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ABSTRACT

A substantial improvement in productivity le~el in the indus-

trial sector is an urgent need for the,~ountry. This has been ob~

served that the workers performance level in this sector is far

below compared to any standard. The possible reasons are ineffecti-

ve policy monitoring and inappropriate and lack of basic researc~

effort. Also there exists a "gaP" in between proposed policies and

the actual implementation and execution of these policies towards

their achievements. The pr~sent research work was directed towards

,such an important aspect namely estimation of the labour producti-

vity in soma selected manUfacturing units. Effcirt has been given to

find out ,the factors influencing the labour performance.

A performance model h2s been proP9sed showing different fac-

tQrs which impede Dr impel fhe productivity of a worker. The rela~

',tive:,importance of these factors has also been shown in the propo-

s~dmocJel. A m'ul'tiPleregression analysis has been carried out using
. :,'

data as obtained through questionnaire surveys among both the mana-

gemen£'(xecutives and the workers in the shop floor. It has been

observed that workers' job performance is highly correlated with

"knowledge", "Skill", "Social Conditions","Ind"ividual Need","Physi-

cal Conditions" and "other related factors". It has also been obse-

rved that the quantitative values of these factors and their relevant

and appropriate sub~factors as o'btained through proposed OUantifica-

tion scales are sufficiently significant in estimating the labour

• performance indices in similar engin,eering plants.



TABLE
II

"

TABLE

II

"

II

TABLE

II

"

"

I

LIST OF TABLES

1.1 Labour Productivity Indices(1969-70=100)

1.2 ivo. of \vorkers' in f1ajor Industries

1.3 Esti!l)atesof Employment in the Industrial
Sector

3.1 Percentage Response of Questionnaire Type-I
f~rthe various Units

3.2 Percent~ge Response of Questionnaire Type-I
positioriwise of the Respondents .

3.3 Distributive of the Participants of.Questio-
nnaire Type -II

3.4 Sample Representation of the Total Populafiof)

4.1 Relative Weightage of the Key and Erincipal
factors Affecting Labour Performance .

4.2 Relative Weightages of Sub-factors under
the Principal Factor"Knowledge"

4.3 Relative Weightage of Sub-factors Under the
Principal Factor "Skill"

4.4 Relative Weightage of Sub~facto~s Under the
Principal Factor "Social Conditions"

vi

Page.

1

3

3

37

3B

39

41

49

51

52,

53

"

"

4.5 Relative WeigHtage of the Sub-f~ctors Und~r
the Principal Factor!'Individual Needs"

Relative Weightage of the Sub-factors 0nder
the Principal Factor "Physical Conditions"

55

56

TABLE

"

"
"

"

Statistics of Variables in Diesel Plant

Pearson Correlation Co-efficient Matrix for
BDP Model

6.3 R, R2 , F-values and Regression Co-efficients
for BDP Model

6.4 Observed and Predicted valu~s of PerformaRce
and their Residual differences for BDP Model

6.5 Statistics of Variables inBMTF

\

92

92

93

93

94



,

vii

TABLE

"

"

"

"

6.6

6.7

6.8

,6.9

Pearson Correlation Co-efficients Matrix
for 8MTF Model

2R, R ,F-values and Regression Co-efficients
for 8MTF Model

Observed and predicted values of Performance
and their Residual Differences for 8MTF Model

Statistics of Variables in' TSS

Page

94

95

95

96

. 6.11

"

"

6.10 Pearson Correlation Co-efficients Matrix for
TSS r~odel

2 .R, R ; F-values and Regressionco-efficients
for TSS Model

6.12 Observed and Predicted values df Performance
and. their Residual Di fferencesfor TSS ['1odel

96

97

97

., 6.13 Statistics of variables for the Comb~~ed Model. 98

.,

!'

"

"

•

6.'14 Pearson Correlation Co-eff.icien,tsMatrix for
the Combined Model

6.15: R, -R2..;F-Values and Regression co-efficients _
fo.r the Combined Model

", ....

6~16Ob~erved andP~edicted Values of Performance
and their Residual Differences for the Combined
Model

6.17 Results of Regression Analysis(Numerical
Values of Regression Co-efficients with the
Constant Terms) -

98

99

100

101



I

viii
,

LIST OF FIGURES

Page-

Fig. 2.1 Scale for Measuring the Variables

Fig. 3.1 Overall labour Productivi ty ~1ode1 . ;

24

34

Fig. 4.1 <:.\Performanc~ Model for Evaluation of Worke~s'
Productivity 58

Fig •• 5.1 Weightages and their tiistribution for different
states of the sub-factors of "Knowledge"(Principal 63
Facto r)

Fig. 5.2 Weightages and their distribution for diffe~ent
States of the sub-factors of "Skill"(Principal
Factor) 65

Fig~ 5~3 Weightages and their distribution for different
states of the sub-factors of "Socia! Condi tions" 6.7-70
(PtincipaIFactor)

,., ,, .

Fig •. 5.4 Weightages and their distribution for. different
states of the sub-factors of "individual needs". 72-7.;
(Principal factor)

Fig. 5.5 ~Jeightages and their distribution for different
states of the sub-factors of "Physical Conditions" ;
(Pri.ncipal Factor) .' .75:"'76

Fig.

Fig.

5.6 Weightages and their distribution for different
states of the sub-factors of "Others" (Principal
Factor)

Efficiency bar showing the Performance level of
BDP(Bangladesh Diesel Plant) ..

78

10b.

'Fig.

Fig.

Fig.

7.2

7.4

Efficiency bar showing the performance level of
BMTF(Bangladesh Machine Tools Factory)

Efficiency bar showing the Performance level of
TSS(Telephone Shilpa Sangstha).. .

Efficiency bar showing the performance level for
the combined sample of TSS,BDP & BMTF

I

105

106

107



.-' .'

CHAPTER- 1

INTRODUCTION

The country, although is traditionally agrobased yet during

the last decade a positive shift towards industrialization has

been indicated. This also has been r~flected 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) with an ~hticipated annual growth rate of B.4%.This compares
<

to 5.4% of the overall gtowth rate. Though the industrial sector

t 'b t 1 B B~ f. th G D.p (1) 't 1 tcon n, u es on y. /0 0 e. •• , J. pays a s rong suppor-

tiverole in th'a country' s agriculture and infrastructural develo-

pments. For a country like Bangladesh with a lou! per capita. income

and a heavy population. pressure and agrarian base, . development 'of

manufacturing holds the major long term hope for alleviating both

poverty and guaI;anteeinghigh-:level self-sustaining .l!ncome growth.. . " . . . .

It was recognized that the symptomo.f the enterprise level problems

is manifest. in a general decline in laboOr productivity in the

major sectors of the industries of the country which is shown in

Table 1.1 below.~ But th9 labour productivity in the steel sector

is shown to be encouraging.

•
1•
2.
3.
4.
I

Industry
Jute Te»tiles
Cot ton Tex til es
Paper
Steel

TABLE1.1

LABOURPRODUCTIVITYINDICES
(1969-70=100)

1972-73
101.50
74.50
52.50
B4.60

1979-BO
56.40
32.70
30.6"
12B.60
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puring the last decade and a half, labour management rela-

tion has gone through strained phases, as a result there was a

significant fall in overall industrial output and labour produ-

ctivity. Compared to 1969/70 level productivity per worker in-

1979/80 declined to 56.4 percent in the jute textile, 32.7 per-

cent in the cotton textile and 30 percent in the paper industry.

Labour productivity thus declined fester than real wage and in

the end country los,t valuable output and the workers lost their

welfare. Though a larger number of factors contributed to this

situation, it has also brou.,~t to the surface the basic fact that

without an increase in labour productivi ty there cannot be real

wage gain for labour also. O~~er related issues, such as "extent
•

of workers Partic'ip.ationin management, welfare facilities" skill

development opportunitie~, factory environment etc. need to be

kept under constant 'review". In the SFYP it is also emphasised

~hat ~'continuousmonitoring of the trends in labour productivity

for all the sectors of economy is necess?ry. However like all

other developing countries Bangladesh is no exception, where the

shortage of skilled manpower has long been prevailed. This situ-

~tion has further been aggravated where large scale exodu~ of this

Scarce resou~ces has been taken place during the recent years.

This is reflected in Tables 1.2 and 1.3.lt Can be seen in Table

1.2 that actual employment position i~ major industries has dec-

lined from 1979 in the engineering industries~ Also in Table 1.3

estimates of emp16yment.in the industrial sector have to be adjus-
ted accordingly.



TABLE 1.2

NO. OF WORKERS' IN MAJOR.INDUSTRIES

Year Engineering Total(including all
Industries . types of Industries)

1975 41,000 3,46,450

1976 67,415 3,.49,401

1977 89,639 3,94,552

1978 99,639. 4,20,88B

1979 99,639 .4,2B,552

1980 45,563 3,95,058

1981 48,711 4,43,919

Source: Bureau of Manpower, Employme~tand Training~

TABLE 1.3

£STIMATES OF EMPLOYMENTIN' THE INDUSTRIAL SECTOR
( Figures in million) '.

3

1976 1976-77 1977-78 197B-7? 1979-80 1981-B2

Employment 1. 300 1•.'500 1. 500 1.500 1.500 1.600 1.600in manufac-
tu ring

a) Large 0.400 0.400 0.400 0.410 0.440 0.470 0.490. Scale
b) Small 0.900 1.100 1.100 1.090 1.060 1.090 1.120Scale

•
Sou rc e . Bangladesh Bureau of Statistics ( B.B. S.)..

I
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Thus the country is suffering in terms of production

and productivity, plant utilization, development of skills,

sustainance of sound industrial development and growth. This

in turn has affected the overall economic growth significa-

ntly. Thus the industrial strategies and plans are colossally

hampered; the vitally important strategy such as import sub-

stitution, manufacture of spares and components indigenously

could not be achieved. This situation and due to'some 'unvei-. "

led reasons, the country has been pushed in resorting to

unplanned import and thus positive increasing tendBncy of

importdep~ndence has bee~ indicated.

But this situation should not let be continued. However,

the scoPB ~ndobjective'of the cuirent research are not direc-

ted to findsoluticins to the above problems at macro level;
rather~'inicro ievelstudyhas

. '. . ,be,enmade in this thesis to
assess the labour pr.oductiVity iri the manufiilcturing industry.

The objective is to ~ssess the productivity and its possible

improVement by way of identifying .few influencing Variables

and their control. This would thus help the management taking

appropriate strategy to make best use of the available skills
in the manGfacturing units.

1.1 Labour ProductiVity and its measurement

The meaSurement and definition of labour productivity
"could 'be made from more; than 'one considerations -:..it may
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involve a comparison. in real terms between the output of

a Particular unit and the labour 'input required for its

production. Thus to bring abou t such a comParison and mea-

sure pro duc tivity such data as to tal sal es value (and

added).
:-,

derived gross ou tpu t and value labour cost and

other related costs should, be needed in cutrent figures. These

values in a unit are subject to changes due to (i) price

change. and (1i) change in numbers of units of output and

input. Henceforth,it has become necessary to separate the

price and quantity components of the above items so that a

separate analysis can be made with any change in the physical
-~ ":,

volume of output and labour input. This analysis of compar{ng

the output wi th labour input which is termed as labour produ-

ctivity has also been termed as "Labour Productivity Index'(LPI).

But measurhment of the labour productivity index is not
, ' ,

a very easy task while considering factors such as ~an,machine

and managem~nt. This is because, in this situation interactions

of ell these factors take place simultaneou~ly. These are the

real values of-machine tool utilization. workers' activities

(manpo~er utilization-workers' performance). difference between

planned timed and actual time of operation-corresponding to

method and time study etc.

Productivity meaSurement ~nd its control are necessary so -

that an improvement of man hours and machine hours spent on jobs

,
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could be made. In this context the work content (i.e. sta~dard

man-hours required for a particuiar operation) per unit of

output should be considered. It is therefore suffice to say

that human resource factor is the single most influential am-

')ng all other factors in a unit. Thus workers' performance
would play the most vital role towards measuring the overall
labour productivity index.

1.2 Relevance of the current study of LPI to the Country's
need.

Bangladesh like all other developing Countries has pro-

blems in areas ~uch as proper utilization of imported technology

(Technolo gy trans fer), .technolo gy developm ent based cn exis-

"ting facilities, productoesign, method improvement, 'layout,

product line balancing" inveniorysystem and such other factors.

Thus a comprehensive studyto~reso10et~~s~ pr~blems may become
.. 'i,

a necessity. But current focus is directed tow~rdsachieving a

highe~ utilization of the production facilities involving man
and machine.

The major industries in the country are mostly labour

intensive where the productivity ratio of labour plays a

very significant role in its econ~mic" development.-This it

has become necessary that efforts should be ,concentrated on
workers' job performance (workers' efficiency). Although this

efficiency based on efr-ective hours available from wo'rkmen Can
"

be improved upto a certain level yet effort should be given

to achieve maximum utilization, of workers performance
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within that level. And this is ofprime importance from

available human resource point of view. Regretably the wor-

kers performance level in the country is below frbm any

standard level. Thus the whole of the industry is ~uffering.

The possible effect of poor perf~rmance will result (i) an

increase in direct labour cost, '(ii) scheduling for in line

production flow system cannot be maintained, (iii) the inpro-

cess inventory will go up which will necessarily' add' to the

cost of production and Civ) may create delivery schedule pro-

blems. Recognizing the importance and necessity of assessing

labour productivi ty a'ndits possible improvement, the scope

~nd objectives of the thesis are laid down in the following
article.

,1.3 The scope and objectives of the present work:,

Improvement i~ indu~trial productivity, specially in

the labour sector, is considered to be an urgent need. Skill

formation at the craftsman level and its optimum utilization

represent one of th~ basic constituents of economic growth.

It is now accepted that country's technology like in other

developing countries is mostly labour intensive. So naturally

scope is much. more widened to concentrate the effort on eXPan-

sion of labour employment. But every effort towards achieving

this will be a waste if such a large community of labour is

under-utilized. It has b~en observed throughout the whole co-

untry that in both agriculture and ind~strial sector manpower,
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is under-utilized. The utilization level is far below than

those of other developing and develoPed countries. This is

one of the important' factors for which country has to Pay pe-

nalty for lower productivity. With this view in perspective,

the current research work is directed tOwards an important

aspect such ,as productivi ty; 'emphasis would be' given to find

out a correlation between machine prod~ctivity and human pro-

ductivity. As mentioned earlie.r tha human productivity is the

most influential factor to the overall productivity .although

other factors have positive ~nfluence. It is hypbthesized that

human performance in terms of effective mah hours available

from workmen, could be, improved and attained to the ,highest

possible level. This particular area of human management may

be considered to be Of great importance in the' present' day

industrial situation and its context. Prelirrrinatys,tudybn some

selected manUfacturing units such as Telephone ShilpaSangstha

(TSS), Metalex(Milla't) industry, Bangladesh Machine Tools Fac-

tory(BMTF), ,Bangladesh Die(3el Plant(BDP) and Bang~adesh Indus-

trial Technical Assistance Centre(BITAC) has revealed that cl-

early defined methodology on evaluation of worker's job perfor-

mance from micro-level observations is absent~ From management

point of view this has a significant influence on the overall

labour productivity.

-Finally, there is a need for effective policy monitoring

and aPpropriate research network to strengthen the development,

tools in order to dfaw up and execut~ appropriate plans
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and programmes to promote the level of employment and labour

productivity. <Considering <the importance of the productivity

of labour, the measurement and control aspect at the floor

levels of some selected manu<facturing units has been chosen

in the present work- the analysis of which would be~_L1~_~ful

device to promote< the labour productivity at national level.
< ,

The aims and objectives of the research work<are as

follows:

i. To i den ti fy the fac to rs <which in flu enc e work ers'

performance.

job

ii.To develop a .performance model by measuring the Eltrenth

of eachi<dentifiable variables"'"indicating their relative

impor<tance.
", ....

iii. To develOp< asca<16<lforq~antification of the qUalitative

factors.

iv. To establish a mathematical model using mul tijJle regre-

ssior, analysis to find a relationship between workers'

job performance and the quantifiable explanatory factors. <

v. To find <a relationship between workers' job performance

and overall labour productivity index.

vi. To ascertain the CaUses of lower productivity.



CHAPTER-.2

LITERATURE SURVEY

Productivity-thou~h it is a common term, yet it is ncit so

easy to define in real sense. Moreover it Can, be defined in

many ways taking different factors into consideration on diffe-

rent fields of respect viz. agricuLture, manufacturing, firm

level etc. But in every situation productivity plays a major

role in the determination of profit as well as overall situation

of th e sec to r.

SUTERr-1EISTER(:2)stated that increase in productivity depends

. upon or is determined by technical factors viz. technological de~
. .

velopment, raw materials, job layout and methods and human facto-

rs-mainly workers' or employees' job performance. Both of these

should be considered simultaneously. After. him productivity .. is

defined as "output per man per hour, considering quality". The

output per man per hour results not from man's effort along but

results jointly from ~llthe factors of production used such as

labour., management,-money, machines, raw materials etc. Produc-

tivi ty might also be expressed in terms of output per Taka value

i.nvested or output per uni t input of raw material or output com-

pared with any other input factor. The important.points of Suter-

meister's productiv~ty model aie given in Appendix I. In the

model the activity weightage( in percentage or in any means)

among the major factors were not given. r~ention has only been

made that the relative importance of each factor would probably
\

"
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be different for different types of organization and they are

subjected to change with time.

(3) ,
et.31 gave a clear cut concept of productivity

which is not determined solely by how hard and how well people

~ork. The Technical Factors play a role, sometimes ~n over~he-

Imingly important one, sometimes ,a minor one;

CHANDy(4)'viewed that productive capaci ty includes invest-

ments not only on reproducible tangible assets but also on hu-

man capital assets like health and' sa~itation, eduriation and

skill,research and training etc. The ~es~lts of the 'analysi~

of 169 reports of National Productivity' Council of India by
" . ,

CHANDYare pres"ented in Table CA. 2.1)'in App~ndix-II .From, this

study it revealed thaf the factors ihfluencirig productivity are

human factor(36. 34J~ weightage), dommunication arid control process

(27.05%), str~cture of organization(13.66%), Machinery and equip-. .

ment(9.02%) , Resources(7.92%) ,socio~political and Market reJ1a-'

ted (6.02%) • CHANDYviewed that to ,promote productivity increa-

sed number of persons should be ~rained in industrial skills

under different training scheme within or outside the country as

corporate target setting high degree of.skills and favourable at-

ti tudes tOwards work are invariably the positive ,factors affecting

-the productivity. With reference to the inp~t-output model of pro-

duc~ivity the ratio in between them can be improved either by in-
creasing the output or reducing the input whateverit. maybe.

In this context LIU(5) explained that "the input. require-

I
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merit of the modern production activities can be classified

into physical input. which contains labour, capital and na-

tural resources as well as invisible input which contains,

motivation, knowledge, technology, management etc. Either

the physical input or invisible input contains many compli-

cated factors and involves the factor of human beings, which

is probably' the factors most hard to understand and most di-

fficult to handle". He also' pointed out a number of factors

which are related to the performances of the productivity

such as rationalization of organization and effective job pro-

cedures, basic education and training, wage system, mobilit~

new marketing channels, utilization of.equipments, material

.improvementand substitutions, quality control, technology ac-

quisition and absorption, R&D, national policy, environmental

po~~ution control, socio~culture conditions, business cycle,

weath~r, political situation etC.

AHMAD(6) analyse{j. a country report on inter-industry

differentials in productivity. The analysis was based on a

.large sample of manUfacturing industries in Pakistan and on

published information reported in the"Census of manufacturing

Industries"(Cr'lI) for 1966-67. In the study independent Variable

.such as capital intensity, capital to labour ratio, ratio 0 f
net to gross capital stock, size of ths establishment, number

of reporting establishments, ,exports, import dependence, labour

skills and quality, prufessional ratio, local versus foreign

I
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firms etc. were used to regress with productivity differen-
tials. Considering preliminary ubservations and 'correlation
co-efficients produqtivity differentials aPpeared to be posi-
tively co rrelated wi th capaci ty utilization rates, average
earnings, the size of establishments, capital intensity and
foreign awned firms and negatively correlated with the. degree
of import dependence and number of e~tablishments in each in-
dustry: Two correlations, productivity v~r8us skills and the
age of the capital stock, while significant, had the wrong
si gn.

AHMAD also focused on the results of"a pilot opinion
survey conducted by country Experts.onpr~ductivity in some
s elec ted manu fac turin g estab,lishments. Ttle main obj ectives 0 f

. . .

the survey were to determine the factors: whichw€re. pres~ntly
hindering the achievement of high productivity'levels ii'swell
as an identifiCation of factors which .wer~ seen tobB important
in the determination of prOductivity levels' in. the future. It
was seen from the detailed analysis for all manufacturing units
that majori ty of the respondents claimed"labour indiscipline"
as the most important factor limiting productjvitY(about 91.3%),
40.7% of the respondents reported" poor productionplanning"
as baing the second most important factor while 36.7% for power
failures, and 25.1% for out-dated plant and equipment.

,.On the other :hand amongst the factors which were seen
to be important of raising productivity (i.e. factors which

I
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would help productivity) about'52.6% of the respondentssaid
that restoring the right to management to hire and fire wor-
k~rs was the most important pre~requisite to raising produc-
tivi ty, 44% viewed that improvements in the quali ty of manage-
ment were needed, while 35.B% of the respondents felt that ma-
kirig workers more productive and cost conscious and finally
35% gave their opinion on the importance of greater political,

staoiii ty.
(7)NORMAN & BAHIRI - itated ~hat engineer~1 measure of

prod~ctivity waS different from the traditional ohe. According-
ly productivLty and effenciency are often regarded as synony-
mou~'.,BAHI RI and, 'MARTII~(8) cl~imed that most engineers have
'th~ Same view thatproductiviiyis related to the efficiency

,>', of: the pwducing activity and' therefore implies an output/in--.' ' , '

put relationship.

NOHr1AN -and BAH'IRI~' gavea scheme for measuring Perfor-
mance indices. This scheme based on work meaSurement principles
provide a measure of performance(i. e. efficiency) against a
standard by which b,oth management and work,ers compare the eff-
ectiveness of their work, the basis of which is an operator
(individual) or Group performance index Le.

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

where PI = Performance Index.
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The standard time for a job is the sum of clock times

required by a qualified workmento:-

i) Carryout his task at the standard level of perfor-

.mance.

ii) Recover from the physical and mental strain imposed

by his task.

iii) Compensate him for small contingent, delays for which

management a~e responsible. They claim that perfor~anceof

UJe rker bas great influencE! on productiv~ ty. r1anagement of all

industrial enterprises should give stress on work measurement.

and,\"ethod study, so that evaluation of. workers job performan.ce

.,can be judged perfectly.

Considering productivitYi DUDLEY (9) gave his strong

argument on relaxation allowances- one of the vital factors,of

motion time analysis as well as the human factor analysis.Ac6~,

.0 rding to him ,relax ation allo wance ,should be graded on. thetyp es

and nature of th~ jObs considering fatigue anij effort. An.opera-

tive's working Pace Can be affe6ted by factors such as atten-

tion requi~ed, concentration, confined working space, abnormal

working conditions, special clothing and these obviQusl~ pre~

sent an element of inconsistency in assessing the actual working

pace relative to a standard.

affected by factors such asCa) Geographical, Sociological and

climatic conditions(b) Cartels and Qther types of market

Productivity, according to (10)SHUNSAKU et a~ may be
.'
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control of products and other market factors(c) Institutio-

nal conditions on taxation and legislation(d) Size of business

plant or equipment(e) Wage system, hours of work intensity of

labour in operation. Amongst these factors, (a), (b) and (c)

are termed institutional factors,(d) is technological and

caPital'dependent, (e) is' the condition relating to workers.

SHUNSAKUet al reportBd that according to a productivity survey

report published by, the JaPanese Ministry of Labour, the impor-

tant factors th-at affec't productivity of the firm or industrial

enterprise are (1) The placement of equipment and 'personnel(2)

The skill of the, workers (3) The quality pf materials used in
" ,

the production process (4) The ratio of' operation. They expresqed

their view as thou~hthe quality of raw materials, the skill of

labour and other 'factorsiri:f-luence labou'r productivity and dete-

rmine the overall ,'eff~ct'y'et,~1;1l3most fund8r!jental factor which
. '. .' . : .,

determines productivitY'is the ~elations between equipment and

worker. The, relationshipof, the workers, to each other and toma-
I

,

nagement have ~lso animportanc~ towards labour peoductivity.

YOON~BAEOU8et al of Soong Jun University Team and DONG

KYUCHOlet al of KoreaP ro duc ti~e CentreT em( 11 ) worked jointly

on productivi ty ,analysis condisering some selec,ted industries

of different nature viz, fertilizer, machinery and ceramics.The

objecti~es of the study was to find out the factors which help
h ,. ,

or hinder productivity of these industries, of Korea. The metho-

dology followed, was the statistical analysis of different types



of data obtained from questionnaire survey. from the

analysis it waS clear that employees'or workers' effi-

ciency increased in the machinery industries when good

human relations were maintained and wages increased.

The research work also revealed some important points

on productivity achievement. These along with other as-

pects are detailed in Appendix -III.

ResearCh on human relations and productivity waS

carrisdoutby M~yo(12j in his famous Hawthorne study. The

significance of the study was in discovering the informal

organization and .its existance in all organizations. It

demonstiated .the importance to individuals of stab lee

social relationships in the work situation. The impact

of the study has been tremendous. Itled to a fuller raa-

lization and understanding of the human factor .in work

situations. The work also led to an emphasis on .the imp-

ortance of an adequate communiCation system, particularly

upwards from workers to management.

To discuss about the improvement of effectiveness and

productivi ty one should know what management really is and how

it really functions. From productivi ty point of view MUNDEL (13)

defined management"as that of designing predicting the perfor-

mance of and constraining the ~se of many integrated human

group a~tivitiesand the related physical resources and environ-

\

\
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ment, , for the purpose of producing the outputs selected for

achieving the assigned objectives. The outputs may be either

services, goods or a combination of both". Effectiveness and

productivi ty are iriter related and the annual rise of produc-

tivity occurs mainly due to the persons who are directly or

indirectly related to the production, other agencies and also

due to management. A generalized set of 'terms known as " Work

Unit" has been established when cnnsidering quantitative as-

pects of service outputs. The performance of a human motion

is the 1st order work unit, theacti'vity associated' with the

performanc~ Df partot a task is the 2nd order work unit and

so on thus' a large group of end ')roducts or completed s'ervices

of the working group results on gross output-which is the 7th

order work unit. If.it is possible,to'div:i:de the'whole prodLJc-

tion scheme in such work uni.ts then' inva.ri'abl).' productivity

will be raised to a high extentw

MATSUMOTO(14)express~d that the'w~rkers in a major

JaPanese industrial concern are the heart of that industrial

units in much the Same manner that the shareholders are the

nerves of a European or Amer~can rn~ustrial organization. It

seems that the workers' active participation has the direct

"bearing on the overall situation of an industry. From the

management point of v~ew, workers unlike other factors of pro-
..

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

cable. Hence it is important that workers' potenti'al and morale

remain high. The following aspects regarding productivity

, .,
. -..: ~ t - - .,:; ,_ .
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were given importance:~

(a) Improvements in production systems through suggBstions-

and QC(Quality Control) circles. ihe QC, a statistical quality

control system may be regarded~s voluntary worker Participation

in product improvement. QC circles are small groups of workers

who discuss and exchange ideas on product quality improvement.

(b) Workers' participation in management decision-making and

(c) Collective skill of the working team. It may be regarded

as the grass roots foundation of 'ndustrial technology.

CHIN HOCK & T~NG(15) found from productivity analysis

that there exists a positive correlation between labour produc-

tivi ty and average earriirrgspe'r'employee. The co-efficient of

iarik-correlationbetween these two variables was significant at

,the -5 per: cent lev~l of s,ignificance. Another feature of labour

pioductiVity in manufacturing sector was a positive correlation

between labour productivity and the net value of fixed assets

per worker. The labour productivity of both the manufacturing

and the constructions sectors was still below the national ave-

r:age. To overcome this sitUation importance' waS given on greater

efforts and further improvement in the techniques of production

and organization, the skill and training of workers and capital
endowment per worker on priority basis.

KUROSAWA(16) an APO (Asian prOductivity Organization)

exp~rt had carried out a~study on productivity measurement and

•

\
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control at a selected ship-building and ship-repairing workshop

of India in mid 1977. The methodology waS directed towards mainly

the improvement of man-hours and machine-hours spent on jobs.Wor-

ker~' Performance or efficiency plays the key role towards produc-

tivity measurement and controls. SASf1AL(17)was associated with

KUROSAWA on tne same research work. Both of them regarded produc-

tivity and workers performance "as synonymous. But they differen-

tiated positively in between overall; labour productivity and wor-

kers' effi8iency where overall labour productivity depends almost

on workers' efficiency as well as some other: factors also.

Methodologies adopted by KUROSAWA were mainly implemented irt

ph~ses with modification in the research work of" SASMAL. Their: pro-

posed overall labour productivity model based" on labour utilisation

and management in terms of man hour's(work content) can be defined

as follows in the diagram:
..•..

"'To-tal Input Man-hour = Actual Man-hours;" LR

Ingut man-hour " (};ni ttei::l"rrian~hour

(LR'=LR-LO) 1.0)
Cha~ged to
Management

Effective M~n-hours
- (LE) .

Standard Man-hour
(LS)

~ost time
LM)

Charged to
SupervLsor

Unproductive Time = LU •



The essential relationship between 1abou r produc ti vi ty

and other related factors in which work ers' efficiency plays

an important role are:

Overall Standard Work ers' Ratio of Ratio of

Labou r = Producti- X effici- X effec ti ve X Inpu t

Producti- vi ty (refers ency r~an-hou r Man-hour

vity of to Techno- to input to Total

the orga-' logy and Man-hour Input

nization organiza- ~lan-hour

tion fac.-

tor)

Q Q LS LE LR'.i •.8. IR = IS X IT X LR' X LR

,21

whereQ

etc.

Output in physical units/equivalenj; tons or numbers

Alltfie above factors are mutually inter-related. The

l~stfwo:terms .iJf the abov'e equation can'join-tly be termed as

"Contrib~tio~ of ~fficiency of labour Resources use". However

this factor caused in improving labour productivity. is associa-

ted with reduction i.e. the improvement of lost time and omitted

time.

The research work emphasized that the workers perfor-

mance (efficiency) is not only dependent on subjective factors

like workers ~illingness, knowledge, skill, value judgement,

"
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morale, working hours but also dependent on objective factors
namely plant, machinery, work situation management etc.

BARKAT et al(1B) have defined production as the func-
tion of employment and productivity. They have proposed an

•efficiency model for agriculture planner in which it has been
shown that effitiency is, a function of ability, motivation, co-
ordination, environment ~nd also other unknown factors.,

, , ' ( )
A Case study conducted by AZIM 19 on a Engineering

manufa'turing unit in Chittagong, Bangladesh revealed that
the existing machine utilization 2S well as manpower(labour)
utilizatirn were not uplo a satisfactory level. The percentage
of i-1t:ilization in both the Cases of machine and manpower, were
fou~d to be less than 50. He concluded by proposing, suggestions
to achieve higher utilization that prior importance should be
given'"to the overall management of the'workers.

, . (20)A consult~ng group of Bangladesh Management Devglop-
ment C~nt~e, Dhaka, has proposed a performance aPpraisal system
for Bangladesh Jute Mills Corporation Workers. This waS the
Part of "production incentive scheme" design. Factors affe6- :
ting the performance of workers were selected through inter-
view, group 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 ~nalysis
of 'the findings of the survey, perfo~nance aPpraisal scheme
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were developed containing those factors affecting workers

performance and their relative weightage reflected by the

respondents. The factors selected were, job knowledge, sen~e

of responsibility, accuracy, initiative, quality of work,

speed of production, loyalty, co-operativeness with other

work'er, thoroughness and neatne'ss, health, attendance,depen-

dability, tardiness, adQPtability and leadership. They have

also developed three different performance appraisal 'form~

for different catagories of workers. They have assigned

different points( weight~ge) again~t each of the factors se-

lected forparticulartype8 of f~rm. But no mention was made

on what basis the point-scheme mas prepared. Another limita-

tionof the study was the iriherent difficulty on the Part of

a supe~vi-sor to:.assigna'tightfigure(points) from amongst

more than on~ alte;hai;ives;Thi's,assig~men,t,is necessary to. '...., " . '.

give a sc~re'to a Particular worker for finding out the, per-

formanca ind:ex.

The above literature review would give a definite poin-
. .

'ter that labour productivity or labour productivity index or

labour performance Index(~PI) as termed are all synonymous. But

certainly LPI differs significantly from overall labour pro-

ductivity Index(OLPI). ThoughLPI plays the most important

role towards productivity, yet it is not the only factor for

measuring OLPI- there ~re also other technical factors which

have direct bearing on OLPI. The explanations, conc.eptualiza-
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tions and discussions of the various authors has finally

led to ci common point as to MAYO'S conclusion and where-

from the science of human relation has evolved •. Labour pro-.

ductivi ty is greatly' influenced by the faotors of human rela-

tions, the relation between the management and the workers,

the informal social organization amongst. the. workers 'and its

re60gnition by the management.

In quantitative assessment of qualitative attributes

there exist various scr:ing probedures such as, Likert Scale,

Gutman's Scale or a more generalise Flexible nine-point SCa-

ling method. Amon9st these,Methods the Flexible nine-point

scaling method. has been improved by Islam (21). This method 'is

caPable in giving a clearcut overall picture of qualitative

~ttributes in ~uantifiable form. this dcale is developed on

th'e basis of different. interval scales currently in practice.

Measurement of'a variable is done with a numerical scale ran-

ging from '1 to 8 equal sPaced. In the case of ..',.:,. dichotomous

questions, the value '8' wa~ given for most suitable answer

and value '1' 'was given for' the least. This is depicted pic-

toriallybelow.

I I
. '9 8 7 '6 5 4 3 2 0

.Fig. 2. 1
Scale for Measur.ing the variables

I
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were allotted to the "not responded"

cases andnnot applicable" Cases for a Particular question.

At the initial stage of the current work this method

waS thought to be most suited. But in later stage it was

found that this method could not adopted in its own form. This

'is because of the variation of the intrinsic characteristics

of the ~resent research work. Thus necessary modifications

were made actording to the requirement of the present work.

But the inherent logic of the method was c~refully adopted

and applied throughout the study.

But the major shortcoming of the above studies ends

upto a point where such assessment of labour p~r,ductivity

Index and its evaluation quantitatively 6ecome'aproble~.The

evaluator has to use his judgement whichle~ds ;tosubjecH-

,vity and then controversy. The present wo~k is thusdir.Eict~d ,j

to propose a qUantitative appioach to usea'simple line~requa-

tionto predic; the productivity index. The explanation and

development of proposed scalin~method and of sURh ~ mathema-

tical equation are d~tailed in thapter 5 and, 6.

•

I



CHAPTER - 3

METHODOLOGY AND DATA COLLECTION

The in~depth analysis of the literature survey in the

preceeding chapter reveals that there exists a relationhsip be-

tween management of human relations and ul tim ate growth of a

countrys' productivity and hence economic develo~ment. It is

recognized that human resources are the major instruments of

.all development. A number of empirical.studies have also pro-

ved that' a coun try's economic progress Ias been due mo re to the

. knowledge 'and skill of the'peoPle than to the abundance ~f reso-
urces from nature. In view of thesignificc,t role.of man as the

most important agent of economic gro~th, a high priority has

been given. to the human resource development. With this view in
. .

.pers~ectivethe current research work is directed towards rela-

.ting hu:"'anfactor~ 'to theworkers(human) productivity.

3.1~ethodology of the Study :

A multifactor analysis has been carried out concerning

labour productivity, overall or total' labour productivity and

the factors affecting them. Any research in this field would

require basic data which in most cases are generated. The pre-

sent study is also no exception. Howevp.r, a discussion on the

.data generation and collection procedure used in the present

study is reserved.at this point un til article 3.3. of this

chapter. Considering the time restriction of the present work

•



it is limited-tDDnly fiv~-industrial units. These are the

Bangladesh J'!1achine TDDI factDry(BMTf)~--The Bangladesh Diesel

Plant(BDP), The TelephDne. Shilpe Sangstha (TSS), The Metalex

(Millet) CDrpDratiDn and the B.angladesh Industri;al Technical

Assistance Centre (BITAC). The s'electiDn Df these units was

made Dn the basis Df the similarity in their nature Df p.rDduct-

iDn.'~nd willingness Df the managements Df these units tD parti-

cipate. It. wDuld be hYPDthesized that fDr similar prDductiDn

situation, with similar jDb structure and facilities, the pro-

ductivity of the wDrkerswDuld be affected due tD influence Df

factDrs similar in nature. Based Dn this hYPDthesis the field

Df investigation in the .present cDntext is limitedtD the shDp-

flDDr level wDrkers who basically work on similar general pur-

pose machine tools.such as lathe machine, drilling machine, mi-

lling machine, grinding machine etc. such narro~ing dDwn of th•

.wDrk tD a specific field had been made because Df SDme inh'erent

difficulties and un~vailability Df the sec~ndary data( as ment-

iDned in Art. 3.4).

from preliminary DbservatiDns and few infDrmal interviews

with the Executives Df the abDve units some principalfactDrs

and their re'lated sub-factDrs had been selected fDr cDnsidera-

tiDns. for quantificatiDn purpDse and tD fiod Dut their relative

effectiveness tWD separate surveys were carried Dut with tWD se-

parate questiDnnaires." The questionnaire( type I) waS disigned

cand a survey of this questiDnnaire had been carried Dut amDngst

\
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the top and mid...,level management executives of those sel'ected

units. With a view,to propose a quantitative technique for qu-

antification of attributes for various factor a second questi-

onnaire(Type II) had been designed and a survey of this qUes-

tionnaire had been carried out among some selected floor-level

workers(machine operators). This survey was carried out in only

three units such as BOP, BMTFand TSS. From the preliminary and

secondary data and by using some logical subjectivity;'quantita-

tive scales, for different sub-factors had been proposed. An ana-
. . ., .

lysis, of the questionnaires and with;the help of the quantitative

sCale~ each of~he selected wOrkers ~ere given scores out of to-
"

tal of 100 marks. LabolJr performance indices' were calculated

from"the secondary data and collected data. A multiple regre-'

ssion analysis, had 'been'carried out to find a relationship be~

tween,theuiorker~ jobper'formance and ,the quantifiable explana-. - . : .

tory principal facto,rs.

Workers 'job performance and the over'aillabour productivity:-
Formulation of a Model:

p relimi'nary, obs ervation and info rmal in tervi ews revealed that

there were many factors influenCing the labour productivity.

These are of two categories namelY,(1) human related and (2)

technical based. The human related factors are, basic education,

experience, training, aptitude, accuracy, personality,wage-salary,

incentive, leaders'hip, perform.gnce rating, job satisfaction, gene-

ral economic conditions, level of aspiration, on-job and off-job

\
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activities,health, safety etc. There are few factors which con-

cerns management such as organizational efficiency,organization,

structure, selection and placement, norms, lighting, temperature

etc. may also affect productivity. The technical factors are

t~chnological development, raw materials, machines utilization,

method and design, job ,layout, marketing, capital intensity etc.

The labour productivity is mostly related with the first two Ca-

tegories ,of factors namely, human related' and management related

while all othe~ factors including the technical factors would in-

fluence the overall labour productivity. These two terms of pro-

ductivitycan be defined as follows:
" .

labour productivity = function of purely human related factors

and some factors, related to management.

or, labour productivity= f,(ability, motiVation)

Overall labour productivity= fz(labour productivity, technological

development, raw materials, m/c' ;uti,li-

zation, method and design, job layout,
, -

marketing, capital intensity etc.).

where,' f"f2 = linear functions of labour productivity and

ovarall labour productivity;

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

f" are the two major factors influencing labour productivity. The

possible attributory factors of the key-factors, ability, are

"knowledge" and "skill" called the principal factors. ~leaning

\

,
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that ability is deemed to result from "knowledge" and "skill".,

The other key-factor "motivation" is considered to be consti-

tute~ of princiPal factors such as "social conditions", indivi-

dual needs" and "physical conditions of t~e job". So ability

and m~tivation Can be explained as follows:

Ability = f3(knowledge, skill)

Motivation=f4(social conditions, individual needs,

physical conditions)

where, f3,f4=linear functions •.

In the present work, knowledge, skill, social conditions,

individual needs and physical conditions are taken' as five 'prin-

cipal factors affecting labour productivity. Basic' education,

experience,training, interest-these four sub~facto~s ar~ direc-
: : .'. " ,"

tly related to the principal factor.nkn.owledge:'. "."Skill" has, sub-

factors such as aptitude, personality anda~~uracy~ i"S~cialcon-

ditions" comprises of the sub-factors such as wage-salary level,

incentives, organizationai efficiency, C!r'ganizational str~ct~re,'

selection and placement, leadership c~imate, job-content, job-

evaluation, relationship with superior, communication, leadership,

performance rating and norms. "Individual needs" is influenced .by

the sub-factors: job s.tisfaction, general economic condition,

level of aspiration, perception of the situation and on-job an~

off-job activities. "Physic?l Condition" is the function of the
•

following sub-factors:- lighting, temperature,ventilati'un, clean-

liness, rest-period, safety and health. Factors related to mana-
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gement are also considered here in the present study. Litera'-
ture survey reveals that many behavioural scientists and ma-
nagement experts have often regarded labour productivity and
labour performance as synonymous. In the present work the
ratio of standard time(measured) for work done an'd actual time
taken to do the work has been considered to be a measure of
the labour performance index. More explicitly labour perfor-

.mance index is the :ratio of actual quanti ty output. to stan-
dard quantity output per-unit time. Thus, tha labour performance

where, Q'a"= Output per hour (actual)
Qs = Output per hour(Standard)

inqex is given by:
Q

LPI = Jt
s

The above expression could be rewritten as:

LPI = tjt ,whe~e ts= Standard time required to produceSa.
1 unit

t = actual time required to producea
1 unit

.From man<tgement( factors related to management) point of view
labour productivltycan be explained as follows:

labour productivity =f5(know18d~e, skill, social condi-
tionS~individu<tl needs ,physical
conditioru.,other related factors)

= labour performance (lP)

\
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= Labour performance Index(LPI)

(when considering the ratio of stendard
time versus actual time of operation).

The relationship between the overall labour pmductivity
",

and the labour performance(workers' job performance) is given
below:

•• • oLPI = f (.LPI. TO, RM, MU, OM,JL, MR, CI)
oLPI = Overall labour productivity index.

,.. ...•
where,

LPI
, TO

RM

MU
OM

JL

MR
CI

=

=

=

=
=

=
=
=

Labour performance index.
Factor related to technolo~icaldevelopment
Factor related to raw materials.
Factor related to machine utilization.,
Factor related to design 'amd method.
Job layout factor
Marketing, factor
Capital intensity factor.

Workers' performance and overall labour productivity model is
shown diagrammatically in fig. 3.1. In the figure size of each
segment does not reflect the relatiuB importance df the effec-
tiveness of the variables.

3.2 The use Of Multiple Regression Analysis to Establish
the Labour productivity Index Co-efficients:
It was hypothesised that labour performance Index(LPI)

depends linearly on six principal factors.These principal

\
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factors could be called the explanatory variables, xi. Thus,

the dependent variable LPI could be explained by xi. Multiple

regression analysis is a Parametric method of estimation.Spe-

cially the object was to develop estimating equation by identi-

fying the main explanatory variables, called regression and to, .

relate these variables to a d~pendent variable, in order to pro-

duce the best estimation of the latter variable. Thus, the

'general form of the estimating equation is given:

where, Y = workers' job performance index" LPI'~

x = Knowledge' l?f the worker. 1

Xz= .' Skill of th e work er

X=: 3..
,

SJcial condi tion of the job

x4= ' Individual needs of the worker
, ,.,

Xs= 'Physical condition of the job

x = Other related factors.6.

66 are the co-efficients
of regression' 'equation•.

The values of the regression co-efficients were obtained

by asing the least sqares method. The method of multiple regre-

ssi6n analy~is is 8 po~erful techniq~e and is used in various

fields of science and business.
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The 35 sets of data for the three'units such as T.5.5.
B.D.P. and-S.M. T.r. in the pres'ent analysis were .fed into a
standard multiple regression program on the I.S.M. 370/115
Computer at Bangladesh University of Engineering and Technology,
Dhaka. The data sets were prepared through questionnaire survey
conducted in the prese~t work. This section is devoted to coll-
ecting of data.

3.3 Data Ccillecting Method of the Study:
J .'

Th~ data coll~ction 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 the desired
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)Phas~ - I : Interview sessions with management executives
to identify the factors influencing labour
pro duc tivity.

b) Phase -II : On the basis of outcome from Phase-I. design
of a questionnaire (Type-I) and make a survey
among the management executives.

c) Phase'-III: Design of questionnaire(type-II) for the wor-

kers' and make a survey among the workers.
\
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d) Phase - IV: Interview sessions with respondents and

,non-respondents of the questionnaires

(Type- I & II) after the preliminary data

compilation and an~lysis of the questi~nn-

aires.

Phase - V Collection of secondary data based on

work and time study for the stand~rd times

for various jobs as sel~cted in the shop

floors.

Phase -, I Int~rview Se~si~ns:

\

Informal j,tervieuis were conducted among top and mid"';'

level management Executives ofSrqTF, BOP, TSS, BITAC and Me-
.' .' .

talex'to idiintify'~ndselect ,the principalfactors and th~ir
", .... .,', .

,respective sub-factor's\u'hi'ch;~nfluencethe workers' 'job perfor-. . . .

mance. These were considered to be, the basic tools in desig-

ning questionnaire (type-I). The interviews taken were based

on asking some g,eneral questions about workers performance,the

overall labour productivity and the existing tools of manage-

ment of ths respective manufacturing units. Total number' of

persons interviewed were 20. Informal interview was also

conducted among university teachers, behavioural scientists

and management experis. Questionnaire for the 2nd phase ~ay be

considered mainly Based on the,result of the First Phasej The

interview study has resulted in identifying the prin~ipal and'
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~ub-factors of the performancemodel.-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 actual filling up.

Phase - II .. Survey of questionnaire (Type-I):

A questionnaire waS designed for the top and mid-lev~l
.management Executives including the engineers. This ques-
tionnaire Type-I in blank is shown in Appendix IV. These ques-
tionnaires were dist-ibuted amongst the 62 management Execu-
tives and supervisors of which 50 of them had responded. Out
of 24 questionnaires sent, 18 had been returned by the BMTF
.respondents, .the p.er.centageof response being 75.00. The per-
centag~ of response in T.S.S., Metallex Corporation, B.M.T.F.
arid B~D.P. ~r8 92.96, 85.71~77.78 and 75.00 respectively
~s shown in Table 3.1.

-TABLE - 3.1
PERCENTAGE RESPONSE O"FQUESTIDNNAIRE
TYPE - I - FOR THt VARIOUS UNITS

Name of the No. of questio- No. of % respons.e % from comula-
Organization nnaire distri- respon- questionn- total tiVB %

butiJd dents aire dist- respon- respons
. tibuted: dents

e

BMTF 24 18 75.00 36 36
TSS 14 13 92.86 26 62
Metallex 7 6 -85.71 12 74Industry
BITAC 9 7 77.78 14 88
BDP 8 6 75.00 12 100
Total . 62 50 80.65 100 ~OO• ,

,,,
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The respondents while arran ged positionwis e (0 fficialdesig-

nation) in their respective organizations the resulting -dis-

tribution could be shown as in Table 3.2 below. Analysis of

these 50 questionnaires returned by the study group was

analysed in Chapter - 4.

TA8LE - 3.2

PERCENTAGE RESPONSE OF QUESTIONNAIRE TYPE-I
POSITIONWISE. OF THE RESPONDENTS.

Designation. No. 0 f
Resnondents'

% from total
Resnondents

Cumulative

DGM/DPM and
above.

4 8.00 8.00
-.."

9 18.00 26.00

16 32.00' 58.00 .

19 38.00 96.00

2 ;)' 4.00 100.00

50 100.00 100.00

-
D~~uty Chief Engineer

Deputy General Manager

Deputy Production.Manager

Position description

Mechanical Engineer'

Sr.Engr: Senior Engineer

AME : Asstt. Mechanical Engineer
•

Industriai.
psycho~ogist

Total ..
Key .~.

Where, OGM ..
,OPM :

DCE ••

ME ..

bCE

ME/Sr. Engr.

AME/AE/Jr. Engr.

AE : Assi stan t Erigin Bar

Jr.Engr: Junior Engineer
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Phase-III : .~u~stionnaire(Type-II) survey amongst the workers:

The questionnaire( type.,..II)designed for the floor-level

workers' is shown in Appendix-VI. These questionnaires were not

directly sent to the workers', rather the author of this thesis

filled by himself for the workers. Thus personal discussion se-

ssions were held with each individual workers' surveyed at var-

ious times. The personal discussion sessions took the author one

month in. total. Although the interview of the 35 workers from

the three differen.t plants, namely,BDP, B~lTF and TSS were sur-

veyed thus as many questionnaires of type-II were fill-ed in. The dis-

tribution ~f the P8iticipants plant-wise is shown in Table 3.3~

TABLE 3.3

DISTRIBUTIVE OF THE PARTICIPANTS OF QUESTIONNAIRE TYPE-II

.. ,

Name of the
Industry

No•.ot~slected
'i'nter.v'f~wes' .: .,"

. % fromtot.al
No•.of selected
in ;;erviewee .

Cumulative

BOP 11 31.42 31.42
BMTF 12 34.29 65.71.
TSS . 12 34.29 100.00

Total : 35 100.00 100.00

Phase-IV: Informal Interviewes after questionnaire.surveys:

The phase comprises of.informal interview sessions with

the respondents and non-respondents of managem~nt personnel group

and also of the workers' atter the.preliminary compilations of

questionnaire data. In the process of the compilation of the

,
\,
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prim.ry data from the ~uestionnaire returns, some critical and

contradictive cases emerged. It was therefore felt necessary

.for further interview of the respondents. Thus i'ew further in-

terviews were arranged with those respondents whose returns

deviated from the other normal returns. From the' discussion

this could explain the deviation, in 'someCases these were

reduced.

Phase -V :' Collection and generation of Secondary Data:

Secondary data 0 f workers I job perfo rmance based on

work and time_~tudy had been collected during.this final

phase. A detailed work and time study concerning standard

time and actu~l time of operation had been carri~d out thr-

oughout a p.eriod of one month. The process of work measurement

had been done for each of the individual 35 selected workers.

from the three plants.

3.4 Sampling Procedure of the Surveys:

During the opinion survey of questionnaire Type-I, the

Participants of the various organizations were found to be

highly co-operative and had shown enthusiasm and encourage-

ment of the resear6h study. This indicates the high success

rate of questionnaire(Type-I) returns of 80"65% out of 62

questionnaires; on the ot~erhand, more attention and effor:.t

had '.been given on the quality of the respondents rather

than its size. The total number of workers salected for
I
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interview of questionnai~e Type -II, was 35 which is rather

small but this size would well represmt the population from

statistical point of view. Thus analyses using these samples

for each of the questionnaires were able to explain certain

important characteristics. These are as follows:

a. For QUestionnaire Type - I SurveY (considering propor-

tion of respondents to the total number of management personnels

of each industrial organizadon). The sample sizes of the res-

'pondents from the various organisations, represented 'in terms

of percentage of the totalpo~ulatio~ in~he plan~ are gi~en

below in Table '3.4.

, TABLE 3.4 ,

SAMPLEREPRESENTATIONOF THE TOTALPOPULATION
, ,

Name of the
Organization

No: of
, respondents

Percentage' of
population, :

Total
"

. :".

BMTF 1B , 60!

TSS 13 75

METALEX 6 BO

BITAe 7 70:

BDP 6 60," ,

Total:

I

50
•
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b. For Questionnaire type-II 'survey(considering proportions

of selected interviewee.: to the total no. of floor-level wor-

k ers of each industrial organizations).

: Sample taken for B.D.P. represents 40% of the total population.

: Sample of BMTF represents 20% of the total population.

: ISS sample represents 40% of the total PORulation.

Thus it may be stated that the sample sizes are quite representa-

tive from the statistical point of vi'ew.

3.5 Limitation of the Study:

.This present .research work has been made with an archi-

serious condeptual constraints-subjective in nature, scarcity of

dependable data and empiric~l investigations into the field of

ribserVations. Efforts had been given to achieve best possible

results deilpite theauthoti::o~ld not o~ercome' few limitations,
m~i~ly for two ~Basons:

a. A few limitations which were beyond the scope of the
present study.

b. Nature and volume of the work.

The serious limitations encountered in the present study.
were given below:

,). The time limit~tion of the study period, had restricted

to end up with any 35 workers at the fl'oor level. This

is because the time required for each interview~ was very
lengthy.

\,
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2. ~. Considering the general level of inteligence of the

workers and the spontane0l,lsness in willing to parti-

cipate, it has forced the author to restrict in taking

interviews of on'ly the skilled and semi-skilled workers.

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

ssion model) was calculated taking specific production

operations bf few specific type of machines into consi-

depation irrespective of their type, dimension and exact

sequence of operation.

4. In SITACrelevant data were not available to find out

performance index (LPI) in terms of standard man "ho~r

and th e aCtual man hou r 0 f each 0f .the workers. du e to

some technical difficulties. So survey of questionnaire

of type-II

Corporation.

was not carried out in SITAC. and Metalex. .

5. All the five selected manUfacturing organization we~e

not exactly similar from manufacturing point of view

(as output waS different for different p13nts) although

there existed identical machinery facilities in the wdrk-

shop levels.

6. Among the respondents of the questionnaire(Type -I), none-

from the highest level of the organizational 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 other two plant.

The Causes of the above limitations could be explained

as follows:

i. The relE!vant managements of the study plants 'would not

allow the writer to .take interviews of sufficient number

of workers. This is because that this ~ould hamper the

sequenc,e of oper.ation and thus would disrupt the flow of

production. Besides the writer had to face some inherent

problems in. conducting interviews with questionnaire type

..;nwi'th the workers. To overcome th.j.s latter problem the

w~iter hadto~elect~kil1edand semi~skilled workers.

ii. Non-availability of accurate secondary data of the values

:of LPi{v) from "live files" of the relevant plants.These

values sho'uld usually be obtainable from work measurement

studies of the plant itself. Thus in th~ present study the

writer had to generate sometimes these secondary data by

taking actual readings during the study period.

iii. Variation in production technology and production/output

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

the workers' degree at' involvement in production unit,

\
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varied pLant to plant. SITAC is an exampl~,asits

major objectivesare'to offer technical a.sistanceto

provide advisory services to industrial organization

in serving individual in plant problems including ins-
r,

tallation techniques production planning etc. to deve-

lop skills of industrial personnels through practical

oriented advance technical training and also by dissemi-

nation of technical know-how among industrial persons.

Thlils,SITAC coulcJ,not forecast and plan its future aC-

tivities in terms of production and manufacturing acti-

vities .which result in that the workers are not ,prop,erly.. ,~;

and fully engag,ed inproductiqn.

iv. In Metalex Corporation it was found that only a fe~

workers are involved in the machine tools' operation.But

their involvements were not as relevant as required by

the present research scope. Thus this manufacturing unit

was excluded for the questionnaire smrvey type -II.

v. The top level management Executives could not, in some

cases"give required time as the time of the study coin-

cided with the closing time of the financial year. In

some Cases the author could not convince the respondents

of the inner significance and meaning of the current re-

search work ?nd ,the implicatio~s of its findings. They

'feared 'jhat the ,findings of the work would implicate

\

\,
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interms bf affectinQ their respective industrial status.
Thus few of' them refused to fill in the questionnaires.

vi. The labour productivity index of the TSS workers had
been measured on the basis of a rating which the respon-
ding Executives indicated to be. imperfect. This is because
the standard time ai prePared and latter accepted by the
trade union of the organization was fixed at higher values;.
so that, the workers'could achieve the target and get
incentive bonuses at normal si tuation.

Incentive bonuses ere awarded to those workers.who ftxceed
the' rating of 100.'

.., ....

•

\



CHAPTER - 4

PERFORMANCE-MODEL AND .THEMAJORfACTORS

INfLUENCING WORKERS' JOB PERfORMANCE

Analysis of the attributes, variables or factors which are

related to the basic phenomena of behavioural sciences and the

human relations is a difficult .task; The problem becomes more

complex when analytical approaches are necessary. The social 'sci-

entist~, the management scientists, t~l economist and many others

have given considerabie efforts to overcome this problem of qUan-

tifiCation of such factors, variable etc•.,which are of qualitative

i.n nature. An ,example may be given ,when defining the attributes

of a factor such as"individual need of a person". The scale for
..such attribution may be •....

Low • Average ------ High ------- Very 'High

The above sC.aling may not be of any usefulness to a researcher

unless he can put some. numerical values for these attributes of

low, averag~, high,very high •.This quantification approach has

predominantly taken its place when computer application has become

a Pre~requisite. In the presehtwork also quantification of attri-

butes' of factors which are otherwise qualitative, becomes necessary.

Thus the present chapter is devoted to establish sucQ quanti fica-
tion sCalgs.

,
"
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4.1 Identification of the Principal Factors Affecting labour
ProductivitY'and their Relative Weightages:

In the preceding chapter the data collection methodology

and a sampling procedure has been described in details. The

scheme of th3 questionnaire survey and data collection has gi-

ven the basic foundation in the development of the proposed

scal~. Opinion survey based on questionnaire(Type-I) revealed

that most .of the supervisors and top-level management Executives

(including the engineers who are directly relat~d to producti~n)

'had placed the attributes of the factor" ability" over those.

of, the factor "motivation" in influencing productivity. Ability

may be considered to be a function of two basic factors such

as "knowled~e" and "Skill". It has beeM observed that more than

50% of the workers' Performance depended on these two f?lctors.

The actual figure lUhich has been obtaiMedthroughout:theopi-

nion survey has indicated that knowledge and skill.' have' 55~5%

in direct bearing on the performance and that of motivation' of

42.5% and others 2%. Motivation is co~po'sed or' three basic fac-

tors such as 'social condition' .• 'individual n Jeds', and'physical

conditions' and 'others'. The actual stren~ths (measured in. terms

of percentage) of these identifiable variables are shown in

.Table 4.1 below. Relevant primary data obtained from the opinion

of the management Executives is given in Table A.5.1 in
AI?Pendix -V.

\

\
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TABLE 4,1

RELATIVE
FACTORS

l-lEIGHTAGE
AFFECTING

OF THE

LABOUR
KEY ANDPRINCIPAL

PERFORMANCE

Key Factors Factors Ran oe Average TotalLowest I Highest
47

40

40

25

26

2B,5

27,0

17,0

13,0

.2, 0

55,5

44,5

=
100,00

I

I. In Table 4~1 the ranges of each factors are shown, These

extreme values( the lowest and the highest) are given by the

Management Executives through the opinion Survey, The relative

wei ghtages (Ave~age valu es) 0 f each factors have been ob tained

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

viding this aggregate by the total 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 prepared who represented the btal community of such
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management E%ecutives working in the manufacturing industries

of similar nature having similar working facilities.They showed

willingness to Participate in the survey. The total number of

the respondents was 50.

Other factors affecting the performance are discipline

and working environment. Th~se factors ~re only mentioned by a

few of the respondents, their relative strength (qualitative

v~lue of 2.0) affecting workers performance is not of any sig-

nificance. These ,jcial factors can be included in the motiva-

ting tactors. Sound and effective working environment depends

on. organizational policy. The workers will maintain discipline
. , ~

if the maoagement tekespossible meaSures to satisfy their so-

cial needs and pays proper attention towards thei~ welfare. The

.~elative weighta~e of 44.5 t could be assigned to th~ motiva-

ting. factors; this meaning that 44.5% has direct bearing on

performance. The total scores allocated for quantification of

the six factors waS 100~ According to relative weightage these

factors could be ranked in a hierarchy as knowledge 28.5%~Skill

27%. social conditions '17%.individual needs 12.5%, Physical

condi tions 13% and 0 ther. relevant factors 2% respec tively. So

far five principal factors and cine minor principal factor have

been established and these are ranked according to their rela-

tive merit and importance. It now becomes necessary to establish

relevant sub-factors for each of the principal factors which are

compos!ld of_tb_e.se.sub-factors.
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4.2 Establishment of sub-factors for the 'kn~wledge' factor:

It has been observed ,from.the questionnaire survey with
the management Executives that most significant'" sub-factors
which constitute the factor "Knowledge" are the 'basic educa-
tion' of the workers, 'training', 'experience' and 'interest in
jrilb"et'~. Th~ qualitative values in terms of the relative weigh-
tages of the sub-factors are shown in Table 4.2. These relative
weightages are derived 'by using similar approach as used in the
previous section for. the principal factors.

TABLE 4.2
RELATIVE WEICHTAGES OF SUB-FACTORS UNDER
THE:PRINCIPAl. FACTOR "KNOWLEDGE"

Sub-F actors

Basic education
Experience
Training
Interest

Ral]!te
Lowest./ Highest, Average weightage Total

,

Significance~distri~ution of different sub-(~ctors under.
the principal factors "knowledge" is shown in table A.5.2 in
Appendix V. It ~hould be mentioned here that some of the res-
pondents had pointed out that a few other sub-factors such as

•I.Q., continued self education, drive EtC. might be influential.'
But because of very low response and importance as shown by the
I

\,
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reipondents,these are not included in thean~lysis_ and
also in Table 4.2.

4.3 Establishment of Sub-Factors for Principal Factor"Skill":

The quantitative relative weightages of the sub-fact~rs
which constitute the principal factor "Skill" are shown in
Table 4.3 below •. These values are derived from the result of
the questionnaire survey.

TABLE .":',.3
RELATIVEWEIGHTAGE OF SUBFACTORS UNDER
THE PRINCIPAL FACTOR "SKILL"

.

.Sub-factors R",no'e
Lowest I Highest. Average weightage Total

Apti tude
rersonali ty
Accuracy

5

2

3

1B
12

18

11.5

6.5

9.0

27.0

Significance-distribution of different sub-factors in-

.fluencing labour performance under the principal factor"skill"
is shown in Table A.5.3 in Addepdix V. A few respondents
mentioned that penetration, caPability~initiativeness, hard
.working etc. might be included along with the sub-factors as
indicated in Table 4.3. But the relative importance given, for
these sub-factors, by the respondents were too low; thus these
were not included in th~ final consideration. Table 4.3 shows
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that aptitude has'relative weightage of11.5% of the total

performance whereas personality, affects '6.5% alld accuracy

of 9%.

4.4 Establishment of sub-factors for the Principal Factor
"Social Conditions" :

The relative strength of the constituent sub-factors

which constitute the Principal factor" social conditions" is

sho~n in 'Table 4.4 •. Relevant ' primary data obtained from opin-

ibn su.rvey of the management Executives is given in Table

A.5.4 in Addpendix V.

TABLE 4.4

RELATIVE IvEIGHTAGEOf SUB fAC,TORSUNDER.,"
THE PRINCIPAL fACTOR lIS0CIAL CONDITIONS"

Range, ' " Average TotalSub ,factors
Lowest I Hinhest' Waightage',

Organization structure 0.25 4.8 1.40
Organization effi- 0.20 6.5 1.70ciency
Leadership Climate 0.2 5.0 1.20
Job Content' 0.2 3.4 1.J5
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
Inc enti ves 0.3 B.O 2.20
Job evaluation 0.2 3.25 ,1.12
Communication 0.4 5.0 1.00
Relationship •with 0.2 3.2 :J. ~OSUPerior
Leadership 0.2 5.5 0.90
Performance Ratin~ 0.3 3.8 0.80
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The ielative importance of each of th~ sub-factdrs

along with their weightages as given by the respondents

is shown in the above table. 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 Principal Factor'
"Indivi,dual Neeps" :

It has bpen'observed that the most significant sub-

factor under the principal factor "individual Meeds" is the

job satisfaction. The hierarchical importance of the other

sub-fac to rs are, ger.eraleconomic' con di tions (2.75%) , level

o faspi ration (2.3570, percep tion,o f the' si tu ation (2.3%) and

on job andOff~job ~Ctivities(1.7%). Table 4.5 shows the

relative weightage$ofthe above mentioned sub-facto~s along

with their: low~st 'and.hi~hestv~l~es, indicating their, ranges.
. .".' . l . .

It may be mentioned that sum of the scores of the sub-factors

equals to the score of 12.5% for the, principal factor. 5igni-

ficance-distribution of different sub-factors under the prin-

cipal factor "Individual Needs" is shown in Table A.5.5in

Appendix V.

It should be mentioned here that a few sub-factors

viz, recognition, prom8Hor., workingtocil/machine condition

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

influen~ial sub-factors. They had also ,assigned points agairst,
,',

2- theSe sub-factors. But due to, very low responses and)-

\,

"-,
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importances given these were omitted from the study.

TABLE 4.5

RELATIVE WEIGHTAGE Of THE SUB-fACTORS UNDER
THE PRINCIPAL f~CTOR" INDIVIDUAL NEEDS"

Sub-f aCtor Ranoe Average Total
Lowest I Highest wei ghtage

Level of asp.l.ration 1.0 4.0 2.35
Job~~atisfaction 1.6 7.0 3.40
Perception of situatidnO.B 4.B 2.30 12.50
On job .'1: off-job 0.4 3.B 1.70activities

General economic 1.0 6.50 2.75condi tion

4.6 Establishment of Sub-factors for the Princi~al factor
"Physical Conditions": ,I

Table 4.6 below shows the relative importance of :e'ach"

'of the sub-factors which constitute the principal ftlctor
"Physical Conditions", on the basi~ of the assigned,points

as given by the respondents. Relevant primary data regarding

significance-distribution of the different sub-factors under

the princiPal factor"Physical Conditions" is shown }n Table
'A.5.6. in Appendix - U.

I

,
\

•
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TABLE 4.6

RELATIVE WEIGHTAGEOF
THE . PRINCIPAL FACTOR

SUB-FACTORSUNDER
"PHYSICAL CONDITIONS"

\

Sub-Factor

Lighting

Temperature

Ventilation

Cleanliness

Rest period

Safety

Heal th

Ranoe Average
Lowest I Highest weightage

O.B 4.4 1.82

0.5 4.2 1.BO

0.6 3.6 1.B5

0.5 4.5 1.58

0.5 3.2 1.50

0.5. 5.0 2.20

0.8 5.0 2.25

Total

13.00

so low that these were dropped~

A. few respondents mentioned that. sanitation facility,

alertness and fatigue;.<dEivicsseuc:has Jigs. ~nd fixtures ,sub-
o ',' • t; ". '. _

sidised food etc.,'might be taken a.s other s.ub-factors affect-

ing physicalcondi.tions •. But the frequency of the response was' .. "

." .(~

4.7 General Discussion:

It has been observed that the relative weightages of

the principal and sub-factors affecting labour performance

are widely ranged interms of the lowest and highest values.

The possible explanations for such wide variability in the

responses were"as given in t~e next Page.

(a) The mid .and top-level management Executives are not

,
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much aware of the human aspects, behaviour and human

relations.

b) 5pecialit~ of, supervision wers different for the res-

pondents an~ also different plant wise.

c) The type of product and output, technology of produc-

tion were different plantwise.

d) Complexity of the job-content of workers under the

re:spective Executives' supervision were different.
(p .

e) Existing facilities were diffetent for different pl~nts.

The present work wou'ld provide a basis for evalue,tion of

wbrke'r'" job performance on, the basis ofth.eir individual' con-

tributIon towardsperfo~mance~ The principal and the sub-factors

i~:enti i'ie.d:inth~previoussec tionsand their relative wei ghtages

giv~~co111d b'e~se~;~t~ measure 'the work Productivity index quan-

,titatively, Based 'on the relativ'e weightages a performance model

: .is dev'eiloped as shown diagramatically in Fig. 4.1. The model has

some spe61al characteristics such as (1) siie of ea6h segment

reflects its rel~tive importance(ii) the factors in eachseg-

ment of each circle are deemed to effect and help determination

of the factors in the corresponding segment of the next smaller

circle (iii) the factors in each segment of each circle may fre-

quently affect other segments in the same circle and consequently

t~ey are a'ffected by ~.he factors in some of the 'other segment in

that circle and (iv) the.factors in each s~9ment in eiach circle

\
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significantly affect ths smallest circle(indicated by workers'

job performance-lp) .• The utilitiy of this model is multi-di-

mensional, specially for evaluation of the overall labour pro-

ductivity index ,(OLPI) as there exists a high correlation be-

tween the labour productivity index and the overall labour

productivi ty Index.

. .

..

•

•. '''I



CHAPTER- 5

AN ANALYTICALMETHObTO UUANTIFYTHE PRINCIPAL

FACTORS WHICHINFLUENCE LABOURPRODUCTIVITY

The proposed quantification aPproach for the measure~ent of the

principal factors influencing labour productivity is developed on 10g-

icaland subjective ~asis. The labour productivity Index model is

depicted in Fi'g. 4.1 in Chapter 4. In .the figure the principal and

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

is now transformed into linear form

1.Discip.,.
line

Indiliidual
needs

SOc:i al
condi tions

Pliysical
condi tio-
ns

1. Wage S81a.,.1. Job Sati':'l. Heal th
ra,ry level'.s fac tion

2.I-ncent.tve :2.Ge08ral.' 2.Safety 2. tnvi ron
Economic ment

3.0Tgaoiz~';' condition. J.Venti1a~
tional eff- 3.Level of ..... tion .'
ciencyaspiration • '4"L' 'ht"" .. . . • ~g . ~ng
. 4~Organiza- 4.Perception' .
. tional Str-of the si tu.,.5. Teimpera-
'ucture ation . ture

. ".',
5.Selection 5. On' job 5.Cleanli-
& placement and off~job ness
6.LeadershiP_activity '7.Rest
clim~te period

Skill

2.Persona-
lity

3.Accu-
racy

1.Aptitude

4. Interest

2nd Level
of

abs trac tion

I st o~ evelrKnowledge

abstrac- [ ..
.. ,';,ion 1.8 asic

Education

2. Experi-
ence

3. Training

7.Job content

8.Job evalua-
tion

9. Relationship
with superior

10. Communication
11. Leadership "

12. Performance
ratings

•

\



It is evident from the above sy'stem that six principal

factors have b~en included in the first level of abstraction

and 34 sub-factors, in the second level of abstraction. A few

other factors which because of their insignificant role in aff-

ecting labour performance are not included in .the analysis.

The basis of the proposed qUantification procedure is
collection of values of the sub-factors. in hierarchy.The hiera-
rchies lare as follows:

1. The values of the principal factors and are placed at

the top.of the hierarchy •

.ii. .The valuesof.the sub';'factorsare placed next~

iii. .Range oP valuesiof the sub-factors(based oh writers'

.opiniori which again based on logic of the economic and
managerial' sciences).. ' '.. . .' . , .. .' .

. . .' . ..... r

It has be~n dis~ussedthat on the basis of thequest~o-

nnaire survey~umericalv~lues fo~ the first level and second

level at'tributes'are assigned. The minimum assignable values

for the factor? such as knowledge, skill, social conditions,

individual needs, physic~l 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 values/weightages

of the sub-factors which is rather a complex task.I~ this study
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the problem has been :resolJJedwith.cthe help:.of..logic and sta-

tistics. Some relevant -information regarding thepropofiition

of quantitative scales of different sub-factors as obtained

from questionnaire (Type-II) 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) fordiff~

erent states of sub-factors of th~.principal factor"knowledge"

have. been shown in Fi~. S.1. T~e proposed scale is based on the

following points:

i~ The highest markso~ 9 p~ints has been awarded to those

workers whose level of education is higher secondary and

.above and .the lowest of 2.5 for level of education of 0-3

o class~~'as basiceducation(Schooling). The remaining scale

of points of 5,6,7 and 8 is considered for levels of edu-

cation as basic educationupto 3-:-5classes, 5-8 classes,

8-10 classes and secondary school level(S.S.C.) respec-

tively •

.iL The highest .mark of 6.5 has been awarded to those having

20 ysars or more of experience and the lowest of 1.5 marks

upto 1 year of experience in the respective field. The

intermediate scale of points for 1-3 years, 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 Basic education

12;5 1 5 6 7 8 9
Class 0-3 3-5 5-B 8-10 SSC HSC & above

Experience

Marks

11.5! 2.5

Years .1 .' 1-3

3.5
,

3-5 5'-10

5.5

10-20
. I 6.5

20 and more

Training

4.6

, 3 years &, more

",4.0

2-3 years

35 I
1-2 years

3 0 I

month
y~gr

.Total longitude

~larks
J 101 20,
No Upto 6

Training six 1
months

Total area of training ( subject matt,er)
,,'

0.4
!
Machine
shop

O. 4

Fitting
0.4 04

Lathe Milling
machine

04 0.4

Grinding Welding

Interest

20
1

40 60
Less inte- Average interes- - Highly inter~sted
rested ted , '

Fig. 5.1

Weightages and their distribution for different states of
the sub-factors of I kAowledge'(principal factor).

\
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iii. Two seParate scales for points-score for training has been

prepared. On~ linear scale is used for the total longitude

of training and other for subject matter of training. The

highest points for those two categories are 4.6 and 2.4 re-

spectively. Usually the length of tr~ining is more important

than the subject matter of training. For a worker having no

training buta process of continued self education through

working experience exist he will be graded ,with 1 mark, for

upto 6 months it is 2 marks, f'or 6 to 12 months it is 3 marks,

for 1 to 2 years it is 3.5 marks, for 2 to 3 years it ,is 4

mark,S and for '3 years and more it is 4.6 marks. Marks fer
I

the subject rna-iter of training has been distributed equally "

amongthepr~~cipal ~reas of training such asmachineRh~p,'. ' .. .

fitting, Lathe machine practice, milling machine practive,
"

grinding, .machin'e, practice ,af]d welding, practice, and in every

Case j:hemark is O.tI. ,

iv. The degree of interest in a spec'ific job Can only be measu-

red through a simplified classification scale such as low

average and ::igh. Thus the marks have been allocated fo'r such

a scale of low to high as 3.4 and 6.

5.2 Establishment of quantification scales for the factors,
"Skill" and "Social Conditions" :

The scale values of the relatiVe weightage for the different

states of the sub~factors of"Skill" has been shown in Fig.5.2

Trie'distribution of weightages for the different states for the. , ,

sub-factors of"social conditions"ii rathercompli:ated.The fact-

or is composed of several sub-factors which are themselves multi-

"

"
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Aptitude

65)

,.
. ". '::J

I

! 50
Low

20
I

Less

Low.

50

Average

85
Medium.

Personality

;. r,

Accuracy

6.0

Medium

Fig. 5.2

65
High

11.5
High

g.O
High

,.

-r

Weightages and"their, distribution for Qifferent states of the
sub-factors of Skill{principal factor) •.

\



dimensional. The various sc~les are given in Fig. 5.3.

66

~;,

The following points may be observed from. the various scales

of Fig. 5.3.

i. The highest and the lowest ma:rks of 2.3 and 1.0 respec-

tively have been allocated to workers having wage equivalent

to'Tk. 1500/- or 'more and upto 600/- per month respectively.

In between these two extreme values two more intermediate

attributes hav~ been installed. These aie given as.a class of

Tk. 600-1100 and Tk. 1100-1500. The points allobatedof 1.0,

1.5, 2.0 and 2.3 are given for the four attiibutes.Similar

procedure has been followed for the sub-factor "incentive'; as

shown in Fig. 5.3.
t:.;:, .

ii. Organizational efficiency has been divided into three
. .".

rating levels such as less, average and highlY' -efficient E1nd
- . . .

knowing the highest and lowest Values. for high andlotiJtha' v

average has been taken as the mid-point of the two extreme .

values. Similar is the weightage distributi.on method 'for the."

sub-factorsrjob content and job~evaluation.

'. iii. The distribution of weightages for sub-factors such as

organizational ~tructure, ,selection and place~ent, leadership

climate, relationship with superior and communication are made

u~ing si~ilar procedure~ Each sub-factor has three attrib~tes

which are graded accordingly. The alloc.atlon of 's.cores for each

•of these attributes are such that less than proportionate values .1

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

\
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Tk.600-
11001-

1.0

Upto
Tk.600j-

15
I 20
Tk1100-
15001-

!
Tk.

2.3
I

1500~.& above

Incentive

10.5, ,. 0 .'
Upto Tk.100-

Tk.1ool- . 2001-

1.7

Tk.200-
4001-

.2.0

Tk.400-
.500/-

2.2

Tk.500/- and above

.s.s ! ..

., .'0"

Organization efficiency

.1.1 17
High

D.5

Poorly:Designed

.Organization structure

1.0
Satisfactorily
designed.

1.[,
.!l d Well
ddesigned

Fig. 5.3

Weightagssand their distribution for different states of
the sub-factors of 'social conditions(principal factor) •

•
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Selection and Placement

68

I 0.3

Not pro-
perly
placed

0.5

Autocratic

1. 0

Placemen't OK
but for right
placing needs
certain change'

Leadership Climate

1-0

Democratic

Job,content

1.35

Rightly placed.

1.2

,Combined

0.5 0.8 1.15
-----~-------~--------- •••••••- •••••••! .

Le~s Traditional Well defined
defined

Fig. 5.3 (continued)

\
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Job Evaluation

0.8 1.12

69

No evalua-
tion at
all

Irrigularly
evaluated

Regularly and syste-
matically evaluated

Relationship with superior

I .03. I.

..Not
)ood

o 8

.Normal
I. 11

Good
,.

. '", ....

0.3
I I

Satis-
factory

Comm.unication

.0 7.

Medium
1.0

Good

Fig. 5.3 (continued)

•

\



0.4
J

Average

Leadership

0.6
Good

0.9
Eyceillent
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-. ')
Performa~ce Rating

I 0.3,
Satis~
factory

0.5
Good

0.8
Excell ent

Norms

Satis-
factory

I 02 !

.Un
satis-
factory

0.4
I

0.6
Good

0.8
Excellent

Fig. S.3(continued)

\
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iv. Leadership has been divided into three rating levels

such as average, good and. excellent •.Performance rating has also

been divided into three rating levels such as satisfectory,good

and encellent. In both such Cases the allocation of scores were

made in more than proportionate basis. This is because the res-

pondents emphasised strongly that altainment of the highest ra-

tings for such sub-factors require special effort, sufficiently

long experience, willingness Tor self-development etc. on the

Part of the w~rkers.

5.3 Establishment of quantification scales for the factor
" Individual Needs" : .

The range of numerl.cal'.alues for thediffetlilnt states of

sub-factors under "Individual Needa"have been shown in Fig.5.4.

The distribution of weightege~for the different states of sub-

factors have been done considering. thefol!nwing points:

1. . Average job satisfaction has .greater effects in productivity

than low satisfaction whereas high job satisfaction has less than

proportionate effects on prodJctivity. Accordingly rating factors

have been assigned with scores.

ii. General economic conditi~n of a worker could be measured

interms of incomes other than salary income. ,There are four grades.

such as incom~a) upto Tk.300/-(b) Tk.300-600/-Cc) Tk.600-1000/-

and(d) Tk.1000/- and more per mOf].th.Ratings for these four levels

were given on the basis of a non-linearly .increasing Pattern.

\
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Job Satisfaction

2.5 3 . 4
Low Average High

General Economic Condition

1°,51 1.5 i
,Upto .,Tk. 300"';606/- ,
Tk.300/- (satisfac tory )

2.0

Tk. 600-1 ObO/-
, ,
(Good)

2.75 .

, , Tk. 1000/- an d
,(Setter)
" ~.•...

more.

'Levelof aspi'ration

,Average'
Tk.300-600/-

Low
Upto Tk.300/-

1".8 2.35'7',~ """, --,
:1.3:
High

Upto Tk.600/-

." .
'...

Fig. 5.4

Weightages and their distributiori for different states of ,
the~ub~'actors of "individual needs"( principal factor) •

•

\



Perception of situation
to.
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T. r.:

1.0.

.Badly
acceptablEf

1.5

Average
acce~table

On-job and off-job

2.3

Highly
acceptable

activities
l

. ~

10
I

Too less
17

Average
1.0

I

Too much
. ! ...

.-, "'. ,"', :"" ",:.' ..

Fig. 5.4 (continued)
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, )iii. Level of aspiration is the gaP between 'desired and actual

salary of the worker. There are .three .groups of rating levels

such as high, low and average. When the above gaP is more than

Tk.600/ month the workers aspiration is high, when the gaP is

upto Tk.300/ month itis low, for Tk. 300/- to Tk.600/ month

it is average. The weightage would increase as follow~,high-low

-average. The rating is gi~en strictly proportionately as 1.3,

1.8 and 2.35 for high, low and avetage respectively.

iv. Perception of the situation has been di~ided in three-

rating levels such as badly acceptable, ~verage apceptability.

highly acceptable. The rating lev~ls wer~ given score on more

th~~ proportionate basis.

v. On-job and off-job 'activities has been divided into three

rating groups such ~s'tooless(iow):average and too-much(high)

but the relativeweightage for 'l~w and":\1ighare saine. Thearguw

nient is that too-less and too-much of. such activities have equally

negatively.influent.es the level ,of productivity,. In such a Case

the average value should have the .best eFfect on productivity.

Fora\lerage of the attribute 1.7 points was allocated and 1.0

point each for the other two categories(too less and too much).

5.4 Establishment of quantification scales for the Factor
"Physical tonditions" :

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 been dividec'..

,
\
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Bad

05,

Low

Heal th

, .75

Satisfactory

Safety

, .8

Medium

'r r';.

Ventilation

2.20

High

2.25

Sound

75

10.5, '.3
. :Poor Satisfactory

1.85

Well

Lightirig

10.5 I

In--
suffic~ent

'.3 I

Tolerable
'.82

Sufficient

Fig. 5.5
-~.

Weightages an.d their distribution for different states of the
sub-factors of "physical conditions" (principal factor).
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Temperature

76

! 0.5 !

, B <'ldl, Y
, adjusted

too high
or

too low

1 .0

Tradi tional
more or less
satisfactory

1 .8
ScientificallY
adjusted.

'.0I 05 I

Imperfect

Cleanliness

1

Satisfac-
tory

',58
Perfect

Rest Period

1 .0
',' .

, !

! 0.3j

Not
properly
followed

j .

More or less
,,followed

'. '- . ,".. .'

, 1'5,. '

St'rictly'
followed'

,, '
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into three rating levels.' The groupings for the various sub-

f~ctors are given as follows:

i. Heal th bad - satisfactory _ sound.
ii. Safety low - medium _ high

iii. Ventilation - poor _ satisfactory ..• well

iv •. lighting - Insufficient _ tolerable -. sufficient.

v. Temperature - badly adjusted -;.satisfactory-loScientifically
adjus ted.

vi. Cleanliness- imperfect _ satisfactory_ perfect.

vii. Rest period - Not properly followed ~ more or less

followed~s tric tly followed.

The allocatioM of ~oints for the above rating levels of

aciDhof the sub~factor was made in such a way that the nu~erical

valuesi~cr~~semore than proportionately. The ~ub-factor's

tempe~atJr~' artrj;cleanliness are the exceptions because
. . '. .- L' of
their relative significance(Table A 5.5 in AppeMdix V) in
affectiMg the 'labour performance.' for the. other sub-factors

the ratings of their attributes were made in such away that

their values increase le~s than proportionately.

5.5 Establishment of qu~ntification scales for the factor,
"others' :

It may be ~entionedthat 32 sub-factors variables have so

far been identified and hence quantified by appropriate r~ting

scales. There are other important sub-factors such as discipline
•

and environment nbt considered yet.These sub-factors have been
o

,
\
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Discipline

78

02

I 05 I
Satisfacto.ry

r'") •

!

Satisfactory

1.0
Good

Environment

05
Good

1.5
.Excellent

Fig. 5.6

Weightages and their distribution for different states
of the sub-factors of"others~ (Princip.l factor).
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placed in a seParate cat.gary nf principal factar called "athers"

which has an influence af 2% an the praductivity as revealed fram
. .

the ques~iannaire survey type - I • The sub-factar discipline is

being divided into. three rating levels(attributes) such as satis-

factary, gaad and excellent and their relatianship with praduc-

tivity is directly prapartianal., Thus their ratiMg values were

given strictly prapartianately as shawn in Fig. 5~6.The sub-

factar enviranment has twa attributes, such as satisfactary and

gaad ; the marks allacated ar~ 0.2 and 0.5 respectively.

The quantificatian af, all thefac,tars an.d the sub~factars

is camplete. The appli6atian and adaptian af the quantificatian

pro.cedura wauld require the user(s) same mental training.' Since
, .

same degree af subjectivity isi;nherentin such type of pracedure

there is scape af sa~e degre.Df~~riability in assessment. This

variability an the Part bfth. a~ses~~~ca~ldbereduced if falla-,<;;I
.wing m easu res are' taken:

1. The assessar may develap a little awareness af the subject-

~vity nature af theprapased scaling system.

ii. A detailed study af the management system af the cancer-
ning autharity~

iii.

\

The assessat wauld be ~hanest' and accurate in assigning

scares .ta the attributes af th.e facta;-s and sub-factars

so. that the any degree.af biasness cauld be avaided •

•
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iv. The target workers may. also have mental 'preparednass

of the quantifiC"ation procedure so that any degree of

biasness in thei"I- performance assessment could be kept

at a low level •

••' t)

'.' ..

I

\
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CHAPTER-6

ESTABLISHMENTOF THE PERFORMANCEMODELS

The possible scope and application of Multiple Regression

analysis technique has been proposed in Chapter-3. Mention has

been made that three manu'facturing units(engineering)namely (i)

Bangladesh Diesel Plant (BDP), (ii) Bangladesh Machine Tools

Factory(BMTF) and (iii) Telephone Shilpa Shangstha (TSS) were

considered in the pr~sent work. The pre~ent chapter is devoted

to makB a complete analysis of the de'a collected.,from the above

three uflits~ A multiple 'Regression Computer Package in the SPSS

library has been used. This method is an .. extremely powerful tool

for .the present type of arial~sis. The IBM 370/115 computer in

. the BUET Centre has been used. The results and performance equa-

tionsfroin .the regression analy.sis are presented iri the Chapter •
. .- :
.Moreo'~ier, discussions on the results ,have also been given •

. 6.1' Development of Performance Equation Using ~'ul tiple
Regression Analysis:

In the regression equation the left hand s'ide variable is

the workers' job perf~rmance index(Y). Values ~f this variable

were calculated for each of the selected wor~ers. The V-values

were calculated by using a simple ratio of standard(measured) time

for work done and the actual time taken to do the work. This has

already been discussed in Art. 3.3 of Chapter-3. An example of

calculating the V-values of a Particular worker has"been given in

Table A.7.1 of Appendix VII.~The right hand side variables of

\
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the regression equation i. e~ the explanatory variables X
1

,

X2, X3, X4, X5 and X6 were calculated by using the quantifica-

tion scale developed in Chapter-5. The scheme for calculation

of the values of the explanatory variables has been given in

details in that Chapter. It could be recalled that values of

X'S are ascertained by adding .th~ val~es of all their sub-

factors. For variable i1, (knowledge) for example, four quanti-

fiable' sub-factors, such as basic education, exper~encE!,train-

ing and interest in job are to be considered. These sub-factors

are quantified with the help of the propos~d quantific~tion scale.

The calculated values of the .y and corresponding::explanatory

variables for a total of 35.Casee from three separatE! pl.ants

were tabulated as shown in Table A 7.2 in Appendix-'VII.

Use of Multiple Regression Analysis].

The numerical values of each
"." ."

co-effiCients,along .with..~,

various diagnostic statistics were obtained seParately for the
. . : , i,l . .

three plants. Fi~ally a combined regressio~'equ~tidn was eitab~

li~hed when the 35 Cases were considered togeth8r.,.Analysis of

variances has been made for ali the regressions. By analysing

variances, the hypothesis that no relationship exists b~tween

the dependent and independent variables may be tested, this is

performed by computing the statistics, F-- value* and comparing

*F - value is defined as the ratio of variances betW6.en two
popula tions.

\
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it with critical values at various levels:,of confidence

limits. Durbin-Watson test of residual differences shows

whether the predicted values of the dependent variable 'KP'

(performance) deviate signifiCantly from those of observed
or not.

Rt:lgressionEquation for the Dieseal Plant:

For the Diesel plant questionnaire 'survey was limited

to a t6tal of eleven workers',. The highest value of the per-
, ,

formance index obtained from the sample was 84~6 percent(LPI=

0.8460) ,and the lowest value was 67.9 percent(LPI=0.6790).
'",

Th~ regression equation obtaine& isgiv~n below:

y = 0,;241+ 0.00182X
1

+ 0.01620XZ+ 0;00891X3-

+ D;?P97X5':'0.02154X6

O. 0044~X4

(6.1)

A stepwise regression had been made in the analysis. Table,,
6.1 presents the mean, standard deviation of the variables and

if; Table 6.2 a matrix of. rank correlation cO'-efficients(pearson

co-efficients} is presented. Numerical values of e8chregression

co-efficients, the Various statistics such as F-values, multiple

regression co~~fficients, R2 and analy~is of variances are shown

in Table 6.3. In Table 6.4 the residual differences between the

observed'and predicted values of KP are shown.. ,

.1

\,
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Regression Equation fo~ Bangladesh Machine Tools Factory:

Questionnaire type- H --hadbeen distributed among

twelve selected workers of BMTF. Thus the regression ana-

lysis had been carried out on these twelve Cases. The highest

performance level found was 80.15 percent(i.e. LPI=0.801S)

and the lowest of 50.60 'percent (LPI= 0.5060).

The multiple regression equation is given by:

Y =,-0.133+0.0079X1 + 0.01093X2+0.01116X3+O.00368X4
+0.03026XS + 0.01903X6 (6.2)

Fr6m the regression analysis as is done for the Diesel

Plant the,corr~sponding Tables are given in Table 6.5; Table

6.6, Table 6.7 and Table 6.8.

Regress'ion 'Eqllationfor theTelephoneshilpa sangstha :

A totalo('twelve uiJrkers' of the Telephone shilpa

sangstha(Tss) had ,been selected for the questionnaire Survey.

'The regression' analysis was thus carried out on these twelve

Cases.' The highest performance level obt,ained from this sample

was 115.2 percent(i.e. LPI = 1.152) and the lowest of 99 per

cent (LPI = 0.99). The mul tiple lin ear regression equation is
given as follows:

Y = -0.933+ 0.0047SX1+O.00658X2+0.0384oX3
~0.00151X4 + 0.07917X5+ 0.0888X6•

"
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The various statistics, pearson co-relationmetrix, values

of the regression co-efficients with the analysis of variance

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 regression analysis had been carried out with the

combined 35 cases from Diesel plant, BMTF and TSS together.

The idea behind this pooling effort is that the three pl~nts

are simF_'ar in nature(Machine facilities) so that they would

behave identical in terms of workers' performance. In this con-,

text the hi.'Jhestvalue of the performance level obtained was

115.~.percent and the lowest of 50.60 percent.

Thus the generalized performance model applicable to all

,the workers working in a manufacturing unit and performing simi-

lar jobs(mechining' operation) using similar technique on ,the

same technology, the regression equation is given by,

y = -0.159+ O.00212X1+ 0.00BB4X2+ 0.03456X3
-0.01366X4+ 0.0369BX5+ 0.0548X6 (6.4)

The various statistics, the pearson correlation matrix"

values of the regressors' coefficients with the analysis of

variance and the residuals are given in Table 6.13,6.14, 6.15

and 6.16. Numerical values of the regressor coefficients with

the ?onstant terms' for' three regression equations for the three

.~plants(Diesel plant, TSS ,BMTF) are consolidated in Table 6.17

\
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6.2 Results and Discussion:

A stepwise regression analysis has been made in the

present work. The symbols used to represent the dependent and

independent variables are as follows:

y = KP = Performance( work ers job performance index)

X = KN = Knowledge1

X = KS = Skill2
X = NS = Soci.al Condi tions3

X = IN = Individual.needs4

X = NP = Physical conditions5

X = NC = Others (0 ther expl an a to ry factors)6

from Table 6.1,6.5, 6.9 ith~sbeen observed that ave-

rage performance levels for BDP work.ers I is .76.1 percent for BrHf
.r.,

and TSS workers', the valu¥lsare 67.87 and 108.9 percent respec-

tively. Table 6.13 indicates .that .. average performance level is
,;

84.55 percent considering' 35cas'es of the three plants combined.

This performance level is high enough because questionnaire sur-

vey was 11mited to selected skilled and semi-skilled workers. from

Table 6.2 it could be observed that workers performance, KP is

positively correlated with all the six expla~atory variables.High

correlations exists between KPand KN(knowledge), KS(Skill) NS

(Social conditions),IN(individual needs) and NC(Others). A low- •
value of correlation coefficient between KP ~nd NP(physical con-

o
dition) suggests that the influence of this particular variable,
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is ,very low. The possible explanation is that physical condi-

tion for all the workers' interviewed were almost similar. Thus

the workers' of good performance level and those of the average

had been graded equally.

Table 6.3 shows that the regression co-eff}cients are sig-

nificant below 1% level of significance. Observed F-value of 92.43

is much higher than F =15.2 and the multiple cor~.el~tion ~oeffi-

cient, R2,masO.993. The regression equation 6.1 shows that the

.variables such as knowledge, skill, social cond~tionsand physi-
, ,

cal conditions have positive co-efficients meaning that any inc-

rease in their values would increase th.e performance level, but

variables NCand IN are n~~~tivelysigned. It is interesting to

"note that' simple. correlation of KP with NC and IN are high and

positively signed yet they fail to show up with positive sign in

,the regression equation. This might be due to the intercorrela-

tion between the in depen dent vari abl es., Du rbin Watson test iJalue

of 1.568 of the residual differences shows that the predicted
. 1-

.i

values of the ~eperident vari~ble deviate insignificantly from

that of the observed values.

In Tabl~ 6.6, it is observed that 8MTF workers' performance

is positively correlated with all the explanatory variables. The

highest correlation exists between performance and skill. The co-

rrelation between the performance 'and sosial condi tions ,knowledge,

others, individual needs and physical 'conditions are also highly

significant. Tte correlation matrix shows that the Partial corre-

lation co-efficients are all positively signed. Table 6.7 sho~s
\

\,
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that all the regression co-~fficients ar~ significant below 1%

(Fo•01 ; 6,5) level of significance. The~bserved F-value of

457.23 is much higher than 10.7 and the multiple correlation co-

efficient R2, is found 0.998. The Regressi~n equation 6.2 shows

that all,the six explanatory variables are positively signed. It

indicates that increase of anyone of the variables will give

rise to increased value of performance index. Again Durbin-Watson

Test Statistics of 1.70 shows that the residual differences be-

tween the observed and predirited deviate in~igriifican£ly.

Table 6.10 indicates that in TSS the workers' perf~rmance

variable is positively correlated with knowledge, skill, social

conditions, individqal neads and others while negatively correla-

ted with physical conditions.

During the s8rv~y it was foundth~t :thos~ .workets' selected

for in tervi ew had been working throu ghout the Same liJorkc.i.ngcondi-

tions .including ventilation, lighting, temperature, cleanliness

etc. Thus identical marks had been':allocatedto. most of thewor':"

kers considering those Physical conditions ~hich are similar in

nature. Naturally marks allocated were alsmost Same irrespective

of the performance level. Thus, the negative si.gn appears tcibe

appropriate. It means that an increased value of NP does not ne-

cessarily imply on increased value of KP and vise-vers.a. Table

6.11 shows that all the regression co-efficient are significant

below 1% level of significance. The observed Migh F-value of 44.6

is higher than that.;FO~01 of 10.7; the multiple correlation ,.

I

\
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co-efficient, R2, is 0.982. Regression equation 6.3 shows that

out of six expLan~~ory variables" five va~iables such as KN"

KS; NS" NP and NC are positively signed. The only variable, IN,

is negatively signed. A possible explanation is that marks all-

ocated to the variables KN, KS, NS, NP and NC are such that

increase in their values will result in increase in value of KP

bU,t this does not apply with the variable IN increase in value

of which results in decrease in KP. Workers' having moreexperi-

enc3, training, aptitude,accuracy,Pay sci3le, incentives etc. had

been, grad~d with more marks, whereas the workp~s whose indivi-

d~al needs are high £0 satisfy th~irPhysiological and egoistic

expBctation~ and level of aspiration had been allocated lowr, .

~rores~ Thus the correlation betweeri perfDrmance andindi~idual
.~/ .., .

needs is' neg.ative and this is rather artificially schemed by the
. ','

writ,e~. r~or~Dver, it is interesting .tbnDte that althDugh 'the

simpl~ bOrrel;]tiDn betUleen KP and NP (negativeLy cDrrelated)

was Df much Low vaLue, the co-efficient Dt the ~egressDr NP,i~'

prisitively signed in the regres~iD~ equatiDn. This is nD way

i~dicates that NP has significant,cDntributiDn tDwards the pre-

dictiDn. Durbin-Watson Test Df 1.97 Df the residual differences

shDws that the regreisiDn values are negatively auto-correlated.

The high valu8~f Durbin-WatsDn statistics of arDund 2.0 signi-

fies that the values are highly cDrrel'ated•.
"

Table 6.14 shDws that perfDrmance , KP is pDsitively CD-
•rrelated with al!. the six explanatory variabLes, while conside-

<J
ring 35 Cases Df all the three pDints cDmbined. For each
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combination ~he highest correlation exists betweenperfor-

mance and social conditions. ~he significant correlations of

KP with other variables are given in order as physical condi-

tions, others, skill, individual needs. This correlation could

be explained by Tables 6.1, 6~5 and 6.9 where the mean values

of these vari~bles NS, NP, and NC substantially differ plant-

wise. In contrast variable KN does not differ much plant to

plant. This is evident as most of the subject workers' were

skilled and s.emi-skilled in nature as stated earlier. Most of,.,

them had identical basic education, experience, training and

interest. The mean values of the variable NS are found.to be
'. (,-.

11~42for BOP, 9.99 for BMTF and 15.68 fqr TSS'respectively. It

~ignifies that ~SS workers are getting more social be~efitsthan

the workers of. the other two. plants. The social benefits given

to the workers of the 8rHF are not much. Thus the work~rsi av~-

rage job performance is high in TSS and relatively low'in BMTF.

From this finding it is becoming evident that the social condi~

tion is the most significant factor for incL'esing performance.

Equation 6.4 shows that the explanatory variables KN, KS, NS,

NP and NC are highly influential all having positive coefficients.

The onlY variable IN has the negative co-efficient. Table 6.15

indicates that a~sociation of the independent variables with

the dependent ~ariable is highly significant below 1% level of

significance. The observed F~value of 507.49 is muc~ higher than

FQ•010f 3.56. The multiple correlation co-efficients, R2, was

found to be 0.99. Durbin-Watson Test of 1.57 of the residual
\

\
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difference shows that the values are almost negatively auto-

correlated and-the predicted value of dependent variable is

the equation 6.4 Can be taken as the gene-

most likely equal
2value of F and R

to that of observed one. Hence for high

ralized regression equation for meas~ring the labour perfor-

mance lridex of workers' from similar plan~s such as these con-

sidered in the study.

~.•..

•

,
\
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TABLE 6.9
STATISTICS OF VARIABLES"IN TSS
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TABLE 6.17

RESULTS OF REGRESSION ANALYSIS
(Numerical Values of Regression Co-
efficients with the constant terms)

101

Regression Constant KN KS NS ~N NP NCNo
6.1

(For BDP) 0.241 0.00182 0.0162 0.00891 -0.0043 0.0097 -0.02154

6.2 -0.133 0.00790 0.01093 0.01116 0.0036B 0.031326 0.01903(For BMTF)
,,;",

6.3 -0.933 0.00475 0.00658 0.03B46 ':'0.001510.07917, 0.OBB80(For TSS)
<~
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CHAPTER- 7

CONCLUSION,-RECoMMENDATIDNANDSCOPE OF FUTUREWORK

The objective of the present work was firstly to identify

the factors which influence the" labour performance in selected

manufacturing(engineering) units. In this respect six principal

factors such as 'knowledge', 'Skill', 'Physical Conditions',In-

dividualneeds",'Soc.l.al Conditions' and 'others' have been iden-

tified through two questionnaire surveys. The first survey was

conducted with questionnaire type-I amongst the top and. mid~"

level Executives in five engineering plants such as Bangladesh
.- ,'.,)

diesel Plant. Bangladesh Industrial Techn.i,cal Assistance Centre,

Bangladesh r~achine Tools Factory, Telephone Shilpa Sangshtha and,

Metalex Industry. T~e riutcome

Chapter- 3.

of this survey is detailed. in

Secondly an effort was given to qu?ntify the factors with

numeriCal values. The quantification was made through a s'econd

questionnaire survey of type-II. 1his survey was carried amonst c

the floor-level workers of three units such as BDP, BMTr ~nd ISS.

In this survey 34 sub-fac.tors were considered which build up

the six. principal factors mentioned ~bove. The methodology of

the above quantification and establishment of the various scales

are described in Chapter-5.

Thirdly, a multiple regression analysis was used to deve-

lop regression equations, for estimating the workers'performanc'e

I

\,
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.with 35 data points from 35 workers' in three manufacturing

units. The results-.along~with discussi.on in ..detaile aTe given

in ChaP ter.,-6.

Conclusions and Recommendations:

The Multiple Regression Analysis explained in inter-in-

dustry difference~in productivity based on some common variables.

The results of the analysis suggest that the value of the multi-

ple correlation co-effic.i,ent~' R2; of 0.98 is sufficiently.good in

explaining the variance in productivity. Similar findings were

obtained when regression analysis. were made for the three units

separately.> Fig. 7.1, 7.2 and 7.3 in bar-charts indicate - the' .. .,
.'

comparative performances of. the workers' having the highest and

lOwest performanc.e levels for. the three. plants underconsidera-

tion. Fig. 7.4 .shows th.e. highest scaling and lowest. scaling for
.. @

the combined sa~ple.6f 35 workers'of the thr~e plants.

From a comparative analysis of these bar-charts one would'

find the real differ~nces of the explanatory variables of.the

labour performance. From. these figures it would be evident that.

the average performance level of .the TSS workers' is the highest.

It has been observed that inter-industry performance different-

ials as reflected by the bar-charts is mainly due to the varia-

bles"Social Conditions" and "Physical Conditions". Social' con-.
ditions in TSS plant are clearl'f defined and the .management is

(..

quite aware of the human as well as the technical problems enco~

untered by the workers. The factors of the physical conditions,
\
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whLch affect the working environment such as lighting,tempera-

ture, ventilation and other related ~variablesare maintained

at acceptable level through careful adjustment.~ This created

a satisfactory condition for maintaining a high and acceptable

level of performance. Under this prevailing working cwnditions

the workers of the TSS plant were assigned high marks for the

variables "Social Condi tions", and "Physical Conditions". In

contrary BMTF workers' have been suffering from traditional

inherent weaknesses regarding m.anagement policies in terms
.." .. ,

of soci~l conditions and unacceptabl~ working conditions pre-

~ailing in the plant •.Thus, performance of the workers are sig-
'. ':,'

nificantly affec~ed under such conditions.

The workers of the BMTF plant have better academic and
. . . ".
training caPabilities compared to the workers of the TSS plant

,. . - .'. -'

G :ye~.t~,~y'~ereun~bl~ to ac~ieve satisfactory I,svel of perfor-
mance. Among other reasons, one. possible reason might be due

to existance of improper social condition and unacceptable phy-

sical conditions .in~work areas.' The alilthor,from his observations

ddring the visits to the plant, believes that the situatirin could

be improved by taking appropriate management action in the stan-

dards of the above two factors. It has been revealed from the
~ ~

survey and the discussion sessions with the management execu-

tives of BMTF that the technological factors which relate to the

•.overall labour productivi,ty .lieed,effective considerations and.,
ac~tionfor their imp"rovement upto the highest possible level;

yet the human factors and their improvement should be given the

';.,

,
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priority. A timely warning_m~y be imposed in the context that

if proper attention is not being extended in both of these

areas, it would result in dramatic ineffectiveness in labour
performance.

~

The existing social conditions and physical conditions

of the Bangladesh Diesel Plant could be designated as fair.

Because of improved social and physical conditions the workers

of BOP have been graded with much higher marks in cO~Parison'
ci' . to the workers of BMTF.

The regression equations, developed for the tnree plants

..~ in the present work, are not considered to be gen~ralized. This
. . .

. ~ - .is the limitation of thepresent work. However, apo'inter for the

extension of these models for all manufacturing units and their

generalized applicability has been given intherecommend~t:ion ..

of future work. Yet effort w~s given to generalize the appli-

cation of the models with .some modifications as given in art.

7.2 .•The Causes of lower productivity have been inv~stigated

in the present work. The shortcomings ,could be~eflected in

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

of these manufacturing units should euolve and bring.in new ge-

lJeration of management thoughts ~ polices and actions which would

develop, strengthen,' and help in sustainance of growth of human

relations and management. This would nee~ establishment of rese-
•

arch and development( R & 0) departments in the plants to carry- •

out effective research works on human relations and productivity.
I

\
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The outcomes of the researches would help identifying the fac-

tors impeding the labour performances and. the overall labour

productivity of the total systems to attain acceptable levels

and thereby implement effective meaSures to remove them. Fo-

llowing aretthe general recbmmendations:-

i.

ii.

Continual basic education of the worker

Implementation and establishment of appropriate in-plant

training network. Continual trainin"g may also be given
c.~:'

through-out side agencies, if it h~~ morecost-effective-

ness compared to in-plant training facilities.

...•. '
iii.- BLJild up or" quality. control(WC) circle. The workers

should voluntarily Participate in assessing and setting
quali ty control levels.

t •••••

~
. ~-

ill. Proper assessment and evaluation of the aptitudes bf the

workers couid be made through periodic aptitude test

conducted by the:Human Relations Research Department.

This would help identify thewea~nesses and strengths

of -the workers and develop their skills.

v. Organization structur~ would be such that it allows close

supervision and more active" PartiCipation of the supervi.-

sory personn.els, create more informal organizations amon-

• gst the workers and better human relations between super-

visory personnels and the ~orkers.

'."- .

\
\
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vi. Application of Industrial psychology should be more

effective so that efforts be given to increase I job

enrichment', and to ,make ~the jobs more challenging

and interesting to the workers.

vii. 'Selection and hiring procedure for the:!.workmen recruit-

ment should be scientific and proper. The recruiting
, ,

auth6rity should be right and honest to select the right

'people for the right jobs.

viii. Proper placem'3n~ of the workers for the proper job is
~J

necessary.

ix. Workers' Partic'i'",ation in floor-level management should

, be recognised.

x.Implementation of appropriate incentive schemes and

e,ffeGtive piece-rate system.

xi. Other' motivators such as honorium, certificates of honour

may tie ~wardedto the efficient workers'. Thes~ would

thereby give recognition to the services of the worke,rs.

xii. A balanced wage structure should be introduced aft'er

proper evaluation of the Jobs. This evaluation process

would take into consideration such aspects as degree of

diff~culty in the job, respon~ibility ,etc.

xiii. There should be good and improved communication between

wo.rkers and management.

xi v.
-e

Rules , regulations and laws must' be well defined so that

,
\
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no confusion and ambiguity exist.

xv. The management should be efficient and honest." ,

xvi. Procurement and supply of right raw materials at right

time may be maintained.

xvii. Proper maintenance of the machineries and equipments.

xviii. Rec reation, acco'mmodation and medical facili ti es should

be extended.

7.2 Scope of Fut~re Work:

The quantitative, approach regarding the human aspects of

the works and their quantification is not free from some degree

'of subjectivityleadir;) to vatiability and ,po'ssible controll'ersy~

Thus elimination of these limitations would require further

study on the following ~spects:

1. The regression models ,as developed in the present work

need test and Verification in simi'1ar plants. Thus any mOdifica-

tion if necessary may be incorpora,!;ed. The quantification scales

may nec essarily requi re "adjus tl:lent aCco rdin Gly. in terms ,0 f 'the

principal factors and su~factors.

2. The labour Performance Index could be ascertained through

micro-level observations Purely ona specific job basis(pro~uct).

In this case productivity Can be defined as "the total no. of

minutes(or hours) needed f<or the production of a well-defined '

product(s) by an Operator us'ing a standard machines". Conside'ring

the inherent, complexity, interactions and interrelationships\

" _ ,-'.' ~ L.' .• ,-, .~ -::..
- '-' ::-:' -,1. :.-'. __

\
\
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existing in a production system,. the suggested micro-level

studies should initially be undertaken-with.simple but rep-~

resentative sub-systems(c.omprising of turning station;milling

station etc.). For the comparison of performances between

different plants in the industry, i~entical sub-systems with

identical production facilities on similar production.output

might be considered. The basic data might be taken during the

study as follows:\:

e. \10rk~s ampling stu dy.

b. Amore detailed study of time used, tools and number .of
C" )

operations •

.c. Standard times required for hand operations, machine

opetations, initial machine set-up and the total pro-
, -:

>oGctioi("time required to finish the job.

-On-successfu~ completion Of micro-level studies of the

sub-systems, a micro-level studY for the whole -system could

be undertaken. The expected result would be a single model
t>

for the system as a whole.

3.. In the present study a Correlation matrix has been

obtained for -the six principal factorS. Another correlation

matrix can be formed by taking performance as the dependent

variable and all other sub-factors as independent variables •
•Thus correlaticTI coefficients could be found out and the rela-

'\.:

tive importance of the sub-factors (~uantitative values as

\,
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obtainedt~rough~ the present research work) couid be justi-

fied at various level of significance.

4. It is possible to find out the Overall Labour Producti-

vity Index(~LPI) if the unaccounted lost time be charged to

the supervisor(s) and the omitted man-hour be charge? to the

management and these time elements could be ascertained in real

terms. The effect of these time-factors are inherently related

to the technical factors such as machine utilization, utiliza- ~

tion:-iJf.raw materials, production planning system, design and

method, job layout, marketing, capital intensity etc.' It must.

bebornfl, in mind that it is a difficult task to ascertain as in

the. context of the developing countries 'like ~anglade~h, wher~

the fundamental primary and secondary informations are rarely

ands6arcely ob~ainable in usable forms.

i

\
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APPENDIX - I

SUTERMEISTER'S PRODUCTIVITY MODEL

Sutermeister developed a model of propuctivity conside-

ring the technical factors as well as human factors and deve-

loped a scientific an~ logical expression of different human

f~ctors and sub-factors. He mainly dealt with those factors

which havegre~t significance from bu~an resource as well
0' . . ' .

as-management point of view. He further mentioned that besides
('(~ "

technical factors "workers job performance"h~. the greatest

influence on labour productivi ty as.well as overall productiv;i.-

ty of industrial uni~s.

Sutermeister claimed that" technical factors" are' all

.t'ho,!eother than workers performanc~ whicn can affect output

per mari~ho~r:'Jh~y. include~uch facto~s as tei?hnological deve-

lopment(themachineryand equipment worke~s have to work with),

the quality of raw materials, the layout of the work and methods

and techniques. In industrial plants technologic~l development
. (',

will often be the most important factor influencing producti-

vity, as illu~trated in Fig.A.,.,. On the.otherhand, in a dePa-

rtment stGre , the degree of technology would have relatively

little effect. on productivity, except -perhaPs, if automatic equ-

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

.a dePartment store might be similar to tho,se shown in Fig.A;'.2.'

\
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2
TECHNOLOGICAL -
DEVELOPMENT

-~

/ PRODUCTIVITY \_

Fig. A 1.1 fig. A 1.2

Sutermeister productivity diagrams

rt'7. .

There- are also other technical factors which have a oearing

_on productivity such as(i) the plant characteristics: its size,

caPaci ty, the percentage of caPacity utilized(ii) The prodl.ict-its

design, quality-relat,ed to research and development work' (iii)

The produc-t mix"'" the proportion, in which' they are combined, will

affect the overall productivity of the plant without any change

in the productivity of any individual_ item(iv) Plant and job lay'2..

out-work flow and methods(v) Desi~n of machines and Equipment,

(vi) Degree of Integration of production process-Partly proc~ssed

. raw materials may give higher output- of finished product(vii) Uti-

lization of power"'"output per man-hour is usually increased with

i

\
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increased use of power (viii) Raw materials- should be of good

quality and hav,e a'dequate supply (ix) Percentage of indirect

workers' employed(x) Degree of application of scientific Mana-

-gement-with its emphasis on better planning and co-ordination,

simplified methods, standardization, efficient organization

structure, time and motion study, reduced waste and spoilage,

contribute notably to increased productivity and also to pay

attention iJmotivating the workers.

Sutermeister stated that all these technical factors are

deemed to be included ih sigment '2' of the diagram,labled

"Techn610gical development". He also stated that there are some. -. . .

interrelat.ion ,between, this segm'ent and segment; 3' (Workers' Job

_Performanc,e). But he did not .mention' the relative uJeightage or

comparativefi:'eCjJeric,yejistribu tionin between "Technolo gic al
. ,. .".. . d .

development" and-IIWorkers'Job Performance" in both the cases of

an industrial plant or a departmJnt store.

, ,

•
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APPENDIX - II

CHANDY'S PRDDUCTIVITY ..FACTORS

CHANDY in his country report discussed mainly on the

analysis and results based on selected 169 consultancy reports,
out of a total of 1351 reports submitted by the experts of Na-

tional Productivity Council(NPC) of India under its Productivity

Survey and Implementation Scheme (PSIS). Opinions of reputed

persons who are connected with productivity and management like

.policy makers and \3dministrators, prOfessional managers, indus-

trial"engineers, behavioural scientists, trade union leaders and

academic experts were collected through personal interviews con-
~T r:;". . '.

ducted by the r,pc experts. Under the PSIS scheme the in-depth

study, was confined rin four different industries viz power gene-
,

ration and distribution, fertilizers, cement and cotton textiles.

The main ~bjectives of the study were:

a; To identify the major factors that hindered or helped

productivity improvement in the Past and assessing the

impact of such factors on productivity.

b. To. evaluate the effects of gains of productivity on man-

centred development and distributive justice.

c.. To il;lentifythe areaS of continuing research and improve-

ments in the information system pertaining to productivity*

Table A 2.1 represents the "final results of the analysis

of 169 re~'orts on the basis of the scheme mentioned above. The

\,
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table illustrates in detail about the problem areas and the.

identifiable factors that hindering productivity improvement

and their respective frequency of response:~

TABLE A 2.1

fACTORS HINDERING PRODUCTIVITY IMPROVEMENT-NPCEXPERIENCES
I:'

p robl em areas f requ ency .Agent/Process

1.

2.
3.
4.

.Method of work

Non-financial motivators

financial Motivators
Skills & Work Attitudes

27

12
18
46

)33.00
(36.34% )

Human Related

5. Relationship. & Group Behaviour 30 ..

23
10

6.
7.
8.
9.
10.

11.
12.
13.

Maintenance

Choice of Deiign/T~chnology.

.. Organization structure

Layout-pI ant/o ffice/s tores

Production Planning & Control:.

Materials Planning Control
Quality Control

Cost/Budgetary Control

:33.00
(9.02%)

.4;1' 50.00

7 (13.66%)

131« .. :,
.4
899.00

(27.05%)

Equipment and

Machinery Related

Structure related

" .. , '

. <Y . ..
Communication
&. Con trol .Process

14. General Managem~nt Reporting 32sys tem
15. Corporate Planning 32;

16. Energy 5
17. Materials 6 2.9.00 Resource
18. Capi tal/Financ e 14 (7.92%) Availability
19. Equipment/Spares .4

20. Completion 5 11.00 Market Related
21. Demand .6 (3.01%)

22. Governmental Interference 11 11.00 Socio"'"' Poli tical
23. Poli tical Influence on Trade (3.01%)Union ~

Total:
,

366(100%)366

\
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Out of a total frequency of 366 identified from_169 reports,

as high as 36.34 percent_are relating to human factors •. The single

largest problem within this group relates to skills and attitudes

towards work followed by relationship and 'group behaviour. Factors

related tc control process turned out to be the second important

problem area in Indian Industries. Under this major group most im-
, -

portant ~Iildependent problem areas are absence of appropriate cor-

porate level communication and management control systems. Struc-
l"":

tural -aspects appeared to

dian Industries. But of ,a

be one of the major problem areaS in In-
(i~ . .

total Frequency, 13.66 per~ent are found

to suffer on this account. However, the m~st effecfive factor rela-
• Or ~ •.,

ting to this group is the organizational structure. Problems rela-
.-;'''
,t-iog 'to machinery andequipnient are' mainlyconfihed to two aspects-

f,irst, their: maintenance and the. second their operating conditions.

Resour~ ~SrEilac}eid problems are predomin an tly ,those connec ted uiith

Capital or finance •

•

\



APPENDIX - III

KOREANcPRODUCTIVITY STUDY

The joint research work of Jun University Team and Korea

Productive Centre team on p'roductivity analysis revealed the

following points:

1. Productivity incteases if an i~dustri~l enterprise ado~t

the following schemes ,as a means of stimulating work

motivation and hi~h morale as if 'the workers worked fo~

their own business, such as:

, .. ,~)

b}

c)

d)

e)

r)

g)

h)

Workers share holding

Housing facilities

Fa~iIy protection system

Re~aids for long continued servibe syst~m

Retirement grants

Bonus

Co-operative Society for workers

Medical I~surance etc.

2. 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 pr6ductivity gain.

3. In addition to the imptovement of physical conditions the

kinds and quality of welfare measures taken by the indus-"

tiral organization for the sake of workers have direct

i

\.
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bearing on productivity such as various insurance plans,

regul ar occupational safely check-ups, mutu al ai d fund,

recreational facilities and programmes, luncheon program-

mes etc.

4. Productivi ty goes up higher in the industry. where the

wage level is higher among the same category of industry.

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

ec ts pro duc ti vi ty.

5. Productivity is lo~er in an industrial c6ncern which is r~
,;

6.

forced to make some adjustments such. as reduc-tion in labour

force, lay-off ..of part-time workers, cutin wages,sugges-

tionofpro~b~ion and salery incre~se,etc~

Labour/Management co;"ope.ration is conducive to productivity

improvem~nt.: Les~ .labour/management co-operation resul ts

in lower producti~ltY~ ~

7. The rate of replacement .o.f worn-but machinery and equip-

ment also affects productivity.

8. In all manufacturing units machinery and equipment .should

be installed on the basis of the production process.Balance

of production iriqach production process in connection with

plant layout should be maintained properlY and regularly.If

not, it will affeqt productivity adversely.

9. Automation as well as the technology development has a
e.

,
di rec t bearing o;n pro duc ti vi ty improvem en t. "
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10. For manufacturing :industri.es to maintain and operate

economically as well cas efficiently, equipment must be

used with maximum effectiveness and properly maintained.

Those who have followed carefully specifications for,
prevention and maintenance show higher productivity.

11. Econom.ic as well as'political factors and Government

policies also are said to have direct bearings on pro-

due tivi ty improvem ent.
,') ,

From questlonnair.e survey and for each factor, the sen-

sitivity of ~ specific sub-item, policy or industrial practice

in effecting produ'i::tivityin term of gross value added per,
capita was cla'ss'ifiedinto three categories(a) high (b) medium

and (c) low sensitivity. All the analysis concerning the rese-

arch work were summerised in Table A.3.1.By studying the table

one may see what factors are believed to be important for pro-

d~ctivity analysis in machinery industry. '0' values(statistical

'Z' value) are noted in the table for each productivity affec-

ting practice .or policy. '0' value is the range and thus iden-

tifies. the factors which help on hinder productivity. A large

v~lue indicates productivity is sensitive to that factor, i.e.

the leverage of that factor is high.

The limitation of th8 research work was that opinions

collected were slanted towards,the supervisor, manager and

owner l~vels 1.e. top and mid-level .management personnel and

those of the labour side were not, represented.
\

\:



TA8LEA 3,1

FACTORS WHICH HELP OR HINDER PRoDUCTIVITY(MACHINERY~NDUSTRY)

Medium Sensitii..v~tyVallie
Sensitivity A

Factor High Sensiti~ity
D

Value
B ,D C

Low Sensitivity
D

Value

2,16. Capital cost
Capacity utiliza-
tion

.: 'l}-,

RaUo of total,"
capital to total
deb t, .

L:abbur

Capital

•

Workers efficiency

Ratio of long to
sho rt~t'eriits.'iDans

"J I

3,07 Inc~ntive system
~orking hours
wage level
Morale
Working Condition

1,44
1,39
1,30
1,25
1,21

1,71
1,61

1,31

Work attitudes
We~fare services
Employment adjustment
Functional Training
Hierarchical training
Labour management
.co-operation
Scouting
Rate of equipment
replacement.

1,03
0,95
0,94

0,85 .
0,B3
0,75
0,38

.1,05

2,04

2,09 v

Style of industrial 1.07
organisation .
preventive maintenance 0,99

.Plant layout. 1,7/.
supportive meaSures
for quality control 1,48

Ado p ti0 n 0 f Q, C, 1 , 1 6
system ..
Emphasis of layout 1,14

3,01

Balance cif production. 3,16
by process. .
Automation level
Inven~ory, mate.r1al '<i\2~70
hand11ng system .
Ratio of R&D to net
.salles
Technology level

"

Technology

/'

••
...•
N...,
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tABLE A 3~1 (Continued) ." ,

Sensitivity

Facto r
)

A
High SensitHiity

'D
'il'v'alue

B D C
Med'iumSensit:;[vity Value Low sensitH.j.ty

D
Value

,In~ependent'division 2.68
bf management system

Delegation of autho-2'.24
ri ty & division 0 f work ..

Manag emen t

Industry's external
environment 3.15 Top manager's

back ground'
~ation of workers
to supervisors

E~tablishment of
Industrial Engine-
ering Department

1.45

1.44

1.42

Critetion for place-
ment,promotion

0.61

<J

Process of decision
making 1.26

Fo~~s of communi-1•14cat~on

Others

Distribution of
productivity~gains

, ..
Transp'ortation
condi iions

2.01

1.25

,/

Government policies 1.24

-'
N
OJ



APPENDIX - IV

QUESTIONNAIRETYPE-iI FOR TOP ANDMID-LEVEL
MANAGEMENTEXECUTIVES

•

Name of the Interviewee l
. t'

Designation I

Organisationl .

A. Please identify according to the hierearchy of~ importance

(bybPlacing number's . 1,2,3.~ •• • •• in order or importance) the

following factors which you consider to be import~nt for evalua-

<> tion of workers' job performance{ labourefficiency:"telated to

overall labour productivity) of you~ factory worke~r,.
.. . l'

Also allocate 100 marks amongst. the factors in order of

impo rtance. " .."

Factors Sl.No. ,Marks
(In order of importance} Allocated

Individual needs

Social conditions

Physical conditions

1. Knowledge

I I l
"

II I [

0 I I

I I I . I
0 I .I
[ I I I
\

• •••

• •••• •• •

• •••

••••

••••

Skill

means the worker's mainlyThe term" workers " used here
involved in job-shop level of manufacturing. \
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If you may like to make any other comment or if you lik~
to add,any other related factors regarding workers " job perfo-
rmance then please put your statement above and allocate the
marks accordingly (say in the row 6, 7 and 60 on).

B. Please identify, according to the hierarchy of importance
(by ~lacin~ number 1,2,3,4--- ------ in order of importance as
bep,ore) the following sub-factors under the headings of the
main factors in accordance to the statement(A~ which you consi-

,der to be important for performace analysis.

Also allocate 100 marks amongst the sub-factors in 'order
00' importance considering the marksal-locat'ed previously.

1. ,Knowledge:-. TotalI ' Marks
l

Basic education

o

Training

-,
1_'
o
I~ I

,Marks
Allocated

. ,- '.

"

I I
,"I I
I_I
I=J
_I

'Sl.No. .
(In order of importance)

• ••

t,

• ••

Experience

•••

I,nterest'

•If any other,

" ~-- .....-->

\
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"3. Social conditions:

2. Skill:,

" Sl.No.
(In order of importance)

Total marks
I I

Marks
allocated'

CJ
CJ

I
[

Total marks

I I
~larks

allocated.

I [

I
I [

.'CJ

I I
I I
I I.
I I

i I I
r [ \ r

r I
I !
I [
I ]
I L
CJ

I
I
I

5J.No. ;
~rder of importanc~)( In

a) Aptitude

b) Personality

c) Accuracy

d) • •• • •••• •••
('",r

a) .organization structure If

b) Organization
efficiency

d) Job content

g): Wag~ and salary
level

f) Norms

h) ,Incentive

e) Selection and
placement

c) Leadership climate

jtCommunication

i) Job evaluation
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4. Individuals Needs 'I

5. Physical conditionsl-

k) Relationship with Isuperior
1) Leadership I
m) Performance Iral;iilgs,
n) ~.. .'.. ••• I

a) Lighting I I
".,'

b) Tempe,;'ature
.1 I

."cl) Ventilation CJ,

CJ
I !
I I
I [

Total marks
I I

Marks
allocated

I r
I I
I I
I I
I I
I I

Total marks

I I
Marks

allocated

I
I
I

••••• •••• • ••

" 51.No.. .
(In order of importance)

w'" • ," .-

"" -

Q 51.No.
(In order" of importance)

CJ
I_I

.~?

Perception of the I. Isituation(adapta- ~ __ .
bility)
On job and.off-job .....1 . :., Iactivities" .. .--- .. ~

I I
o

,
General economic
condi tiona

Level of aspira-
tion
~ob "satisfaction

f)

\



d) Clean lines - I r - I [
e) Rest periods I I - I [
f) Safety I I I [
g) Health I I I t, I
h) • •• • .... .... I I I [

Note: 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 f:~e'respective dotted lines(as
~hown above) 'and allocate the marks accordingly •.

Cr Wh~t are the different corrective measures and how(your
s~ggestions) thes~ can 'be implemented in your factory to
raise the overall labour productivity.

133

\

\
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qUESTIONNAIRE TYPE II
FOR FLOOR-LEVEL WORKERS .

1. Your name I

2. Age It,

3. Name of your organization:
4. Section/Department/Workshop I

5. Designation:

1_-

QYour Qualification:
What in your opinion should be th~ minimum(least)
qualifid~tio~ of a worker J

6.

1.' Upto Class VlII ? 3. Upto H.S.C.(Higher
.Seconda~y) '.

2. Upto S.S.C.(Matriculation) .~ . .
4.' H.S.C.andabove

.7. Do you have any.training on any tecihnii:alf'i~ld,;
1. Yes ~2';NoEJ

a) if yes, Answer the following
Field When Pedod , Place

No (SubjecQ Pre- In- Month/ (D,uratiori)(Institute)
.

Service Service year :;.

•

,

\



Do you faelthat yo~
your ~fficiency ~?

need further training
(~) Yes (2) No

to ,raise

_r

135

c) If yes: Answer the following:

1) Your proposed field of training
'ii) How long (months)
iii) Where(lnstitute)

&hether your training is job related
1) Yes 2)No

i) " If yes, ,Answer the foillowing
I (,' [
I [

Becauss, (1)

(2)

(3) ,

•. (4)
, CJ

" (5) ,

•• (<J

I am able to do my,job in abetter way. '
. ,I can ',finishmy job much q'uicker than before

lam happy with my trClining
Others
• •• •

ii) If No. 'Answer
I;) (1 ) Management authority does not like me.

(2) I have no good terms over my superiors.
(3) Previously I was not interested about my

field "of,:trai[ling.
(4 ) My present job is my field of interest
(5) Others ••••

e) • the 'utmostDo you think t~lattraining should have importance?
J) Yes, 2) No ~

\
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i) If yes, Answer, because:
(1) I'may be perfect about my job
(~) It develop's skill
(3) It is necessary to get job out side Bangladesh

. D .
( I need the training certificate only).

(4) I'get some training allowance as well as I may
be released from my regular duty during training

period.
d" .(5) Others.

B. Your technical experience:

No

'. ,~'J

(a)' About job
month year
from 'to

mobility:
Where

.(Name of the
Industr

Designation Salary .Why left ..,.
the Job

Do you think that you are experienced enough to
perform your job as per job description 1) yes 2) No

Do you like your assigned job alwaysl9.. .a)

'If yes: Answer :-

o
2) No c=J
o

B13Cal:.Se I . 1 ) 'of interest
~ 2) of affection' 'on machineries

3) of learning
4) of satisfying the bos~
5) others ••••

\,



137

Because: 1)

2)
3)

ii) If No. Answer

I am misplaced

I do not un derstand machineries

I have no training on the Particular m/c
which I handle.

4) I do not like my boss

5) I am physically as well as mentally week.

t .

is gentle and co-operative

knows Jboutm/c's

is' able to understand my problems
seeks overtime for m~

_I
~l

2) No

• • •

Yes

'He ismyrelative or others •••

your boss ?
then why?If yes,

Because:
1) He

.2) He

3) He

4). He
5)

Do you like
i)

Remark 's
(For tally)

ii) If no, then why ?
1) . ';i-'

2)
3) . '

.
ld
5) .i:Ii

c) Ho~ many cub-ordinates you have ?

i) Please comment on 'some Particular sub-ordinates

1) Who are Ilj.~hly ~kiiled(name of the workers) ••••.
2) Who are '3emi-skille.d or less-skilled
3) Who are disliked by you

d) Do you like your sub-ordinate? 1) Yes

.i) If )''"8. then why?

.2) No

He is gentle and co-operative
He is regular and punctual

G.

mlc'sHe is skilled one and know's about 11

He is.able to understand my problems:,

BecausE:
1 )
2)'
3)
4)

5) Others ••• •• • .... • • • • •• •••

\



i) If yes, Answer:
Name of 'the Trade Union
In what position :

t.•.:

1) I am the member of the executive committee.
2) lam ac'tivemember but notin the executive committee.,
3) I am a ordinary member.

c} Why ? because : I

• ••• • •• ••• • ••••• • •

It saves me from unemployment
The leader love's me, .very much

. ./

It fight~ for economic benefits

Ii does not support either employee or employer
illegally.

~:thers5)

i,i) If no, Answer:
Because: i,

i

1), r do not beli'eve in Trade':'Union
2) Trade-Union can do nothing for general workers'.
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"3) Member's of the ex~cutiveCommittee(Trade Union)
are self-centered.

4) Trade Union member's are directed by influential
political leaders.

5) Others • • • ••• • •• • •• ••• •••

11. What is you J: opinion about the 0rganization st ructure
you belongs to ? I

""12.

1) It is defective
2) It Qis perfect
3) It is difficul t. for ill 3 to say anytl-.ing
4)

"" chan ge(mention"It i~ OK, but needed to certain the
field of change)

5) Others • • • ••• • • • ••• • ••• • ••

Description of your job:
a) Please st.teyourfo~mal official.jobdescription for

which you are responsible:" "
," .. ".. . '

"t.'-".- .. ••• ••••, ...". . . 0- ~ ... • ••

b) What you do actualiy(regularly) :
i)
H)
Hi)

iv)
"v)

c) From time to time do you involve in any such a work
which is not defined in your job description? "
1 ) Yes 2) No
If yes, fJI ea.se state the nature of the job

".d) Do you work overtime ? ( 1 ) Yes (2) "No

,
\,
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i) If yes

1) Please state'how much hrs you usually spent in a week
during overtime ?

(a) What type of job yo~ do durin9 overtime ?
Whether it is the same as above ? (according to your
gi ven job desc ription)

no, please state about your job conc~rningovertime

1)

:;;;b)1f

Yes f_

3) Why., because 1

I need money to. run

I like my. job ~nd I
my work for most 0 f

my family.
~I!',~~-. .

like to involve
the time.

myself towards

3) Usually I have no such heL:'vy work.out side my reguler
duty.

4) ". For nothing, r have' an intention to seek overtime
always.

5) Others
",. ;."

.-. _.. • • • !J ..".. • • • • • ••• • • • • •••

-r:'. ii) It No, ~hy ?

Because :.

.,

D.

1) I do not need money as I do work outside.

2) I use to go to market for my family purpose •

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

4) I am physically weak.

5) Others~ •• • • • .~. • •• • • • • •• • •• • ••

a) (i) Do you feel, that you are in appropriate place ? I I
• i) ,Yes

(ii) If no , state the n'ame of the place where you would be
appropriate 1-

\
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b) (i) Do you -feel that all yo'ur sub ordinates are
in the appropriate places: ---
DYes 2) No

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

14. Information about your wage:
a)

h
Wage Wage Wage Total wage
(per'hour) (per output (per hour 'in Wage Wage per montif any i.eo)Piece over time) per month + over timerete .if "nv

Are you
1) Yes

happy' with your present salary?
2) No - [

If no, please state what should be your
wage salary ?

monthly 0

.[III]
? 8ecause :
For the same job other industry pays more,D .
My wage is tolittle.to run my famil~,
My qualification is enough for getting more wage-
salary in.this workshop/Deptt.
I am skilled and.experienced worker.
Othe rs •••• > •••• • • • • .... ' ..., • •••

\
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15. -j' Incentive scheme . ..

. a) At present what 'incentive_you are getting for better -' .
. performance :

1. Group or individual

• 2• Material incentive (including Bonus)

3. Morale incentive (status, promotion)

b) . Do you have any thinking ~bout the re-structuring of
incentive mechanism!

16. Do you do any other job(off 'jcm activities~part-time or
regular, social, voluntary ~etc) . . 1) Yes 2) No --_,

i. If yes, answer the following .:

1) Item (type of activities) .... • •• • • • • • • • •

. 2) Remuneration ( . if anya]'

(b) .How many family mbmbars.xou ha~e?
(including male &.femaleJ

17. (a) How much you ~re earnin~r monthly

(Monthly salary + other Sources, of income)
~.

[IED

-I
(c) All of your family member's' are dependent on you?

1) Yes 2) No

(-,.

I

I-I•

(happy' ) with your own job?

1) The facilities which I am getting here are impressive
and are not available in other industry~

2) ,The job is' perspective,

Are you satisfied
j) Yes 2) No

i) Ifiyel3;:answer:

i) if No, then,

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

. 1B.

\,
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3) Job is well' s'ecured ( less fear of being'~nempioyment )
4) • •• • • • •• • •• • • • • ••• .... •••

5) ... • •• • •• • •• • •• ••• • •• •••

p~ yo~ b~lieve that active participation of worker in decision
~aking policies at floor level management will solve many cri-
tical 'problems as well as enhance the overall output of the
w.orker:.

i!I
If yes, answer

2) No I I
j I .

.All wo rkers' shoul d participate.
Some elected representatives of the worker's should
participate.(say, two elected representatives of the
Mlc shop will take part in decision making management
policies of that shop only) •.
Some experienced and senior workrir( nominated by the
management personnel of that particular shOp) should
participate •

•

\
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APPENDIX - V '

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 LABOUR PERfoRr~ANCE
,0

~.:~
1~ factor has major influenc&'

,6: factor hos minor influence

4

" 'percentage of respondents assigning ranks Totai
'-1;,

Principal
factors

Knowledge 50.00 ,29.09
"

9.26 4.0 0 0 92.35
, '-

"

Skill 35.19 43.64 '.7.41 6.0:' 0 0 92.24
;;;

Soci al Condit.lons 11.11 ' , 9~09 27.78 26.0 23.69 40 137.,67,

Individual Needs 00.,00 7.27 '31.48 34.0 28.94 20 121.69

Phy.sical condi- 00.00 9.09 24.•07 26.0 47.37 20. 126.53tions
0

Others 3.70 1.82 00.00 4.0 00.00 20 29.52

To tal: 100.00 100.00 100.00 100.00 100.00 100 600.00

•

,
\
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TABLE A --5.2

SIGNIFICANCE DISTRIBUTION~OF DIFFERENT
SUB-FACTORS UNDER THE PRINCIPAL FACTOR

. II KNOWLEDGE"

1: Factor has major influence

5: Factor has minor influence

Sub-factors Percentage of respondents assigning ranks
1 :2 3 4 5 Tota',

,

Tot~l: 100

•

100 100 100

.or

100

i

500.00



TABLE A 5.3

SIGNIfICANCE DISTRIBUTION Of DIffERENT SUB-fACTORS
UNDER THE PRINCIPAL fACTOR "SKILL"

1: factor has'major influence

a: factor ha~ minor influence

"146

Sub-factors Percen;'age of" Respondents assigning rank ,Total
" 1 2 3 4

"
;j-'

Aptitude' 73.08 18;87 4.44 ,0.0 96.39
OF f<il

~ erson ality 1.92 22.64 75.56 100 200.12
•<-

'Accuracy,' 25.00 52.83 20.00 0 97.83

OtheJ;s ,,0.0 5.66 0 0 5.66

tfJ

•

Total:

",

100 100 '100 100

~21~

"ltt31~
GIlt!

400.00

\
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TABLE A 5.4
SIGNIFICANCEDISTRI8UTION DF DIFFERENTSU8-FACTORS
UNDER THE ,PRINCIPAL FACTOR "SOCIAL CONDITIONS"

1~ Factor h,as major influence
13~ Factor has minor il'lfluence

___ Percentage of respondents assigning ranks
Q 2 I 3 I 4 I 5 ,I 6 I 7 I 8, I 9 '10 I 11 I

18.97 6.58 1.76 14.55 3.64 1.96 8.51 4.65 11.42 ,5.88 00

12.07 13.16 7.02 12.73 3.64 5.88 10.64 4.65 8.57 2.94 ob

1.73 3.95 3.55' 3.64' 5.46 3.92 19.15 4.658.57 8.82 14.23

6.90 2.63 10.53 7.27 10.91 5.88 _ 4.26 11w63 8.57 14.71 3.57

96.61
85.23
102.85
97.24

100 1300.00

5.56
5.55
5.55

11.11

TOTAL

,2.:-l. 13

8.70 5.5692.18

100

8.70 22.22 108.61

8.70 11.11 106.67
4.35 00 98.77
00 00 86.~6

4.35 5.56 91.21

13.04
00
00
4.35

3.57
3.57

100

00
00

17.86
10.71
17.86 8.70 5.56 115.09
10.71 17.38 11.11 106.75
17.86 21.73 11.11112.20

2.94
00

8,.82
8.82

100100100

8.51 11.63 17.14 5.88
8.51 4.65 2.86 8:82

100

4.26 2.33 00
2.13 2.332.86

16.64 '6.97~ 5.72
2.12'16.28 5.72

, 00
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TAtlLE A 5.5

SI GNIFIC ANCE DISTRIBUTION OF. DIFF ERENT. SUB-F JlCTORS
UNDER THE PRINCIPAL: FACTOR ."INDIVIDUAL' NEEDS".

1. Factor has major influence

6~ Factor ~as minor influence

Sub-facj;ors

7.90. 0

o 0

148

95.11

90.53

Perception of 9.80 24.56 26.0 28.0 13. 16 .0 101~52si tuation <,

On. job ana off-job 0 10.53 18.0 26.0 55.26 0 .109.79activities

~eneral Econbmic 21.57 14.04 24.0 18.0 23. 18 0 101.29Condi tion ..

Others 0 1.76 0 0 0 100 101.76
;

To tal:. 100 100 100 100 100 100 600.00

\

\
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TABLE A 5.6

SIGNIFICANCE DISTRIBUTION OF DIFFERENT SUB-FACTORS'
UNDERTHE PRINDIPAL FACTOR II. PHYSICAL CONDITIONS"

149

1. Factor has major influence

B. Fac tor has mirior influence

Sub-fac to rs Percentage of respondents ass'i gning ranks Total
8

Q

lighting 12.07 16.46 10.72 16.67 20.93 8.57 7.69 O. 93.11

Temperatu re 8.62 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. :<'6 25.72 19~23 0 111 ~B5

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~$7 0.0' .. '. 50 .. 1.36. 54
.@,

Heal th 31.03 18.99 7.14 6.2$ 6.98 5.71 15.• 38 0 91.48

o th ers 1.73 0 0 0 2.32 0 3~85 50 57.90

Total: 100 ,100 100 100 100 100 100 100 .800.00

•
•

,
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APPENDIX. VI
SOME RELEVANT INFORMATIONS AS OBTAINED

FROM WUESTIONNAIRE TYPE~II SURVEY

TABLE A 6.1

EDUCATIONAL BACKGROUND OF THE SELECTED WORKERS

Basic No. of Wo rkers Percentage from total
Wuali fic"tion samnle size

Below Matriculation 7 20.00

l~atriculation(SSC ) 23 65.72

Higher Secondary level 5 14.2B

Total: 35 100.00

TABLE A 6.2
TECHNICAL JUALIFICATIoN OF SELECTED
WORKERS AND THEIR RELATIVE DISTRIBUTION

Technic al
Wu Ii fic tion

No. of workers Percentage from total
s m Ie size

Trade course certificate
holder
No Trade course
To tal:

15

35

57.14

42.B6
100.00

TABLE A 6.3
A SLMPLE FAMILY STRUCTURE OF THE SELECTED WORKERS

Average age(year)' Average family members Earning members

32.12 6.34

,,:.

1.42B
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. TABLE A 6.4

LONGITUDE OF TRAININGOBTAINID BY THE SELECTED WORKERS'
ON THE DIFFERENT FUNCTIONAL AREAS OF WORKSHOP PRACTICE

Area of ~/C Shop Fitting . Lathe Milling Granding. Wel dihg To tal lb. from
Training Practice -practice ,m/c mlc prac' m/cprac- practice No. the Cumulative.

. (inclu ding tice .' . tice ...'-tcd;aJ.'~; ..._, '.~' -

Time praC-
bench tice . ' . .] l ;" '
fit tin 0)

~,' '. , ,

. 'C,

2-3 week 4,."'; . "..
'. I

3-week-
f) i. .. ,.._ .•....,. _, ~,_ M•••• _.~.

1-month' 1 1 2.22
1-2 month 1 1 • 2 4.45 6.67

, ~~.. :
2-month .2 2 4.45 1~.12

3-month 3 ~...- .. , 1 5 1 1 .., 1 22.23
l!- I

3-6 month 5 ' 1 2 8 17.77 " 49.00

6-9 month 2 2 .4.45 44.45

l2-mohth 2 2 1 5
.. ,!

, 55.56
"1 year) 11 ~11' \,

,
17.78.•1'1

18-month ,7 2 1 10 22~22

24-month 8 2 10 22.22 190.00

To tal: 28 7 6, 1 .2 1 45 i", ,\ " ;1:
••

.•• "' .. _.Lu ..•.• "1,,,_, •. , .•• il.•.. ~.••.•• ,•.

% from Total 62.22 . 15.56 13.33 2.22 4.45 2.22 100.00
.".' n .'''"_'" .l- ,L,

// ~

•
-'• V1
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TABLE A 6.5

LONGITUDE OF TRAINING OBTAINED BY THE WORKERS BY 'DIFFERENT TRAINING CENTRES.

, '.

Training T. T.C. Bangla- , BMTF . BITAe BOP TSS Barisal Dhaka Other Total % from Cumula- \

Mi rpu r desh ( mlc Poly- Poly- Centres No. Total tive l

Tinie German . Tools) techr'. Tech •
Tech.
Centre. ' '

I
Mirour .. .

2-3 weel:t . " .
, -

"3-week 1 1 2.22 2.22
1-month

1-2 month. 1 1 2 4.45 :. 6.67

2-month 2
'i;I.,

2 4.45 '.11.12, .' .)

~
3-month 4 1 5 11"11 22.23

3-6 month l' i 7 B 17.77 40.00

6-9 month 1 1 2 4.45 . 44.45

12-month .2 1 1 1 5 11.11 : 55.56,
18-mon th 7 2 1 10 22.22 ::77.78

24,-month 2 1 3 1 3 10 . 22.22 '100.0P
No.of !.l 5 12 4 2 2 3 2 5 45
Training •• .~.,.

"
% from Total 20.00 11.11 26.67 B.88 4.45 4.45 6.56 4.45 13.33 100.00

;-
F

- ..•
\1l
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APPENDIX - VII

THE CALCULATED VALUES OF THE V(LABOUR PERFORMANCE
INDEX) OF 35 'CASES FROM THREE SEPARATE PLANTS

TABLE A 7.1

A TVPICAL EXAMPLE FOR CALCULATING THE VALUE OF
LPI ( V-VALUE)

Name of Name of Mia used Total standard Total aa tu al
Parts operation time(plannsd time of opera-

time in hou rs) tion in hours

Cylinder r'lilling Milling
Head

Sil encerBox Milling Milling

Cam Shaft r~illing Milling

72.55

7.05

72.68

152.28

75.00

7.50

n.50

180.00

Hena e ,

Labour p'erformance index i. e. LPI = Standard time for
Actual time taken

work done(in hrs~
to do the work

(in hrs)

i. 8. V = 152.28
1BO.OO = 0.8460.
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,TABLE A 7.2 (Continued),

155

y ,I X1 r> X2
X3 X4 I X5 IX6

24 1.152 2D~5D 27. DO. 16.12 10..70. ~'.3.00. 2.0.0.

2'5 1.144 23.40. 27. DO. 16.52 9.50. 12.50. 2.0.0.

26 1.120. 1B. 50. 27.0.0. 15.32 9.50. 13.00. 2.0.0.

27 1.110. 19. DO. 27.0.0. 15.0.2 . 1'0..DO. 13.00 2.0.0.
Cl

28 1.~22 22.30. 27.0.0. 15.32 9~65 13.00 2. DO.
C~"

29 1.0.90. 19.50. .25.50. 16.12 . 10..70. 12.50.2.0.0.

3D 1~0.60. 19.50, 24. DO. 15.32 10.-.20. .12.50.2.0.0... . j
T_Q

31 1.10.5 23.30. 22.50. .16.3.2 1D. 70. 13.00.-1.50.
.-j" .

32 1.0.65 19.•DO.. 25.50. 15.52 9~5D 13.00. 1.50.,

33 1.0.70. 17.50. . 21.0.0. 16.32 ' .. 8~ 55 13.00. 1.50

34 ".0'50. .. ;... " ,19~9D- '19.50 16.0.2 8.0.0. 13.00. 1.50.
i?

35 0..990. ..18.5() 19.50. 14.42 8.40. 13.00. 1.50.

.•
".
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