCIPAL FACTDR “SDCIAL CDNDITIDNS" |

Range :.g;,{‘“ AvBrage . Total

SUb.}Fac.tgrs ] . |
Lowest | HlQhest = Welghtage

Organization structure 0.25 . 4.8 1;40,11
.ﬂ;ggg;zat1°” effi 0.20 851470

Leadership Climate .'0.2 5.0 . 1,20

Job Content” ' 0.2 3.4 " 1.15

Selection & placement 0.2 4.0 1+ 35 17.00
Norms 0.3 3.0 -+ .0.80 '
Wage~salary level 0.4 6.0 2,30

Incentives 0.3 8.0 . 2.20

Job evaluation 0.2 3.25 1612

Communieation 0.4 - 5.0 1.00

setationship with 0.2 3.2 1410

Leadership 0.2 5.5 0,90
" Performance Ratinq 0.3 3.8 0.80
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.-The fglatiue importance of each of tHé sub~factors
along with their wéightages as given by the respdndents
is shown in the above téble. It can be observed that wage-
salary level with 2.3% and incentive payment with 2.2% are
the two important sub—-factors.

4,5 Establishment of sub- -factors for the Pr1n01pal Factor®
"Individual Needs" :

' It'has been'o@safued tﬁat the most signLFidant sub-
factor under the prihcipél Facfof "individual needs" is thé
Job satisféction.-Tﬁe.ﬁierarchical_importance of ﬁhe.'dthe§ -
subrfactofs_a:a;.géheraliebohomiﬁ7conditions(Z.?E%) . levei
of aspiratioh(2 35%) perceptlon .of the’ 51tuatlnn(2 3p) and
on Jﬂb and DFF~JDb act1u1tles 1. 7%) Table 4.5 shnms thé-f
relative welghtages OF the aboue mentloned sub factors along

with their lowest and hlghest Values 1ndlcat1ng thelr ranges.

‘a

It may be mentloned that sum of the scores of the sub- -factors
Bquals to the scnre OF 12.5% for the pr1nc1pal factor. Slgn;-

rf;cance-dlstrlbutlon'of different sub-factors under the prin-

s

cipal factor "Indiuidual'Negdsf is shown in Tabie'A.S.S in
Appendix V. | ‘

It should be'méntioned here that é few sub—Factqrs
viz, recognition, promation, @bfkinér tool/machine condition

etc. were pointed out by some of the respondents as other

influential sub-factors. They had also assigned points against.

theég sub~-factors. But dus to. very low responses and:

—_—

P
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importances given these were omitted from the study.

TABLE 4,5

RELATIVE WEIGHTAGE OF THE SUB-FACTORS UNDER
THE PRINCIPAL FACTOR "™ INDIVIDUAL NEEDS"

- Ranae Average Total
_Sub—faptor ‘| Lowest | Highest weightags :
_Leuei of aspiration 1.0 4.0 - 2.35
Job “satisfaction 1.6 7.0 3.40
- Perception of situaticn 0.8 4.8 . 2.30 12.50.
On. job .% off-job _ . : ' |
activities 0.4 2.8 . . .70
'ﬁeneral.economic 1.0 . 6.50 2.75

condition

¥

4,6 Establishment of Sub-factors for the Principal Factor
"Physical Conditions": Ce :

fable ﬁ;ﬁ below shouws the felabive importgnce of Béqh
-of the sub-factors which constitufé the principal fgctbéﬁ<
 "Physical tonditions"‘ on the basis of the assigned‘pointé

as giuén by the respondents. Relevant Primary data regarding
sigﬁiFican0e-distributioh of the different sub-factors under

the principal Factor“Physical'Conditions“ is shouwn in Table

A.5.6. in Apfendix - V.
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TABLE 4,6

RELATIVE WEIGHTAGE OF SUB-FACTORS UNDER
THE PRINCIPAL FACTDR "PHYSICAL CONDITIONS™

SUB;FaCtDr Lumessanqsighest ' 3;5;:%299 fotal
Lighting . . 0.8 44 | 1.82
Temperature 0.5 4u2 ’ -1.80
Ventilation . 0.6 3.6 1.85 13.00
Cleanliness 0.5 - 4,57 .sg
Rest périod ' 0.5__ 3.2 f. : ! ~1.50
Saféty- B 0-51"¢-‘51° o '_. ‘2;20
Health ' o.8 ,‘*is.o' - ‘_2.25‘

A Few'respondehts.mentibnéd tHat~ sanltatlon F30111ty,
alertness and fatlgue, dBUlCBS euch as Jlgs-'and flxtures,subé

sidised food atc.,mlght be taken .as other sub factors affect—

ing phy31cal CDndltanS. But the Frequency DF the rasponse ‘was

so low that these wera dropped.

4,7 ,General.Discussion.}

It has been. obsaruad that the relatlve welghtages of
the prlnc1pal and sub-factors -affecting labour performanca
are widely ranged interms of the lowest and“highestfuaihes.
The possible_explanations for such wide uafiability in the

responses were”as given - in the next Page.

(a) The mid and top-level management Executives are not
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much aware of the humanfaspects, behaviour and human
: relatiqns.-
b) Speciality of. supervision were different for the res-

pendents and also different plant wiss.

c) The type of product and output, technology of produc-
tion were different plantwise.
- d) Complexity of the job=-content of workers under the

" respective Executives' supervision were different.

i
('?. .

e) ‘ﬁxistingrfaeilities, were different for different Plants.

A

: The present werk would provide a basis for evalUF¢an of
werkeret JOb performance on the b3315 eF thelr 1nd1u1dUal con-
trlbutlen temards performance. The pr1nc;pal and the sub Factors
1dent1fled 1n the preu10us sectlons and thelr relatlve welghtages
gluen could be usedmto measure the work preduct1u1ty index quan-

)tltatlvely. Based ‘on the relatlve welghtages a perFermance model'
is deueleped as shown dlagramatlcally in Flg. b 1._The model has
l'seme spe01al CharaCtErlSthS such as (1) size of each segment
_reFlects its relatlue lmportance(ll) the Facters in each seg-
' ment eF each CerlB are deemed to effect and help determination
of the Factors in the correspondlng segment eF the next smaller
Cchle (111) the factors in each segment of each 01rcle may fre-
quently affect ether segments in the same circle and consequently
they are zffected by the factors in some of the other segment in

that circle and {iv) the factors in each segment in each circle
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319n1FLCantly affect ths smallest c1rcle(1ndlcated by workears'
job performanca"Lp) ~The utilitiy of this model is multi-di- -
mensional, spec1ally for evaluation of the overall labour pro-
ductivity index (ULPI) as there exists a high correlatlon ba--
tween the labour product1u1ty index and the ouerall labour

product1u1ty Index.



CHAPTER - 5

AN ANALYTICAL METHOD TO WUANTIFY THE PRINCIPAL
FACTORS WHICH INFLUENCE LABOUR PRDDUCTIUITY

The proposed qUantiFiCafion épprOach_Fnr the measﬁrsﬁeht of the
principal Factors-inflqancing labour Productivity is developed on log-
ical-and subjective kasis. The labour productivity Indéx model is
depicted in Fig. 4.1 in Chapter 4. Inithe F;gura the principal and

sub-factors influencing LPI are shown. The circular diagram in'Fig.4.1

is now transformed into linear form below: '

/ >
Ist Levell Knowlédoe Skill Social Individual Physical Others
of conditions neegds _ conditio-
abstrac— : . . : .'.'.‘.‘_-5.._.__ _' L
-Aion g 1.Basic 1.Aptitude 1a Wage Sala- 1 Job Sati=q, Health 1.Discip-
Education rary level sFactlon o - . line
2.Experi- 2.Persona- 2.lncent;ue 2e Ganeral 2 Safety 2 Env;ron
ence lity S - Economlc S ment
‘3. Training 3. Accu- 3. Urganiza; : condltlnn 3.Uantlla-
' Tacy tional eFF-lB-Leuel 0F -tion'. - B
4,.Interest ciency asplratlonf ﬂ.nghtlng :
“4.0rganiza- 4. Percaptlon
‘tional Str- of ths situ=5. Tempera-j-
- ! ucture atlon , - “turs
L i
2nd Level 5.Selection 5. On- job . 5. Cleanli- -
of & placement and off- job ness
abstraction a -J

6.Leadarsh1p—aCtlUlty. 7}Rést 
~ - climate o - period
7.Job content ' ' '

8.Job evalug-~
tion

9+.Relationship
with supsrior

10.Communication
11<.Leadership -

12.Performance
ratings

13.Narms

— \
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.It is evidenf from the above system that six principal
factors have bean included in the first level of abstraction
7andl3a sub-factbrs.in the second level of abstraction. A few
other factors which because of their insignificant role iﬁ éFF-
ecting labour pafformance are not included in the analysis.

The basis -of thé proposed Quantification procedure is
collectlon OF values of the sub- Factnrs in hierarchy,The hlera-

rchlas ;are as Folloms.-

4. The qalués of the principal factors and are placéd at

-the top of the hierarchy.

i, ,-Thervéluésiof_the §Ub4Factors are placed next.
iii. .-Ranga oF valuas oF the sub Factors(based on wrltsrs

'oplnlon wthh agaln based on lOglC of the economlc and

managerlal 501ancas)

It has beén diséussédfthét on the basis of the'quastip—
nnairs suruey numerlcal values for tha first leual and second’
'leuel attrlbutes are 'a551gned. The mlnlmum a551gnable'_values
for the factors such as knomledge,rsklll, soc1al conditions,
individual neads, phy51cal ~conditions and other Factors inf-
luencing labour performance are 28.5, .27, 17, 12.5, 13 and 2

units(out oF'100) respectively.

The central'theme of this section is to develop a pro-
cedure for the determination of a'range of ualues/weightagas

of the sub-factors which is ra%her a complex task.In this study
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the broblem has*ﬁeen_résolyed with.the helb;oﬁ.logic and sta~
tistics. Some-rﬁleuant”informationiregarding—the-proposition
of quantitative scales of different sub-factors as obtained
from quastionnaira (Type-I11) survey have been shown in

Appendix =-IV.

5.1 Establishment of quantification scales for the - factor
'knowledge' * _—

‘The range of values (i.e. relative weightages) for diff-
efent states of sub-factors of.thqﬁppincipal factor"knowledge"
have.been shown in Fig. 5.1. The proposed scale is based on the
TFolioming points: _ >
i. ° The ﬁighest marké_oﬁ,9 quntsrhas been awarded to those
'j workéré mhqée'lével of educatibn'is higher secondéfy and
Wabﬁug'andtﬁhe'lowést'of 255 for level of education of 0-3
'“bA} c;aséeé'és basic}éducatinn(Schooling)..The remaining scale
oF_points of 5, 6y 7 and»é is cpnsideréd for levels of edu-
catioﬁ as:basiC'éducatipn upto‘3f5 classes, 5~-8 classess,
B~-10 classas and secondary school leuei(S.S.C.) respec-
tivaly. | | H .

.ii._r The'highest mark of 6.5 has been awarded to those having

:20 years or more of experience and the lowest of 1.5 marks

"ubto 1 'yeaf. of experience in the respéctiue field. The

intermediate scale of points for 1-3 yéars, 3«5 years,

. 5=10 years, 10-20 years of experience are 2.5, 3.5, 4.5&

5.5 respectively.
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Marks - " | Bagic education
BT Py T ] ® S )
Clasg 0-3 3-5 5-8 ' 8-10 . SsE - HSC & above

Experience

Marks

>y 25 | 35 | 454, 5.5 0 6.5

Years 1.. 1-3  3-5 5-10 10-20

20land more

_ Training
Total longitude
. Marks - SRS : ) T L
No Upto 6 month 1-2 ysars 2-3 years - 3 .years & more
Training six 1 Sor e . o .
' months Y a R
Total area of training ( aubject'maktgr)'-".17‘i‘ﬁfg ',.w_{f
"L_‘O'L | 0.4 \ 0.4 - J 0.4 | 014  N 0.4 . \
Machins Fitting Lathe Milling . Grinding Welding
shop - machine : |
~Interest
20 40

6.0
- Highly interssted

! i [

Less inte~ Average interes-
~rested ted

Fige 5.1

Wéightages and their.distribution for different states of
the sub-factors of‘kﬁuwledgeTprincipal factor).
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iiis Tuwo separate scales tor.points—score for training has been
prepared Gna llnear scale is used for the total longltude
of tralnlng and other for subject matter of tralnlng..The
highest points. for thosse tuo Catsgories are 4.6 and 2.4 re-
.spectiuely. Usually the lengthraf training is more important
than the subject matter_oF training. For a worker having no
tralnlng ‘but a process of continued self education through
worklng experlence ex1st he will be graded . with 1'mark;Afor
‘Upto 6 months 1t 1s 2 marks,‘For 6 to 12 months it is 3 marks,
for 1 to 2 years 1t 1s 3.5 marks, For 2 to 3 years it is -Al
marks and . For‘ 3 years and more it is 4. 6 marke. Marks for
ethe subJect matter of tralnlng has been dlstrlbuted eQually”r
among the prrn01pal areas oF tralnlng euch as. machlne shop,‘
.Flttlng, Lathe machlne PracthB, mllllng machlne practlxe,t
nrlndlng machlne practlce and meldlng praCthE, and in every

case the mark is 0. 4

iv. The degree oF 1nterest rn a spec1tlc job can only’ be measu-—
red through a 51mpllfled cla551flcat10n scale such as low
average and hlgh. Thus the marks have been allocated forp such
a scale of low to high as'3 4 and 6.

5.2 Establlshment of QUantlflcatlon scales for.the factors,
"Skill" and "Social Condltlnns" :

The scale values of the relat;ue weightage for the different
states of the subafantors oF"Skili“ has been shown.in Fig.5.2
The'distribution_of weightages for the different states for the
sub-factors of"social conditions"ie.rather'compIi:ated.The fact-

Oor is composed of several sub=factors which are themselves multi-
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Aptitude
] 5.0 | 8.5 - 1 11.5
Low Medium. . High
Personality
!_2'O>I 5“9 _ P 6.5 |
Less Average L High
o VAccufacx
30 %0 9.0
Low . Medium . = High
Fig. 5.2

Weightages and their distribution for different states of the

sqb—Factors_qf“Skill(principal factor).

.
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 dimensinnal. The various scales are .. given in Fig. 5.3,
The following points may be observed from the various scales

of Fig. 5.3.

i, The highest and the lowest martks of 2.3 and i.d réspec-
tiuely have beenballocated to workers having wage equivalent
to Tk, 1500/~ or “more and upto 600/- p;r month réshectiuely{
In bétmaén fhesé'tmo exfreme'ualues two more intermediate
attrlbutes have been 1nstalled. These are given as a class ofr
Tk, 600 1100 and Tk. 1100-1500. The points allocated of 1.0?
1.5, 2.0 and 2.3 are given for the four attfi’buAt'as'_..Similér-

procedure has been followed for the SUbrﬁaqtop‘“ihééntiUB“ aé

showh in Fig. 5.3,
.. X

ii. Organizational efficiency has been”diuidéd 1nt0 three“f-

ratlng levels such as less, auerage and hlghly efflclent and'_;

knowlng the highest and lowest values'- for hlgh and lom tha:~@{1

auerage has been taken as the m1d-p01nt DF the tmo extrame-

values. Similar is the weightage dlStrlbUtLDn method‘For the. "

sub-factorsi-job content and job-evaluation,

.iii. The distribution of weiéhtages FDr'sub—Féctﬁps éucﬁ as
organizational structure, .selection and piaceﬁent, lpadership
"climate, relationship with superior énd communication éfe made .
using similar procedure: Each sub-factor has three attributes 
mhich‘are graded accordingly. The allocation of‘scores'for each
of theserattributas are such that less than propnrtio%ate values =+

are assigned for the highest rating levels of gach sub-factors.

v

ad
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1.0 ' 1.5

L . . ] 2.0 [ - 23 |
Upto Tk.600~  Tk1100- Tks 15004~ & above
Tk.600/~ . 1100/~ 1500/~ - Lo
Incentive
95, 1.0 ., 1.7 L 2.0 | 2.2 |
Upto Tk,100~  Tk,200-" Tk,400- . - Tke500/- and above
- Tke100/-  200/- 400/~ 500/~ : ' .
-Drganizétidn eFficigncxl
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s Ty o | e
" 'Less -   . “Average L . High

- DOrganization structurs

0.5 - 10 S 14

[ 1 : !
Poorly Satisfactorily , sia Well
‘Designed © designed - ¢ designed
" Fige 5.3

Weightages and their distribution for different
the sub-factors of ‘social conditions(principal

[
£

(4]

states of
factor).
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Selection and Placament

1.0 ) ’ ©1.35 |

Autocratic

| 03
‘Not pro- Placement OK Rightly placed.
perly but for right ' .
placed pPlacing needs
certain change’
.Laadership'Climaten
. 0.5 1.0 s -2
Democratic -Combined |

Job . content

0.8 oo : 1.15

. 0.5 l | | 1
Less Traditional _ Well defined
~defined ' -

Fig. 5.3 (continued)



Job_Evaluation

1  0.5- \ 0.8 | 112 |
No avalua- Irrigularly Regularly and syste-
tion &t evaluated matically evaluated
all ) : '
ﬁglationship_giﬁh superior 7 ' S
C03 08 |
Nt .l H g
... Not “Normal | : Good
o .300d ' - Do

b ‘

‘Communication

03 e T 0 b
L l : 1 I
. Satis- Medium -~ Good
. factory A :

Fig. 5.3 (continued)
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Leadership
A 0.4 i .6 | 0.9
Average : Good Ercellent

Performance Rating

, 03, 05 - 038 1
" Satis< - Good Excellent
factory
Norms
02, 04 . 06 0.8
Un - Satis- Good . Excellent

satis- factory
factory

Fige 5.3{continued)
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Civ. Laadarship has been divided into three rating levels
such as average,good and-excellent._PerFormanca ratiné has also
been divided into three rating levels such as.satisfactory,good
and encellent. In both such casas the allocation of scores uwere
made in more than proportlonate basis. This is becauss the rea~
pondents empha81sad strongly that attalnment of the hlghest ra=
tings for such sub-Factors require special eFFDrt, sufFlclently
long experience, willingness For self deuelopment etc. on the
part of the workers.

5.3 Establishment of quantlflcatlon scales For the factor
" Individual Needs™ : . :

The range of numerlcal 'alues For the leFerent states of
sub- Factors under "Indlvldual Naeds" naue been shown in Flg.5 4.
The dlstrlbutlnn oF welghtagas For the leFerent states oF ‘sub=~

factors have been done con51der1ng tha Fnl awlng polnts-

?

1. " Average Job satlsFactlon has .greater eFFects-}n‘pruductiuity
than low satisfaction whereas hlgh job satisfaction has less than
p:oportlonate effects on productlylty. Accordingly rating factors

have been assigned with scores.

ii. General economic conditidn.of-a worker tould:tezmeasured
interms of incomes other than salary indoﬁa. There -are four grades-
such as incomeda) upto Tk. 300/—(b) Tk. 300-600/~(c) Tk.600-1000/-
and(d) Tk. 1000/- and more per month. Ratlngs for these four levels

s
were given on the basis of a non-linearly increasing pattern,
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Figs 5.4

Weightages and their distribution for different states of

the sub-factors of "1ndiuidual needs"( principal ,Factqr).

o
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Figs 5.4 (continued)
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iii. Level of aspiratiqn is the gap between -*desired and actual
salary of the worker. There are ;hree.éroups of rating levels
Such és high, ‘low and averagé.‘When the above gap is more than
Tk.ébo/ month the workers aspiration is high, when the gap is
upto Tk.300/ month it is low, for Tk. 300/~ to Tk.600/- month
it is average. The weightage.woulq increase asrfollows,_high-low
-average. Ilhe rating_ié_gihen_strictly'pruportionately as 1.3,

1.Brand 2.35 for high, low and average respectively.

iv. Perception of the situation has been divided in three-
rating levels such as badly'aqceptablé, average acceptability,
highly accaptahle; The rgting levels were given score on more -

than proportionate basise -

v. On-job and er;jab*gétiuitiés'has‘been divi ded iﬁto—fhres
rating groups such as too less(low) avsrage and too—much(hlgh)

but the rslatlue welghtage For lnw and ngh are same. The arguﬂ
ment is that tooﬂléss and. tuo-much of such aCtlUltleS'haUB equally'
negatluely.lnfluencss the" level;of productlvltyj In such a case
the avefége value Shouid have'tﬁe-best effect on productiuity;

For average of the attribute'1 7 ‘points was allocated and 1.0

p01nt each for the other two categorles(too less and too much)

5.4 Establishment of quantlflcatlon scales For the Factor
"Physical Conditions" :

The weightage distribution for the different states of
sub-factors under "physical condition" have been shown in Fig.5.5,

- ‘
All the sub-factors under physical condition have besn dividecd.
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Health
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fFige, 5.5

Weightages and their distribution for different states of the
sub-factors of "physical conditions" (principal factor).
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into three rating levels. The groupings for the various sub-

factors are given as follous:

i. Health ~— Vba'd —+ satisfactory — sound.

ii., Safety — low —» medium — high

iii. Ventilation — poor —» satisfactory —s well

iv, 'Lighting‘—- InsuFficient'-t-tolerable -» sufficient.

u.. Temperature = badly adjusted —&satlsfactnry*>801ent1Flcally
adJUSth

.ui;- Cleanliness-—limperfect —*-satisfactory—a-berfact

Uii._Rest period — Not properly Followad -)-more or less

Followad—f‘strlctly followed.

The allOCatlUn of polnts for the aboue ratlng levels of
ach of the sub Factor was made in such a way that the numerlcal
-ualues 1ncrease mora than proportlonately. The sub- -factor's
':'temperature aﬁd cleanllness are the exceptlons because of
'thelr relatlua 91gn1F1canca(Table A 5.5 in Appendix V) in
aFFectlng the labour performance. for the othar sub- Factors
' the ratlngs of their attributes were made in such a’ way that

thelr values 1ncreasa lsss than proportlonately.

5.5 Establlshment of quantification SCaleS for the factor,
others"

It may be mentloned that 32 sub- Factnrs variables have so
- far been 1dent1fled and hence quantlFled by appropriate ratlng
scales. There are other lmportant sub- Factors such as discipline

4

and environment not conSLdered yet.These sub Factors have been



(9

Discipling

L 05 1 1.0 | | 15

78

. Satisfactory Good - _ "Excellent

A

Environment

] 02 ., : 05 T
Satisfactory : Good

Weightages and their distribution for differsnt states |

of the sub-factors of"others® {Principal factor).
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Placed in a separate catsgory:of principal factar called "others"®
_which'has an inF}uence.pf 2% on the psuductiuity as .revealed from
the ﬁusstionnairs survaey t}ps = I ., The sub-Fsctor discipline is
bsisg divided into three rating levels(attributes) such as satis-
Factqry,_good and excellent and their relationship with produc-
‘tivity is directly proportional..Thus their satihg values were
given Strictlylproportioﬁately as shoﬁn in Fig._S‘G The sub-
Factor environment has two attributes, such as satlsFactory and

good 3 the marks allocated are 0,2 and 0. 5 ragspectively.

The quantification of all the factors and the sub-factors
is complsts. The appllcatlon and adoptlon DF .the quantlflcatlon
procedura would rBQUlrs the user(s) some mental tralnlng. Slnce
' some dsgree of subJsct1v1ty is 1nhersnt in such type of procadurs.
there is scnps of some. dsgrss of Uarlablllty in asssssmsnt._Thls
Uarlablllty on ths part oF ths asssss%f couldbs reducad if Follo—
‘wing measures are taksn-__ . | |
1. The assessor may devslop a llttle awassnsss of the SUbJSCt-

.1u1ty nature of the proposed scallng system.

ii. . A detailed study of the managsment system of tﬁs:concer-'
ning authority. | |

iii. THe assessor would be ‘honest' and accurase in assigning
scores to the attributes of ths factors and sub=Factors

sao that ths any degree.of biasness could be avoided,

-
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iv.
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The target workers may-aiso have mental mpfeparadnass

of the quantification procedurs so that any degree of

biasness in their performance assessment could be kept

at a low level,



CHAPTER - 6

ESTABLISHMENT OF THE PERFORMANCE MODELS

The possible scope and application of Multiple Regression
analysis technique has been proposéd in Chap#ar~3. Mention hgs
been made that threg manufacfuring units(engineering)namely (i)
‘Bangladesh Diesel Plant (BDP),_(ii) Bangladesh Machine - Tuols'
iFactnry(BMTF) and (1ii) Talephone Shilpa Shangstha (TSs) were
considered in the present woTK . The present chapter is devated
to maka a completa analySLS of the dE.a-CDllECtEduFPDN the above
three units. A multiplerﬂegressioh Computer Package in the SPS5S
: iiﬁrary'has‘been used. This method islan;extfﬂmelYpoﬁerFul tool
afqr_the presaht'type of analxsis.‘fhe iBM 370/115 computer in

.the BUET Centre has.beén used. The results and performance équa—

nrrtlons From the regr9551on analy51s are presanted in the Chapter.

JMoreover, dlSCUSSlDﬂS on the results .have also been given.

61 Developmant of Performance Equatlon Using Multiple
Ragr9551on Analys;s.

' In‘the regression equatioﬁ.the left hand side variabls is

. the wofkerg'ljﬁb performance indax(Y).anlues'of this variable
merejcalculated for each of the selectad workers. The Y-valuas
were calculated by usiﬁg a simple ratio of standérd(measured)time
for @drk_done.and the‘actual-time taken to do the work. This has
-already been aiscussed in Art. 2.3 of Chapter—B;‘An exanple of
calculatlng the Y—ualues of a partlcular worker has been wiven in

Table A. 7. 1T of Appendix VII, .The rlght hand side variables af



the regression equation i.e. the explanatory variables X1,

X X Xa, X5 and X6 were calculated by using the_quantifica-

2 T3
tion scale developed in Chapter-5. The scheme for calculation
of the values of the explanatory variablee has been Qiuen in
details.in thaf Chapter. It could be recalled that wvalues of
X'S are ascertained by addihg the ualdes of all their sub-
Factors.-Fer Uariable 21, .

fiable‘sub—Factors,'such as basic education, experlence traln—

(knnwledge) for example, four Quanti-

ing and interest in job are rn be considerea. These sub- factors,'
- are quantified with the help of the proposed quantlfrqatioh SCale,
. The caleulated valees of the -Y and correspondingffexplanatdry'h-
variables for a total of -35‘easee From three separate plants

‘were tabulated as shown in Table A 7.2 in Appendlx-'UII

6e1.1 Use of Multipie Ragreseien'ﬂnalysia;:;:;.‘

fhe numerical values of‘each co- BFFlClehtS;.eiDng“-Elth‘
various dlagnostlc StatlsthS were obtalned separately For the
three plants. Flnally a comblned regr95510n BQUathn mas estab— :
llshed when the 35 Cases were considered together.\ﬂnalysls of
Vvarlances has been made for all the regre9510ns. By analy51ng-
varlanCes, the hypoth951e that no relatlonshlp ex1sts betwesn
.the dependant and independent variables may be tested, this is

performed by computing the statistics, F— valus* and comparing

*F - valus is definead as the ratio of Jariances‘between two
populations,
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if witH critical values at various levels:.of confidence

_ limits.vDurbin;Hatson_tast of reéidUal differences shouws
mhetHef the pPredicted values of the despendent variable 'KP"
(performance) deviate significantly from thoée'of observed

or not.
Regression Equation for the Diéseal Plant:

For the Diegsel plant quastlnnnalre ‘survey was limited
rto a total of alevan workers .« The highest’ ualue of the per-

Formance 1ndex obtalned From the sampla was 84 6 percent(LPI—

0. aaso) and the. lowest value was 67.9 percent(LPI-O 6790).
'Tha:regreSsion equétion.obtaided'is_giuén below:

fv"; 0*241“+ 0.00182X, + O, 01620X2+ 0. 00891X ;- O. ooaasx4

¥, 0. oo97x - o, 02154x6 L (6.1)

A stepﬁlse regr9551on had-been mada in the analy31s.Table
6. 1 prasents the mean, standard deu1at10n of tha.Jarlables and
iﬁ Tabla 6.2 a matrlx of. rank correlatlon co- efflclents(pearson
co—efflclents) is presented. Numerlcal ualues of each regrassion
co-eFF1c13nts, the various statlstlcs such as F—ualues, multiple
regression co- eFFlClents, R? and analy31s DF variances are shouwn

in Table 6. 3. In Table 6.4 the residual leFarences betuesn the

observed and predicted values of KP ars shoun.

»
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Regression Equation for Bangladesh Machine Tools Factory:

~ Guestionnaire type- II had been distributed among
twelve selectad workers of BMTF, Thus the regression ana-
lysis had been carried out on these tuwelve Cases. The highest
performance leuel Fnund was B0.15 percent(l 8. LPI=0, 8015)

and the lowest of 50.60 percent (LPI= 0, 5060).
The multiple regression equation is given hy:

¥ = -0.133+0.0079K, + 0,01093X,+0.01116X ;+0. 00368X

+ 0, 01903X

4 .

+o;03026x- ,(6.2)

5 6

From the regr9851un analy51s as is done for the DlSSEl

Plant the correspondlng Tables are given in Table 6 5, Table

6.6, Tabla 6.7 and’ Table 6.8,
Regr98510n EQUatlon for the Telephone Shllpa Sangstha -

Artofal UFrt;elue @Jrkefs' uF the Telaphone Shllpa
‘Sangstha(TSS) had been’ selected for the questlonnalre Suruey.
The regr95310n analy51s was thus carried out on these twslve
cases. The hlghest performance level obtained f rom this sample
was 115;2 percent(i.e. LPI = 1.152)rand the lowest of 99 per
cent (LPI =-0{99).‘The multiple 1linear regression equation is
giyen aé.Followéi

+0,00658X

Y = ~0.933+ 0.00475X +0,03845X

2

4
5 O.QBBBX

1

X ~0.00151X, + 0.07917X 6 (6.3)
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The various'statistics, pearson co-relation metrix, values
of the regression ca—efficients with the analysis of wvariance
and the residual differences are given in Table 6.9, 6.10,6.11

and 6.12.

The Regression Equation for the three plants Combined:

A multiple regreéhion analysis had been carried out with the
comblned 35 cases from Dlesel plant, BMTF and TSS together.

' The idea behind thls pooling eFFort is that the three ‘plants
are simi-ar in nature(Machlne facilities) so that they woﬁld
.behaﬁe identical in terms of workers' performance. In this con-.
text the hlnhest value of the performance leuel obtalned “was -

,115.2.;percent'and the lowest of 50.60 perceht.

Thus the generallzed performance model appllcable to all

the morkers working in a manufacturing unit and performlng simi= @

lar JObS(mEChlplng”, opsratlon) using similar technique on the

same technology, the regression equation is given by,

Y = =0, 159+ 0.00212X,+ 0.00884X + 0,03456X

~0.01366X,+ 0.03698X + 0.0548X, . (6.4)

4
The uarioﬁs statistics, the pearson correlation matrix,.
values of the regressors' panFicients.with the analysis of

variance and the residuals are given in Tablé 6.13,6.14, 6.15
and 6.16. NumeriCai values of the regressor coefficients with
the constant terms for three regression eguations for the thrse

»plants{Diesel plant, TSS sBMTF ) are consolidated in Table 6e17
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6.2 Results and DPiscussion :

A stepuise regressicn'analfsie has been made 1in the
Present work. The synbcls used to represent the dependent and

1ndependent variables are as follows:

Y = KP = perFormance(wcrkere_jcb'pechrnance index)
X, = KN = Knouwledge - |

X2= .KS ;'Skill : ‘

X3= NS = Social Ccndrtions

X,= 1IN = Individual reeds

X5= N? % Pnyeicai;ccnditicns _

xsf NC = Dthers(cther explanatory Factcre) )

From Table 6.1, 6 5, 6 9 lt has been cbserved that. ave-
-rage performance leuels For BDP wcrkers is’ 76 1 percent Fcr BMTF
and TSS wcrkere the Ualues are 67 87 and 1OB 9 percent respec—
. tively. Table 6. 13 1nd1cates~that average pechrmance leuel is
B4.55 percent con31der1ng 35 cases oF the three plants ccmblned.
ThlS pechrmance leuel is hlgh enough because questionnaire sur-
uey was limited to selected skllled “and Seml-skllled wcrkers.Frcm-
Table 6.2 it could be- cbserued that workers perFormance, KP is
positively correlated with at; the six explanatory variables.High
correlations exists betwsen KP'and'kN(kncwledge), KS(Skill) NS
(Social ccnditicns) IN(individual needs) and NC(Uthers) A low
value of correlation cceFF1c1ent between KP and NP(phy51cal ccn~‘
dltlﬂn) suggests that the influence of this partlcular Uarlable

\
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is;uary low;_Tha possible explanation is that‘physiCal condi-
tion for all the workers' interviewed uere almost similar. Thus
the workers' of good performance level and thosa.of the average

had been graded equally.

Table 6.3 shows that the regression co-efficients are sig-
‘nificant below 1% levgl of significance. Ubserued:F-ualﬁe of 92.43
is much higher than F =15.2 and tﬁe multipie éornelation‘ﬁoeffi-
cient, R2,-mas'0;993.‘Thel;egression equation 6.1 shows that the
-variablés such as knowieﬂge, skill, social cond&tiqns_and physi=-
cal conditions have pusi€iﬁe co-efficients meaning that any inc=
reése in théif ualUEé would ihqrease the performance level, but
Variablqé NC and IN are nédétively'signed. It is interes£ing to
hdte:that:simpléicorféiation.oF KP with NC and IN are high ahd
_positiyely signqd yet thgy fail to_show up with pbsitiue éign in
)fﬁeﬂrégreésiqn eqdatioﬁ. This miéht be due to the intercorrela-
'ﬁiﬁn‘betmeén thg indepéhdent uariabies.lDﬁrbin Watéon test value

IQF‘1.568 of the residgal différsnces shows that the pfedicéed
Qalﬁeé of the depéhdegt uariébie deviatse-insignificantly from

that of ‘the observed values.

'In'Tablé 6.6y it.is observed that BMTF workers' performance
istpositiuely correlated with all the gexplanatory variables. The
highest'correlétion exists betméen performance and skill, The co-
rrelation between the perFormance'énd susial~conditions,knowlédge,
‘otherg, individual needs.aﬁd physical ‘conditions are also highly
significant. Thke correiation matrix shows that the partial corre-

lation co-efficients are all positively signed. Table 6.7 shous
: \
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that all the regression co—éFFioients'aro significant below 1%
t(FO 01 3 6, 5) level oF 31gnlfloanoe. The obserued F-ualuo of
457.23 is much hlgher than 10.7 and the multlple correlation co-
efficient R2, is found 0.998.'The Regression oquation 6.2 shouws
' that all~the six explanatory variables. are positively signed. It
indicates that increase of any one of the Uariablos will givo
rioe to increased value of perfotmanoe-indéx._Again,Dufbin—watson
Test Statistics of 1.70 shous that the residual differsnces be-

tween the observed and predicted deviate insignificantly.

Table 6,10 indicates that in TSS the'uotkers' porformance
" variable is positively correlatedi with'knomledge; skill}.sooial
conditions, individual neads and others whilé negétively‘oorrela-

ted with physical conditions.

During the survey it was Found that those workers selected
for 1ntervlew had been worklng throughout the same worklng oondl—'
" tions 1nclud1hg ventilation, llght;ng, temperature, oleanllnaos |
etc. Thus identicél marks had‘beenfallooated-to'most oFlthevwor4
kors considerihg those physical oohditions mhich are similgr in
nature. Naturally marks allocated wersfalSmost samerirrespective'
of the potformance level. Thus, the negatiue sign éppoéps to be
appropriate. It means that an inoreased.valuo of NP does.not ne-
cessarily imply on increased value of Kp-ond vise-versae. Tahle
6.11 shows that all the regression co-efficient éfe significant
below 1% level of signiFiCanoe: The observed thigh F-uaiueﬁof 44.6

is higher than that 7F, ;. of 10.7; the multiple correlation
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jco-eFFicient, Rz, is 0.982. Regression eQUatlon 6.3 shows that
- put of six explanatory UarlablesJ Flve variables such as KN,
' KS, NS, NP and NC are positively signed. The only variable, IN,
is negatively signed. A possible explanatioh ls that marks all-
ocated to the uariaoles KN, KS, NS, NP and NC are suoh that
increase in thelr values wlll result in increase in value of KP
but this does not apply wlth the variable IN increase in ValUB
'of whlch results in decrease in KP. Workers' haulng more_experlr
renca, training, aptltude ac:uracf,pay scale, incentives etc. ‘had
‘ been,graded with more marks, whereas the workess whose 1nd1v1-
_-dual'oeeds ara high to satisfy'theirphysiological and egoistic
l'BXpECtatanS and leual of aspiration had been allooated low
'srores. Thus ‘the oorrelatlon bstween perFormance and 1nd1u1dual

ineeds 1s negatlve and thls is rather artlflclally schemed by the

't fwrltar;_Moreouer-‘lt is’ lntEreStan tD nDte that’ although ‘the

f51mple oorrel“tlon betmeen KP and NP (negatlvely correlated)
was of much low value, the co—eFF1c1ent oF the regressor ‘NP ,is
_p051t1uely 51gned in the regresslon equatlon..Thls is no way
lndlCates that NP ‘has SlganlCant contribution’ towards the pre-
dictionf Durbin-Watson Test of 1.97 of the re51dual differences
shoms that the regressionrualues-are.negatiualy auto-eorrelated
' The high ualue of Durbln-watson statistics of around 2.0 signi-

Fles that the Values are hlghly correlated. - -

Table 6,14 shows that performance 4, KP is positively co-

rrelated with all the six explanatory variables, while conside-

, : : : ) :
ring 35 cases of all the three points combined. fFor each



90

combination the highest correlation exists betmeén-perfor_
aance‘and,social,conditiuns. The signifiCant correlations of

KP with other variables are given in order as physical condi-
tians, others, skill, individual needs. This correlation could
be explained by Tables 6.1, 65 and 6.9 where the mean values
of these variables NS, Np, and NC substantially differ plant-
@ise..ln contrast variable KN doss not differ much plant - to |
'plant.'This is evident as most of the subject morke;s‘ were
ékil%gd and semi=skilled in nature as stéted earlier. Most of
them.had idénticél basic education, experience, training and-
interest. The mean valuos of the variable NS are Found to bei
ETH 42 F;r BoP, 9.99 for BMTF and 15.68 for TSS: respectlvely. It
'51gnlfles that TSS workers are getting more social beneFlts thdn
the workers of. the other two. plants. The social beneflts given
to the workers of thei BMTF a;e'not muéh.‘Thug the wﬂfkéfs{:édé* 
,rage.joh perfbrmanCE'is high in- TSS and‘relatively lom)in-BMTF
"From thls finding 1t is becoming evident that the 3001al condl- :
.tlon is the most significant Fgc;or for incresing performance.
Equation 6.4 shows that the explanatory variables KN, KS, NS,

NP and NC are highly influential all having positive cusffiéients.
The only variable IN has the negative co-efficient. Table 6.15
indicates that association of the indepehdent variablaes with"
the dependent variable is high;y signiFicaﬁt below 1% level of °
signifiéance. The observed F-value of 507.49 is much higher than

FO .01 of 3.56. The multiple correlation co-efficients, R2, was

-

found to be 0.99. Durbin-Watson Test of 1.57 of tHe'fesiduaI
]
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difference shdms that-the values are almost negativély_auto—
coprelatéd-and-the pfedicted ualua of dependent uarigble is
most likely egual to that of observed ﬁne. Hence for | high
value of F and_R2 the equétion 6.4 can be taken as the gene-
ralized regressioﬁ equation for measwring the labour perfor=-
~mance Index of workers' Ffrom similar plants such aé these con-

sidered in the study.
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TABLE 6,17

RESULTS 'OF REGRESSION VANALYSIS

(Numerical Values of Regression Co-
efficients with the constant terms)

Regression Constant KN KS NS IN NP NC
No _ ' '

(For gpp)  ©-241 0.00182 0,0162 © 0,00891 =0,0043 0.0097 =0,02154

6.2

(For BMTF) -0.133 0,00790 0.01093 _0.01116‘ _0.09368 0.03Q026 0,01903

L

6.3

(For T55) ~0.9331 0.00475 0.00658 0.03846 =0,00151 0,07917 0, 08880

€y




CHAPTER = 7

CDNCLUSIDN,-RECUMMENDATIDN AND'SCDPE OF FUTURE WORK

The objective of the presesnt work was firstly to identify
the‘Factors which inFernce the*labour performance in selected
manufacturing(engineering) units. In this respect six brincipal
factors such as 'knewledge', 'Skill’, lphysiCal Conditions',In-
‘diuidual_needs“ 'Social Conditions' and others haue been iden~
ﬁified:threugh two ‘questionnaire surveys. The flrst SUTvVey was
Conduc%ee with QUestiDnnaire type=-I amongst the top and. mid=>..
level Executives in Flue englneerlng plants such as Banéladesﬁ

dlesel Plant. Bangladesh Industrial Technical HaSlStanCB Centre,

alt
L

'Bangladesh Machine Tools Factory, Telephone Shilpa Sangshtha and-
__Metalex Industry. The outcome of this survey is detailed in

Chapter- 3-

Secondly an effort was giuen to qeantify the facters wiﬁﬁ"
~humerical vaers._The-quantification was made thrDUQh a'_eecoed'x
' questionnaire survey of type-~IIl. ThHis survey wes carried emonet -
fhe floor—leuel’workers of three units such es BDP, BMTF and l55;
In.this survey 34 sub-factors were 0qnsiﬂered which build up
the six. principal factors mentioned ebque. The .methodology of

" the above quantification and establishment of the various scales

5

are described in Chapter-5.

-

‘Thirdly, a multiple regression analysis &as used to deve-

lop regression equatione for estimating the worke%s'perfcrmance
\



103

.:mith 35 data points from 35 workers' in three .manufacturing
units. The results-along. with discussion in-detaile are given

in Chapter-6.

7e1 Conclusions and Recommendations:

The Miltiple Regression Analysis explained in inter—in-
dustry diFFerencecin producfiuity based on some common variables.
The results of the analy51s suggest that the value of the multgi=
ple cerrelatlon co- efflclent, R2, of O, 98 is sufficiently.good in
explaining the variance 1n,pr0dgct1u1ty. Similar findings mere
ebtained ehen regreesion analysie . were made.For the three units

separately.}Flg. a1, 7 2 and 7.3 1n bar-charts lﬂdlCatB - ths

",3 . »

cemparatlve perFormances oF the- werkers hau1ng the hlghest and
lowest performance levels For the three plants under coneldera—
tion. Fig. 7.4 shows the hlghest SCallng and lowest scallng for

the cemblned sample of 35 merkers of the three plants.

From a,comparafiue anelysie.eF theee bar-charts one'weuld
Find the real diFFerenCee eF'the.explanatery Uariablee of_the
‘labour performance. Frem"th;ee figures it wouldrbeleuident-thatw.
the average performance level of fhe TSS workers' ls the hlghest.
It has been observed that 1nter—1ndustry performance leFerent~,
ials as reflected by the bar-charts is mainly due to the varia-
bles"Social Conditions" and "Phyeical Conditions". Secielicen;
ditions in TSS plant are clearly deFined-aeF the management 1is

Quite aware of the human as well as the technical problems enco-®

untered by the workers. The factors of the physical conditions

o
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which aftect the working environment such as lighting,tempera=-
ture, uentilatien and other related.variables.are maintainee
at acceptable lsvel throughicareful adjustment. This created

a satisfactory condition Fof naintaining a high and acceptable
leuel of perFormanee.‘Undef this prevailing morking cbnditions
the workers of the TSS plant were a851gned high marks Fnr the
variables "Social CUndltanS ,.and "Physical Condltlons" In
contrary BMTF wdrkers‘.have been suFFering from traditional

inherent weaknesses regarding management policies in terms
. - .'.‘\; N . - N

of social conditions and'unaCEeptable working conditions pre-

5;ua111ng in the plant. ThUS. performance of the workers are sig-

"'ri

“.nlflcantly aFFected under such condltlons.

The morkers DF the BMTF plant haue better aeademic and-

T "tralnlng Capabllltles compared to the workers OF the T3S plant
'1yet they were unable to achieve satlsfactory leuel OF perfnr-

mance. Among other reasons, oneg passible reason might be due

to exlstance OF 1mpr0per 5001al condltlon and unacceptable phy-
sical condltlons‘ln wo rk areas. ‘The amthor From his observations
ddring the visits to the plant, belleues that the 51tuat10n could
be improved by taking approprlate management aCtlon in the stan-
dards  of the above two. factors. It has been revealed from the
5uruey.and'the discussion sessions with the management execu=

tives of BMTF that the technological factors which relate to the

overall labour productivity need, effective considerations- and

action for their imﬁ%ovement upto the highest posaible level;

yet the human factors and their improvement should be given the
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priority. A timely warning may be imposed in the context that
if proper attention is not being extended in both of these
areasy 1t would result in dramatic ineffectiveness in labour

performance.

B
The existing social conditions and physical conditions

of the Bangladesh Diesel Plant could be designated “as fair.
Because of 1mpr0ued 5001al and phy51cal condltlons the workers

of BDP have been graded with much hlgher marks in comparlson

to the workers of BMTF.

The regression equatlons,_deueluped Fer the three plants

in the present work, are not con51dered te be generallzed. Thls

is the limitation of thepresent werk Hewever,_a polnter For the
exten810n of these models for all manufacturlng unlts and thelr
generallzed appllCablllty has been glven ln the recommendatlon

of Future mork. Yot eFFort was given to generallze the appll-'

‘cation of the models wlth -some mndlflcatlons as gluen 1n art..

7;2_.The'Causes of lower preduct1v1ty hauerbeen.lnueetlgated
in the present work. The shortcemings could .hetreflected in

the bar~charts. But the author strongly believes that managements

of these manufacturing units should ewvolve and bring.in hew ge-—

neration of management thoughts, polices and actions which would "
develop, strengthen~ and help in sustainance of growth of human
relatiehs and management. This would need establishment of rese-
. L

arch and development{ R & D) departments in the plants to carry- *

out eFFect;ve-research works on human relations and productivity.
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The outcomes of the researches would help identiFying the fac-

tors impeding the labour performances and the overall labour

productiuity of the total systems to attain acceptable levels

and thereby implement sffective measures to remove them. Fo-

llowing aretthe general recommendations:-

i-

ii.

Cidi

Continual basic education of the worker

‘Implementation and establishment of appropriate in-plant -

trainihg network, Contlnual tralnlng may also be gluen

through out SldB agenc1es, if lt has more - cost—effectlve-

ness compared to 1n—plant tralnlng FaCllltlES.

- £

Bulld up oF quallty control(uC) Cchle. "The workers

-should voluntarlly parthlpatE in a559381ng and setting

o ?quallty control leuels.

iv.

Ve

- t

' pfopef asséssment'and evaluation of -the aptitudes of the

workers oould be made through perlodlc aptitude tost'
i

conducted by the Human Relatlons Resoarch Department.

This would help 1dontify the‘weaknesses and strengths

of ths morkers'ahd dévelop ﬁheir skills. .

Brganization structure would be such that it allows close

' supervision and more active participation of the supervi-

sory personnels, create more informal organizations amon-

gst the workers and better human relations between super-

P

visory personnels and the Uorkers.

o



vi,

vii. -

viii,

ixa

xX1i.

xii.

xiii.

xiv,

. effective so that efforts be given to iﬁcrease

111
Application. of Industrial psychology should be more
' job

enrichment' and to make -the jobs more challenging

and interesting to the workers.

Selection and hiring procedure for thd workmen recruit-
ment should be scientific and proper. The recruiting

authority should be right and honest to select the right

"people for the right jobs. -

Proper placem~ant of the.workers-Fbr the proper job 1is
) . - )

necessarys -

Workers' participation in floor-level management should

‘bé”recogniéed.
"Implementation of appropriate incentiué schemes and

‘iéffaetiue piece-rate system.

Other motivators suchAas honogrium, certificates 6f honour
may be awarded to the efficient workers'. Thess would

thereby give_recognitiqﬁ'to the services of the workers.

A balanced wage structure should be introduced after

. Proper evaluation of the jobs. This evaluation proéess

would take into consideration such- aspects as degree of
difficulty in the job, respondibility .etc.
There should be good znd improved communication between

workers and management,

o E
Rules , requlations and laws must be well defined so that
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No confusion and ambiguity exist.
XV The management should be efficient and hconest,

Xvi. Procurement and supply of right raw materials at right

time may be maintainad.
Xvii, Proper maintenance of the machinsriés and equipments.

xviii.Recreation, accommodation and medical facilitiesshould

be extended.

7. 2 Scope of Futurs work:

The quantltatlue approach regardlng the human aspects UF
the works and their quantlflcatlun is not Free from some degree
of SUbJeCtlvlty leadlrg to Uarlablllty and pDSSlblE contrewersy.
Thus ellmlnatlon of these llmltatlons would requ1re Further.

study on the Followlng aspects-;.”

_j S e _
1 The regre5510n models as developed in the bresent work
need test and uerlflcatldn in 51m11ar plants. Thus any deiFisa—
tlon 1F necessary may be 1ncorpurated. The quantiFicatidn SCales
may necessarlly requ1re'3adjustment accordlngly, in terms of the‘

principal factors and sub$actors.'

R The labour perFormance Index cuuld be ascertained through
micro-leuel obseruatlons purely on a specific JOb ba51s(product)
In this case productivity can be defined as "the total no. of
minutes(or fours) needed ﬁsr the pfodyction of a well-defined
producﬂs)by an operator using a standard;machines"; Cnnsidering

the inherent.complekity, interactions and interrelationships
' _

= on Tt Lt e, Tl PP = [ AR -
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-lsxisting in a ﬁroduction systam,- the suggested micro-level
studiss should initially be undertaken-with simple but rep=--
resentative sub;systsms(domprising of turnihg station,milling
station etc. ). For the comparison of performances betwesn
different plants in the industry, identical sub-systems with
‘identical production FasilitiEs on similar production output
might be considered. The basic data might be taken during the

" study .as follows:

. . : PLas
EY ' wqu~Sampling study. .
Ab;_ A -more detalled study OF time used, tools and. number-of
operatlons. -
‘ ”‘”c;-‘f.Standard'times'rEQUiféd Fof hand'bﬁeratidns, machine

'"operatlons, 1n1tlal mdchlne set-up and ‘the total pro-

”Z duct1on tlme requ1red to Flnlsh the JOb

'Dnrsuccsssful completion of misrofleyel studies of the
‘sub—systehsg a micro-lsuel stﬁdy for the whole system could
be undertaken. The expected rssult would be a single model

For ths system as a- whols.

3.. In the present study a correlation matrix has been
'obtaised for -the six‘principal Factors. Another correlation
matrlx ‘can be formed by taking perFurmance as the dependent
uarlabls and all other sub-factors as independent variables.
Thus correlaticn coefficients could be found out and the rsla;

o
-

tive importance of the sub-factors (luantitative values as
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obtained through= the present research work) cnuld be justi-

fied at various level of significance.

ﬂ.y-. It is possible to find out the Overall Labour Producti-
vity Index{OLPI) if the unaccounted lost time be charged to

the supervisor(s) and the omitted man—heur'be charged to the
management and these time elements could be ascertained in real
terms. The effect of these t1me ~factors are inherently related

' to the technlcal Facters such ae machine utlllzatlon, Utlllza— a
tlon‘JF Taw materlals, prdductlon planning system, de51gn and
methed, job layout, marketing, capital intensity etc. It _mcatT

i ~be bernejln mind that it is a difficult task to- ascertaln as 153*‘
the, ccntext of the developing countries'like éangladeah where~
the Fundamental primary and secondary 1nf0rmat10ns are rarely :

and" scarcely obtainable in usable Ferms.
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APPENDIX - I

SUTERMEISTER'S PRODUCTIVITY MODEL

Sutermeister developed a model of proﬁﬂdtiuity conside=-
ring the technical factors as well as human factors and deve-
loped a scientific and logical expression of different human
factors énd sub-factors. He mainly dealt with those facfors
which haue-éreat signiFicaﬁce from human résouppe as well -

' asqmaQaéement point of.view. He further mentiéhed that besides
Aftéchnicallfactdrsr"morkérs job pqrformance"‘hgg the <Qféatést
{ ihfl@éncé on iabbdr-prodﬁctivity és.m911 a§ ouerall'productiuif'
1ﬁyno} industrial uhits, e

ﬂ"SutérmeiStér claiméd'thaf " ﬁebhnicél-?actofs"‘are "all

t~2 th0se other than workers performance whlch cCan’ affect output

ufper man-hour. Jhey lnclude such Factors as technologlcal deve=-
lopment(the machlnery and eQu1pment wurkers have to work with),.
the quality oF raw materials, the layout. of ‘the work and methods
and technLQUes. In 1ndustr1al plants technoluglcal deuelopment
@111 often be the most 1mportant factor 1nfluen01ng producti-
vity, as illuétrated‘in Fig;A 1.1; On the otherhand, in a depa~
rthént‘stare ’ the degree of -technolugy'mould have relatively
Clittle eFFect on productlu1ty, except perhaps, if automatlc equ-—

ipment were in use in the office. The segments in the dlagram for

"a department étore might be similar to those shouwn in‘Fig.R:1.2.:

-

e
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2

TECHNOLOGICAL - °
DEVELOPMENT

TECHNOLOGICAL"
DEVELOPMENT

i PRODUCTIVITY

J propucTiVITY

=M.

W

- Fige A 1.1 Flg! A 1.2

Sutermeister productivity diagrams .

' There are also other technical factors which have a bearing

on productivity such as(i) the,piant'characteristicéz its si?a,'i.
"ﬁapacity, the percentage of Capécity utilized(ii) The proddﬁtéifé;
. design; quality;relafgd té research and. dauelopment wo Tk’ (111) |

The product mix—- the proportlon, in wthh they are comblned, will.
_aFFect the ouerall productlulty of"the plant without any change

in the productiuity of any indiuidual,item(iu)'Plant and job-lafi
"out-work flow and methods( ) Dgsign of machines and Equ1pment,-

(u1) Degree of Integratlon of production process-partly processed
_raw materials may give hlgher output of finished product(vii) Uti-~

lization of pomer—output Per man—hour is usually increased with

-
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inbreaeed.use of'pewerr(yiii) Raw materiale- should be of good
quality and haue'adequate_sUpply (ix) Percentage of indirect
workers' emp;oyed(x) Degree of application of scientific Mana-
.gement-with'its emphasis on better planning and co—nfdination,
<simplified methods, standardlzatlon, efticieet organization
structure,. tlme and motlon study, reduced wvaste and spollage,
contribute notably to 1ncreased productivity and also to pay
rattention'ij'mqtitating the workers.

i
F2N I
-4

- Sutermeister stated that all these technical factors are
deemed “to ‘be included in sigment '2' of the diagram. labled

‘"Technuloglcal deuelopment" He also stated that there are some

1nterrelation between this segment and segment'3' (Workers Job
vPerFormance) But he dld not mentlon the relatlue weightage or
comparatlue Frequency dlstrlbutlon 1n between "Technoleglcal

deuelnpment" and'“worké;s.ﬂeb perFormance" in both the‘cases DF

an . 1ndustrlal plant Dr a department store.



APPENDIX = II

CHANDY*S PRODUCTIVITY -FACTORS

CHANDY in His. country report discussed mainly on the
analysis and results based on selected 169 consulfancy reports
out of a total of 1351 repﬁrts submitted byﬁthe experts of Na-
tiohal productiuity Council(NPC) of India under its productiﬁity
Survey and 1mpleméntation Scheme (PSIS). Opinions df reputad
persdns who afe coqnected with pfoductivity and management like'

.policy makers énd ggm;nistrators, professional managefs, indus-r
frial¥engineeré;'behavioufal sciéntists, trade union leaders and
academic‘expaffs werg;follected through personal intervisus con=
ducted by the Npt,eiperts. Under the pSIS'schéme the in-depth

: ‘éthdy-imas confined on four diFFérent industriss viz power gene-
;rétinn éndjdisfributinh, Fertilizers,'cement and cotton texﬁileé;'

'?fiiifﬁe.maiH pEjec£ivqs.oF the study were: |

ae 1. To iﬁantif} the,major factﬁfs thét hindered of‘helped

productivity. improvement in the past and assessing the -

£

impact of such factors on productivity.
b, To.évaluate the effects of gains of productiuity on man-

centred'development and distributive justice.

C.’ To identify the areas of continuing research and improve-

ments in the information systeﬁ pertaining to productivity.

Table A 2,1 represents the final results of the analysis

of 169 rerorts on the basis of the scheme mentioned above. The



122

table illustrates in detail about the problem areas and the

identifiable factors that hindafing pﬁoduqtiuity improvement

and their respective frequency of response: -

TABLE A 2. ¥

FACTDRS HINDERING PRODUCTIVITY IMPRDUEMENT-NPC EXPERIENCES

Problem areas - : Frequency., | Agent/Process
Te Method of work . | 27 .
2. Non~-financial motivators 12 : '
3. Financial Motivators =~ 18 %33,00 Human Related
4. .Skills & Work Attitudes 46 (36.34%)
S. Relationship & Group Behaviour 30
6. Maintenance | ' 23 33,Q0- Equipment and
7.  Choice of 0951gn/Tachnology 10 (9 02%) ‘Machinery ‘Related
8. --Drganlzatlon structure [A-7 .a" 50, 00 Struéture rgiéted
9. Laynut-plant/nffiCQ/stmrés N (13 66p) : - ‘ '
10,7 Prnductlon Planning & Cnntrol '13 - -
11. Materials Planning Control "*‘10 _'7'@'g ,
12. Quality Control o "f._a’ - -~ Communication
13. Cost/Budgetary Control o 8 .99,00 " & Control Process
e R GresE) oeess
14. General Management Repnrting 39 '
system
15. Corporate Plannlng 32
16. Energy s
17. Materials ' 6 29,00 Resourcse
18. Capital/Finance 14 (7.92%) Availability
19. Equipment/Sbares | 4 '
20. Cpmpletinn 5 11,00 Market Related
21. Demand - 6 (3.01%)
22. Governmental Inferference 11 11.00 Socin< Political
23. Pollthal Influance on Trade |
T ]
Total: 366 366(100%)

-
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Out of a total frequency cF 366 1dent1fled from 169 ‘reports,
:as hlgh as 36.34 percent_are relating to human factors. .The single
largest'problam mithin this éroup relates tq'skills-and attitudes
towards work followed by relationship and g;cup behaviour., Factors
related tc control process turned out to be the second important
problem area'in Indian Ihdusfries. Under this major group most im-
. pcrtant imdépendacf pbobiém areas aré“abscnce'oF‘appropriate cor=-
| poraté level communication and ménagemcnt contrcl systems. Struc-
tural aspects appeared to be one of the maJor prcblem areas in In-
~dian Industrles..But of .a total Frequency, 13h;6 hercent are Found
'nto suFFer.on this account Howeuer, the most eFFectlve factor rela-

e

»tlng tc thls group is the organlzatlonal structure. prnblemS'rela-
L - . .

--ting 'to machlnery and eQu1pment are'malnly,ccnflned to two aspects-
.;'first-theif'maintenahce and the seccnd théir .0perating conditions.

“:5Resourcss related problems are predomlnantly those connected with

Capltal or Flnance.~

\



APPENDIX - III

KOREAN -PRODUCTIVITY STUDY

The joint research work of Jun University Team and Korea’

Productive Centrs "team on productivity analysié revealed the

following points:

-nga) | Workers share holding

2.

[N .

Productivity increases if an industrial enterprise adopt

~the following schemes .as a means of stimulating work

motivation and high morale as if the wquefs worked foT

their own business, such as:

b)" Housing facilities

c) Family protection system -

d) Rewards for long continued'servi¢e'systém
e) - Retiremeht grants
_F)‘ Bonus

g)' Co—operafive Society for workers

‘_h) Medical Insurance etc,:

Environmental factors which reduce efficiency in working
situations are many such as, illumination,colour ventila-
tion, room temperature etc. proper improvement of these

conditions appear’ to have achieved productivity gain.

‘In gddition to the improvement of physical conditions the

kinds and quality of welfare msasures taken by the indus-"
tiral organization for the sake of workers have dirsct

\
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bearing on productivity such as variﬁus insurance plans,
regular occupétiqnai‘safely check-ups, mutuai aid fund,
recreational Facilities and hrogrammes, luncheon program-
mes etd. |
Productivity goes up higher in the industry where the
wadg level is higher:among the saﬁe category of industry.

Not only wage level, but daily average working hours aff-

ects productivity.

Productivity is lower in an industrial concern which is .« .

Forcad to make some adJustments ‘such- as reductlon in labour

Force, lay-oFF DF part tlme workers, cut in wages,sugges—

e

tion‘OF-promb;ion and salary increaae,.etc;.

.Labour/ﬂanagement co-operatlon is condu01ue to- productlulty

1mprouement._Less labour/management co—operatlon :results

in lowar prnduct1u1ty.r.f @_“

The rate of peplaégméﬁt'qf worn-out machinery and egquip-

“ment aiso_aFFeEts productiuity;

In all manuféﬁturing units machinery and eduipment ‘should

be 1nstalled on the baSlS GF the productlon procass Balance
of production in each production process in connection with
plant layout should be ma;ntalned propP:ly and regularly.IF

not, it will affect productivity adversely.

Automation as well as the technology development has a
. "

4]

direct bearing on productivity improvement.
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10f .For:maqufacturing:industniss to maintain and Operate
economically as well:.as efficiently, -equipment must be
used witﬁ maximum effectiveness and properly maintained.
Those who have followed carefully specifications for

. - ' I
prevention and maintenance show higher productivity.

11. Economic as well as 'political factors and Government
policies also are said to have direct bearings-on pro-

ductiuity imﬁrouement.

From,ﬂuestﬁ%ﬁnaire‘surUey and for éaCh factor, the sen-

-sitiﬁity of a épepifiﬁ sub-item, policy or industrial practice

' ih_eFFeéting produc¥ivity in terﬁ of gross value added ppf

.qépitéfwas clasgifiedrinto three categories(é) high (E) medium
and (c) low sénsitivity. All the'analysis-conqerning the reée-

: afdh_work were-éummerised in fable A.B.i.'By studying the table

) one-méYSEewhéﬁ Factoré'aré beliéugd to be impor#ént for pro-
ddctiyity analysis in machinery industry. 'D' values(statistical
1721 value) are ﬁuted‘in the table for each productivity affec—
ting ﬁraétice,or pélicy. 'b‘ value is the range and thus‘iden-
tifies,fhe factors whicﬁ help on hinder producfiuity. A large
value indicates productivity is sehsitiue to that factor, i.e.

the leverage of thaﬁ factor is high.

The limitation of the resesarch work was that opinions
collected were slanﬁed towards: the supervisor, manager and -
-owner lgvels i.é, top and mid~level management personnel'and

those of the labour side were not: represented.



TABLE . A 3,1

FACTORS WHICH HELP OR HINDER PRODUCTIVITY(MACHINERY "INDUSTRY)

Sensitivity' A | : D B D c K )
Factor High Sensitiwity  Value Medium Sensitivity Value Low Sensitivity Value
Labour Workers efficiency  3.07 Incentive system 1.44 Work attitudes 1.03

: working hours 139 Welfare services - 0.95
wage level 130 Employment adjustment 0.94
Morale 1.25 B
‘Working Condition 1.21 'functional Training 0.85 .
: ‘ Hierarchical training 0.83
lLabour management
' -co~-cperation = ‘ 0.75
Scouting : o 0. 38
Capital Ratia af long to - | 2316}ftcapital cost 171 Rate of equipment
. short=terhs-toans -+ - Capacity utiliza=- 1.61 replacement - "1.05
: : '_tion ' *
o Ratio of total 1.31
. " capital to total *
Balance of productlon 3.16 "Plant layout | i) Style of industrial 107
by process ... .. supportive measures orgafisation
Technology Automation level -. . 3.01 - for quality control 1.48 preventive malntenance 0.99

‘Ratio of R&D to net |
'sakes | ) ,
Technology leuel- . 2.04

Inventory, material .@2ﬂ70
handling system =~~~ <° 7

' Adoptlon of G.C,

system. 1'16

Emphasxs'of layout 1.14

LZL
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. TABLE.A 3.1 (Continued)

Sensitivity .

B - : D ' C

conditions

Government policies 1.24

: g S @ s : - D
Factor High Sensitivity ‘éyalue- Medium Sensitivity Value Low sensitivity Value
~ Industry's external :. o - ., '
environment : ~3.15 Top manager's 145 Criterion for place- 0.61
7 . . , ‘ , background t b
Managemerit . : o AP ‘ ment,promotion
. Independent-‘division - 2.68 Ration of workers _ : '
. o .. 1.44
pf management system ‘ - to. supervisors i
Delegation of autho=~ 2,24 Establishment of
rity & division of work ° Industrizl Engine=~ 1.42
' : S gring Department
Process of decision
o making 1.26 °
Forms of communi=
cation s
, | Distribution of  2.01
Others prodgct;uxty%galng
Transportatien 1.25

acl
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- APPENDIX = 1V
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QUESTIONNAIRE TYPE-3I FOR TOP AND MID-LEVEL
. MANAGEMENT EXECUTIVES ' '

Name of the Interviewes
Designation ¢

Organisations

A. Please identify according to the hieréarchy 6ﬁ:'impurtance
(bYéplacing number's " 19293 9ees  eee in order of impqrtanCB) the-

following factors which you consider to be important for eualua-

‘tion of workers' job perfurmanca( labour efflclency-related to

overall labour product1u1ty) of your factory workar%-

Also allocate 100 marks amongst-the Factara_in qrdqf of

1mportance.

Factors S5l.No. : ', Harks"ﬁ':ff_ -8
(In order of 1mgortgnce§ Allocated
1. Knouwl edge
. Q.
2. " 5kill :
3. Social conditions -
4,  Individual needs
Se Physical conditions .
6. ses® sasaw sese :
7. caase sese sses ‘ A

Note: The term" workers " used here means the worker's mainly

involved in job=-shop level of manuFaéturing. ' A



'to add. any other related factors regarding wirkers,f

130 .

If you may like to make any other comment or if you liks

Job perfo-

rmance then pleass put your statement above and allocate the

marks accordingly { say in the row

B,

before) the following sub-factors
" main Féctors

.dat.td be-importaht'For'perFofmacb analysis.

O

6, 7 and so on).

Please identify, according to the hierarchy of imbortance"

in accordance to the statement (A

'(by placiné-number 19429344=~= ==———- in order of importance as
under the'heédings of the

which you consgi-

Also allocata 100 marks amongst ths sub= Factors in order

‘a)' Basic education
- b)
c)

d)

.e-)..

 anwlpdge1-f:

AR

Experience
Training

Interest’

If aﬁy other,

Sl No. :
(In ordar > of importancs)

o

1mportanca con51der1ng7the marks allocated preu1ously.

Total Marks

L

Marks
Allocated

b

mEmmaT e ——

I/



. g).

; | b)

c)

d)

‘@)

" placement . ) “

f)

2

‘h)

4

i)

il

2. Skille.
| . o .SleNo. : .
( In order of importance)
a) Aptitude
. ' b
b) Personality
c) “Accuracy
d) '..... a9 e .e e 8
_ o
‘3, " Social conditions:

"o : S1.No. L
(In order of importance)

Organization structure

Organization .
aefficiency

Leadership climate .

Job content

Seiection and

Norms

Wage and salary
level

Incentive

Job evaluation

.Communication

131

Total marks

Marks
allocated”

Total marks

Marks :
allocated - -




i

k)

1) -

m)

n)

{Individuals Nesds‘z

a)

b)

c)

d)

e)

f)

Physical conditions:-

la)

b)

ci)

Job satisfactiqn

- bility)

Relatlonahlp with
superior

Laadership

Performance

A Sl.NOO

(In ordérvnf‘imﬁorténcgl

Level oF asplra- -
tion . ‘

Perception of the -

51tuat10n(adapta-

On job and: OFF-JObf; _ﬁ ;f“
aCtlUltlBS RS R

General-economi¢.‘
conditions

-es o9 * e a8 '..

=
o

“--o"4

. 81, No.'
{In order of 1mportance) |
Lighting
Temperature
v .
Ventilation

132

Total marks

Marks
allocated

:Total marks

~ Marks
allocated




Note;

[

d) Clean lines ..

f)  Safety
g) Health . | ' | z
h) e e ’ > 920 «a v e

@) - Rest periods : o o

If you like to add any other related sub-factors' under

the headings of main factor's as stated before, then pl-

ease put your remakrs on Ege'respectiue dotted lines(as

‘shoun above) and allocate the marks accordingly.

. . . o . .
What are the different Corréctiue measures and how(your
suggestlons) these can be lmplemented in your Factory to

- raise the overall labour productlvlty .

133

e
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" QUESTIONNAIRE TYPE -II
FOR FLODR-LEVEL WORKERS " :

1. Your name 3
2e Age =E'
3. Name of your organization:
4.  Section/Department/Workshop:
5. Degignations
6. (a) Your Gualification: @
(b) Hhat in your opinion should be the mlnlmum(least)
qualification of a workar i ' ‘
1. Upta Class VIII 2~ 3, Upto H.S.C. (ngher
- ' ﬂSecondary _
?. Upto S.5.C. (Matrlculatloh) 4 He S C. andrabdve |
7 Do you haue any tralnlng on any tachnlcal Fleld ?
| 7.‘1 YBSVoZ No :7@ i"' -
a) if yes, Answer the following
Field _ When Period . | Place
No | (Subject)| Pre- In- Month/ |(Duration){(Institute)
: Service!| Service year PO . '

e
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k) - Do you feel that you need Fufther.trainiﬁg to raise -
your efficiency *? (1) Yes - (2) No - X
c) If yes: Answer the following

1) Your proposed field of training

'ii) - How long (months)

iii)  Whers(Institute)
d)  4hether your training is job related ~ ‘
' ' 1) Yes 2)No o

Ot

- i)‘i If yes, Answer the Folllbwing.

L

;' Becauss, (1) L am able to do my job in a- batter way.r
':;?_1”-‘..' (2) I can Flnlsh my JDb much - qu1cker than before
,-(3). I_am happy with my tralnlng
(4) chersvelfj”
(5)

'ii)': If Nﬁ.-Ansﬁer‘

& } . (1) Management‘authority does not like me.
(f) I have no good tefms over my superiors.
(3) :PreuioUsly I was not inte:estéd about my
- field ‘of: training. |
(ﬁ) My present job is my field of interest
(5) Others....

e) Do you think that tfainihg_should have the utmost importance?
1) Yes = 2) No * '

o



" No

_i) . If yeé, Answer , because:

(1)

(2)
(3)

I. may be perfect about my job

It develop's skill

136

It is necessary to get job out side Bangladesh

( I need the trai%ing certificate only).

2) of affectionon machineries
3) of learning ‘

4) of satisfying the boss

5) others e... :

(4) Ilget.some-t:ainiﬁg allowance as well as 1 may
‘ be released from my regular duty during training
period. ) |
& -(5) Others.
"B.- Your technical experienceﬁ
- g . ' -
(a). About job mobility: | | » - S
* | month/year Where TDesignation | Salary [ Why left &
From ] te ‘(Name of the _ , the job- - -
| Industry) ' -
(b) Do you think that you are experienced enough to —
perform your job as per job description 1) yes 2)'No'
.9, ia) Do you like your assigned job always? 1) yeas 2) No
i} If yes: Answer &-
Because t 1) of interest i
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ii) If No.'Answer : . ‘ l
" Because: 1) I am misplaced .
2) I do not understand machlnerles

3) I heve no training on the particular m/c
which I handle.

4) I dq not like my boss _
5, 1 am Physically as well as mentally week.

b) Do you like your boss ?. _ : . 1) Yes 2) No
o i) If yes, then why ? ’

s

Because: : : . ,
1) He is gentle -and co-operatiuB 

‘.2) He knows dbout m/c's

|3) He is able to understand my problems
Remark's 4) He seeks overtime for me
{rar tally) | 5) -He is‘myfrsiafiue'or othérs... eae
11) Ir no, then why ? . _ -
1) _f'_ g fﬂ S o ‘f .
3

a)

2

c) How many cub-ordinates yod have 7.

i) please comment on soms partlcular sub—ordlnates
1) wro are hi ghly skllled(name of the workera)....'
2) Who are 3emi-skilled or less-skllled ’
3) Who are dlsllked by you '

d) Do yod like your éuh-ordlnate ? 1) Yes - 72) No [:::::]

i) If yas, then why ?

Because: o o
1 He is gentle and co-operative

27 He is regular and punctual ,
3) He is skilled one and Know's about m/c's 4
4) He is able to. understand my problems:

\ l 5) Ut:iﬂrs s see TR e s "o ess

™

e
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ii)‘ if No,
1)
2)
3)
4)
5)

Do you involve in any workers' committee or Trade Union?

1) _yes

i) IF yes

138

why 7

2) ‘No

, Anewer:

~ T

a) Name of the Trade Union

“b) In
1)
2)

&) Wh

1)
2)

.3?
" 4)

5)

i;) If nao,
Becaus
1

ool

what pDSltlQn 3

£

I am the member of the executive cemmlttee :
I am ectiue'member but notin the executiue ceﬁmitteeu

I am a ordinary member.

y ? because %

It fights' for economic benefits
It saves me from unemployment
The.leader love's ﬁe";uery much

1t does not support either employee or employer
. ;llegally.

ﬂthBrS e e RN LN t--. LI .o w

Answer:
B 31"15

). I:do not beliileve in Trade-Union

® 2) Trade-Unién can do nothing for general workers'.

o
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*3) Member's of-the executive Committee(Trade Union)

aré self—centafad.

4) Trade Union member's are directed by influential

political leaders.

e

5) DthBI‘B ee s see eee sea o ;-o

11. What is yeufvupinion aboutwtﬁa drganiiation' structure
you belongs to ? ' A z : , E::::]
1) It is'dsfactiva :
2) It is perfect _ ‘
3) It is difficult for m2 to say anytklng

E:.

4) It is DK, but needed to certaln change(mantlon the -
fisld of changa) - . . '

5) Others s..  ees r‘;.t'; vee  eee ees
T 12. - Descriptidn df your jobs- f? -
. a) please state your, Fo“maﬁ ufflclal JDb: des#ripfion for

mhlch you are respnn51ble.lqngfﬁ;“

PP ens ---oc- . -.oo-o‘l-- ooo S g’,ooo - eew

"b) - What you do. actually(regularly) =. 
i) | ‘

ii)
iii)
iv)

v)

c) From time to time do you involve in any such a work .

which is not defined in your job descrlptlon? [:::::J

1) Yes 2) No
If yes, please state the nature of the job

d) Do you work overtime ? (1) Yes (2)
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i) 1If yes

1) Please state how much hrs you usually spant in a wesk
-during overtime 7

®

2) (a) What type ofljob you do during overtime ?
"Whether it is the same as above ? ?according to your
given job description ' : .

P

1) Yes _ 2) No

' jfb)lf.no,.please state about your job concerning overtime

3) Why, because @

1) I need money to run my Family.
2) I like my- job and I llkB to lﬂUUlVB mysalf towards
my work for most of" the tlme.

3) Usually I haue no such he;uy wurk out side my regular

'f_:._" c - _.' 4)i Fur nuthlng, I have an lntentlun to seek overtlme
R e T always..
- 5) Dthers L O_'V_ :.c‘..p '.'.'o-.’ l.l-..o ) .-.¢.. o ae e RN

11) "7 If No, why 7

Because 3 -

1) 1 do not need money as 1 do work outside.
. 2) I use to 9o to market for my family purpose,

3) I have other social works for which I cannot give
time for overtime .

4) 1 am physically weak .

5) Uthe;si;. cee ces .ee cee  eee cae e

13. a) (i) . Do you .feel that you are in appropriate place ?

. i) Yes 2) No
-
(il) If no , stats the rame of the placa where .you would be
appruprxate 1=

e
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b) (i) . Do you -feel :that all your sub ordinates are
, in the appropriate places:

1) Yoes 2) No

. (ii) If no, what should be the placement structure
of the subordinates #

14. Information about your wage:
:a) ' B
Wage Wage . Wage . “Jotal wage
gpar-hour)_'(per output (per hour in Wage Wage por month
if any. i.e. piece over time er month + pver time i
rate!-if any - per .
id" - R
rw-
. é-:

b) Are. you happy * with your present salary 7
" 1) Yes . 2) No

i) If no, please state what should be your monthly B~
wage salary ? ’ ‘ —

ii} Why ? Baecause : |
1) For the same job other industry pays more,

2) My wage is to little to run my Family..

3) My qualification is enocugh for gettiﬁg more wage-
salary in.this workshop/Deptt. .

4) I am skilled and.experienced worker.

5) Dthers N ) e e e LR ae e s -ooo_ se 0

e
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15, +: Incentive achqﬁe .

"a) At p:esent-mhat -incentive: you are getting for better -: -
‘performance ¢ ‘ A

4.  Group or individual
o 2.  Material incentive {including Bonus)
3. Morale incentive (status, promotion)

b) - Do you have any thinking about the re-étructuring of
incentive machanisml ' - :

16. Do you do any other jbb(pffljﬁb_actiuities—part—time or
regular, social, uoluntary!-etc)-‘- 1) Yes 2) No . [:::::]

i. If yes, answer the follouwing 3

1) Item (type-pfrgctivitiés) ﬁ;;. . e . eeee  aess

- 2) Remunefation‘(hif anyﬁlj.;- L

17. (a) How much you are earning monthly: .

(Monthly salary + 6therfﬁuurbéé}bfAihbbmg) T
| SUUTCES, " o

(b)._Hdw'many family mambers you Haﬁe‘?
(including male &.Females;'. .

(c) ALl of your family membef'é:ape dependent on you ?

1) Yes 2) No o

i) if No, then,

1) How many ‘earning members you have in
your family ? ‘ » ‘

18.  Are you satisfied (happy ) with your oun -job ?
1) Yes 2) No ' .

Y

100 1

i) Ifiyes .ansuer I

i ) . . ) &
1) The facilities which I am getting here are impressive

.and are not available in other industry.

2) yThe job is- perspective,

.
e
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3) Job is weli‘eecufea ( less fear eF.BeingTanembleyment)

' 4) ...
5) ..

1) ..
2) o.s
3) ...
.4)' ces
5) ...

?

Dn you believe that actlue part1c1patlen of worker Ln decision -
o
making policies at floor level management will solve many cri-

.morker.

| L-)-‘1)

1)

1) “All mdrkeref

2

. @

IF yes.'anemer

sheuld_ﬁarticipate._

. tical problems as well as enhance the overall output of the

2)_ ‘Some elected representatives of the worker's should

5 participate.

(eay, two elected representatives of the

M/c shop will take part in decision making management

p011c1es of that shep only)

3) '~ Some experienced and senior worker( nominated by the

- ‘management personnel of that partlcular shop)
participate.

should

//‘
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In-this appendix the various significance distributions - -—-

-of the principal factors are given in tabular forms:

TABLE A 5.1

SIGNIFICANCE DISTRIBUTION OF PRINCIPAL

FACTORS INFLUENCING

Q

1

1

'LABOUR PERFORMANCE

Factor has major

Factor has minor

influsnce’

influence

- Principal
Factors

* Percentage of respondents assigning

ranks Total

e

T en

L 2 | 3 | 4 | 5 1 6
Knowledge - 50,00 . 29,09 9,26 4.0 . 0 0 92,35
' SKkill 35019 63564 7041 6.0 0 7 0 92. 24
Social Conditions 11+ 11 '_9.09w 27.78 . 26.0 23.69 40 137.67 .
Individual Needs 00,00 - 7.27 "31.48  34.0 28.94 20 121.69
ihYSlcal condi= 00,00 = 9.09 24.07  26.0 47.37 20. 126453
ions R _ , : .
Others 3,70  1.82 00.00 4.0 00,00 20 29.52
Total: 100,00 100,00 100,00 100,00 100,00 100 600, 00
L a“
o
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TABLE A "5,2

SIGNIFICANCE DISTRIBUTION-OF DIFFERENT
SUB-FACTORS UNDER THE PRINCIPAL FACTOR
"W KNOWLEDGE"

1% Factor has major influence

5% Factur has minor influencs

Sub-Factars

perceniage of respondents assigning ranks

Basic educa
-Experiegnce

Training

Intérést

" Dthers

1|2 |3 |4 | s
tion '5§.6p .‘-j8.1B 7%4.89 6.82 6;6‘ . 96.49
. 18.87 27,27 23.41 27.27 50,0 146,62
15,09 _523.54fV 27,66 36;37.; | o;o 162;76
CmBs 3091 2o 27,27 25,0 2077

e 00 o0 227 2.0 2916

Total:

100 . . 400 100 100 100 500, 00

To tala .
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TABLE A 5,3
SIGNIFICANCE DISTRIBUTION OF DIFFERENT SUB-FACTORS
UNDER THE PRINCIPAL FACTOR “SKILL"
1% Factor has'major influence .

ti*+ Factor hag minor influencs

_ SQb-Fécto;s'; Percengagé of  Respondents assigning rank | . Total

1 [ 2 B 3 , 4
. !“.) B -

Aptitude 73,08 . 18:87 . . 4.44 0.0 96.39

Personality | . 1.92 22.64  75.56 100 200.12

" ‘Accuracy’ . - 25,00 52.83 20,00 0 97.83

iDthexs . .. . .0,0 . 's.66 0 0 5.66
AN .

Total : 100 -~ - 100 100 100 400, 00

% muad X
\\ 511




SIGNIFICANCE DISTRIBUTION OF DIFFERENTSUB~FACTORS

TABLE

A .4

UNDER THE PRINCIPAL FACTOR "SOCIAL CONDITIONS"

100 1300,00

1% Factor has major influence
13: Factor has minor imflusnce .
- Percentage of respondents assigning ranks TOTAL

Sub-factors 7 2 3 y 5 6 7 8 | 5 |10 11 | 12 | 13
Organization 18.97 6458 1.76 14,55 3.64 1.96 8.51 4,65 11.42 5,88 00 B.70 5.56 92.18
structure e ' ‘ .
‘Orgahizational ' ' o ) ‘ . ,

offieiency 12.07 13.16 _7.02 12.7; 3.64  5.88 10.64 a.ss. 8.57 2.94 00 4.35 5.56 91.21
Lsadership - 6490 2,63 10.53 7,27 10.91 5.88 . 4426 11463 8457 14,71  3.57 8,70 11.11 106467
climate , T , . . _ :
Job content 3.44 5.26 5.26 9,09 10.91 13.73  8.51 11.63 17.14 5.88  3.57 4.35 00 98,77
Selection & 1 C , : C , ‘
Norms 1.73  3.95 3.55 '3.64° 5.46 3.92 19.15 4.65 B.57 B.82 14.23 B.70 22,22 108,61
T:ggl&‘salary 29.31 10,53 12.28 10,90 5.46 00 '4.26 2.33 00 = 2,94 00 13.04 5.56 96.61
Incentives 12,07 22.37 19.30 9,09 3,64 5.8R ° 2.13. 2,33 2,86 00 00 00 ° 5,55 B85.23
Qob-evaluation 00 ‘5,26 14,04 - 3,64 14,54 9.80 10,64  6.97% 5,72 B8.82 17.86 00 5,55 102,85
Communication 00 . 6,58 " 1,75 9.09 10,91 '9,80 2,12 16,28 5,72 8,82 10.71 4.35 11.11 97.24
Relationship - o el - ' '
with superior 1072 3,957 0,26 .5-46:1a~5§  5.88- 10,64 20.93 2.86 11.78 17.86 8.70 5.56 115,09
Leadership’ - 1.72.- 5426 5,26 . 5.46 1.80.11,77, 8.51  4.65 14.29 8.82 10.71 17.38 11.11 106,75
P e e B ‘ - By e ' ‘ ‘

erformance 1472 5,26 1.75 1,81 7,27 13,73 2,12 4.65 1142 11.77 17.86 21.73 11.11.112,20
ratings Co o o : , :

Totals 100 100 100 100 100 100 100 100 - 100 100 100 100

Lyl
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TABLE A 5.5

SIGNIFICANCE DISTRIBUTION OF- DIFFERENT. SUB-FACTORS
h UNDER THE PRINCIPAL FACTOR ™INDIVIDUAL® NEEDS™’

1

Factor has major influence

D . R
&% Factor has minor influence

148

Sub-factors Percaniage'of respundedts assigning ranks {Total
. 2 3 4 5 6
Level of aspiration 5.88 33,33 20,0  28.0 7,90 0 95.11
Job satisfaction 62,75 15.78 12.0 0 o .o 90,53
Perception of '9,80. 26.56 26,0  28.0 13.16 .0 -101.52
situation "t ’ . .Y . :
On job and‘orrajub | - . . ' .

aotivities . 0 10.53 18.0 26,0 55.26 0 .109.79
 Genesral Ecﬁhnmic o o k L - '
~ Condition 21,57 14.04 24,0 ©18.0  23.18 0 - 101.29
Others =~ - 0 1.76 0 0 0 100 101,76
Total: - 100 100 100 100 100 100. 600,00

w
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TABLE A 5.6
SIGNIFICANCE DISTRIBUTION- OF DIFFERENT SUB-FACTORS-: -
UNDER THE PRINDIPAL FACTOR " PHYSICAL' CONDITIONS -
1, Factor has major influence
¥ .
8. Factor has migor influence
Sub~fac tors Percentage of respon@ents ass‘igﬁing lranks Total
1 2 3 4 5 6 1 7 8
kighting 12,07 16.46 10.72 16.67 20.93 8,57 7.69 0 93,11
Temperature  B8.62 15,19 19,65 16,67 9.30 14.29 15.39 . 0 - 99.10
Ventilation. 10.35 15.19 21.43 12,50 13,95 17:14 3.84 0 94,40
Clean-liness 5.17 11.39 12.50° 14,58'23.25. 25.72.19;23f' 0 : 111,85
Rest period 0.0 11,39 12,50 20,83 16,28. 20,00 34,62 . .0  115.62
Safety 31,03 11.39 16,07 12.50 6.98° 8,57 0.0, 0 50 " .:136.54
Heal th 31,03° 18.99  7.14  '6.25 6.98 - 5:71 15.38 0 91.48
Dthers 1.73 0 0 0 2,32 .0 3.85 50 - 57.90
Total: 100 100 100 ~ 100 - 100 ° 100 100 100  .800,00
A

o



APPENDIX VI

SOME RELEVANT INFORMATIONS AS OBTAINED

FROM WUESTIONNAIRE TYPE<II SURVEY

TABLE A 6,1

EDUCATIONAL BACKGROUND OF THE SELECTED WORKERS

Basic
Wualification

Nop. of Workers

Percentage from total
sample size

Below Matriculation 7 20,00
Matriculation(SSC) 23 65472
Higher Secondary level S 14,28
Total: 35 100.00

TECHNICAL

TABLE A 6.2

JUALIFICATION DBF SELECTED

WORKERS AND THEIR RELATIVE DISTRIBUTION

Technical
Humnlification

No. of workers

Percentage from total
sample size

Trade course certificate 20 57.14
holder

No Trade course 15 42,86
TDtal: 35 ’loou o0

TABLE A 6.3

4 SLMPLE FAMILY STRUCTURE OF THE SELECTED WORKERS

fiversces age(year)’

Average family members

Earning members

32.12

6. 34

1.428B




LONGITUDE OF TRAINING OBTAINED BY THE SELECTEDAWURKERS'
- ON THE DIFFERENT FUNCTIONAL AREAS OF WORKSHOP PRACTICE

CTABLE A 6.4

*

b,

‘Area of M/C Shep "?itting Tathe | Milling‘ GrandingA.Welding Total | % from |. - _
Training | Practice | -practice | m/c . | m/c pracim/c prac-|practice| No. ~the | Cumulative.
Ti o (including] prac-| tice tice ' Ttotal [ '
me : _ . -
. bench tice - R Lo
Fittinad |- . o '
2«3 week & ' SR :
' S > . - 0 - S S S
S~week=- S .
1-month , SRR o 1 1 2,22
1-2 month 1 e 1 ) 2 4445 6467
2=month L2 2 4,45 11.12
3=-month 3 - 1 5 11441 22,23
% | ce T h : :
3=-6 month 5 K 2 8 17.77 40.00
6-9 month 2 S 2 b 45 44.45
2~month ' ' o ' . iy

21 year) 2 2 s 1 5 11417 5556

_ ‘ -y Lo
18-month 7 2 1 10 22,522 97,78
24 -month 8 2 10 22:22 190. 00
Tntali 28 7 6 1 = .2 1 45 o N

. . i . - . . R ’ 4 st e - e - “

% from Total 62,22 15,56 . 13,33 2,22 4445 2.22 100,00



 TABLE A 6.5

LONGITUDE OF TRAINING BBTAINED BY THE WORKERS BY 'OIFFERENT TRAINING CENTRES. -

Training 'T.T.CQ Bangla={  BMTF ‘BITﬁC BOP TSS Barisal|{Dhaka [Other Total|% from | Cumula~-
1 Mirpur | desh {m/c : L ' Paly~ [Paly=|Cantres|[No. |Total | tive
Time | German - Tools) . - B techei | Tech. R
TEChn l i - ’
Centre - ..
Mirpur ,
2=3 yeal? , S o : '=_; . ' ‘ | - o |
3~-week ‘ S o - 1 2,22 ¢ 2,22
1=month . o ' : : ‘ . - _ e
1-2 month . 1 BEE T - 2 8.45 i 6.67
g-month’ 2 ' ; i 2 4.45 11.12
_ | | o | K : S !
3~month a T S 5  11.11  © 22.23
_ T ! - : L
© 3-6 month 1 7 8 17.77 .. 40,00
6=-9 month o 1 R T 2 4.45 i 44443
12-month | 2. R I 1 1 5 11.11 ! ' 55.56
18-manth - 7 L 2 ' 1 10 22,22 ¢ ©77.78
24-month 2 1 e -3 1 3 10 22,22  °100.00
No.of 9 5 12 . 4 2 2 3 2 5 45 .
Training | 7 - ‘ : _ - N 5 .
% from Total 20,00 11.11  26.67 B.88 4.45 4,45 6.86 4.45  13.33 100,00 |

2al



APPENDIX = VII

THE CALCULATED VALUES DF THE Y (LABDUR PERFORMANCE
INDEX) OF 35 CASES FROM THREE SEPARATE PLANTS

TABLE A 7.1

A TYPICAL EXAMPLE FOR CALCULATING THE VALUE OF
LPI ( Y-VALUE)

Name of Name of M/c uéed Total standard Totalractual
parts operation time(plannead time of opera-~
) time in hours) tion in hours
Cylinder Milling Milling 72.55 75.00
Head
S5ilencerBox Milling Milling ' 7.05 7. 50
Cam Shaft Milling Milling 72.68 $7.50
152.28 180. 00
HenCE [}

Standard time for work done{in hrs,
Actual time taken to do the work
(in hrs

Labour performance index i.e. LPI

152. 28

16600 0.8460.,

i.e. Y
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TRBLE A "Fy2 . TS

 CALCULATED VALUES OF DEPENDENT AND CORRESPONDING INDE- -
PENDENT VARIABLES-AS USED IN MULTIPLE REGRESSION ANALYSIS

- 154

8. 30

No. of] Value of Values of the corfesponding explanatory variables
case the Depéntl (Independent vgrigbles
Uar%able X1 X2 : X3 Xa X5 X6
1 0.8460 25,50 27,00 12,75 10.20  9.65 1.70
2 0.8400 124,20 27.00 12.75  11.25 .9.65 1.70
3 0.8450 20.90 27.00- 12,70 10.20.  9.65  1.70
4 0.8190 21.70  25.50 12,10 10.65  9.65 1.70
50,7400 18.40 22.50 10.50  11.25  9.15 1.70
6 0.7395 18.80 - 22,50 10.50 - 10.20  8.65  1.70
7 0.7145 22.40 19,50 - 10.80 8.55  9.15 1.20
8" 0.7320 20.40 19.50 . 11.200  8.50  -9.65 1.20
9 0.7138 18.40 19.50 10, 30 8. 50 9,65 1.20
10, 0.6790  1B.40 16.5D 110,80 8.85  9.65 0.70
11007020 14,40 19,50 11,20 9.55  9.65  1.20
1200 008015 - ©.25,30 27.00 11.20 9,65 - .B.35 1.70
13- 657900 25,70 27.00 - 11455 . - 9.55  7.55 1.70
14 - 0.8010 . 24,70 27.00 11. 55 7.80 8. 35 1.70
15  -0.7960- 25.70 27.00 11.55  B.30  7.85 1,70
16 0.7385 24.30 25.50 10.90  ° 9.00  7.05 1.70
17 0.6916 21.40 22,50  ~ 7 .9,00 8.50  8.35 1.20
18 0. 5860 19.40 16.50 8.80 5.85  8.35 0.70
19 0.6750 '22.40  22.50 9.70 7.85  7.05 1.20
20 0.6125 21.40 18.50° 9.80 7.60 7,05 1.20
21 10,5485 -17.50. 19.50 - 8450 7.05 6,55 0.70
22 .0.5975 © 1} 22,30 19.50 19,00 6.35  6.55 1.20
23 0.5060 "14,90 16,00 6.85  7.05 0.70

o



TABLE

T A 7.2 (Continuad),

155

24
25
26
27

28

29
30
31
32

33

‘34;'1-
35

1152

1.144

1120
1.110

14922

1.090 :
12060
Y

 0.990

20,50

23.40

18. 50

19, 00

19.50
19.50-

23.30

19.00

”'18.50“

47.50

27,00

27.00

27.00

27,00

27.00

25,50

24.00

22,50

25.50

121,00

. 19.50

16.12

16.32

15432

15,02 -
15,32
16,12
15.32ﬁ
16432
- 15,52
16332 L
ié,oz;'lr
'1h;42

10. 70

T
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