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CHAPTER 1 

INTRODUCTION 

"Because of the low capital per employee ratio, shift 
working in the garment industry is relatively unknown. With the 
introduction of highly expensive pieces of equipment, such as 
automatic sewing units, a case for more intensive working of those 
units can be made . ......... for a suitably sized scale of 
production the introduction of shift working on capital intensive 
operations is worth serious consideration. " 

Productivity in sewing operations, Shirley Publication 
S20,1975. ' 

This chapter provides an outline of the clothing industry and 

discusses some available types of working systems, which could help 

in giving a background to the present study, i. e. "The implications 

of introducing shift work and flexible working hours into the clothing 

industry". The chapter is, therefore, divided into two main sections 

as follows: - 

(i) The clothing indus-try. 

(ii) Some available types of shift working systems and flexible 
working hours for manufactu3ýing industries. 

1.1 The clothing industry 

Since the end of the second World War the clothing industry has 

become more important from both consumer and manufacturer points of 

view, because people have become more conscious of clothes with their' 

modern fashions and styles. Management has, therefore, had to examine 

more critically such items as production methods, marketing and labour 

recruitment in order to supply the public in the most economic and 

desirable manner. 

The number of employees in the U. K. clothing industry was 

372,200 in 1963 1 
and 315,300 in 1975,2 of which about 20% were males 

and about 80% females, i. e. the majority of employees in this industry 
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are females. Problems have arisen in obtaining an adequate number 
34 

of full-time workers and minimising the high rate of labour turnover, 

because of the high proportion of females employed who have to combine 

their work with being mothers and housewives. 

Clothing is generally of interest to everybody as consumer, 

and its manufacture is one of the main industries in Britain. 

According to the figures given yearly, there were 6,784 and 5,826 

establishments in 1963 and 1970 respectively, involved in six main 

sections. However, the reduction in the number of employees and 

establishments does not mean a decrease in production, as the 
5 

manufacturers' sales of clothing in 1971 came up to E756. S m 

(at 1963 prices) in comparison with 1613.1 m in 1963, i. e. an increase 

of 23.4%. The industry is not homogeneous as it is divided into 

different sections, each one usually dealing with a particular type 

of product for a certain wear-use, e. g. rainwear and workwear. 

Clothing factories are also spread over different regions of 

the country; each region tending to have a higher percentage of 

firms dealing more with a particular section of the industry than 

with other sections. Examples are given later in this chapter and 

the sections of the industry are described below at 1.1.1. 

The industry is one of the few easily entered by a potential 

manufacturer - the result of the low capital costs, the only necessary 

main item being a sewing machine to commence business. A typical 

manufacturer has small assets, and probably small sales, but 

proportionately higher employment relative to his output. 

In spite of the large number of firms in the industry, some 

part of the work done on clothing is sent outside on commission. This 
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means that a factory sending out different jobs does not require 

as much machinery and floor space as it otherwise would need in its 

manufacturing plants. 

The large number of establishments in industry leads to 

competition among British clothing manufacturers which is made worse 
5 

by the increased competition from abroad. Imports of all clothing 

have increased from E37.1 m in 1963 to 1100.8 m (at 1963 prices)in 

1971 (171%); over the same period, exports were E20.4 m and 

163.9 m respectively (an increase of 213% at 1963 prices). 
7 

The clothing industry has its own particular individuality but 

is involved in a variety of garments and production methods; it 

would be expected that in newer and larger firms modern machinery has 

been installed resulting in better working conditions and higher 
6 

productivity, and there is some evidence of this happening. Most of 

the technological advances aqhieved in recent years have been 

connected with the method of operating production units. The trend 
I 

towards more automation is increasing, but its application is more 
7 

limited in some sections than others, for example, the introduction 

of automated machinery in shirt making is much easier than in a jacket 

manufacturing unit. 

In order to give a reasonably comprehensive survey of important 

aspects of'the clothing industry, there are five main items, dealt 

with below: - (i) sections, (ii) location, (iii) job classification, 

(iv) production systems and (v) labour situation. 
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1.1.1 Sections 

The industry falls into six broad sections, each mainly 

concerned with a particular type of garment and there is a Standard 

Industrial Classification, which is used in such publications as the 

Census of Production, made up of: (i) Weatherproof outerwear, 

(ii) Men's and Boy's tailored outerwear, (iii) Women's and Girl's 

tailored outerwear, (iv) Overalls, Men's shirts and underwear etc., 

(v) Dresses, lingerie , infants' wear etc. and (vi) Corsets and 

Miscellaneous dress industries. This classification, which also 

gives types of garments in each section, will be used throughout the 

thesis and the sections will be referred to as (W), (M), (L), (0), 

(D) and (C) respectively, where necessary. These sections will be 

examined in Table 1.6. for product and size etc. 

All the'firms classified in a particular section, obviously 

do not produce only the products of that section, so that a firm is 

classified as being in a particular section, if a greater proportion 

of its output is the particular garment by which the section is named. 

Table 1.1 shows the number of establishments of the U. K. clothing 

industry in 1963,1968 and 1970. Table 1.2 sets out the number of the 

U. K. garment manufacturing establishments in 1963 and 1970 with reference 

to average numbers employed. Table. 1.3 shows the average employment 

of the U. K. clothing industry in 1963,1968,1970 and 1973, and 

Table 1.4 analyses the employment of the U. K. clothing industry in 

1963 and 1973 as regards sex. Table LS shows the distribution of the 

employment in the U. K. clothing industry in 1963 and 1971 analysed 

by region. Table 1.6 derived from Tables 1.1 to 1.5 gives some details 

of the U. K. clothing industry with reference to types of product of six 

sections of the industry. 
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The number of establishments for all sections, except (L), 

decreased between 1963 and 1970, and the average decrease for all 

clothing was 14.1%. Les. s than 50 and 500 plus persons were 

respectively employed in 75.2% and 1.7% of total clothing establishments 

in 1970. Sections (L) and (0) had respectively the largest (81.2%) 

and the smallest (59.7%) proportions of establishments employing less 

than 50. Sections (M) and each of (L) and (D) had respectively the 

largest (2.8%) and the smallest (1.1%) proportions of establishments 

which employed 500 plus persons in 1970. Average numbers of employees 

per establishment were 67,93,40,83,45 and 54 respectively for 

(W), (M), (L), (0), (D) and (C) in 1970, i. e. the ladies' garment 

manufacturing establishments were, on average, smaller than those 

for other sections. 

There was an average annual decrease of 1.5% in total number 

of employees of all clothing between 1963 and 1973. The largest 

decrease of 3.2% was in section (W) and increases of 0.16% and 0.17% 

were respectively for sections (C) and (D). Proportions of male and 

female employees in all the industry were 20% and 80% in 1973, and the 

largest (28%) and the smallest (13%) proportions of male were for 

sections (L) and (0) respectively. 

The South East was the largest (26.4%) employing region for 

all clothing in 1971, and this region was one of the 3 largest 

employing regions for all six sections. The second largest (16.8%) 

employing region for the whole industry was North West, which was also 



- 

Table 1.1 - Number of establisbments of the U. K. clothing 
industry in 1963,1968 and 1970. 

Year 
FSection 

1963 1968 1970 
*, a change 1963-1970 
(-) decrease 
M increase 

(W) 382 3S1 332 -13.1 

(M) 1229 1186 1083 -11.9 

(L) 1239 1219 1243 + 0.33 

(0) 643 590 566 -12.0 

(D) 2611 2303 2052 -21.4 

(C) 680 597 Sso -12.2 

All Clothing 6784-1 - 6246 5826 -14.1 

Source: Census of Production 1970. 



-7- Table 1.2 Number of U. K. garment manufacturing establishments 
in 1970, (1963), with reference to average numbers 
employed. 

' ý (W) (M) (L) (0) (D) (C) Total ýAv 
e. ection clothing os os Nos. 

employed 

1- 10 99 424 502 141 704 258 2128 
(83) (379) (428) (132) (Y95) (249) (2266) 

11 - 24 76 230 346 128 514 139 ý 1433 
(69) (242) (3S4) (114) (811) 

_L209 
J (1799) 

2S - 49 39 97 162 69 408 48 823 
(37) (79) (132) (81) (206) (48) (S83) 

so - 99 66 129 123 9S 231 47 691 
(74) (127) (126) (87) (222) (S7) (693) 

100 - 299 36 133 86 97 145 34 S31 
(49) (179) (117) (116) (242) . (41) (744) 

300 - 499 10 39 11 22 25 14 121 
(19) (61) (25) (40) (SO) (18) (213) 

Soo - 999 5 22 11 14 20 6 78 
(34) (68) (33) (S9) (46) (46) (286) 

1000 and 1 9 2 - S 4 21 
over (17) (94) (24) (14) (39) (12) (200) 

Grand Total 332 1083 1243 S66 20S2 SSO 5826 
(382) (1229) (1239) (643) 2611) (680) (6784) 

M M M 0. ) M M M 

I- 10 29.8 39.2 40.4 24.9 34.3 46.9 36. S 
(21.7) (30.8) (34. S) (20.6) (38.1) (36.6) (33.4) 

11 - 24 22.8 21.2 27.8 22.6 2S. 1 2S. 3 24.6 
(18.1) (19.7) (28.6) (17.7) (31.0) (30.7) (26. S) 

2S - 49 11 8 9.0 13.0 12.2 19.9 8.7 14.1 
(9: 7) (6.4) (10.7) (12.6) (7.9) (7.1) (8.6) 

so - 99 19 8 11.9 9.9 16.8 11.3 8. S 11.9 
i ( 19: 4) (10.3) (10.2) (13.6) (S. S) (8.4) (10.2) 

100 - 299 10 8 12.3 6.9 17.1 7.1 6.2 9.1 1 
( : ). 12 8 (14.6) (9.4) (18.0) (9.3) (6.0) (11.0) 

300 - 
T9-9 30 3.6 0.9 3.9 1.2 2.6 2.1 

(S: O) (S. 0) (2.0) (6.2) (1.9) (2.7) (3.1) 
500 - 999 1.66 2.0 0.9 2. S 0.9 1.0 1.3 

(8.9) (S. 6) (2.7) (9.1) (1.8) (6.7) (4.2) 
1000 and 0.34 0.8 0.2 0.2 7 0 0.4 

- over (4.4) (7.6) (1.9) (2.2) (l. S) (1: ) 8 (3.0) 

Total 100 100 100 100 100 100 100 
(100) (100) (100) (100) (100) (100) (100) 

Sources: Census of Production 1970 (see also Ref. 7) 
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Table 1.3 Average employment of the U. K. clothing industry 
in 1963,1968,1970 and 1973. 

Year 
-- 

Year 
[Section 

1963 
(0001s) 

1968 
(0001s) 

I 
1970 

(0001s) 
1973 

(0001s) 

Ave. Annual 
Change 1963 1973 

decrease 
increase 

27.0 20.5 22.3 18.4 3.2 

114.0 100.9 101.0 86.4 2.4 

55.9 47.7 49.9 4S. 7 1.8 

(0) 49.0 43.9 46.9 36.3 - 2.6 

(D) 9S. 4 91.0 92.2 97.0 + 0.17 

(C) 30.9 29.9 29. S 31.4 + 0.16 

All clothing 

. 

372.2 333.8 341.8 
- F31S. 

2 Ls 

Sources: Census of Production 1970 and Department of 
Employment Gazette Dec. 1973. 

Table 1.4 Employment of the U. K. clothing industry in 1973 
- (1963), as regards sex. 

ILI 

Section Mar6 % Female 

M 22 (25) 78 (75) 

(M) 2S (27) 75 (73) 

(L) 28 (30) 72 (70) 

(0) 13 (14) 87 (86) 

(D) 14 (12) 86 (88) 

(C) 20 (20) 80 (80) 

All Clothing 20 (21) 80 (79) 

Sources: Census of Production 1970, and Department of 
Employment Gazette Dec. 1973. 



Table LS Distribution of employment in the U. K. clothing 
industry in 1971, (1963) analysed by regions. 9 

sS Sectio ect ectio n (W) n (M) (L) (0) (D) (C) All 
a Stand r Clothing 

g ns rio 'i Regions ('000's) ('0001s ) foools) ('0001s) ('0001s) ('0001s) G0001s) 

North 1.7 12.6 2.9 3.0 6.8 0.3 27.3 
(0-5) (14.4) (1.7) (1.4) (6.0. ) (0.4) (24.4) 

Yorkshire and 1.2 28.4 3.3 4.9 6.9 1.2 '. 45.9 
Humberside (1.3) (35.0) (3.9) , (3.8) (5.3) (0.7) (50.0) 

Midlands 0.5 9.8 1.9 A 3.1 17.8 4.0 37.1 
(0.9) (11.6) (1.8) (4.0) (16.6) (4.7) (39.6) 

East Anglia O. S 2.1 3.9 1.9 5.0 1.7 is. 1 
(0.8) (5.8) (4.3) (2.6) (6.1) (4. S) (24.1) 

South East 2.2 13.9 2S. 2 7.6 36.1 9.8 94.8 
(2.0) (17.7) (33.2) (8.8) (34.4) (7.2) (103.3) 

South West 0.3 2.2 0.4 3.3 2.3 5.1 13.6 
(0.2) (2.1) (0.4) (3.0) (1.6) (4.9) (12.2) 

North West 10.7 10.3 6. S 7.9 19.6 4. S S9. S 
(18.3) (12.3) (7.3) (10. S) (16.0) (3.6) (68.0) 

Wales 0.6 4.4 2.4 0.9 3.6 1.6 13.5 
(0.6) (4.0) (1.6) (0-8) (2.9) (1.2) (11,1) 

Scotland 2.1 7.9 5.7 S. 1 4.9 3.6 29.3 
(2.0) (7.1) (1.6) (4.0) (2.0) (2.1) (18.8) 

Northern 0.2 3.7 0.5 11.6 S. 7 1.3 23.0 
Ireland 0.4) (4.0) (0.1) (10.1) (4. S) (1.6) (20.7) 

Total U. K. 20 0 95 3 52.7 49 3 108 7 33.1 3S9.1 
(27: 0) ) (114: 0 (S5.9) (49: 0) ) (9S: 4 30.9 (372.2) 

North 8.5 13.2 S. S 6.1 63 0* 9 7.6 
(1.8) (12.6) (3.0) (2.9) (6: 3) (1.3) (6.5) 

Yorkshire and 6.0 29.8 6.3 9.9 6.3 3.6 12.8 
Humberside (4.8) (30.7) (7.0) (7.8) (5.6) (2.3) (13.4) 
Midlands 2. S 10.3 3.6 6.3 16 4 12.1 10.3 

(3.4) (10.2) (3.2) (8.2) (17: 4) 
I 
(lS. 2) (10.6) 

East Anglia 2. S 2.2 7.4 4.0 4.6 1 ý 4.2 
(3.0) (S. 1) (7.7) (S. 3) (6.4) 

1 
(14 : 6) (6. S) 

South East 11.0 14.6 47.8 15.4 33.2 29.6 26.4 
(7.4) (1S. 6) (S9.4) (18.0) (36.1) 1 (23.3) (27.8) 

South West 1.5 2.3 0.7 6.7 2.1 1S. 4 3.8 
(0.7) (1.8) (0.7) (6.1) (1.7) (IS. 8) (3.3) 

North West 53. S 10.8 12.4 16.0 18.0 13.6 16.8 
(67.8) (10.8) (13.0) (21.4) (16.8) (11.6) (18.3) 

Wales 3.0 4.6 4.6 1.8 3.3 4.9 3.7 
(2.2) (3.5) (2.9) (1.6) (3.0) (3.9) (3.0) 

Scotland 10.5 8.3 10.8 10.3 4. S 10.9 8.1 
(7.4) (6.2) (2.9) (8.1) (2.1) (6.8) (5.0) 

Northern 1.0 3.9 0.9 23.5 5.2 3.9 6.3 
Ireland (1.5) (3. S) 

-I- 
(0.2) (20.6) I (4.7) 

-I 
(5.2) (5.6) 

- Sources: Census of Production 1971 C and see also Ref. S). 
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Table 1.6 Details of the six sections of the U. K. clothing industry. 
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Section (1) (2)% (3) (4)% (5) (6)% Products 

C 
(W) -13.1 64.4(2) 67 -3.2 22/78 N. W) 53. S Raincoats, rubber plasti 

S. E) 11.0 and other weatherproof 
S. D) 10. S outer garments 

(m) -11.9 69.4(2.8) 93 -2.4 25/75 Y. H) 29.8 Overcoats, suits, jackets 
S. E) 14.6 trousers, uniforms and 
N. H) 13.2 other tailored outerwear 

garments for men and 
boys 

(L) +0.33 81.2(l. 1) 40 -1.8 28/72 S. E) 47.8 Coats, costumes, slackIt 
N. W) 12.4 skirts, jackets and othc 
S. D) 10.8 tailored outerwear 

garments for women and 
girls. 

(0) -12.0 S9.7(2.5) 83 -2.6 13/87 N. I) 23. S Men's and women's 
N. W) 16.0 industrial overalls and 
S. E) 15.4 men's and boýsl shirts, 

underwear, pyjamas, 
dressing gowns etc. 

(D) -21.4 79.3(l. 1) 45 +0.17 14/86 S. E) 33.2 Women's and girls'dressrc 
N. W) 18.0 blouses, dressing gowns, 
M. S) 16.4 domestic aprons and 

overalls, underclothing, 
nightdresses, pyjamas, 
etc. and all clothes 
designed for infants. 

(C) -12.2 80.9(l. 7) S4 +0.16 20/80 S. E) 29.6 Corsets, suspender bcitý 
S. W) 15.4 brassieres neckties, 
N. W) 13.6 scarves, handkerchiefs, 

all types of cloth, 
leather or fur gloves 
and mittens, umbrellas 
etc. 

All -14.1 75.2(l. 7) 59 -1. S 20/80 S. E) 26.4 
N. W) 16.8 

clothing Y. 11) 12.8 

Decrease (-) or increase (+) in the number of establishments between 
1963-1970 (Tablel. 1). 

(2) Establishments employing less than SO and (500 plus) in 1970 (Table 1.2). 

(3) Average number of employees per establishment in 1970 (Tables 1.1 and 1.3). 

(4) Average annual decrease (-) or increase (+) in the number of employees 
between 1963 - 1973 (Table 1.3). 

(5) Proportion of male/female employees in 1973 (Table 1.4) 

(6) Three largest employing regions in 1971 (Table J. S); North (N. 11)Yorkshire 
and Humberside (Y. H. ), Midlands (M. S. ), South East (S. E. ), South West (S. W. ), 
North West (N. W. ), Scotland (S. D)and Northern Ireland (N. I. ) 

I 
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one of the three largest employing regions for all sections other 

than (M). 
. Yorkshire and Humberside employed the largest (29.8%) in 

section (M) and were the third largest (12.8%) employing region for 

all clothing industry. 

1.1.2 Location 

The industry is widely distributed throughout the country, but 

the largest centres are found to be in the North West, London and 

South East, Yorkshire, North and Scotland; each of these areas tends 

to show some specialisation (Tables 1.5 and 1.6). 

The London and South East is mostly concerned with women's 

clothing, the North West mainly with rainwear, shirt making and a 

considerable share of women's clothes, whilst Leeds is traditionally the 

centre of Men's tailoring. Although the advantages of being at the 

centre of fashion and in the largest community area always ensured that 

a certain proportion of the men's tailored outerwear trade was 

established in London and the Southern region, the fashion element was 

stronger in the production of women's wear and it acted as a magnet both 

in the tailored outerwear and dress trades. 

In choosing the location of a clothing factory, a number of 

factors haye to be taken into accouýt. The availability of power 

and transport applies to all manufacturing activities, but an important 

factor which needs great consideration for the clothier is labour, since 
S, 7 

skilled workers are scarce and there is competition for them among 
5 

industries. This explains why clothing as a labour intensive industry 

has groups of firms in a particular place, or there are movements of 
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firms to areas where there is availability of labour, and possibly 

to some extent cheaper than average, i. e. female. Equal pay for 

women now makes the latter less so. 

Another important factor affecting the repositioning of the 
7,8 

clothing industry might be the shortage of sites in traditional areas, 

on which the additional plant could be built. Shortage of labour 

and economic sites have been most acute for the clothing firms 

increasing the movement away from the traditional centres to such 

places. Consequently, the clothing industry is now widely dispersed 

into most regions. 

1.1.3 job Classifications 

This section sets out briefly the methods and processes used 

by the clothing industry to convert cloth into garments. Garment 

production can be divided into eight processes known as cloth warehousing, 

laying-up, marking, cutting, sewing, finishing, pressing and inspection, 

and these will be described below. Table 1.7 shows the distribution 

of workers and direct labour costs in the clothing industry by 

occupation. A complete garment is made up of a few parts, e. g. sleeves, 

collars, body etc. Each part can be termed a job, and this is also 

broken down in processing to separate tasks or operations, e. g. making 

a sleeve involves the operator in fitting the lining, seaming, 'shaping 

the arm hole, etc. In larger factories, each operation in a job is 

given to a different operative skilled in that task in order to 

obtain both higher productivity and quality, whereas in smaller units 

a few operations and even jobs are done by one person. There are lists 

of the various operations and. some. stafidard times for making some different 
l2p94 82,95 

garments and also clothing terms and definitions at appendices A and B 

respectiVely. 
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Table 1.7 Distributions of workers and direct 
labour cost in the clothing industry 
by occupation. 

Occupation age of workers age of direct 
labour cost 

Marker and 
cutter 

8.8 9.0 

Machinist 74.8 75.0 

Finisher 6.1 6.0 

Presser 7.3 7.5 

Inspector 3.0 2.5 

Total 100.0 100.0 

Source: Technology and the garment industry, NEDO, 
clothing EDC, 1971. 
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1.1.3.1 Cloth warehousing 
9 

This department stores cloth after delivery from the textile 

manufacturer until needed and distributes it to the points of 

production. It also inspects cloth for faults and deals with invoicing 

and the company's own ticket classification of the cloth received. The 

main difference between the companies in this department is the amount 

of stock which is kept in the warehouse at any one time. Handling of 

cloth pieces in the warehouse is done mainly by hand. 

1.1.3.2 Laying-up 
9 

The material must be spread out (Fig. 1.1) on a marking and/or 

cutting table before it can be marked out and cut ready for sewing; 

it can be done manually or by more automatic laying machines. These 

machines can lay cloth both face-to-face or face-up and have adjustment 

devices which align the edges of the cloth withoutfslowing down or 

stopping the machine. 

1.1.3.3 Marking 

The cloth is marked out ready for cutting after it has been 

spread on the table in the form of a lay (Fig. 1.1). The "marker" 

traces the prepared pattern for that particular size and style of 

garment on to the fabric. Since thematerial used is nearly half the 
1 10,11 

cost of a garment, marking-in is very critical so that the marker 

has to be skilled in order to lay out the pattern pieces as 

economically as possible on the cloth. He must also pay great 

attention to the design of the material in order to attain the proper 

standard of quality in matching designs. 
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Fig. 1.1. 
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In the ready made trade, the pattern is usually marked on a paper by 

the operator or by a duplicating machine; this paper is then put on 

the top layer of material in the lay as a guide for cutting. 
12 

An early system to avoid the various methods of multiple 

marking, was the "perforated marker" using French chalk, either white 

or coloured, depending upon the colour of the cloth in use. The 

perforating of the marker is done by means of a powered machine, 

using a punch to make holes continuously in the perforated lay paper. 

The most recent development of marking-in around the patterns, is 

a machine which will spray the entire lay, thus removing the need for 

individual marking-in. 

1.1.3.4 Cutting 
9 

When the bespoke cloth length or full lay is marked, it is cut 

with hand shears or by machine respectively; there are various types 

of cutting machines in use. Some can be moved by hand, while some 

others are fixed and the material has to be guided by the operator 

towards the cutting blade as in a band-knife cutting machine. When 

the materials are long and laid in a high piles the portable cutter 

is preferred$ but when the layers of material can be easily transported 

without risk of distortion, the fixed band-knife cutter is more 

desirable. The cutting table space 'is tied-up for a shorter period 

with the band-knife than with the portable cutter. 
13,14 

Another method of cutting-out garment sections is used, which 

uses dies made to the shape of the garment sections. These cut out 

the sections from the cloth in a similar manner to that used for 

cutting out sheet metal parts, shoe parts, card board, plastic, rubber etc. 
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The dies for all garment sections are arranged under and 

attached to the head of a large hydraulic press, in the smallest area 

possible, just as the garment section patterns would be. The cloth 

is laid-up in the same manner as the open width method, the lay length 

being a multiple of that which contains the full complements of dies. 

One end of the completed lay is then fed into the press. The press 

head is then lowered, pressure applied and the dies are forced through 

the cloth, so cutting out the garment sections. The advantages lie 

in a more accurate cut and the reduced amounts of material handling 

and waste, cutting space between adjacent shapes, required floor 

area, and distortion of the lay of material when handled for band-knife 

cutting. This type of cutting machine is mainly used in larger firms 

as the dies are expensive and the changes in shapes and sizes become 

costly. 

1.1.3.5 Sewing 

Once the pieces of material and the trimmings of the garment 

have been cut and divided, they must be stitched together to form the 

required shape. The process of joining pieces of the garment together 

comprises a wide range of activities including the stiching together 

of the different parts, making of button holes, attaching of buttons 

and some other minor operations that are required to complete the 
I 

garment. Some of these processes of sewing or making-up a garment can 

be done by hand or machine depending upon whether specialised sewing 

is needed at some points because hand is more flexible than machine 

sewing. A hand-made bespoke tailored garment, then, has sometimes 

a better shape than one made by machine if extra special care is 

taken with shaping, etc. by hand sewing. The operator, or a sewing 

machinist, is responsible for controlling the garment shape, size and 
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quality of stitches, tension of threads in the machine, and for 

matching the parts ready for assembling. 

Finishing 

There are some finishing operations which have to be performed 

after sewing a garment, in both the small and large factory. These 

operations can be basting the collar into position, sewing in shoulder 

pads for a jacket or coat, and stitching the lining of a garment round 

the armhole etc. The degree of finishing work carried out varies 

considerably both between garment types and firms. These operations 

may be done by hand in one firm and by machine in another, depending 

on the type of garment and trade as well as the size and degree of 

technological advancement of the firm. 

1.1.3.7. Pressing 

Apart from the final pressing, i. e. "off-pressing", for the 

purpose of applying a garment finish there may often be intermediate 

pressings known as "under pressing" to open the seams and mainly help 

in shaping the garment and making off-pressing easier. All garments 

are off-pressed before final inspection and packing; electrical hand 

irons are used for light weight materials and under pressing; heavier 

cloths need machine steaming. The prossing surfaces are often shaped 

to suit a particular part of a garment as in under pressing. Pressing 

is the last operation on the garment and care has to be given in 

keeping it to shape. The number of operations in off-pressing varies 

considerably with the type of garment and the equipment available. (App. A). 
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1.1.3.8. Inspection 

Apart from the minor inspections made within the production 

stage of a garment, there is usually one final inspection or passing 

stage before the garment is packed and/or stored. At this stage, the 

finished garment is checked by an operative, known as the "inspector" 

or "passer", for quality and quantity of operations and general 

appearance. An inspector usually works on a checking table and is 

responsible for the whole of the final inspection of a completed 

garment. The perfect garments are sent to the packing or the 

garment warehouse, and any faulty garment is marked and rejected for 

repairs, which will be sent to the central repair section or returned 

to the appropriate operative in the production line who is responsible 

for the fault (Figure 1.2). 

Inspector Returned to 
Finished garment section which will 

correct any quality 
Packing or garment deficiency. 
warehouse 

Figure 1.2. 

Production systems 

The sewing machine was introduced over 100 years ago and the 

sewing operation was initially done. in the factory in the handicraft 

I 
is 

tailor tradition of one machinist making the entire garment from start 

to finish on the "making-through" system. It was not long, however, 

before the great need for higher productivity resulted in the 

sub-division of the sewing process. This required the introduction 

of some special purpose machinery, for example those for button-holing, 

button stitching, basting and sewing with two needles, to give 
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increased speeds. 
16,95 

The advantages of sub-dividing the work are: - 

(a) labour can be more easily trained for a smaller job than for 

the whole job, 

(b) the operative should be more dextrous on a single repetitive job, 

(c) introduction of engineering methods of production is more 

possible, and 

(d) allocation of the job can be done efficiently according to 

the different level of skill required. 

Recently, considerable thought has been given to the different 

systems of production which are possible in the clothing industry 

for the purpose of increasing the productivity of the labour force, 

and to achieve better quality of the garments produced in the sewing 

or machine room. According to the type of garment manufactured, the 

size of the plant, degree of modernisation and the availability of 

labour, each factory works on its own particular system. These 
12 

systems, listed and described as the most commonly used, are: - 

i) Make-through 

ii) Straight line or conveyor system 

iii) Progressive system (Synchro-flow). 

iv) Conventional bundle unit. 

V) Progressive bundle unit (P. B. U. ). 

vi) Selector conveyor system (Transporter) 

The statements contained in the brief summary below are general 

statements and there are many shades of personnel ability to overcoipe 

the disadvantages to some extent and to make the most of the advantages. 
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1.1.4.1 Make-through 

This is essentially the traditional method of manufacture in 

which an operator makes right through one garment at a time. 

Although it gives a quick through put time and is easy to supervise, 

productivity is low and costs are excessive, while only very 

experienced operators can be used. Make through, therefore, is 

suited only to "one-off" production, such as required in couture and 

sample making. 

1.1.4.2 The Straight Line or Conveyor system. 

This system handles individual garments, usually in trays, down 

a consecutive sequence of operations laid out either side of a 

conveyor or in a straight line without a conveyor. The operations are 

broken down to fit, as nearly as possible, a fixed cycle time, and 

the speed of the conveyor is set to suit this cycle. 

It is an inflexible system as when a change of product occurs, 

part or all of the line must be re-arranged, and many of the operators 

have to learn new jobs. It has the advantage, much quoted but all 

too rarely justified by the needs of the business, of having rapid 

turnover. There can be little specialisation as the line is likely 

to produce any more if a special purpose machine is put in. However, 

short conveyors can be generally run much more efficiently than long 
I 

ones. The system uses decidedly less space per operator than most 

other systems but the output per square foot is usually lower. 

Labour utilisation is inherently poor on the straight line 

system because delays are cumulative and job times vary about the 

cycle time. There is no incentive for an operator to work faster 
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than is necessary to maintain the flow. Some conveyor set-ups 

are far better balanced than others, but there are always some inherent 

losses in the system. The system is relatively easy to supervise in 

that the conveyor is self-policing and there is little the supervisor 

can do about balancing except to use what spare operators may be 

available. It is not as easy to control quality on it, as is 

sometimes suggested, as witnessed by the fact that so many supervisors 

would rather do the repairs themselves than give work back to a faulty 

operator and risk holding up the whole line. Engineering is impractical 

because of the proximity of the conveyor, and uneconomic because the 

output is controlled by the system rather than by the operators. 

The one cost item which is eliminated on a conveyor system is 

bundle handling. 
. However, there are often frequent thread changes if 

an effort is not made to schedule the flow by thread colours and 

the losses from this source can be considerable. 

In a nutshell, the straight line system has applications in a 

very small volume, quick delivery, stable product business where 

alternative systems would show no advantage, but in general it is 

restrictive. 

1.1.4.3. Progressive Line System (Synchro-flow) 

Synchro-flow has been successfully used for many years in highly 

stable product lines, notably shirts. Parts are channelled from one 

operator to another, and the troughs between operators provide a 

small inventory which if well controlled does not add drastically to 

the turnover time. However, in this type of industry, turnover time 

is not usually too important, within limits. The system occupies more 

area than the straight line but provides limited opportunities for 

engineering - limited because of the location of the handling troughs. 
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With good control, utilisation of labour can be good, but the 

inventories are low, being in single parts rather than bundles, and 

delays tend therefore to be cumulative. Individual incentives can be 

used and there is no bundle handling other than recording for payment. 

The system has largely been superseded by progressive bundle units 

with their greater flexibility and greater scope for engineering work. 

1.1.4.4 Conventional Bundle Unit 

The conventional bundle unit normally comprises a line shaft set-up 

with two rows of machines facing each other. There is a bank of inventory 

at one end and work flows from machine to inventory to machine to inventory 

and so on. There is often excessive handling but if the inventory is 

kept low and very close control is kept, utilisation can be fair and 

turnover time fairly low. Because of the line shaft set-up engineering 

work is not possible, but individual incentives can be used, although 

the effectiveness of this is sometimes marred by allowing the inventory 

to become so small that delays start to become cumulative. It is not 

as easy to control the inventory as in a progressive bundle unit, as 

the storage racks are not normally designed to give visual indication 

of the amount of work-in-progress. Bundle handling is inherent, but 

the system is highly flexible in that usually only plain sewers are on 

the unit, and any special machines such as button-holers and overlockers 

are off the'unit, serving perhaps several units of the same type. 

1.1.4.5. Progressive Bundle Unit (P. B. U. 

In the P. B. U., operations are laid out in sequence, with the 

required number of machines for approximate balance allocated to each 

operation. Between each pair of consecutive operations there is a rack for 

the inter-process inventory. The supervisor must be trained to manage 

this system properly, but once he has been taught to use the inventory to 
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balance and has had some experience in balancing operators and 

utility operators to cover absenteeism, the unit can be run very 

efficiently. Utilisation is as high as it is possible to obtain as 

long as work balances are maintained. Clearly supervision has much 

more scope in combating absenteeism, part-time working, machine delays 

and variations in individual output, than in line systems. 

Because operators get used to a constant feed of work in a 

properly run P. B. U., the individual incentive is probably at its 

most powerful. It requires more area per operator than line shaft 

and conveyor set-ups but if advantage is taken of the unlimited scope 

for engineering work, the output per square-foot is considerably higher. 

To be reasonably easy to balance, a P. B. U. should be above a minimum 

size, which depends upon the work in the product and the number of 

operators; 70 to 80 operators is often found to be a minimum figure, 

with lower excess costs resulting if this can be increased to the 

order of 120 or more, but again the lower work content product could 

provide sufficient volume with less people and fewer operations. 

An often quoted criticism of the P. B. U. is that it ties up 

more working capital in inventory. This is often true, but the 

economics of the whole system must be considered, with the cost of 

servicing the capital offset against savings in labour and overheads. 

Very often it will be found that when the amount of inventory in process 

has been decided, the inventory can be reduced elsewhere, for example, 

between cutting and sewing so that there is no net increase in capital 

tied up. 

The comparison of inventory costs and waiting time for a 

particular case may help to put this question in perspective. The 

company's annual production had a works value of E300,000 or E1,250 



- 25 - 

per working day. Therefore each day of turnover time in the form 

of inventory at say 7% per annum interest costs E87 per year. On 

the other hand each lost hour production costs 30p. in overheads 

and 221 p. in labour or 52jp in total. A loss of 166 operator hours 

per year, or 42 operator minutes per day, or in this case about 2S 

seconds per operator per day through lost time due to lack of inventory 

in process costs as much as an extra day's work of inventory. The 

extra day's work-in-progress may make the difference between an 

efficient and inefficient unit. 

The truck unit is a P. B. U. with trucks used to handle large 

heavy bundles in the assembly stages. Machines are laid out. on 

either side of a truck storage area and the operator takes a truck 

from the area and replaces a completed truck of work at the end of 

each bundle. 

Bundle handling costs are minimal in this system, but it 

requires more area than a P. B. U., again output per square foot can 

be higher. 

1.1.4.6 The Selector Conveyor(Transporter) 

The selector conveyor has applications in situations where a 

complex variety of products are to be channelled through a complex 

variation of operation sequences with one group of operators. Its 

applications in its simplest form are most warranted for boxable 

items such as shoes, in situations where a small inventory and rapid 

turnover is necessary. 

Engineering work is limited as on the conveyor system, but 

there are sometimes advantages in being able, for example, to have all 

pressing operations together at one end to simplify steam and vacuum 
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pipe layouts. 

Turnover time is selective in that work can be held back or 

processed at the will of the supervisor or feeder. The main saving 

comes from the elimination of handling between operations, apart from 

the operator positioning the box, and even this has been mechanised 

on some systems. However, on a purely return on investment basis 

it is normally difficult to justify the sizeable capital investment 

required to produce this saving. The selector conveyor can be 

termed as a mechanised Progressive Bundle Unit. 

1.1.5 Labour Situation 

The clothing industry is one that has recently tended to be 

short of labour, particularly females. This decline of labour may have 

taken place to a large extent, because workers have increasing 
5 

opportunities to go to better paying industries. The industry formerly 

could rely on the supply of labour, males as cutters, tailors and 

pressers and females as sewers or machinists, finishers and pressers; 

these, having had long years of experience and being highly proficient 

tended to stay in the industry. Today, skilled workers are no longer 

easily available; furthermore, the average yearly turnover and rate 

of absenteeism of females could be as high as 50% and 15% respectively. 

Table 1.1 at Appendix C shows the total employees and male/female 

proportion, average age, overall labour turnover and absenteeism rate 

for the firms in which the investigation was carried out, together 

with the section of the industry in which each firm was classified. 

1.1.5.1 Male 

There is a low percentage of male workers among the clothing 

labour force as compared with other industries. The main reasons why 

there is a preponderance of female labour would appear to be: 
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3,86 
a) Low wages in general. 

b) A great deal of the work is considered as women's work. 
17 

One report has stated that when the "Act of equal pay for 

equal work to men and women" is applied, as this contributes some 

advantages to women, the employers might consider the employment of 

male labour in the clothifig industry more seriously. A male worker 

may give the following advantages over a female: - 

a) Considers work as his most important task; he has generally no 

domestic responsibilities. 

b) less turnover and less frequent absenteeism. 

Nearly 20% of the labour force in the clothing industry consists 

of male workers(T 1.4 and App. C, Table 1.1), who mostly have long 

experience in certain positions and are older. 

1.1.5.2 Female 

The industrial revolution introduced important changes for 

women as work became more specialised and machines increasingly 

came into use. At times too, e. g. during war years, industries felt 

the shortage of male labour and they started employing females. 

Women were better suited to certain jobs such as weaving and 

sewing, because they were quick and had dexterity to manage fine work 
3 

faster than men. They mostly prefer to work in industries such as 

foods and garment making, or in service occupations, e. g. transport, 

hospitals and shops, rather than work for wages in large scale and 
18 

heavy industries. The more flexible the hours in industries are, the 

greater is the advantage to married women. 

In some industries, such as clothing, women are in demand 

because it is usually considered that they can work faster than men. 

About 30% of total employees in all manufacturing industries were women 
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84 
in 1974, and 11% of all women were employed in the clothing industry, 

i. e. nearly 80% of all clothing workers (see also T 1.3 and 1.4 and 

App. C, Table 1.1). Housewives are considered as an additional 

labour force by clothiers, which can be used constantly at certain 
47 

convenient times to the women in day or evening work. Employers in 

some industries, however, are not as keen to employ women, because 

they consider absenteeism amongst them is higher than for men; 

women may be absent for any kind of family illness. 

Turnover 

Generally speaking, labour turnover can be referred to as the 

total 
-number 

of employees hired during any given period of time in 

order to maintain the number of employees actually required by the 
19 

, organisation. It can be defined as follows in order to give a 

numerical value: - 

Turnover rate 
Total annual leavers x 100 

Average annual labour force 

Thus, rate of turnover of labour takes into consideration any 

type of movement that takes place through causes of any kind, and it 

is a measure of the instability of the labour force. 

Industry is always demanding a working force to carry on the 

production process so that to reach its goal it has to recruit the 

required number from the sources available; these might be school 

leavers, individual workers from the other firms within the same 

industrial activity, or from other industrial groups. If the 

recruits are taken from the first group above, there would not be 

any disturbance for the other firms, but recruitment from the other 

sources will introduce, for the firms they have left, labour turnover, 

or in ýact labour wastage. This wastage is a major problem for any 
20 

industry and may occur in different forms: - 
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i) Geographic; movement between local areas. 

ii) Social; change in status (e. g. by promotion). 

iii) Industrial; from one industry to another. 

iv) Occupational movement. 

V) Interplant changes. 

Labour turnover, of any kind, is a loss for the individual 

company and for the country as a whole. It is difficult to list 
21 

all the financial losses which occur, but some of the major factors are: - 

administrative, advertising, transportation, training wages, excessive 

waste, special training machinery, extra damages to the machines and 

tools, possible accidents, lower productivity and quality, etc., as 

well as the value of the specialized knowledge of the person lost. 

The need for workers varies with fluctuating demand for the 

firm's product; some types of industry require more than others. 

Today, demand for consumer goods such as clothing is increasing, 
5 

therefore, the industry is in need of skilled labour to supply these 

demands, while simultaneously there is labour turnover at a 
12,95 

comparatively higher level. The high percentage of female workers 

adds to this wastage, and in the case of younger employees getting married, 

having a baby and attending to the pre-school age child, are the 
47 

main reasons for the turnover. The average rate of labour turnover 
19 

for the clothing industry was 45 percent (33.5 % for male and 48% for 

female) in 1965, whereas the averagg figure for all manufacturing 

industries in the same year was 40%, and the figure for clothing 
4 83 

increased to 50.4 % in 1969 and 45.4% in 1974 (See also Table 1.1 at 

A-np. Jýr 
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Due to the high rate of labour turnover in the clothing 
95 

industry, there is a loss in output, which means a heavy loss of 

profit, and additionally the managerial and all related costs for this 
22 

lost output are likely to be great. N. R. Feek reported that "the 

cost of labour turnover to the clothing industry as a whole runs to 

hundreds of millions of pounds per annum and much of this is 

attributable to the turnover rate of trainees, especially during the 
23 

first four weeks of training. " A survey has been done on the cost 

of labour turnover in the Corset manufacturing trade; the rate of 

turnover and the cost per leaver varied considerably between the 

firms. The minimum and maximum figures were 22.6% and 50% turnover, 

and 1145 to E1220 cost per leaver, and the average annual costs for 

every employee in the factory were E33 to 1249. 

1.1.5.4 Recruitment, retention and training 

Since the mobility of the labour force seems to be rather high 

in the clothing industry, employers are continuously engaged in 

recruitment. One of the reasons for not having sufficient skilled 

labour for industrial work such as garment making might be the lack 
24 5,6,7,10 

of training facilities, as well as the shortage of man power. One 

of the policies, therefore, used to recruit labour could be the 
25,47 

introduction of professional training schemes, but even this may 

not fill all the vacancies that arise. Apart from the provision of 

additional-training centres, good quality of supervision is an effective 

factor that could help in labour retention, because young persons are 

mostly influenced by the behaviour of those in authority and the 

nature of the training offered to them. Assurance should also be 

given to the applicants that after having been trained for a certain 

period, they would have a suitable job with a reasonable wage and working 
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conditions, so that recruitment and perhaps retention would improve 

from this factor. 

Different domestic factors influence the large group of female 

employees in the clothing industry as regards leaving the job, but 

if there were some opportunities for them to work during the period 

when they were not busy at home, not only would they stay in the job, 

but a greater labour force might easily be recruited. The solution 

to this problem could be the arrangement of flexible working hours 
79,93. 

as it is practised in some clothing establishments. 

In selecting new recruits, management should consider several 

factors - age, sex, education, marital status, family situation, 

suitability to work, previous position, pre-trained or not, skilled 

or unskilled, inierest in the job available, living area and availability 

of transport. These factors are also relevant for the later retention 

of employees. The management should provide an atmosphere within 

the organiSation where employees can carry on working towards the 
26 

achievement of personal and organisatiorial satisfaction. Although a 
4 

worker principally goes to work to earn money in order to maintain 

his or her standard of living, social and psychological satisfaction 

could be factors that would be more important than just earning money, 

especially in the case of women who generally work to increase the 

family income and thus improve their standard of living. 

An important factor affecting labour retention is the age of 

trainees who are selected. Those who are under 20 have a higher 

tendency to leave the job, but those aged 35 and over would stay in 

the job more than the others for the two obvious reasons that they 

have less: i) family commitments, and ii) opportunity to get a job 

at that age. 
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27 
This brings up the question of recruitment of older workers (and 

women in particular)who have the ability to work. Whether this group 

has been previously working in the industry or not, they should be 

trained to some extent to make them capable of doing the job; bearing 

in mind that the training method may differ in this case from the one 

used when training a group of young recruits who have just left school. 

By the introduction of modern automatic machinery, the role of 
28 

the supervisors is being reduced, and their most important task is 

often merely to ease any conflict between management and workers. 

However, this will not apply as much to the clothing industry, because 

it still has not a large number of sophisticated machines, and 

therefore the supervision system may have a great effect on the 
47,80 

retention and motivation of recruited labour force. Hence, the 

clothing factory supervisors should have sufficient technical and 
95 

managerial education and social and psychological knowledge. 

Training is an important function in recruitment of labour, and 

good facilities with a qualified training staff can have a great effect 

on a new recruit. A great deal of attention must be paid to organising 
66 

the training programme for each individual job, particularly the 

more skilled, i. e. marking, machining and the work of a mechanic. 

Planned training schemes make the trainee more attentive to the 

subject as well as making it possible to have the satisfaction of 
29 

earning sooner. The training scheme should ensure that: - 

a) all the knowledge required to do the job is included, 
81 

b) the skill in the job is broken down into easily absorbed 

portions which are then combined to take the trainee rapidly 

from simple to complex skills, 
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47 
c) better attitudes to the job are developed by giving a 

proper introduction to the job and a good initial impression 

to the trainee from the more purposeful and organised 

training, and 
22 

d) the length of the training period is minimised, as it will 

help the worker to be proficient earlier. 

1.1.5.5 Shortage 

Labour shortage in a region is due to competition for labour 

between clothiers and the clothing and other industries; the latter 
4,5 

can often pay better wages than the garment makers. School leaving 

age has recently been increased adding to the problem of labour 
30 

shortage and meeting production targets. Labour shortage is acute 

in areas where there is more attractive employment available; garment 
31,47,78. 

making is still regarded as unattractive by many people. 

The shortage of skilled labour has made it difficult for firms 

to achieve the desired production targets and wages have also tended 
32 

to increase. Decreasing availability of labour in recent years 

has resulted in making some firms open factories in areas where the 
7,8 

supply of suitable labour may be available. When equal pay for men 

and women is achieved, it may make a. positive contribution to the 
17 

recruitment possibilities of the industry, particularly if it is 

combined with the introduction of modern automated equipment, which 
67 

provide a new aspect for girls and men alike. 
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1.2 Some available tvDes of shift working systems and 
flexible working hours for manufacturing industries 

In this section some general information will be given on shift 

working and flexible working hours, and these systems will be referred 

to as (S) and (F) respectively where they apply. 

1.2.1 Historical background 

(S) The system is not a new phenomenon in modern life; it was 
33 

the working pattern of people in ancient times but was not particularly 

emphasised until the introduction of the industrial society, which is 

most concerned with modern machinery and the work involved. The 

principle of shift working was established long ago by man, as the 

following examples show: 

Shepherds used to take flocks out to the fields at sunrise and 

feed them until sunset, watching them during the night in turns of 

duty. Watchmen used to start their duty not long after sunset and 

continue till before sunrise. The tailoring process, a few centuries 

ago, was originally a housewife's job, which was done at any free period 

during the day or night, and this is equivalent to present day's split 

day or part-time evening shifts. 

In modern times, policemen started working on different turns of 

duty within'the 24-hour day instead of night watchmen of older times. 
34 

Provision of transport, electricity, water and gas supplies, oil 

refineries and the hospital system made it necessary for people to 

work on multiple turns of duty or shifts in order to ensure continuous 

service and supplies to the public. Bakers and firemen were other 

groups of shift workers who experienced the system long ago. 
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35 
One report says that "numerous examples of the long hours 

worked during both day and night by men, women and children are given 

as late as 1860s, and the practice of working double sets of children 

(from 05.30 to 13.30 and from 13.30 to 20.30) was common. " The 
36,37 

survey conducted on shift working in 1954 and 1964, showed that in 

1954 only 12% of all employees were on shifts, but in 1964 the number 

increased to 18%, i. e. an increase of about 50%. 

(F) The first step towards the application of flexible working hours 
38 

took place in Western Germany in 1967. The idea was introduced for 

a group of office workers in a firm and was followed by other companies 

such as Lufthansa Airlines. The system spread so widely in Europe 

that by the end of 1972, there were almost 2,000 European industrial 

and commercial firms operating on the system with a total employment 
39 

of some millions. 
40 

The system was begun as an experiment in Britain after 1970, and 

some firms such as U. K. head office of the Lufthansa Airlines formally 
41 

operated the system from 1972,. so that. 28% of the 6000 employees of 

this company in U. K used this system. The first production firm in 

Britain, employing 1,300 people in its production and research 

functions, decided to try the system in January 1972, after the success 
42 

of a 2-month trial. In the same year, a total of seven industrial 

companies in the U. K. were operating this system with 2,500 firms 

considering it. 

Flexible working hours is quite different from fixed working 

hours, variable working hours, multiple shift work and staggered 

working hours, which have been operated in commercial and industrial 

firms for years. This is a system which allows each employee to 
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start and finish work, within limitations, when he or she pleases. 
43 

The system is defined as: - "a system consisting of a novel division 

of the working day into two parts: a flexible period in the morning 

and at the end of the day to give employees an element of choice in 

their starting and finishing times, and a fixed period known as 

"Core" time when all employees are required to be at work. " The 

actual period of flexibility before and after "core" time may vary, 

but hours must approximate to a required total of hours in any one 

accounting period, which may be calculated weekly, fortnightly or 
38,43,44 

monthly. 

Reasons for introduction 

(S) Part of the explanation for the introduction of shift 

working lies in the demand for increased production during such a 

period as War-time, when the main emphasis is on the speed at which 

the level of production can be raised. The introduction of shift 

work has the advantage of raising output substantially almost over- 

night without the time lag involved in the creation of new and 

additional plant. 

The growth of shift work in the period since the end of the World 

War II, however, must be explained on other grounds, which are mainly 

technological. Technical considerations dictate the "round the 

clock" operation where methods of operation are based on the 

continuous flow principle - as in the chemical, glass, paper and 

petroleum industries and in the iron and steel industries where 

furnaces must be operated continuously. 

The main reason, however, for the growth of shift work is economic. 

More intensive investment in specialized plants, in both mechanical and 
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chemical processes, means that overhead costs increase disproportionately 

as compared with the costs of raw materials and labour. Thus, fuller 

utilization of existing capital equipment, which may also today become 

obsolete more quickly than before, is imperative, and one of the most 
45 

obvious methods of improving utilization is the use of multiple shifts. 
46 

In Britain, shift working in many instances is an economic necessity, 

and the demand for higher production and the employer's wish to get higher 

returns from their investments have made it fairly common practice to work 

on shifts, including those at night. With the high cost of capital 

equipment resulting from technological developments, it is becoming essential 

that existing plants should be used to the full and the managers see shift 
28 

working as an economic means of returning money. 

(F) Flexible working hours provide the solution to many problems which 

currently face management and employees. Apart from offering a greater sense 

of responsibility to the employee, the main reason for the introduction of 

this system is to reduce the travelling difficulties in the larger cities, 

which have a high percentage of working population. From the management 

point of view, the problems of unpunctuality and casual absenteeism were 

other items for consideration. Less labour turnover together with the 
47,48 

following advantages are some reasons for management to introduce the system: - 

i) No late comers, work starts on arrival. 

ii) Less days off. 

iii) A quicker start. 

iv) No queue for clocking when the job finishes. 

V) No time lost for personal appointments. 

vi) Staff recruitment improves. 
49 

vii) Productivity of individual work should improve due to increased 
so 

morale of employees; facts are not readily available on the 

extent of the improvement. 
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1.2.3 Types 

Basically shiftwork is some system whereby more than one 

set of workers are used to make up one working day, but the length 

of the day and the way in which it is made up can vary considerably. 

The term "shift work" covers a number of different systems of working 
35 

which are applied in industrial plants, and more commonly used systems 

can be described as follows: - 

i) Normal day hours commonly refers to permanent employment on a 

single, main daytime shift (e. g. 0900 - 1600 or 0900-1730) including 

a reasonable lunch break. This system is mainly applied in offices, 
I 

shops, civil service offices and some manufacturing units. 

ii) Double-day shift, where two groups of employees work in the same 

plant on two different turns of duty. Normally, one group attends 

from 0600 to 1400 (morning shift), and the other group from 1400 to 

2200 (afternoon shift). The working period for each group may be 

fixed (i. e. fixed double-day shift)or changing weekly or fortnightly 

(i. e. changing double-day shift). 

iii) Day and night shift system, in which two groups of-workers are 

working in the same unit, but one during the normal day hours, e. g. 

0800 to 1800 or so, and the other during the night hours, usually from 

2000 to 0600 or so. A third group of workers may be employed to work 

in the period between the finishing time of one group and starting 

time of the other in the evening, i. e. on twilight shift or part-time 

evening shift. 

iv) Three-shift system is operated like the double-day shift, but 

with a third group of employees working during the night hours, e. g. 

from 2200 to 0600 or so (night shift). It may be fixed for all or 

some employees or rotating weekly, fortnightly or monthly. The 
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system may be continuous, as used with reference to 24-hour 

working round-the-clock for continuous seven days (168 hours per week), 

or discontinuous, which usually refers to three-shift operation over 

part of the working week (e. g. 4j or 5 days). 

V) Continental-shift system refers to the continuous three-shift 

system which rotates rapidly in the sequence of 3x2x2, e. g. 3 

afternoon shifts followed by 2 night and then 2 morning shifts. Under 

this system an employee works two or three consecutive shifts of the 

same kind with a 24-hour break between shift changes. 

(F) A flexible working system can be as flexible as a firm or 
44,51 

organisation wishes and the following types can be classified: - 

i) Flexi-time by day involves flexibility only within the working 

day, with no possibility of carrying over debit or credit hours to 

the next day. An employee works an agreed number of hours each day, 

and the arrangement of flexible hours (at the beginning or end) allows 

him to determine his own arrival and departure. 

ii) Flexibility by the week, which is flexible working hours within 

the span of the week; carry over of debit or credit hours are 

allowed within this period. The employee has only to work the 

contracted number of hours each week and to be present during the 

core time-of every working day. 

iii) Flexibility by the month is a further extension of carrying 

forward of debit and credit hours from each week to another week. It 

must be remembered that in this kind of flexible working system any 

debit and/or credit balances carried forward can only be made up during 

flexible hours and not be taken out of core time. 
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Within any of these systems lunch breaks can be either fixed or 

converted into flexible hours; it mainly depends on the individual 

circumstances of each working organisation and the facilities of the 

firm. 

Advantages to Employees_ 

For employees, a shift system seems to be a handicap to their 

social and family life, and this may partly be because the day to day 

life is geared to a day working tradition - nevertheless, there are some 
52 

minor advantages for employees working on shifts: - 

i) The main advantage of shift working for employees is financial, 

as there is usually an additional allowance made for working on an 

abnormal arrangement of hours, i. e. for inconveniences resulting from 

working on shifts. In fact, some workers probably accept the system 
46 

just to earn more money. Additionally, they can save more money because 

they generally have less opportunity to spend it. There is also less 

pressure on the shift worker's wife to ko out to work, since he tends 

to be in a better financial position than by being on the normal day 

work system. The higher earnings of shift workers bring a higher 

standard of living for the family. Another financial advantage is 

that the shift worker can hold a sec9nd job on a part-time basis, 

when he is on afternoon and night shifts. There would also be an 

opportunity for the shift worker's wife to get a part-time job when 

her husband is at home and can look after the children. 

Advantages to management have been examined in section 1.2.2, Reasons 
for Introduction. 
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ii) Other advantages of shift working for the employee are non- 
S2,53. 

economic, such as longer week-ends, and more leisurely life, less 

rush in getting to work, ability to attend to business matters and 

more time with his wife and family during the day. The afternoon 

shift, particularly, and night shift to some extent have the advantages 

of giving more leisure than day work and more convenient times for meals 

and sleeping. The married women may also find an afternoon shift 

more suitable as they can finish their shopping and household duties 

during the day-time. 

Generally speaking, each employee has his own special reasons 

for preferring a particular kind of shift work. The difference in 

attitudes can be related to some extent to differences in age, 

composition of family, experience of shifts and his social and 

industrial background. For instance, a worker in an industry where 

shifts are common practice, would accept the system more easily than 

one in an industry where shifts are unusual. 

(F) The main advantage of flexi-time for employees is that such 

a system represents an up-to-date and responsible way of allowing 

employees to have a measure of control over their working lives. 

It gives them a great deal more opportunity to arrange their working 

hours to their liking. The advantages of flexible working hours to 
54,65 

employees can be summarised, as follows: - 

i) The individual can adjust his work hours according to his own 

rhythm and he works with much more enthusiasm, concentration and 

enjoyment. 

ii) Punctuality is no longer a real problem for an employee, and 

consequently he can avoid the stress and strains from both the 
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missed transport and the traffic jam. 

iii) An employee has more opportunity to plan his private life 
47 

according to his wishes and he will have more time for his family. 

For a married woman, there is more opportunity to take her children 

to school on her way to work and it is easier to fit her shopping into 

the day. 

iv) The married female employees' home affairs receive better 

attention without work being affected, and this often means easier 
41 

recruitment for the company. 
S5 

v) Better working conditions are provided for an employee, resulting 
so 

from the increased sense of responsibility which the system gives 

the employee. 

vi) Every hour worked would be measured and any hours in excess of 

normal working hours could normally be taken off another day. 

The introduction of flexible working hours in the clothing 
65. 

industry is being considered by responsible employers and the new 
48 

vogue has been discussed at conferences, etc. It has been described 

as a system of convenience whereby work people have an amount of 

flexibility, dictated by circumstances, built into the working day. 

1.2.5. Disadvantages 

Attefition should be paid to the side effects of any working 

system, particularly when introduced for the first time in an industry, 

and any disadvantages, for labour and management, have to be considered. 

Flexible working hours should not provide any disadvantage to 
56 

the employee, as it appears to be all in favour of the workers. Its 

introduction (i) creates a better image of the work for eirployees, 
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improves (ii) inter-personnel relationships within and between 

all levels of the total workforce and (iii) morale leading to more 

co-operation and a greater sense of responsibility. This system 

has disadvantages for management in so far as it may need some 

extra effort from management in supervision and planning, and this 

will be discussed later in the last part of this section. 

There are some serious obstacles involved in shift work and the 

main disadvantages are discussed immediately below under the two 

headings of employees and management. 

1.2.5.1 To the eMployee 

'When the problems associated with the application of shift work 

are examined from the workers' point of view, they can be conveniently 

classified as: - (i) health, (ii) domestic, (iii) social and 

(iv) psychological. 

1.2.5.1.1 Health 

There is a good deal of literature on shift work and its adverse 

effects upon the general health of the employees. One of the 

obvious difficulties created by this system is the change of normal 
57 58 

sleeping schedules, which is claimed to be the frequent source of 

complaints. Many shift workers have spoken about the lack of 
59 

adequate sleep, particularly those on night turn, which would result 

in less refreshing sleep and more tiredness and fatigue for the person. 

Complaints about loss of appetite and digestive troubles are 
35 59 

generally common amongst shift workers, and a report says that 

43% of the respondents to the study took some form of medicine to allay 

disturbances of digestion. ' Loss of appetite seems to be higher with 
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S8 
rotating shift workers, and the reasons for that were found to be the 

60 
inability to sleep after night work and the serious effect of the 

system on the individual's meal programme. 

There are some serious health problems, such as ulcers and 
61 

gastritis, concerned with shift working. These appear to be more 

complained of by shift workers than those on fixed turns of duty, and 

the problems are generally larger for shift workers than day 
60 

workers. The age of the worker seems to be an important consideration 
60 

in examining the health effects of the system. It is claimed that 

the tendency for the incidence of ulcers is likely to be higher for shift 

workers under the age of 40. 

Domestic 

The employee apart from being a worker is a spouse, parent, 

friend,. relative and citizen. The worker should have family and social 

relations, which lead towards satisfaction in domestic life, as well 

as being an operator for th-e plant and having economic and job 

satisfaction. 

The shift worker might prevent the members of his family from 

performing certain activities during their normal times, e. g. if 

the worker was sleeping during the day and could be awakened by 

noise, then his wife may not be able to do some of her housework during 

that time, or his children would not be able to play completely 

normally in the house or even outside. Consequently there could be 

friction set up in the family life. 
59 

There is evidence, furthermore, that family life is much more 

affected by night work than other shift periods. Children and 

fathers may also complain that they cannot see each other and the 
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latter may feel that they are not able to share the normal routine 
61 

life with their families. It is also claimed that wives of night 

workers complain more often that they are alone at night throughout the 

week, and they can not have their normal share of enjoyable evenings. 

The effect of shift working upon the family. life of married 

women workers is the same as for the men except that they may have 

to do housework and take care of children as well. This group of 

employees may usually prefer the afternoon shift, to give enough time 

for housework and shopping as well as being more conven'lent for 

meals. However, this-could not be true for unmarried women as they 

are more likely to have more evening social activity. 

The shift system has also adverse effects upon family life of 

unmarried workers, as it reduces the opportunity for contact between 

members of the family and it is considered as bringing disturbances 
S8 

into family life of both married and single employees. 

Social 

Most people consider keeping relationships between the hours 

of work and various social activities off the job as important factors 

in making a satisfactory social life. Shift work, generally, 

interferes with an employee's opportunities for participating in 
53,61,62 

social activities. The main reason for this interference may be 

because most of the social functions are usually arranged for the 
33 

early evening hours, when the employee is at work (on afternoon shift) 

or is preparing for work (on night shift). Consequently, those who 

are on a shift, particularly a rotating system, participate less than 

day workers in organisations that bold meetings during their shift 
63 

period. 
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Shift work, furthermore, reduces the possible contacts with 

friends and relatives, and makes it also difficult for all members 

of the family to visit their relatives. It is difficult for the 

shift worker to keep the relationship between his type of work 

schedule and social activities, and play his role in performing certain 

activities for the family's social satisfaction. There would be 

more objection to the shift system on the grounds of interference 

with social life from young, particularly single, persons than older 
53 

ones, as it will restrict their social functions, especially when on 

night shift. The majority of young men would not like the shift 

system, as it prevents them from having regular contacts with their 
61,62. 

girl friends. 

1.2.5.1.4 Psychological 
58 

There are naturally few people who like shift work and those 

that are not against it may have learned to live with it. Not 

only the employee, but his wife and family seem to have a negative 
63 

attitude toward shifts. The unpopularity of the system is quite 

obvious, but some other factors such. as nature of the job, location 

of the factory and amount of pay make the worker learn to accept 
61 

it. One report says that 1142% of the respondents stated that they 

wished to leave shift work despite the loss of its premium, while 

another 36% wis hed to remain on their shift only because of the 

extra wages, and the rest did not wish to change for various reasons 

not intrinsically related to the job. " - 

The age, sex, education, occupational skill level and management 

behaviour are also apparently related to satisfaction with shift 

work. There are, generally, inverse relationships between shift 
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satisfaction and both education and skill level, and the younger and/or 

higher educated the skilled employee is, the less is his satisfaction 
53 

with shift working. H. G. Brown noted that "the impact of shift work 

varies between men and women, married and single, families with or 

without children and young aýd old, and women are almost all against 

the shift system. " 

Another psychological effect of shift work is marital happiness 

of the employee, which needs a greater consideration in the case of 
61 

young married couples. It is claimed that day workers reported 

greater satisfaction and integration in marital life than those on 

shifts. 

1.2.5.2 To Management 

The normal disadvantages concerned with labour can be more 

acute when introducing shift or flexible working systems. The 

normal day time factors considered below, which might be more trouble- 

some for shift work and/or flexible working hours are: - 

i) recruitment and training, 

ii) absenteeism and turnover., 

iii) supervision and 

iv) productivity and quality. 

1.2.5.2.1, Recruitment and training 

In the introduction of multiple shift work, management'has to 

recruit a labour force and supervisory staff and then train them to 

work on shifts in the most successful way. The ability to recruit 

will depend on the extent and type of alternative jobs available in 

the area, whether shift system is normal there and the wages offered 

are sufficiently attractivp to offset the social disadvantages. 
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A better control system is required in the selection and 

training of the proper typ6 of labour force, in order to ensure its 

continuous efficient working on shifts and ability to take part 

in the improvement of the industry with consequent higher productivity 

and output. Attention should be made to the selection and training 

of supervisors for shifts, especially at night, so that they have 

enough technical and managerial power to solve the problems on the 

shop floor. without the necessity of having higher management present 

at all working periods. 

1.2. S. 2.2 Absenteeism and turnover 

The absenteeism rate amongst shift workers seems to be much 
35 

greater than that for day. workers in general, but the rate differs 
57 

with the time of the shift. One report says that 1165% of absences 

occurred on the morning shift, 15-17% on afternoon shift and 18-19% 

on night shift. " Afternoon turn appears to be better attended by 

employees, and this could be explained by the facts, already discussed 

(see section 1.2.4), that the quality of sleep will probably be better 

for afternoon shift workers because of the period in the 24 hour day 

when it is taken. 

Absence rate due to lateness in the morning, especially on 
34 

Mondays, is likely to be higher than on other shifts. This could 

be because there is more opportunity to partake in activities, 

relating to normal day workers, when working on the morning shift. 

Hence there is a greater temptation to reduce the sleeping period. 

Labour turnover rate for shift systems, particularly rotating 

three shift schedule, has been found to be higher than for normal 
57 

day work, because operatives cannot hope to work on shifts and still 
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34 
maintain their day interests. Therefore, they are always likely 

to look for other jobs, which suit them best in time and could fulfil 

their personal interests. Consequently, increased turnover takes 

place and this would be'even more detrimental to the functioning of 
61 

the industrial establishments. 

4 
1.2. S. 2.3 Supervision 

(S) The structure of shift management is especially important and 

because of the changing hours, it should be so organised to give 

the 24 hour day work team stability of supervision. There is a greater 

need for top quality supervisors, because they may have to make 

decisions, without having immediate access to senior management, 
34 

outside normal day hours. This would be particularly important on 

continuous running processes where a stoppage could mean a greater 

economic'loss than for day work because of waste incurred by the 

stoppage and increased starting up problems. Shift systems, furthermore, 

may impose additional strain on senior staff, because although they 

normally work on days, some may have to return to work outside their 

normal hours. 

(F) The task of supervision on flexible working hours is more complex 

than it is for day work, because the supervisors should be aware of 

every employee's attendance time and they may have to be present at 

the plant for a longer than normal period. This latter point may in 

turn create extra cost for the company. These problems with the 

system may be lessened if an element of trust from management and 
43 

the acceptance of responsibility by employees could be created. 

This system could not easily be applied to such group-s as 
1 56 

cleaning, security , canteen and switch board staff, because they 
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are more likely to be needed to be present than other personnel, 

due to the nature of their work, from starting to finishing times. ' 

This not only could create extra cost and effort for the company to 

keep these groups working during this extra time, but this adds some 

extra complexity to the duties of management and supervisory staff 

to organise this special staffing arrangement. 

1.2.5.2.4 Productivity and quality 
64 59 61 

(S) It has been reported that quality and productivity, particularly 

at night, on the average, tend to decrease when shifts replace day 

work, but no evidence on the extent of the difference has been given. 
S8 

The opinions on productivity by some workers confirm this view. 

Consequently, there could be the disadvantage of extra costs from 

this lower productivity and quality as well as from the probable 

need for more and better quality control for shift work. 

(F) When a team of workers are employed to carry out jointly a specific 

task then if normal flexible working hours are used it is obvious 

that productivity would fall through the use of the system by the 
41 

members of the team. A modified form of flexible working hours for 

team workers might be operated to overcome partially this disadvantage, 

but it would still mean that some reduction in productivity would occur 

both from reduced morale of employees due to their loss of option on 

working hours and partial absence of some team members. 
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1.2.6 The meaning of static and increased outRut with 

reference to shift working 

When shift working is introduced it could be done with the same 

number of garments being sold, or the number of garments could be 

doubled or trebled with 2 or 3 shift working respectively; whichever 

of these total outputs is decided upon would depend upon such things 

as marketing opportunities and policy. In this investigation it 

has been decided to call these two broad schemes: 

i) Static, i. e. the same total number of garments are made 

per annum, even though shift working has been 

introduced. 

ii) Increased, i. e. the total garments per annum made is doubled 

or trebled by 2 or 3 shift working respectively. 

The significance of these two options for this investigation is 

particularly in the use of capital, because with a static system, 

for example, half the capital expenditure would be needed for double 

day shift as is-needed for normal day work, and similarly a third 

would be needed for three-shift on static scheme. If increased, 

production (scheme) was chosen, then the capital needed could be the 

same as for normal day working system. 
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CHAPTER 2 

REVIEW OF PREVIOUS RESEARCH LITERATURE I 

This chapter deals with some important and relevant aspects of 

research relating to this investigation under the two main headings: - 

i) the clothing industry, and 

ii) shift working. 

At the end of this treatment there will be set out the main aims of the 

study. 

2.1. 
. 

The Clothing Industry 

It was thought necessary to give a suitable background to this 

thesis by reviewing some papers dealing specifically with the clothing 

industry. Consequently, six works, dealing mainly with economic 

and technical matters, subdivided into (i) economics, (ii) training 

and (iii) purchase of machinery, are considered below. 

2.1.1 Economics 

Four studies are examined in this section, an industrial review 
58 

to 1977 by NEDO, costs in alternative locations, an economic survey of 
7 85 

the clothing industry and a survey of productivity in sewing operations. 

2.1.1.1 "Clothing - Industrial review to 197711 5 

This work is mainly concerned with the economic well-being of the 

clothing industry in the recent past and a measured examination of the 

opportunities and problems likely to arise over the next few years. 

The following main points were given as some of the main conclusions of 
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this report: 

i) Clothing emerges as a labour-intensive, low-paying, low-liquidity, 

variable growth industry, already challenged by growing imports and 

which might face serious problems in trying to improve its performance 

in the period of the review. 

ii) Total demand, at 1963 prices, for clothing (including knitwear) 

will rise from fl, 881 m. in 1971 to E2,245 m. in 1977 with the 3.5% 

growth rate. It is assumed that the share of knitwear in retailers' 

purchases, 22% in 1971, will remain stable over the period up to 1977. 

It is likely that U. K. retailers' purchases of cut and sewn clothing at 

1963 prices, will rise from E807 m. in 1971 to E980 m. in 1977. 

iii) Entry into the EEC, together with pressures from low-cost suppliers, 

are likely to result in a growing erosion of U. K. home markets by 

imports. 

iv) The market for the type of labour employed by the clothing 

industry, i. e. females, will become increasingly competitive over the 

period to 1977, because there is competition from the light engineering 

industry, distribution and clerical trades. The industry needs to 

improve pay and working conditions for its workers so that it will be 

able to recruit and retain, on a large scale, the young female 

employees. 

v) There is a serious productivity gap between the U. K. and its 

major European competitors, particularly the German, Dutch and Danish 

industries, and there are serious doubts that the U. K. industry will 

be able to compete within the EEC. This would be worse with declining 

labour supplies and an increasing need for higher wages. 

vi) The scope for application of machine innovation in the clothing 

is likely to be limited in the period 1972-1977. In particular, 

machining, which accounts for 75% of labour costs, is the part of 
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assembly least tractable for innovation. However, since of 

machining time is spent on handling rather than machining, the scope 

for rationalisation is great. 

vii) Productivity will have to rise fast enough in order that the 

target output for 1977 can be achieved, with a possible greater 

constraint upon labour available to the industry in thq. future than 

that experienced in the past. In order to achieve this, and because 

of the need to compete with other more efficient producers in the EEC 

market, the industry will need to invest, more than it is accustomed 

to do, on advanced equipment. 

8 
2.1.1.2 "Costs in alternative locations - The clothing industry. " 

The purpose of this study was to discover how the costs of certain 

London clothing firms have been affected by having been induced to set 

up plants in development areas, e. g. South Wales. The relevant 

comparison is between the costs of an actual branch in development 

area and the hypothetical branch which would have been established near 

the main factory in London. The comparison was confined to costs 

likely to be affected by locational factors such as labour and overheads. 

Twenty-eight firms were approached, of which twenty-five 

supplied some information, but only four gave sufficiently detailed 

information on costs for satisfactory comparisons to be made. The 

following main conclusions were obtained: - 

i) Differences between the actual costs of the development area 

and the hypothetical London branches, caused by solely locational 

factors, were generally less than 1% on turnover of the factory. 

ii) The clothing industry is well suited to a development area 

location, and it may be worthwhile to take work to workers. This is 
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mainly because of the nature of the industry, which needs cheap 

labour and can be set out with a relatively small'amount of capital. 

iii) Mere has been considerable geographical movement in the 

clothing industry since 1939, towards development areas. 

iv) Factory rents do not form a very large proportion of the costs 

of clothing firms. It is the attractive powers of a supply of 

reasonably cheap labour in development areas, which is probably more 

important than low rents, that affects the movement of firms. 

v) Whilst training expenses keep up costs in development area 

branches, money spent on training is by no means wasted, because 

considerable improvement in general productivity of the plant has been 

shown. 

7 
2.1.1.3. "The clothing industry in Britain - An economic survey' 

The objectives of this study were to describe and analyse the 

clothing industry's economic situation and its integration with 

textile and retail trades. The executives of many clothing firms 

in various parts of the country were ihterviewed and some official 

statistical data from Government Departments were used. The main 

conclusions of this investigation can be summarised as follows: - 

i) The growth of multiples, e. g. Burtons and Hepworths, has had a 

profound effect on the structure and method of production of the 

clothing industry, i. e. by placing large orders at regular intervalsthe 

multiples have enabled garment makers to set up large size factories 

employing sectional production systems. 

ii) About 75% of the industry operated some sort of sub-divisional 

system of production, of which the "progressive bundle unit, "P. B. U., 

(see section 1.4) was the most popular. The remaining 25% worked on 
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a "make-through" system. 

iii) Despite the introduction of new production systems and high 

speed, special purpose machinery and sewing aids, there has not been 

any major technological breakthrough in clothing manufacture. 

iv) The technological breakthrough must surely come, and the 

larger firms will be making use of the labour-saving equipment rather 

than the existing high labour-intensive machinery, which make the 

costs for labour up to 25% of those for total production. 

V) There has been an increase of 51% in the production of the U. K. 

clothing between 1948 and 1964, while the size of labour force increased 

only 1% over this period, i. e. the productivity increased about 50%. 

vi) There has been a large integration between garment makers and 

retailing, but very little from clothiers into textiles. Forward 

integration of the textile industry into clothing has been increasing, 

and the ultimate structure of the industry could be 2S to 30 groups 

accounting for perhaps two thirds of total sales. These would 

include the clothing firms controlled by the large textile groups as 

part of their vertical integration pattern. 

vii) In the past the amount of fixed capital investment in the 

clothing industry has been so small that there has been no necessity to 

work multi-shifts, not even in the United States. But, with the 

tendency now to investment on a much bigger scale in certain sections, 

the question' of working more than one shift in a traditionally one 

shift industry assumes some importance. The rate of technological 

advance is such that the head of one American clothing firm has said 

that shift working is necessary as much for reasons of obsolescence of 

machinery as spreading overheads. There would undoubtedly be many 

obstacles to overcome before shift working could be introduced, the 
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main one being the large number of women and girls employed who by law 

are not allowed to work certain shifts. 

BS 
2.1.1.4 "Productivity in sewing operations" 

The object of this survey was to obtain: - (i) data on the 

manner in which the working time of sewing machinists is spent and 

(ii) the opinions of managements on the automatic equipment with which 

they had experience. An economic assessment was made of (i) the cost 

of the different types of activities which go to make up the normal 

work of machinists and (ii) those particular automatic machines, 

based upon their capital cost and the resulting savings in labour 

costs. The main results of the survey can be summarised as follows: - 

(i) The average proportions of the sewing machinists time 

spent were 20.2% on sewing, 44.4% on work handling, and the remaining 

on a variety of activities of which miscellaneous fabric handle, 

relaxation and thread trimming were the most important. Finishing 

machinists spent 20-30%of their time in sewing and 40-50% in necessary 

work handling. There is, therefore, a widespread need for 

improvement in the standard of production organisation and production 

engineering, which could increase the productivity of sewing machinists. 

It is estimated that the two activities (a) present work to machine 

and (b) realign, together account for E105 m. per year, or one third 

of the annuai wage bill for sewing machinists. 

(ii) Thread trimming and needle positioning are two of the most 

common subsidiary activities of operatives using single needle 

lockstitch machines; 80% of these lacked aids for these two activities. 

The estimated labour cost saving from the provision of these aids is an 

average of E100 per operative year, based on an assumed annual machinistis 
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wage of E1,50o. There is, therefore, a justification and need for 

adding those work aids already available on the market to existing 

machines, many of which would pay for themselves within a few months. 

(iii) All managements were satisfied with the performance 

of the automatic sewing units for the high quality of production, and 

most were satisfied with the quantity of production obtained. The 

units had proved to be mechanically reliable, but precision in cutting 

is most important because the machine, unlike a human machinist, cannot 

compensate for inaccuracies. On the extra expenditure side these 

include the cost of maintenance (i. e. spare parts and outside service 

engineers), any high level of wages paid for the employment of an 

engineer rather than a routine sewing machine mechanic and any extra 

cost created by the need for greater precision in cutting. On the 

other hand, savings are to be expected in reduced training expense, 

which has been estimated at 8% of the annual wage bill for sewing 
86 

machinists, i. e. 1120 per year for each trained machinist displaced 

by the automatic unit operative. 

Uv) Three measures of economic worth, the Discounted Cash 

Flow solution rate (D. C. F. ), the annual rate of return and the pay-back 

period, were calculated for each of the automatic units examined; the 

D. C. F. technique is little used in the industry but greater preference 
6 

is given to other less systematic criteria of judgement. In terms 

of pay-back period the results obtained range from eleven years to less 

than one year. On some units there was no saving because the units had 

been installed to de-skill the operation and to improve the quality of 

sewing, but on some other units the ratio of total annual labour saving 

to capital cost of the unit was as high as 1.562. 
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(v) Because of the low capital per employee ratio, shift 

working in the garment industry is unknown. With the introduction of 

highly expensive pieces of equipment, such as profile stitchers, a case 

for more intensive working of this equipment can be made. This might take 

the form of an additional evening shift of four hours, employing part- 

time labour, or of a two shift system with two complete sets of 

full-time employees. A barely acceptable rate of return on capital 

from day work can be converted into a highly attractive investment on 

two shifts. Despite certain increased costs, the effect of shift 

working upon the return on capital or on the pay-back period can be 

dramatic and its introduction for a suitably sized scale of production 

with capital intensive operations is worth serious consideration. For 

example, an investment with an annual savings to capital outlay ratio 

of 0.3 gives a pay back of five years on day work, or three years with 

an added four hour evening shift, dropping to 2.1 years with a full 

two shift system. ' The corrosponding rates of returns are 15%, 35% and 53% 

2.1.2. Training 

"Training in the clothing industry -A study of 

recruitment, training and education. " 24 

The aims of this study were to investigate the present and future 

training and education requirements of the clothing industry and to 

suggest means by which these requirements might best be met. A 

sample of 112 clothing firms was chosen comprising units of all sizes 

and sections of the clothing trade from different parts of the country, 

including traditional and new clothing areas. Meetings and discussions 

were held with executives of the firms on their policy and practices 

regarding recruitment and training. Short questionnaires were also 

sent to 984 firms, to which the response rate was 31.6%. The 
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following main conclusions and recommendations were made: - 

(i) The future of the industry is threatened by an increasing 

labour shortage and only a little realistic effort was being made 

to deal with this growing failure to recruit. In this situation of 

labour scarcity within the industry, when the most efficient and 

economic use of this limited labour force should be made, training was 

found to be neglected by manufacturers. 

(ii) Systematic training was felt to be important for all jobs, 

particularly at operator level, as it results in reducing training 

time and helps in quicker performance. The operators on limited 

scope work should be also trained to be versatile in as wide a range 

of operations as possible. Versatility is an advantage to small firms 

and to those firms subject to frequent production changes. 

(iii) A basic and an advanced training course should be 

introduced for all sewing operators. Advance trained operators would, 

then, be well qualified to act as multi-skilled machinists and would 

also provide a source of recruitment to female training instructors 

and supervisory and middle management positions. 

(iv) Considerations should be given to the new sources of 

recruitment, for production employees, such as: (a) boys to reinforce 

the present corps of female machinists and (b) older married women 

with or without experience. The industry should also consider such new 

sources of ma le and female recruits as grammar school and universities, 

for technical management, which is largely neglected. 

(v) General working environment and wages must be improved so 

that the industry could compete more with other local industries. 
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Purchase of machinery 

"The anatomy of purchasing clothing machinery" 
6 

The primary objectives of this project were to examine: - 

(i) The current state of making up technology and whether it 

really meets the clothing manufacturers' needs. 

(ii) Who are the buyers of advanced machinery and what makes 

them buy; conversely who do not buy and for what reason. 

(iii) What improvements ought to be made to increase machinery 

acceptance and the way equipment can be moved beneficially into the 

industry. 

Executives, responsible for purchasing machinery in over 400 

establishments, of 190 garment manufacturing companies, each of which 

employing more than 100 employees, were interviewed. The main 

conclusions made from this study can be summarised as follows: 

(i) Of the machinery in use in the industry, 95% of all sewing 

machinery and 90% pressing equipment is still of conventional, single 

operator controlled type. 

(ii) The most common examples of technologically advanced 

machinery to be found are automatic fusing presses, pneumatic and 

programmed steam pressers and small parts profile stitchers. 

(iii) Investment in advanced pressing machinery is relatively 

higher than in advanced sewing machinery. 

(iv) Madvanced technology is'to make a significant impact on 

the overall efficiency of the industry, the emphasis will need- to be 

switched to the sewing room, because sewing and finishing operations 

represent 15-17% of total production costs as compared with only 2% 

for pressing. 
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(v) The buyers of technologically advanced machinery are 

mainly large firms who have: (a) sale turnover of over El m and 

with more than 250 employees and (b) more than one manufacturing 

establishment 

(vi) The most common reason for buying advanced machinery is 

to save labour, because of the rising cost of labour and the shortage 

of skilled operatives. Improvements in the quality of'garments 

is seen as another important factor. Those who have bought advanced 

equipment are generally well satisfied and will continue to buy in 

the future. 

(vii) Non-buyers, who are mainly smaller companies, mostly feel 

that potential loss of flexibility on advanced machinery puts them 

off buying it, and because of their attitudes, they are most unlikely 

to do so in the future. 

(viii) Advanced machinery is primarily regarded by clothiers as 

labour saving equipment that will increase productivity, improve quality 

and in crease output, and it is, therefore, expected to provide a quick 

return on capital. 

(ix) The continuing decline in the clothing industry labour force in 

itself is sufficient justification to turn to labour saving equipment. 

The clothiers will, therefore, need to be convinced that (a) such 

machinery will not, however, introduce more problems than it solves 

and (b) in the long run at least, they will benefit by an improved level 

of profitability. 
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2.2 Shift Working 

The largest proportion of research work appears to have been 

done on the effects of the various types of shift working on health, 

physical and psychological, social, domestic and economic matters. 

Different industries and. services have been examined employing both 

men and women, married and/or single. Little work seems to have 

been done on technical aspects. 

Six research papers subdivided into ji) economics and 

(ii) social will be examined below, in order to give what is considered 

to be a reasonable review of some of the main implications of shift 

working in industry generally. 

2.2.1 Economics 

There will be two papers on economics considered ahead. 

"MUltiDle shift-work -A -oroblem for decision b 

management and labour" 68 

The Labour Utilisation Committee of NEDO felt that there was 

an obvious need to stimulate debate on the problems of assessing the 

economic advantages of shift working. This report on, the subject was, 

therefore, prepared, and the following main points aros. e: 

(i) Multiple shift working is a way of achieving greater use 

of industrial capital, but usually involves higher labour costs per 

unit of output. The key to the attractiveness of shift work to 

management lies in the fact that machines decline in value with the 

passage of time even when they are not being used. This depreciation 

is caused mainly by changes in design and capacity which makes older 

machines less economic to run than new machines. 
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(ii) It is preferable to calculate the rate of return of 

capital employed in order to make an economic evaluation of shift 

systems; the most beneficial shift system is that which gives the 

highest return on capital employed. 

(iii) Employers can usually offer higher hourly earnings to 

employees because a shift system most probably increases profits 

relative to capital employed. There will also be less need for over 

time so that employees on average work less hours, and earn the same as 

if they worked overtime. Employees may find, however, that although 

they would be paid the same or more for fewer hours, their total wage 

packets may not rise, because overtime cannot be done. 

(iv) The economics of multiple shift-work are not always simple 

and it is well worth setting out the calculations in a systematic 

way. There is a fairly simple formula for doing this, and it shows 

that shift work in a particular process is more likely to increase 

the rate of return on capital employed in the whole plant if: 

a) 

b) 

c) 

d) 

e) 

capital per man (on single shift) is high relatively to annual 

wages per man, 

the rate of return of capital employed in the plant as a whole is 

high, 

the expected increase in annual operating hours of the plant in 

the process, with multiple shifts, is high relatively to the 

required increase in hourly earning, 

productivity is favourably affected, or at least not unfaVourably 

affected, due to the human factor, and 

forecast sales volume is adequate to avoid "indivisible" 

equipment having to be run slowly if multiple shifts are worked. 
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2.2.1.2. "Shift working -A survey of the literature.. " 57 

The primary purpose of this study was to review some of the 

literature related to economic, physical health, social and 

psychological aspects of shift working and its effects on the 

family life of the workers. The main conclusions of this review 

are: - 
i) Shift work is a very important way of spreading costs and 

making the most effective use of scarce resources, resulting from 

increasing speed of technological change and the high degree of 

investment in plant and equipment. 

The economic reasons for introducing shift work may be 

summed up as: - (a) the increasing investment in costly and 

specialised plant and equipment in modern industry, (b) the 

increasing speed of obsolescence of plant and machinery in a 

period of remarkably fast technological development and change, 

and (c) the progressive shortening of the working week. 

iii) Investment charges on capital raised to cover a new 

investment are an annual charge, and therefore the more hours 

worked, the lower the cost per unit. 

iv) There would be an increase in labour costs resulting from 

the fact that shift workers normally work a shorter week for the 

same pay as day workers, or because shift premiums are paid. 

v) Machine maintenance, heating and lighting costs will 

increase with the introduction of shift systems. 

vi) Rent, rates and building maintenance charges for a plant 

will remain constant, but administrative costs will rise. 

vii) Shift system is not regarded with any degree of enthusiasm 

by large numbers of people and it can cause considerable physical, 
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domestic and social difficulty. The system is generally rewarded 

with higher pay, because it is unpopular and causes hardship and 

inconvenience. 

viii) If the numbers on shift work grow then the community is 

affected. Local authorities need to be more concerned that 

(a) transport facilities are adequate, (b) housing is built to give 

the maximum peace and (c) provisions are made to give mothers who work 

on shifts the opportunity to leave young children in the hands of 

people qualified to look after them. 

ix) If the percentage of shift workers grows considerably, one 

can see the need for shops, social organisations and business hours 

to be more flexible to meet the needs of those workers whose free 

hours occur in the mornings and afternoons. 

2.2.2. Social 

There are four research investigations reviewed below, dealing 

mainly with social, domestic and psychological effects of various 

types of shift work. 

2.2.2.1. "A study of women on war work in four factories, " 69 

The main purpose of this study was to compare the groups of 

female workers with the most and least absence for sickness, while 

the results could also be used to show the attitude of women to various 

factors associated with conditions inside and outside the factory. 

500 female workers in four factories were interviewed; 261 married 

and 239 single. Various types of shift systems were worked in those 

four factories, and about 50% of respondents were on three-shift, 

200s on double-day shift and 30% on normal day working systems. The 
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following main points are some of the conclusions of this investigation: - 

i) About 85% of three-shift workers were satisfied with this 

arrangement. Of the 3 shifts, the morning and night shifts were 

respectively the most and the least popular. About 30% of three- 

shift workers liked night work, mainly because of the comparative 

absence of disrupting influences and the chance to do things in day 

light. 

ii) There was some evidence that night work was associated with: 

(a) loss of appetite and digestive trouble, (b) unsuitable atmospheric 

conditions and (c) a probable reduced efficiency. 

iii) About 52% of women were satisfied with the time available 

for recreation, and the proportion was less for married than for single 

women. The main factors preventing participation in recreational 

actiivties were long or unsuitable hours of work and household duties. 

iv) Approximately 591, claimed to have had good health before 

entering the factory, and 46% alleged that their health had been 

affected by factory work, particularly shifts. 

v) Absence for sickness was more prevalent among married than 

single women, especially those under 35 years of age. It was also 

associated with home duties and difficulties, lack of day time sleep 

when on night shift, and personal worries. Those with most sickness 

absence also felt more fatigued, botý during and after work, and 

were more inclined to blame factory conditions for their ill health. 
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2.2.2.2. "Social and psychological aspects of night shift work, " 
52 

The aim of this study was to describe the life of a particular 

group of night shift workers both on and off the job, and to assess 

their attitudes towards their working pattern. It includes not only 

the measure of mental and psychological energy expended on the job 

itself, but also the whole range of disadvantages associated with the 

occupational role including dislocations in domestic and social life 

and such negative attitudes as may be derived from circumstances either 

on or off the job. 

The method of research consisted of an eight week period of 

factory participant observation and a series of interviews with 80 

permanent night shift workers, who were selected as a ten percent 

random sample of the production workers of one large confectionery 

manufacturing firm. The main conclusions of the survey are summarised 

as follows: 

i) Night shift work is an employment situation in which both 

effort and rewards are established at comparatively high levels. 

ii) For the majority of those interviewed, night shift work 

approximates wage-effort parity in the short run, because it makes 

possible the attainment of specific short range economic goals. 

iii) For over 80% of sample population, night work becomes a 

situation of disparity in the long run, because of the personal, social 

and domestic disadvantages on the effort side of the balance for which 

monetary rewards cannot fully compensate. Certain of these disadvantages, 

such as health, appear to be derived from the workerlssense of absolute 

values, and, to this extent, even substantially higher earnings than 

presently pertain may not compensate the high level of effort demanded 

over an extended period of time. 
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iv) For approximately 15%, night work was experienced as wage- 

effort parity in the long run, because factors of enhanced status and 

job satisfaction have been coupled with premium earning and added to 

the rewards side of the equation. 

2.2.2.3 "Some effects of shift work on social and domestic life" 70 

The objectives of this study were to obtain the factual 

information about the social and domestic problems of double-day 

shifts, and then to discover the advantages and disadvantages found 

with each shift. Arrangements were made to interview 124 men and 32 

women employed at five factories, where double-day shifts applied for 

both men and women and day-and-night shift and three-shift systems were 

worked for men. Main conclusions of this report are as follows: 

i) The main advantage and disadvantage of the double-day shifts 

were found to be respectively the shorter hours of work it entailed, 

as compared with normal day work, and the interference with social 

life in the evening. The young shift workers objected more strongly 

to the loss of evening social life than. the older workers. 

ii) Some inconvenience over meal times was unavoidable, especially 

on the morning shift, and it was a more intractable problem for the 

shift workers who were housewives than for the others. 

iii) A striking difference in attitudes was shown by men and 

women shift workers. The majority of married women preferred shift work 

to normal day work, because their tasks of shopping, cleaning, washing 

and cooking could be accomplished more easily when they worked on 

shifts. Those married women with children mostly found it impossible 

to work on shifts because they could make no provision for their 

children early in the morning or late at night. Some married men 
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preferred shift work because of its advantage of leaving more time 

at home, but single workers mostly preferred day work. 

iv) The double-day shift system was found to cause less hardship 

to the shift workers and their families than other systems examined. 

The social and domestic advantages of double-day shifts outweighed 

their disadvantages for the majority of respondents. Double-day 

shift workers did not suffer from lack of sleep. Transport was not 

regarded as an important problem and it could be met if other conditions 

were favourable. 

2.2.2.4. "Married woman on full-time shift work - Some domestic and 

social conseguences" 
71 

The aims of this study were to investigate the relationship 

between the women shift workers' roles at work and at home, and to 

find out the reasons why married women worked on shifts, and the 

particular problems that the system raised for them. A total of 252 

women shift workers, 171 married and 81 separated or widowed, from a 

large passenger transport organisation and a sugar refining concern were 

interviewed. The main conclusions of this survey are summarised as 

follows: , 

i) Married women shift workers face problems, not only as 

workers, but as housewives, wives and mothers, and the extent to which 

shifts affect them will depend on 
& 

nature and the extent of their 

responsibilities in these roles. In general, the married female 

shift workers did not seem to be markedly different from other married 

women workers. 

ii) As housewives, shift work suited them very well, because of 

the fact that they had more free time than they would have had on day 
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work. This advantage did not necessarily mean that they could spend 

more time with their families. 

iii) Shift workers had mostly small families (few had more than 

one child), and their domestic responsibilities were not very heavy. 

The most direct way in which children were affected by shift work was the 

absence of their mothers; , some of the children under 12 were left alone 

while their mothers were working, and during the school holidays the 

problem could become more extensive. 

iv) Only women who could organise supervision for their children 

during the day and/or in the evenings, or were prepared to leave 

children unsupervised, could undertake shift work. 

v) Most of the respondents were working, not from necessity, 

but in order to satisfy a range of wants that their husbands alone 

could not achieve, and in a smaller number of cases to give themselves 

some interest outside the home. Shorter hours with the payment of 

shift premiums resulted in a_higher return for their labour than they 

could have obtained by day work. 

vi) The majority had taken up shift work without having a strong 

reason for doing so, and they would resign if other claims made on 

them became pressing. 

vii) Shift working can be well suited to married women, where 

they have no children and can work the same hours as their husbands. 

If women have rather more extensive domestic responsibilities or their 

husbands' hours are not so convenient, the advantage that they derive 

from shift work may not keep them in the field for a long period of 

service. 
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2.3 Aims of the investigation 

The primary purpose of this study was to investigate the 

implications of shift working and flexible working hours in the clothing 

industry, which is different from others because of its predominantly 

female labour intensity. An examination of the feasibility of 

clothiers operating these working systems must also follow from such 

a study. 

Within these main terms of reference there were three important 

broad tasks that had to be done and these can be summarised as follows: 

1) Social 

i) The identification of the nature and extent of the 

factors which would affect the work force. 

The assessment of the extent to which these new systems 

would be accepted. 

2) Technical: 

i) An analysis of the nature of the processes and 

production methods in garment manufacturing units. 

ii) The determination of the factors which would technicdlly 

affect the introduction of the working systems on the 

shop floor. 

3) Economic: 

i) Collection of economic data relating to garment costs 

and capital expenditure. 

ii) An evaluation of the possible effects of these new 

working systems on cost elements of a garment. 

iii) An examination of the profitability of a plant working 

on different systems. 

iv) The assessment of the working system which would be 

most economically operated in the industry. 
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These three main items will be dealt with in Chapters_4,5 

and 6 respectively under the titles of: 

. 1) Personal and social factors affecting the employees' 

attitudes to shift work and flexible working hours. 

2) Production aspects. 

3)' Economic aspects. 
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CHAPTER 3 

INVESTIGATIONAL PROCEDURE 

This section of the work is concerned with explaining the 

procedure adopted for obtaining and presenting data relating to the 

project. The chapter is, therefore, divided and set out below into 

four main sections: i) the research methods chosen for the present 

survey, ii) sampling and response rate, iii) research procedure 

carried out within the industrial firms and iv) presentation of 

research data. 

3.1 The Research Methods Chosen for the Present Survey 

Methods of research can be classified in different ways, and a 
72.73 

commonly used classification could be historical, library, experimental, 

observational, interview and postal survey. It is obvious that a 

combinati on of some of these methods would probably provide the best 

result for this study. 'In order to help select and adopt the methods 

best suited for the achievement of the aims of this investigation a 

pilot study was carried out, as explain&d below. Additionally the 

research method adopted for the main part of the investigation is 

described. 

3.1.1. Pilot Study to Help Determine the Main Method of Investigation 
73, p74 The fuýction of a pilot study'is to establish a methodology that 

will operate satisfactorily in later stages, hence enabling the full 

scale research programme to utilise all the lessons learnt from the 

initial research. Therefore, a six-week pilot study was undertaken, 

which covered four companies from all those who accepted to co-operate 

in this investigation (sampling and response rate will be discussed 

later). The purpose of this study was mainly to determine i) the 
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length of time needed to be spcnt in each factory, ii) the best 

research method to be adopted in such an investigation and iii) the most 

relevant factors to be examined. 

A sufficient period of time was spent in each of the four pilot 

companies and the following activities were carried out: 

i) The situation of each company regarding its manufacturing 

processes and production methods was carefully examined. This experience 

could give even more information on the industry and any particular 

technical problem which may arise if shift work or flexible working 

hours were introduced. Furthermore, this in-depth study would help 

form the most effective and useful frame-work for the research work 

which followed. 

ii) A few operatives in each stage of production were interviewed 

on their: a) attitudes towards the application of both new working 

systems and b) family and social life and any particular problem with 

which they may be faced if their pattern of work was changed. 

iii) Managers at different levels were interviewed on: a) their 

opinions and attitudes to the introduction of shift working and flexible 

working hours, b)- the possible problems associated with the application 

of any of the new systems from the social, production and economic 

points of view and c) economic data relating to such things as 

garment costs, capital employed, annual capital expenditure and total 

production. 



- 76 - 

Research methods adopted for main part of the investigation 

It was decided, from the experience of the pilot study and all 

other previously formulated views, to use a combination of the 

i) observational and ii) interview methods, since-they were quite 

satisfactory in the pilot study. All information obtained through the 

observational method of the pilot study: 

a) provided a great deal of important and relevant background 

knowledge on garment making processes and 

b) helped in the assessment of the technical feasibility of the 

introduction of new working systems. The interview method 

made it easy to study the attitudes of a number of employees 

in a short period of time, while maintaining the face-to-face 

contact between respondents and interviewer, and also 

enabled the surveyor to collect required economic data from 

the management. The sets of questions used to interview 

production employees and managerial staff are respectively 

given in 3.1 and 3.2 at Appendix D. 

The question record sheets which were used had to be 

prepared so that they would cover all relevant ground and be 

answered in a minimum period of time; the latter would 

help in decreasing the number of refusals. Therefore, an 

att&pt was made to include closed response questions 
75 

wherever possible; a closed question is one in which the 

respondent is offered a choice of alternative replies. * 

In a closed question, the respondent may be asked i) to check or 
underline his chosen answers in a written questionnaire or ii) a 
question and the interviewer allocates the answers to the appropriate 
code category. The advantages of the closed questions are: 
i) they can be easily understood, ii) they require the least effort- 
and time from respondent, as the answers are to be given within the 
framework provided and iii) the results can be quickly tabulated and 
analysed. 
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3.2 Sampling and response rate 

It. was decided to obtain a reasonable sample of companies which 

would represent a suitable cross-section of the clothing industry. A 

sample of 70 companies was taken from the sources of information 

available (T3.1). 

(i) The factors governing the choice of firms in the sample 

and 

(ii) the response rate to enquiries for facilities for carrying 

out the industrial survey are set out below. 

3.2.1. Factors governing the choice of firms in the sample. 

The important factors: i) type of product, ii) geography and 

iii) size of the companies were considered when making up the sample. 

Each of these factors are discussed ahead. 

3.2.1.1. Type of Product 

The sections of the industry considered for sampling were 

(W), (M), (L), (0) and (D). These mainly make up clothes from woven 

fabrics and employ about 90% of the total clothing workers (S1.1.1). 

The important reasons for these selections are that a wide variety of 

production systems, equipment, skills and labour utilisation could be 

observed in these sections. This wOuld ensure a more effective survey 

so that the aims of the investigation could be better carried out. The 

total number of employees and the complexity of the making up operations 

peculiar to each section were used as general guides when the number 

of companies, sampled from each section, was decided. 
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3.2.1.2. Geography 

Some broad regional differences in the total number of employees 

for each section were noted in the official figures quoted earlier in 

Chapter 1. There could also be considerable regional differences 

between the proportions of male and female, married and single and age 

groups for clothing employees. All of these factors could affect 

the overall picture of the attitudes of people towards changing their 

pattern of work. Therefore, it was decided to bias the sample with a 

greater proportion of companies from the areas with a greater 

concentration of clothing workers (T 3.1), wherever this was a 

reasonable thing to do, bearing in mind the problem of travelling. 

3.2.1.3. Size 

It was thought that the larger firms should be selected in 

order to obtain more valid data which could be used to make the 

investigation conclusions as factual as possible. Therefore the 

size categories were for those companies that employed 100 and more 

persons (T 3.5) because they would be generally more likely to 

appreciate the research work and the application of sophisticated 
6 

machinery, which is associated with the introduction of shift work. 

However, there were establishments who employed less than 100 workers 

within the companies who were involv9d in the survey. 

3.2.2. Response rate to enquiries for facilities for carrying out 
the industrial survey. 

Seventy sampled companies were asked if they would co-operate in 

the survey, and the letter to them, giving the objectives of the 

investigation, is at 3.3, Appendix D. Seventeen companies agreed to 
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take part in this investigation; one in section (W), 7 in (M), 5 in 

(L), 3 in (0) and one in (D). Full details of the nature and extent 

of responses are given at Table 3.2. The 17 companies were located in 

different regions of the country (T 3.3), and some had more than one 

establishment in different areas. Hence, the total number of 

establishments that could'be covered in the survey was 37 (T 3.4). 

3.3 Research procedure carried out within the industrial firms 

The project was fully explained to the management of the 

17 companies visited, and also to the workers' representatives where 

it was felt necessary, before any action was undertaken in each company. 

They all approved of the survey and its being carried out in their 

company and offered their co-operation. As many establishments as possible 

were visited within each company. The period of time spent in each 

establishment ranged from 2 to 5 days, according to the size of the plant 

and the willingness of respondents to take part in a deeper survey. 

Apart from the examination of production processes in each V 

establishment, managers and production employees were interviewed 

(S 3.3.1 and 3.3.2), the question lists serving as a framework for 

discussion with both groups. 

3.3.1. Managers 

In order-to obtain the maximumrelevant social, technical and 

economic data, it was decided to include in the survey management 

personnel from different levels, i. e. the managing director, the 

secretary and the personnel, production, work study and section managers; 

a total of 91 were eventually seen (T 3.5). Those seen were encouraged 

to discuss any relevant aspects at any length with complete freedom, and 

total anonymity was guaranteed in any subsequent published work. 
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Table 3.1 Distribution of companies sampled, with reference 
to type of productand location. 

Region 
Typo 

of 
Product 

Yorkshire 
and 

Humberside 

South East 
and 

Midlands 

North 
West Cheshire Total 

(W) 1 2 2 

(M) 17 8 2 3 30 

(L) 4 5 3 1 13 

(0) 1 3 3 1 a 

(D) 2 3 8 1 14 

Grand Total 25 21 18 6 70 

Table 3.2 Nature and extent of responses to letters sent 
to the companies. 

Companies' 
types of 

Product 

Agreed to 
permit 

research 
survey 

Not agreed ' 
to permit 
research 

survey 

Not 
answered 

Returned 
stamped 

gone away 
Total 

(W) 1 1 2 

(14) 7 8 9 6 30 

S 4 3 1 13 

(0) 3 1 4 8 

(D) 1 5 5 3 14 

Grand Total 17 19 23 11 70 
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Table 3.3 - Distribution of companies that were visited, 
with reference to region and type-of product. 

RReggionn ; ý Yorkshire South East North Cheshire Total 
)rýp T and and 'West 

of Humberside Midlands 
Product 

(W) 

(M) 6 7 

2 S 

(0) 1 - 2 - 
13 

(D) 

Grand 9 2 17 
I 

Total 

Table 3.4 - Distribution of establishments that were 
visited, with reference to region and type of product. 

"'ýRegion 

Typ 
of 

uIct Prod 

Yorkshire 
and 

Humberside 

South East 
and 

Midlands 

North . 
West 

Cheshire North 
East 

Total 

(W) 4 4 

00 is 22 
(L) 2 s 
(0) 1 S 
(D) 

Grand 
Total 18 1 11 2 5 37 
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Table 3.5 - Number of persons interviewed in the companies investigated, 
with reference to total number of employees and type of 

-product. 

Com an 
Number of respondents Total Type of Number of p y Manager Supervisor Operative number of Product establishments 

production 
employees 

visited 

A is 30 266 2,600 5 

B 4 5 20 17S M 1 

C 6 16 80 660 M S 

D S 8 46 Soo (m) 4 

E 9 16 120 1,000 M S 

F 8 10 89 72S (L) I 

G 2 6 is ISO (L) I 

H 2 4 13 100 (0) 1 

1 4 6 18 200 (L) 1 

1 3 6 14 ISO (0) 1 

K 4 6 34 3SO (0) 3 

L 6 8 67 750 4 

M 4 3 12 100 (L) 1 

N 5 9 39 380 (D) 1 

0 3 5 18 170 (L) 1 

P 3 3 16 115 01) 1 

Q S 8 - 7,500 01) 1 

Total 91 149 869 
-1 

1S. 625 - 37 
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3.3.2. Production employees 

Attempts were made to cover at least 10% of the production 

employees within each establishment, because it was considered that not 

less than 10% of the cross-sectional idea would be a suitable sample 
73,75 

for the social survey. Since the majority of clothing operatives 

work on piece-rate, interviewing at work might have caused them loss 

in wage, as well as disruption of production, so that it was decided 

to carry out personal interviews only where the conditions allowed. 

Otherwise the question lists were given out to be answered at the 

convenience of the respondents. Emphasis was always made that every 

respondent could miss out as many questions as they did not like to 

answer. These convenient arrangements were expected to increase the 

number of respondents and reduce the chance of too hurried and hence 

less reliable answers. 

3.4. Presentation of research data 

The relevant comments on the processing of the data obtained 

from the industrial survey is set out in this section as follows: 

i) general points, ii) social, iii) technical and economic, 

iv) statistical treatment of parameters and v) computing programmes. 

3.4.1. General points 

Frequency distribution and tables 

Tabulated frequency distributions and tables of data have been 

used wherever possible since it was considered that this was the most 

straight forward and convenient for the reader. Each company's 

individual data and the aggregate for all firms are shown in the 

tables in the case of technical and economic findings. 
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Pilot study - incorporation of its data with that for main 
investigation. 

The data of the preliminary pilot study is used with that 

collected for the main part of the investigation, because there were no 

real differences between them in the survey methods, types of questions 

and response rate obtained from the companies involved. 

Tables - avoidance of repetition with percentages and use of 
24-hour system 

Since the total frequencies in most tables add up to 100%, to 

avoid repetition the total 100% figures in the tables will not be 

shown, except for special cases where it is really necessary. To 

make the tables uniform, the 24-hour clock system will be used where time 

is involved. 

Abbreviated references to appendices 

In order to avoid too much detail in the main part of the 

thesis, there are appendices, containing this detail at the back of 

the thesis. These will be referred to by a letter followed by the 

chapter number and a sequential -reference number, e. g. Appendix C, 

Table 5.1. 

3.4.2 Social 

The data on production employees presented in Chapter 4 will be 

for supervisors as well as operatives, and it deals with the answers to 

the questions listed at 3.1. Appendix D. A reference letter and 

number will be given, where necessary, to any particular question, e. g. 

(Q 1) and (Q 21) refer respectively to questions 1 and 21 and (Q 10 to 

14) refers to questions 10,11,12,13 and 14 at3.1 App. D. At 
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each appropriate section of Chapter 4, the relevant data will be 

presented and immediately following there will be an analysis of it 

followed by a discussion. 

3.4.3. Technical and economic 

The data on technical and economic aspects (see 3.2 at App. D) 

presented in Chapters 5 and 6 respectively, will be for all companies 

investigated, which are referred to by letters A to Q (T 3.5). At 

each section of Chapter 5, the relevant data will be presented and 

followed by a summary and discussion and conclusions. 

Size of Co2panies: 

Some reference to the sizes of these companies has been given 

by means of subscript numbers (T 3.6). Each subscript number will be 

followed by a bracketed letter which indicates the type of garment produced 

by the appropriate company. Sor example, Aq(M) and G 2(L) represent 

companies A and G and they employ more than 2000 and between 101 and 200 

workers and manufacture Men's and Boys' (M) and Women's and Girls' (L) 

tailored outerwear garments respectively. When there is a need 

(Chapter 5) to deal with an average size of a group of companies, it will 

be shown by means of a number which is the straight average of the size 

numbers for the. appropriate companies., e. g. the average size of 
9+6+4 

companies A 
g(M)l 

F 6(L) and N 4(D) is: 3= . 3. 

Output with reference to working schemes: 

Since there could be two alternative working schemes: - 

i) a static and ii) an increased output (S 1.2.6), a reference 

number and a letter will be given in order to identify a working scheme, 
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Table 3.6 Reference numbers for company size. 

Group size 
(No. of employees) 

Subscript 
reference number 

< 100 1 

101 - 200 2 

201 - 300 3 

301 - 400 4 

401 - 500 5 

501 - 750 6 

751 -1,000 7 

1,001 -2,000 8 

More than 2,000 9 

Table 3.7 Various types of possible working schemes. 

S Scheme em Static output Increased Irrespective 
W-or, king Output of output 
system 

Flexible 
F 

working 
hours 

Normal day work S S 
(Single shift) 

Double-day shift 1D 2D D 
Three-shift IT 3T T 
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e. g. schemes S, 2D and 3T, which respectively indicate normal day 

work (single shift), and double-day shift and three-shift systems with 

increased output (T 3.7). 

3.4.4 Statistical treatment of parameters 

Since there was obvi6usly variation between the values of 

economic parameters used in this investigation (e. g. material cost) 

because of variation in such matters as type of garment and size of 

companies, then statistical techniques were used to indicate the extent 

of the variation. Consequently, the accuracy of average values used, 

for example, could be better assessed. 

The statistical values, listed below, for the data used in 

Chapter 6 are given at Appendix C, Table 6.1, and the usual symbolic 
76,77 

representation of these statistical values are as follows: - 

Individual values of parameters: - xis x 2' x3........ 0xn 

Mean value of parameter for sample of n individuals: - 

-f =L (X +X ic 
12 

222 xy (X-X + (X-x . .... . (-X-x X-x Sample Variance: - V 2) n 
n-l n-l 

-2 
Standard Deviation of Sample: - Sd. - V (n-1) 

Coefficient of Variation of sample: - 

Standard error of the mean 
s. d. 

4-n 

Standard error of Standard Deviation = 

C. V. % Sd. x 100 
y 

s. d. 

2 -n) 
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Standard error of Coefficient of Variation 
C. V. 

V-(-2n) 

Error of mean at 95% confidence intervals 1.98 S. d. x 100 
-n 

where the value 1.98 may change according to the degrees 

of freedom. 

3.4.5. Computing programmes 

The computer programmes for Chapter 6 (S 6.4) were prepared at 

the computing laboratory of the University of Bradford from the 

following reference and are given at Appendix E: - 

Graph Plotting under GEORGE 3, 
The Simplified Plotting Routines 
Document No. SMGP-2 
Computing Laboratory, 
University of Bradford. 

v 
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CHAPTER 

PERSONAL AND SOCIAL FACTORS AFFECTING EMPLOYEES' 

ATTITUDES TO SHIFT WORK AND FLEXIBLE WORKING 

HOURS. 

The main sections set out below are on: - i) family life, 

ii) social life, iii) personal problems and iv) psychological 

effects. The questions asked on personal and social factors are given 

at 3.1, App. D. 

Flexible working hours would-not affect family and social life, 

nor would it create any personal problems as would be the case with 

shift and day work. This is because workers could choose the starting 

and finishing times of work which are best suited to them and their 

families. The attitude of the employee to flexible working hours 

would, therefore, generally be a favourable one so that any discussion 

below will mainly be related to shift work, unless otherwise stated. 

In Chapters 1 and 2, a great deal of literature on shift work 

for other industries than clothing has been reviewed, and the social 

implications of various types of the working systems involved have been 

discussed. Therefore, there has been an attempt in the chapter ahead 

to avoid too much detail and repetition on what has been said in 

Chapters 1 and 2. The relevant factors related to social and 

psychological effects of shift work has been examined, however, with the 

obvious special reference to the Clothing Industry, but the treatment 

has been made only to what was considered to be a reasonable length. 



- 90 - 

4.1 Family Life 

This section deals with the data on the respondents' personal 

4.1.1 

details, family commitments, the time spent with their families and 

in performing household duties. 

Personal details 

It can be seen from Table 4.1 that the greater proportion were 

female (87%), almost half were under 30 years of age and women were 

generally younger than men; the average age was 30.4 for women and 

40 for men. 

The distributions of jobs and length of service are given in 

Tables 4.2 and 4.3 respectively. All machinists were females and 

women on the average had held their jobs for a shorter period than 

men (7.13 years against 13.94 years). 

The high proportion of women in the clothing industry seems 

to be a disadvantage for the introduction of shift work owing to their 

domestic responsibilities. However, the prevalence of non-skilled 

workers and those with short service terms in the industry means that 

the problem of changing to shift work is not as great, because these two 

classes of workers have respectively less opportunity and resistance for 

changing their work pattern. 

Family Commitments 

Tables 4.4 to 4.6 show the marital status and details of children. 

The greater proportion (61%) were married (10% men and 51% women) and 

over half the females had children, of whom 70% were either below or of 

school age, needing the daily attentions of the mother. 
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Table 4.1 (Q. 1 and 2) - Sex and percentage age groups. 

Years Male Female Total Cumulative percentage 
Male Female Total 

17 - 5 (6) 5 5(6) 5 

18 19 1(8) 11(13) 12 1(8) 16(19) 17 

20 24 1(8) 13(15) 14 2(16) 29(34) 31 

25 29 1(8) 14(15) is 3(24) 43(49) 46 

30 34 1(8) 11(13) 12 4(32) 54(62) 58 

35 39 2(15) 11(13) 13 6(47) 65(75) 71 

40 - 49 4(30) 11(13) is 10(77) 76(88) 86 

so - 59 3(23) 9(10) 12 13(100) 85(98) 98 

60 and ýý T- 2(2) 2 -(100) 87(100) 100 

Grand. Total - 13(100) 87(100) 100 
I 

- - 

Indicates the percentage of males or females in the 
total male or female group respectively. This will 
apply for all the tables ahead. 

Table 4.2 (Q. 3) - Job. 

Job Percentage 

Male Female Total 

Marker and cutter 6(47) 3(3) 9 

Machinist - 47(54) 47 

Finisher - 6(7) 6 

Presser 2(15) 12(14) 14 

Supervisor 2(15) 13(15) is 

Others 3(23) 6(7) 9 

Grand total 13(100) 87(100) 100 
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Table 4.3 (Q. 4) - Length of service 

Years Percentage Cumulative perce tage 

Male Female Total Female Total 

8 (9) 8 8 (9) 8 

2 3 1 (8) 17 (20) 18 1(8). 25 (29) 26 

4 -5 1 (8) 15 (17) 16 2(16) 40 (46) 42 

6 -7 1 (8) 13 (15) 14 3(24) 53 (61) 56 

8 - 10 1 (8) 15 (17) 16 4(32) 68 (78) 72 

11 - is 3(23) 11 (13) 14 7(55) 79 (91) 86 

16 - 20 4(30) 5 (6) 9 11(85) 84 (97) 9s 

over 20 2(15) 3 (3) 5 13(100) 87(100) 100 

Grand Total 13(100) 87 (100) 100 - - - 
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Table 4.4 (Q. 5) - Marital Status 

Status Percentage 
Male Female Total 

Married 10(77) 51(59) 61 

Single 3(23) 28(31) 31 

Divorced - 4(5) 4 

Widowed 4(5) 4 

Grand Total 13(100) 87(100) 

, 

1001 

Table 4.5 (Q. 6) - Number of children 

No. of children Percentage 
Male Female I Total 

None 5 (39) 42 (47) 47 

1 2 (15) 17 (20) 19 

2 3 (23) 16 (19) 19 

3 2 (15) 8 (9) 10 

4 and over 1 (8) 4 (5) 5 

Grand Total 13 (100) 87(100) 100 

Table 4.6 (Q. 7) Children's age 

Years Perc tag 
of total Cumulative- 

Under 5 
. 
22 22 

5- 12 27 49 

13 - 16 21 -70 
over 16 30 100 
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Married women who take a job outside the home are not in the 

same position as male or single female workers. This is because they 

have certain duties as housewives as well as responsibilities with the 

work which their employers expect from them. Shift work tends to 

cause difficulties in family life to the married female worker unless 

the husband's work period can be re-arranged to dovetail with that of 

his wife. 

4.1.3. Time spent with the family 

Tables 4.7 and 4.8 show details of time spent with the family 

and the extent to which the respondents would object to cuts in this 

time. About two thirds spend 3 to 7 hours a day with their families 

and 68% would object if the period was decreased. The starting time 

with the family is about 1630 to 1800 hours for 3/5 of the sample. 

Late afternoon and early evening are the most popular family 

times, particularly with married workers, and shift work, especially 

afternoon turn, would tend to affect this. 

4.1.4. Performance of household duties 

Table 4.9 shows that 83% spend between one and 5 plus hours per 

day on housework either before 0800 (13%) or between 1700 and midnight 

(7011o) 

A married woman worker has to fit in the housework during her 

free time, and shift work could mean difficulties in performing some 

household duties, e. g. preparing meals, at the usual times. There 

could, however, be advantages in allowing the female worker to be at 

home during periods of the day when she could do housework without 

interruption from the family members and to do such duties as shopping, 

washing etc. at more advantageous time. 
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Table 4.7 (Q. 8 and 9) - Usual starting time and period of time 
spent with the family 

No. of hours Cumulative 
Starting 

Time 
1 (0,6) 3 (%) 4 5 6 7& more! None Total 

(0-. ) 
total 

(01-1) 

1630 - 2 1 1 1 2 2 - 9 9 

1700 2 4 3 3 3 1 2 - 18 27 

1730 4 3 4 5 2 1 - - 19 46 

1800 2 1 4 4 3 1 - - is 61 

1900 - 1 5 4 2 - - - 12 73 

2000 1 1 3 3 1 - - - 9 82 

2i00 2 3 2 1 - - - - 8 90 

2200 2 2 - - - - - - 4 94 

Total 13 17 21 4 6 's 94 
1 O\ 0 

Table 4.8 (Q. 10) - Extent to which respondents mind 
a reduced period with the family 

Percentage 
Extent Male Female Total 

Very much 6 62 68 

A little 5 19 24 

Not at all 26 8 
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Table 4.9 (Q. 11) Period and time spent on 
housework in a working day. 

Time 
- T t l C l ti No. of hours Before 0800 1700-2400 o a umu a ve 

total 

1 4 1 S 

2 7 17 24 29 

3 2 16 18 47 

4 - 16 16 63 

S - 11 11 74 

over S - 9 9 83 

None - - 17 100 

Total 13 70 100 \83 
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4.2 Social Life 

The following section deals with Q personal activities, 

ii) attendance at social functions and iii) relationship with relatives 

and friendg. 

Personal activities 

It can be seen from tables 4.10 to 4.12 that three quarters of 

those questioned do some social activity alone, of whom over half would 

be upset if this was not possible. The daily time spent on these 

activities (T. 4.11) was more at the weekend (3.3 hours) than on working 

days (2.5 hours) on the average. 

Shift work could cause problems for those undertaking some kind 

of personal activities, particularly those which have been attended as 

hobbies at certain times for a considerable period. Though it could 

offer some compensations such as more flexibility for attendance at 

sporting functions, and free time on alternative (on double-day shift) 

or every third week (on changing three-shift). - 

4.2.2 Attendance at social functions 

Tables 4.13 to 4.15 show that only 14% were members of social 

groups, of whom over three quarters spend up to 4 hours per week on 

these activities. ' The last table shows that over a third would be 

bothered by the inability to participate in these organized group 

activities. 

As these groups usually meet at fixed times, shift work would 

necessitate absence and discourage membership. 
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Table 4.10 (Q. 12) - Proportion carrying out 
recreational activities alone. 

Activity Performance Percentage 
Male Female Total 

Alone 8 (62) 68 (78) 76 

None 5 (38) 19 (22) 24 

Grand Total 13(100) 87(100) 100 

Table 4.11 (Q. 13) - Daily recreational 
activities period. 

No. of hours 
Week days 1(%) 2 (0-6) 3 (%) 4 and over Total 

(0. 

Monday 29 28 19 18 6 100 

Tuesday 27 30 18 17 8 100 

Wednesday 30 26 17 19 8 100 

Thursday 2ý- -29 20 17 7 100 

Friday 25 26 - 20 20 9 100 

Saturday 16 18 22 21 23 100 

Sunday TT S 20 24 28 100 

Table 4.12 (Q. 14) Extent of being bothered by 
inability to carry out 

* recreational activities alone. 

Extent Percentage 
Male Female Total 

Very much 6 (46) 49 (56) 55 

A little 4 (31) 25 (29) 29 

Not at all 3 (23) 13 (15) 16 

Grand Total 13(100) 87(100) 
1 
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Table 4.13 (Q. 15) - Membership of social groups 

Status Percentage 
Male Female Total 

Member 6 (46) 8 (9) 14 

Non-member 7 (54) 79 (91) 86 

Table 4.14 (Q. 16) - Attendance period at social 
functions. 

N fh Percentage 
o. o ours 

per week Male Female I Male and 
Female 

Male & Female 
Cumulative 

1 1 (8) 11 (12) 12 12 

2 2(15) 26 (30) 28 40 

3 3(23) 16 (18) 19 59 

4 3(23) 15 (17) 18 77 

5 and over 4(31) 19 (23) 23 100 

Table 4.15 (Q. 17) - Extent of being bothered by 
inability to attend social 
functions. 

Extent Percentage 
Male Female Total 

Very much 7 (54) 30 (34) 37 

A little 4 (31) 35 (40) 39 

Not at all 2 (15) 22 (26) 24 
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4.2.3. Relationship with relatives and friends 

It is clear from Tables 4.16 and 4.17 that nearly half visited 

relatives and friends very often and 59% would be very much bothered 

if they were unable to do so. 

The desire to visit relatives and friends on working days would 

be a factor against people7accepting shift, because it would make 

visiting difficult. -Additionally, shift work could affect visiting 

by husband and wife together, particularly with a rotating shift system. 

4.3 Personal problems 

The four items considered in this section are: - i) illness, 

ii) sleep, iii) eating habits and iv) transport. 

Illness 

Table 4.18 shows the general health condition of the respondents. 

The majority (82%) were satisfied with their overall health condition. 

This, for normal day workers, means that there would be no serious 

obstacle to shift work on the grounds of ill health, though this would 

not necessarily apply for multiple shifts where there is some evidence 

that general health ofworkers has been affected by shifts (Chapters 1 

and 2). - 

4.3.2. Sleep 

Tables 4.19 to 4.21 show that 4 out of 5 respondents slept well, 

almost two thirds having 8 plus hours of sleep and about two thirds 

would be upset by a change of sleeping time and period. 

It has been shown (S 1.2.5.1.1) that certain types of shift 

systems cause changes in sleeping habits and this could cause difficulties, 

e. g. day time sleeping for night workers, husband and wife on different 

6 
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Table 4.16 (Q. 18) - Frequency of visiting relatives 
and friends 

Extent of Percentage 
relationship Male Female Total 

Very often 7 (54) 41 (46) 48 

A little 4 (31) 28 (32) 32 

Not at all 2 (15) 18 (22) 20 

Table 4.17 (Q. 19) - Extent of being bothered by 
inability to see relatives and 
friends. 

Extent Percentage 
Male Female Total 

Very much 6 (46) 53 (60) 59 
_ A little 4 (31) 16 (18) 20 

Not at all 3 (23) 18 (22) 21 
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Table 4.18 (Q. 20) - General health condition 

State of health Percentage 
Male Female Total 

Some form of illness 3 (23) 15 (17) 18 

Well 10 (77) 72 (83) 82 

Table 4.19 (Q. 21) - Quality of sleeping 

Quality Percentage 
Male Female Total 

Well 10 (77) 71 (82) 81 

Bad 3 (23) 16 (18) 19 
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Table 4.20 (Q. 22) - Sleeping period 

Percentage 

No. of hours Male Female Male + 
Female 

Male + 
Female 

Cumulative 

6 and below 1 (8) 10 (11) 1 11 11 

7 3 (23) 23 (27) 26 37 

8 5 (38) 35 (39) 40 77 

9 and over 4 (31) 19 (23) 23 100 

Table 4.21 (Q. 23) - Extent of being bothered by 
change in sleeping time and 
period. 

Extent Percentage 

Male Female Total 

Very much 8 (61) 58 (66) 66 

A little 4 (31) 22 (26) 26 

Not at all 1 (8) 7 (8) 8 
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shifts and married female shift workers having to perform house duties 

at different hours. 

4.3.3 Eating habits 

Table 4.22 shows meal times stated by respondents; 86% take their 

breakfast after 0630 and two thirds take evening meal at 1800 or before. 

Table 4.23 shows that over half would be very much bothered by a change 

in these times. 

Shift work amongst the members of a family could cause problems 

with meal times particularly if the wife or mother is 

convenient for normal meal times with the rest of the 

shift would probably affect breakfast and lunch times 

shift is likely to affect evening meal time. Night 

probably make it easier to continue the eating habits 

convenient times. 

4.3.4. Transport 

on a shift not 

family. Morning 

and afternoon 

shift would 

at their most 

Table 4.24 shows the time spent and transport facilities used 

by respondents for getting to work. Two thirds spent up to 15 minutes 

on journey to work and over half either walked or used facilities other 

than bus and train. 

If the time spent and the facilities used for the journey to work 

are taken as indications of the respondents' home distance from their 

work place, it can be reasonably said that they mostly live near enough 

to their work place so that they can conveniently go to work at any 

time without any transport difficulty. Therefore, transport is unlikely 

to be a problem for the introduction of shift work as many live near 
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Table 4.22 (Q. 24) - Meal times 

Breakfast time age -Lunch time age Evening 
Meal time 

age 

0630 and before 14 1200 22 
1 

1700 - 1730 28 

0631 - 0700 36 I 230 32 1 1-1 00 1731 - 1800 38 

0701 - 0730 34 

L 

1245 1245 30 11801 
- 1830 22 

After 0730 16 1300 1 00 1300 16 rfter 1830 12 

Table 4.23 (Q. 25) - Extent of being bothered by change 
of meal time 

Extent Percentage 
Male Female Total 

Very much 6 (46) 54 (62) 60 

A little 4 (31) 1 21 (24) 25 

Not at all 3 (23) 

I 

12 (14) is 
I 
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their place of employment and also transport is often provided in the 

industrial areas or larger cities where shift work is usual. 

4.4 Psychological effects 

The psychological effects considered below are: - i) previous 

work and experience of shift work, ii) spouse's working system, 

iii) existing working system and resistance to changing it and iv) 

willingness to adjust to shift work and flexible working hours. 

4.4.1 Previous work and experience of shift work 

Table 4.25 shows the range of previous occupations, and that one 

third,. previous to the present job, were at school or houswives and 

3 in ten were involved in the clothing industry. 

It can be seen from Table 4.26 that 22% of those. previously 

employed had experience of working on systems other than normal day 

work. About one sixth had left their previous jobs because of being 

on shifts or unsuitable hours CT4.27). 

Some had probably done shift work during war-time when working 

hours were longer, night work more frequent and jobs probably heavier 

than the present one. This may have affected some workers so that 

their present job was chosen to be on a working system other than shifts. 

Most women may have chosen the clothing job because it is generally 

worked on a day system, probably the ýost convenient period to them. 

Some of the reasons stated for leaving previous work, such as 

unsuitable hours and being on shifts are likely to limit the acceptance 

by the respondents of shift systems. 
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Table 4.24 (Q. 26 and 27) - Travelling period and 
facilities used for journey 
to work. 

Transport facilities age) 

Time 
(Minutes) 

Bus Walk Train Car Others Total Total as 
cumulative 

5 and less 10 13 - 1 24 24 

6-10 3 18 - 1 22 46 

ii-is 9 11 - - 20 66 

16-20 11 3 - 1 is 81 

21-30 5 - - 6- 11 92 

over 30 2 - 2 8 100 

Grand Total 40 45 2 10 3 100 

Table 4.25 (Q. 28) -- Previous work 

Job 
Male 

Percentag 
Female Total 

Same type, i. e. clothing 3(23) 27(31) 30 

Other industrial 1 4(31) 14(15) 18 

Office 1 1(8) 5(6) 6 

Shop assistant I- 5(6) 5 

At school 12(15) 8(9) 10 

Housewife - 23(27) 23 

F` ers 3(23) 5(6) 

[E 
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Table 4.26 (Q. 29) - Previous working systems 

System Pe centage 
Male Female Total 

Day work 8 (50) 70 (82) 78 

Changing shifts 4 (25) S (6) 9 

Fixed shifts 3 (19) 3 (4) 6 

Flexible working 
hours 1 (6) 3 (4) 4 

Others - 3 (4) 3 

Grand Total 16 (100) 84 (100) 100 

Table 4.27 (Q. 30) - Reasons for leaving previous 
work 

Reasons Percentage 
Male Female Total 

Poor wage 2 (12) 20 (24) 22 

Child 11 (13) 11 

Marriage - 8 (10) 8 

Not interesting 3 (19) ll. (13) 14 

Poor Management 2 (12) 3 (4) 5 

Promotion 1 (7) 2 (2) 3 

Change of residence 1 (7) 2 (2) 3 

Unsuitable hours 2 (12) 8 (10) 10 

Being on shifts 2 (12) 4 (5) 6 

Travelling problems 2 (12) 6 (7) 8 

Health - 2 (2) 2 

Others 1 (7) 7 (8) 8 

Grand Total 16 (100) 84 (100) 100 
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4.4.2. Spouse's working system 

Tables 4.28 and 4.29 show that only a third of the respondents' 

spouses worked on shifts, and that most had similar working hours to 

their respective partners. 

The working pattern and willingness of spouses are inevitably 

important factors to female workers when deciding to change their 

pattern of work into shifts, because of its effect on their way of 

life, particularly when the husband works on a system other than 

shifts and so may have to be involved in any domestic duty. The 

couple, without children, may find it favourable if husband and wife 

worked on the same turn of duty, because this would mean that they could 

spend more time together than they would otherwise. 

4.4.3. Existing working system and resistance to changing it,. 

As shown in Table 4.30, over one fifth work part-time day and 

the majority (87%) of workers -do not want to change their present 

working system. They would resist change except where it would be 

more acceptable (T. 4.31). 

The significant proportion of part-time workers in the clothing 

industry may be because of the great proportion of married female 

employees working in this industry. This group of workers' 

domestic responsibilities would most probably prevent them from having 

a full-time job, therefore they choose part-time work, which is 

readily available in the clothing industry mainly due to labour shortage 

(S 

The workers' resistance to changes in their working system is a 

factor which would have a restricting influence on their attitudes 



- 110 - 

Table 4.28 (Q. 31) Spouses' working systems 

System age 

Day-work 61 
Changing shifts 18 
Fixed shifts N 
Flexible working hours 3 
Others 4 

Table 4.29 (Q. 32) Spouses' usual working 
periods. 

Starting time Finishing time 
Time % age Time % age 

0600 0700 16 1300 - 1400 12 

0701 0730 6 1401 - 1500 7 

0731 0800 is isol - 1600 8 

0801 0830 17 1601 - 1630 11 

0831 0900 16 1631 - 1700 13 

0901 - 0930 8 1701 - 1730 is 

0931 - 1030 6 1731 - 1800 9 

1031 - 1300 2 1801 - 2000 9 

1301 - 1400 6 2001 - 2200 8 

00 - 2200 8 0600 - 0700 8 



Table 4.30 33 and 34) -. Existing working system and proportion 
preferring a change. 

t 

Change No change Total 

Male Female Male Female 

Normal day work 1(8) 12 (14) 12(92) S4--(-62) 79 

Part-time day 
work* 

- 21 (24) 21 

Grand total 13 87 100 

Up to 30 hours per week. 

Table 4.31 CQ 35) - Reasons given for the Teac tion to 
changing the existing working system. 

Advantages which are % a,, e Reasons for not % age 
thought could be 
gained from a change 
in the present system 

of 
total 

cumula. 
tive 

wanting a change in 
the present system. of 

total 
cumulative 

Shorter day work 27 27 Hours suit husband 23 23 

Working period should 
be within school hours 

22 49 Hours suit family 21 44 

Earlier finish 16 65 Hours fit in with school 
period 

18 62 

Earlier start 7 72 Domestic Commitments 8 70 

Later start 9 81 Satisfied with existing 
system 

7 77 

41 day week 8 89 Hours most convenient 
for women 

7 84 

More leisure time S 94 Night social life would 
not be disturbed 

6 

More convenience 4 98 Prefer day work 4 94 

Longer lunch break 1 99 Being used to it 4 98 

Transport availability 1 100 Health considerations 2 100 
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towards the acceptance of any other working pattern than the existing 

one. This resistance may be because some employees have already: - 

i) selected the pattern which suited their personal, social 

and family affairs, or 

ii) fixed their routine in daily life according to the availaýle 

working hours which they had to take. 

If a worker perfers a change in her working system, it is 

obviously to enable her to have more leisure and convenient work times 

(T. 4.31). Additionally, the effect of industrial and company 

traditions is likely to exert an influence upon the employees' resistance 

to changes of a working system; clothing is traditionally a normal day 

working'industry and part-time day work is a usual practice in some 

companies. 

4.4.4. Willingness to adjust to shift work and flexible working hours. 

The unwillingness to change the present working system is also 

shown in Tables 4.32 to 4.3S. A small proportion (13%) wanted to 

work on shifts (T 4.32) and only 10% were pleased to work on flexible 

working hours (T 4.33), of whom most preferred to start the 6-hour 

fixed period between 0831 and 0930 (T 4.34). A great majority of 

-respondents (73%), especially females, preferred a normal day work and 

only 14% would like to work on flexible working hours (T 4.35). 

If workers felt that a working system may facilitate the performance 

of their various roles and activities involved with work, they would 

react positively to it. Generally, however, it is unlikely that shift 

work facilitates a worker's activities within and outside the job. 
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Table 4.32 (Q 36 and 37) Preferred working systems and the most 
suitable starting time for an 8 hour working 
period. 

P Preference reference 

g St\artilng 
Time 

Day work Morning' 
shift 

Afternoon 
shift 

Changing 
double 

day shift. 

Total 
M 

Male Female Male Female Male Female Male Female Male "emale 

0600 - 0700 - 1(8) 4(5) - 1(8) l(l) 2(15) S(6) 

0701 - 0800 2(lS) 2(2) - 2(2) - - - 2(15) 4(4) 

0801 - 0900 4(31) 60(70) - - - - - 4(31)160(70) 

0901 - 1000 3(23) 16(18) - - - - 3(23) 16(18) 

1300 - 1400 - - 2(15) - - 2(15) 

After 1400 - - - 2(2) 

Total 9(69) 78(90) l(S) 1 6(7) 2(lS) l(l) 1(8) 1 2(2) ý13(1001 87(lC 

Grand total 87 7 3 3 100 

Table 4.33 (Q. 38). Extent of being pleased to work on flexible 
working hours. 

Extent Percentaize 
Male Female Total 

Very much 2(15) 8(9) 10 

-A little 4(31) 29(34) 33 

Not at all 7(54) SO(S7) S7 
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Table 4.3S (Q. 41) - The personal choice of working system 

Percentage 

Choice Male Female Male and 
female 

Male + female 
cumulative 

Part-time day work 30(36) 30 30 

School hours period - 18(20) 18 48 

Day work starting after 
0900 

3(23) 8(9) 11 59 

Day work finishing 
before 1600 

2(15) 9(10) 11 70 

4j day work week 1(8) 2(2) 3 73 

Morning shift 1(8) 6(7) 7 so 

Afternoon shift 2(lS l(l) 3 83 

Changing double day 
shifts 

1(8) 2(2) 3 86 

Flexible working hours 3(23) 11(13) 14 100 

Grand Total 13(100) 87(100) 100 
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One of the reasons for the willingness to take up a working 

pattern might be that the employee has experienced it before; only a 

low proportion of respondents had previous experience of shift work and 

flexible working hours (T 4.26) and therefore a small proportion showed 

interest in them (T 4.32,4.33 and 4.35) even though they were aware 

of many advantages of flexible working hours (S 1.2.4). Although, the 

habits acquired in a day working system may probably offset the 

willingness to adjust to a new system, it has to be admitted that normal 

day work is generally accepted in being more favourable than other 

systems because of its regularity, especially if compared with a 

changing shift system. 

There would be more difficulty for employees when shift work 

replaces their habitual normal day work than there would be for 

freshly recruited workers in a new unit which is starting shift work. 

This is because the former group of older established personnel, 

especially married females, may have pre-arranged their working hours 

in order to cope with other roles and responsibilities put upon them. 

Nevertheless, some of these personnel may be willing to adjust to shift 

work, mainly because their spouses or friends work on this system, and 

similarly some would not like shifts because their spouses work on 

normal day work (T 4.28). Generally speaking, there are three 

main factors which are likely to cause a negative attitude with 

w6rkers to any new working system, and these are: - i) the unsatisfactory nature'of shift work as explained 

previously, . 
ii) inadequate experience of personnel on working systems other 

than normal day work, and 

iii) the condition of full employment in the clothing industry 

gives the employee more freedom to choose the working systems. 



CHAPTER'" S 

. 'PRODUCTIONASPECTS 

5.1 The Nature of the Processes 

5.2 Production Problems 
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PRODUCTION ASPECTS 

The whole of the data for the investigation into production 

can be put conveniently and suitably under the two headings: - 

i) nature of the pýocesses and 

ii) production problems, 

and these are set out below. 

Bearing in mind the types and frequencies of the various 

equipment and systems of making up processes shown in the tables of 

section 5.1, the implications for shift work and flexible working hours 

will be discussed after the conclusigns of each of the eight sub-sections 

have been given. 

5.1 The nature of the processes 

The processes of garment manufacturing considered in this 

section are divided into the following five sub-sections: - 

(i) warehouse and supply of material, (ii) cutting, (iii) sewing, 

(iv) pressing and (v) inspection, on which data for each is given 

below. The meanings of the symbols used in these sections for 

various types of equipment and production systems, where applicable, 

are given in the definition list at the beginning of the thesis and 

the nature and technical and economie implications of these processes 

have been set out in sections 1.1.3 and 1.1.4. 

5.1.1. Warehouse and supply of material 

Table 5.1 shows the type of storage and period covered by stock. 

Tables 5.1 A, B and C are derived from this data, and they show 

respectively frequency distributions, by firms, of the type of storage 
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and period covered by stock of material, and the range and average 

period covered by stock for the various garment types. 

Summary 

Type of storage: 

1) Central warehouse (C. W. ) was used by 41% of all companies, 

47% had small warehouse (S. W. ) attached to the cutting 

-room and 12% stocked their material in the cutting room 

(C. R. W. ) (T S. 1 A]. 

2) The type of material storage depends mainly on the size 

of company. Those companies employing 500 plus persons 

with more than one establishment (T 3.5), 'generally stock 

their material in C. W., and smaller companies stock their 

material in S. W. - or C. R. W. (T. 5.1 and 5.1 A). 

Stock period: 

1) The stock covered at least 100 working days for 35%, between 

50-99 working days for 41% and 30-49 working days for 24% 

(T 5.1 B). The maximum stock period of 175 working days 

was for a large Men's tailored outerwear manufacturer 

(Ave. size 9) and the minimum of 30 working days was for 

an overall maker (Ave. size 1) (T 5.1). 

2) The period, for which the ýtock covers, differs with the size 

(T S. lB) and type of product of the company (T S. lQ. As 

the firm size decreases so does the average stock period, and 

in particular, firms producing men's tailored outerwear garments 

usually have the largest average stock time with Vadies' wear 

and Overalls the smallest. In the latter case the reason 

is, probably, because the fashion for ladies' garments 
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Table 5.1 - Tape of storage and period covered by stock 
for companies investigated. 

COMPANY* Type of storage Period covered by stock 
(working days) 

A 9(m) C. W. - 175 

C 6(M) 

DS (m) 

C W. 

T-c - W. 

120 

100 
E 7(M) C. W. 130 

F 6(L) C. W. 70 

L 6(W) C. W. 100 

Qq(M) C. W. 120 

G 2(L) S. W. 40 

I 2(L) S. W. 80 

1 2(0) S. W. so 

K 4(0) S. W. 40 

M l(L) S. W. so 

N 4(D) S. W. 65 

0 2(L) S. W. 40 

P 2(M) S. W. 70 

B 2(M) C. R. W. 60 

H l(O) C. R. W. 30 

See tables 3.5 and 3.6 for reference 
companies' letters and numbers. 
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Table 5.1 A- Type of storage according to companies. 

Type Frequency Companies involved Ave. Company 
M size by ref. no. 

C. W. 41 A9 (m) -, 
C 6(M) DS(M), E 7 (M) 6.9 

F 6(L)' L 6(W)' Q9(M) 

S. W. 47 G 2(L)' I 2(L)-' 1 2(0)' K 
4(0)" 

2.4 

M l(L)' N 4(D)' 0 2(L)' P 2(M) 

C. R. W. 12 B 2(M)" H l(O) 
l. S 

Table 5.1 B- Period covered by stock according to companies. 

Working days - Frequency Companies involved 
Ave. Company 
size by ref Range (average) M . 

number 

100-175 (124) 35 A 9(m), C 6(M)' D S(My 7.0 

E 7(M)' L 6(W)' Q9(M) 

50-99 (64) 41 F 6(L)' I 2(L)' 1 2(0)' 2.70 

M I(Q' N 4'(D) P2 (M) 

B2 (M) 

30-49 (37.5) 24 G 2(L)' K 4(0) 0 2(L)' H l(O) 2.25 

Table 5.1 C- Garment types, range and average period covered 
by stock. 

G tt 
Companies Range 

i d 
and (average) stock 

ki d armen ype 
Number % age 

per o (wo r ng ays) 

M 1 6 100 (100) 
M 7 41 60 - 175 (111) 
(L) 5 29 40 - 80 (56) 
(P) 3 18 30 - 50 (40) 
(D) 1 6 65 (65) 
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changes more quickly and the material required for Overalls is 

likely to be more easily available than for Men's clothing. 

Discussion and Conclusions 

Before giving the full implications for shift work and flexible 

working hours, there are firstly two items to be considered: - 

(i) Markers (S 1.1.3.3) usually take the required material from 

the work place where the reserves of material are kept, but 

if the material is kept in a separate warehouse, warehousemen 

have to deliver it to the cutting room area. There is usually 

more than one warehouseman, in a large warehouse, who gets 

the order for material and transports it to the work place. 

(ii) Sufficient amount of material for more than one working 
0 

I period (e. g. 8 hours) may be transported to the work place 

if extra floor space is readily available or additional space 

could be provided. This is especially true in the ready-made 

(R-11) manufacturing factories where there are usually larger 

orders for more than one working period. 

Shift work 

1) Shift work would not be a problem, if sufficient material was 

kept in the cutting room or the marker himself transported it from an 

adjacent warehouse, S. W., to the working area. If the material, however, 

had to be delivered to the cutting room by warehousemen on each working 

period (or shift), then warehousemen would be needed for working on 

shifts to supply the required material for each shift separately. 

2) Since men normally work in warehouses and on transport, then 

there would be less problems in getting them to work on shifts because 

men usually resist shift work less than females. 
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3) There would not necessarily be any change in the stock period, 

if the companies work on shifts with the same total output as they 

had on normal day work. 

4) Considering the foregoing statements on labour and stock, then 

warehousing and the supply of materials should not be a major problem 

if a shift working system was introduced to the clothing industry. 

flexible working hours: 

1) In flexible working hours there can be a period of time when 

any operative may or may not be present. Providing there is 

adequate stock of working material available at the start of this 

optional working period, then the operative will be able to work 

even if he wishes to start at the very beginning of the period. It 

is'usual in any system of working to have enough stock available to 

cover these optional working periods, so that flexible working hours 

should not give any serious problems with the supply of material. 

2) There is normally a period of not less than two weeks from 

-receipt of a bespoke (B) order to the delivery of the finished garment. 

This kind of garment is the one which could be ordered with the 

shortest delivery date; R-M garments are made with longer delivery 

periods. Consequently, in flexible working hours there would be 

adequate opportunity for the supply of cloth to be made to the 

processing sections even if the first stage of warehousing and supply 

was absent for the whole of the flexible period, and the marker 

and cutter was present for it. 



5.1.2. Cutting 

Table 5.2 shows the laying-up and marking-in methods, cutting 

equipment and bespoke and ready-made activity in the investigated 

companies. The derived tables 5.2 A to G show respectively the 

companies (i) using various laying-up methods, (ii) making bespoke 

and ready-made garments, (iii) using laying-up methods with special 

reference to B and R-M manufacture, (iv and v) using various marking-in 

methods with reference to their size and B and 'R-M manufacture, 

(T 5.2 D and E), and (vi and vii) using various cutting equipment with 

reference to their size, B/R-M manufacture and the type of garment 

(T 5.2 F and G). 

Notes 

1) It should be remembered that some firms use more than one 

method for each of the processes of laying-up, marking-in and cutting. 

(T 5.2) Consequently, the sum of the percentages for the companies 

using one particular method when each one of the possible methods is 

examined in turn will not be 100%. 

2) ýherever bespoke tailoring (B) was done at the firms investigated, 

the only methods of laying-up, marking-in and cutting used were manual 

laying-up (O. L), marking on the top layer of cloth (O. M. ) and cutting 

by hand shears (S. C. ) respectively. None of the other methods of 

these three processes was employed. -This is typical of industrial 

practice, bearing in mind the nature of bespoke manufacture which is 

concerned with one garment and the cloth for it, specifically for one 

person with his or her unique set of body dimensions and shape. 
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Summary 

Laying-up 

1) There were 18% of the companies investigated using only one 

method of laying-up in their plant (6% for O. L. and 12% for manually 

operated laying-up machine, MA. ), whilst 12% used simultaneously 

three methods OA, M. L. and automatic laying-up machine, A. L. (T 5.2A). 

Method O. L. together with a second method M. L. (29%), A. L. (12%) or 

Hooking-up laying, H. L., (6%) were used in 47%, and M. L. and A. L. were 

simultaneously used in 23%. 

2) There were six companies (35%) manufacturing both B and R-M 

(B/R-M) garments, and 11 (65%) produced only R-M garments (T 5.2 B). 

3) O. L. was used in all firms who made B/R-M garments, 45% of companies 

who made R-M only, and 65% of all companies (T. 5.2 Q. Only one small 

firm (Ave. size of 1.0) used it alone (T 5.2 A). 

4) M. L. either alone or with O. L., A. L. or both (T 5.2 A) was used 

by the most companies (76% with the largest average size of 4.9 (T 5.2 Q. 

These were made up of the largest B/R-11 (Ave. size of 6.6) and the 

medium R-M (Ave. size 3.8) manufacturers (T 5.2 Q. 

5) A. L. was used with OA in 2, with M. L. in 4 and with O. L. and 

M. L. in 2 companies (T 5.2 A). The largest R-M garment producers 

(ave. size of 4.2) used method A. L. (T 5.2 Q. 

6) H. L. was only used with O. L. in a R-M overall manufacturing 

company (T 5.2 A and Q. 

Marking-in 

1) Only one marking-in method was used by 36% (18% for each of O. M. 

and duplicate paper marker, (P. M. ) and 64% of all companies used two 

methods simultaneously, of which there were 58% for O. M. and P. M., and 

6% for O. M. and spray marker, S. M. (T 5.2 D). 
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2) O. M. was used by the most companies (82%) manufacturing B/R-M 

and R-M garments (T 5.2 E). 

3) P. M. only was used in the 3 smallest companies (Ave. size of 1.7) 

(T 5.2D), but it was used in 76% of all companies, which tended to be 

the largest B/R-M (Ave. size of 6.6) or the smaller R-M manufacturers 

(Ave. size of 3.4) (T 5.2 E). 

4) Only one R-M garment producer used S. M. simultaneously with O. M. 

(T 5.2 D). 

Cutting 

1) Hand shears (S. C. ), electric portable (E. C. ), band-knife (B. C. ) 

and die cutters (D. C. ) were used simultaneously, the last three jointly, 

in 29% of the companies, all of which were in B/R-M activity (T 5.2 F). 

Only 6% used S. C., E. C. and B. C. simultaneously, the last 2 in a combined 

operation, and the remaining 65%, all R-M manufacturers, used jointly 

E. C. and B. C. 

2)* All six companies manufacturing B/R-11 garments used S. C. for 

cutting their B garments only (T 5.2 G). 

3) E. C. and B. C. were jointly used, for cutting all types of 

garments, in all R-M manufacturers as well as in all the B/R-M producers 

for their R-M sections (T 5.2 F and G). 

4) Only five B/R-M Men's tailored outerwear manufacturers used D. C. 

jointly with E. C. and B. C. (T S. 2 F) ýor their R-M sections (T S. 2 G). 
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Discussion and Conclusions: 

01-4 r4. 

a) Bespoke: 

1) The cutting of a bespoke garment is usually done by one person 

who performs all necessary operations on the cloth which are O. L., 

O. M., S. C. and bundling of the cut pieces. It seems reasonable to say 

that a cutter could allocate his time so that he could complete the 

cutting activities of a garment before the shift is finished. Then, 

when the cutter left, there would not be any uncompleted job left on 

the cutting table, and the next shift worker could start his job as on 

normal day situation. However, since there would generally be time left 

before the shift ended when a garment was completed, it would be 

necessary for the cutter to start work on another garment if time was 

not to be wasted. In this case, therefore, it would be necessary to 

clear off the table for his shift successor, and he would have to put in 

a bundle, on one side, all the cut and uncut parts for his following 

day's work. There are likely to be the*following disadvantages in 

doing this: - 

(i) The work in progress would increase for the reason set 

out just above; management is always trying to avoid this 

and keep it to the minimum. 

(ii) Additional space and arrangements are needed for keeping the 

uncompleted garment bundles; this would, in turn, increase 

the overhead costs and management problems. 

(iii) There could be mixing of garment parts causing loss of time 

for sorting them out. 
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(iv) There would be loss of time in re-laying the cloth; 

this would lower productivity of the section. 

2) In order to avoid these disadvantages just above, there is the 

alternative of leaving on the table the uncompleted garment to be 

finished by the next shift worker. This means that apart from the 

possible disadvantage of sharing the cutting table and equipment, 

cutters may have to operate as a team and share some part of the full 

day's work. * This would make it necessary to consider the following 

points: - 

(i) The payment system 

If a time-rate payment only is usual, arrangements would 

probably be needed so that in a team, each worker would be 

able to compare his output with that of others. Consequently, 

special arrangements would be needed to take into account 

parts of garments done at the start and finish of a shift. 

If an individual bonus payment system is practised for the 

cutters, then careful attention should be paid to choosing 

the members of each team of cutters, making sure their 

speeds and skills are similar, to avoid any possible 

conflict between the members of the team when sharing the 

bonus. 

Quality control 

It would be necessary to have a control system which would 

indicate the particular team worker responsible for a fault, etc. 

It should beborne in mind that almost all of the full day's work 
is attributed to one shift, and only a very small fraction of it 
would probably be shared by two successive shift workers at the 
end and beginning of the shifts. 
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I 
b) Ready-made 

1) Since R-M garments create the opportunity for standardisation 

of size and style, the cutting room activities are mostly done 

mechanically, so that less m an power and skill are required. For 

example, M. L. and A. L. for laying-up, P. M. for marking-in and E. C. and 

B. C. for cutting of R-M garments were in more common use than manual 

methods (T 5.2,5.2 C, E and G). Although less experienced and 

skilled operatives are needed for R-M cutting activities, and these 

are likely to be more easily recruited and trained, there may be more 

problems to introducing shift work in the R-M cutting room than for the 

bespoke garments. The main reasons are likely to be as follows: - 

(i) It would be virtually impossible to finish a lay exactly 

at the end of a shift, because the average time to complete 

a lay and the time for doing an individual lay vary according 

to the special set of problems that arise in processing. 

Consequently, there will almost always be an uncompleted lay 

left at the end of a shift. 

(ii) Since the operatives in a group, working on a lay, deal 

with multi-layers of material, it would be necessary to 

leave it as it is, an uncompleted lay, if that particular 

group of shift workers needed to complete the lay when they 

return for work on their next shift. This would mean that 

the disadvantages for bespoke at points (i) and (ii) of 

item 1, i. e. increasing work in progress and need for 

additional space and arrangements, would be probably increased. 

(iii) There is usually a team working on cutting activities, 

especially on manual operated and/or controlled methods, such 

as O. L., MA., H. L., O. M., E. C. and B. C., therefore the 
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problems of group working ( as in No. 2 in bespoke section) 

are the same but are likely to be increased because in R-M 

there may be as many as five persons involved as against one in 

bespoke. 

2) It would be easier to allocate responsibility for quality and 

performance if the full complement of operatives were put into three 

groups according to the job, i. e. laying-up, marking-in and cutting, 

because each group then would be responsible for the faults involved 

in the individual operation. 

3) There are certain activities, wh 

' 

ich are preparatory to sewing, usuallyl 

carried out in the cutting room, i. e. splitting up, ticketing, fusing 

and bundling of cut parts. These are carried out by semi-skilled 

workers who are paid normally on a time-rate system. There should be 

no seriotis shift work problems at all with these tasks because the jobs 

are done individually and within a range of a few minutes by semi-skilled 

operatives (see section 1.2.5.1.4). Consequently, direct allocation 

of responsibility for quality and productivity is done simply and 

payment is made only to the one individual; the shortness of the jobs 

eliminates the sharing of a task between shifts. 

Flexible working hours 

(a) Bespoke 

1) The system can easily be applied for bespoke garment cutters, 

because: - (i) they do not have to share any equipment, (ii) their 

work is independent of the other employees and (iii) the quality and 

quantity of output produced by each cutter can be controlled as easily 

as on normal day work. There would not be, therefore, the problems 

of sharing equipment, uncompleted work, payment and responsibility 
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for faults; the cutting activities can be done just as well as on 

normal day work. 

2) The system, additionally, provides the advantage of the flexible 

period at the end of the day which gives opportunity to the cutters 

to complete their work before they leave if necessary; relating to this, 

usually any debit or credit times can be carried forward to their 

following working days. 

(b) Ready-made 

It would not be easy to introduce flexible working hours in a 

R-M garment cutting section (including preparatory operations for 

sewing), especially where team work is usual and involves supervision 

of productivity and quality (see section 1.2.5.2.4 F), because: - 

(i) Each task in the work is dependent on a few operatives, and 

- there could be bottle necks or shortage of work respectively, 

if some operatives are earlier or later than those in the 

next stage of a process. The same problems could occur 

if some workers leave earlier. than others. The problem 

would probably increase, even if more automated equipment 

was applied to ease any difficulties, because it usually 

gives higher output than the manual kind. These difficulties 

would apply if flexible working hours replaced shifts or day 

work. 

(ii) Managerial tasks, responsibilities and attendance would be 

greater than for day work because flexible working involves 

a longer working day. 
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5.1.3. Sewing 

Table 5.3 shows the production systems used in the sewing 

sections. The derived tables 5.3 A and B show respectively the mix 

of the six Production systems used by the companies and the six 

separate Production systems and the companies using them. 

Summary 

1) Four companies (23%) used only one production system and the rest 

used 2,3 or 4 systems simultaneously. 

2) Make-through system (M. T. S. ) was used simultaneously with conven- 

tional bundle system (C. B. S. ) alone or together with transporter system 

(T. S. ) in 12% of companies, and it had the least usage in comparison 

with other systems. It seems unlikely that M. T. S. would be used in 

the mass production trade. 

3) Straight line system (S. L. S. ) and progressive line system (P. L. S. ) 

were each operated simultaneously with some other systems in 30% of 

companies. 

4) C. B. S. alone was used in only one company and simultaneously 

with some other methods in 36% of the companies. 

5) More than two thirds (70%) used progressive bundle system (P. B. S. ) 

either alone (17%) or simultaneously with some other methods. 

6) T. S. was simultaneously used with some other systems in 35% 

of companies. 

7) Generally, the majority (77%) of the companies used more than one 

production system in their sewing sections, and M. T. S. and P. B. S. were 

respectively used in the least and most companies, but all six systems 

were used both in B/R-M and R-M garment manufacture. 
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Table 5.3 A- The "mix" of the six Production systems 
used by the companies 

Production system(s No. using 
bl S 3 h 

l 
age Companies involved Ave. size (see ta e . ) e system/s Making B/R-M Making R-M by ref. no. 

C. B. S. 1 6 1 2(0) 2.0 

P. B. S. 3 17 P2 H 1(0)- K 4(0) 2.3 

M. T. S., C. B. S. 1 6 B 2(11) 2.0 

S. L. S., P. B. S. 1 6 - G 2('L) 2.0 

P. L. S., C. B. S. 1 6 m l(L) 
1.0 

C. B. S., T. S. 1 6 0 2(L) 2.0 

P. B. S., T. S. 2 ll. S E 7(M)' L 6(11) 6. S 

P. L. S., P. B. S. 1 6 1 2(L) 2.0 

M. T. S., C. B. S., T. S. 1 6 F 6(L) 6.0 

S. L. S., P. L. S., 
P. B. S. 

2 ll. S A 901) C 6(M) 7. S 

S. L. S., C. B. S., 
P. B. S. 

1 6 - D 501) S. 0 

P. L. S., P. B. S., T. S. 1 6 N 4(D) 4.0 

S. L. S., C. B. S., 
P. B. S., T. S. 

1 6 Qq(m) 9.0 
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Discussion and Conclusions: 

Shift work: 

Apart from the three problems of sharing machines and payment 

and allocating faults, which will be discussed in section 5.2, there 

should not be any other difficulty in introducing shift work in the 

sewing room. 

Flexible working hours: 

1) Introduction of flexible working hours would not cause any 

problem in the sewing room where M. T. S. is practised. This is because 

the work on this system is independent and only one person performs 

all operations involved in assembling a complete garment and can work 

as well flexibly as with normal day work. 

2) The system could not be easily applied in the sewing rooms with 

S. L. S. and/or P. L. S., because the operatives on these two production 

systems work in teams and the p arts of a garment are passed from one 

operative to another, in a team, for successive operations, i. e. the 

work is completely dependent on a full team being present. Any delay 

or absence, therefore, of any operative would result both in "bottle 

necks" and shortage of work. 

3) Flexible working hours could be more easily applied in a sewing 

room with C. B. S. than with S. L. S. and P. L. S., because the stock of 

garment parts in C. B. S. would provide. some reserves of work, which 

would makethe operatives, to some extent, less dependent on the other's 

work. To ensure a sufficient supply of work for each operative during 

flexible periods, the stocks should be kept high. This, in turn, would 

increase the work in progress and consequently involve economic losses 

for the company due to the increased necessity for semi-processed 
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material, stock control, and space and equipment for storing. 

4) Since there are normally work stations provided with systems 

P. B. S. and T. S., where reserve stocks are stored for each operative, 

flexible working hours would not create serious problems providing 

the stations keep a sufficient amount of work to be used during flexible 

periods. Operatives are'less directly dependent on each other's work 

with P. B. S. and T. S. than with S. L. S., P. L. S. and C. B. S., because, 

in the former case, the stored work in progress is usually high enough 

to supply operatives who arrive for work at'different times. 

5.1.4. Pressing 

Table 5.4 shows the number and period of off-pressing operations 

for various types of garments. There are more details given on the 

nature of the pressing operations at Appendix A. 

Summary 

1) The time spent on each off-pressing operation for various types 

of garments was between I to A 
minutes only. 22 

2) The highest number of operations (11) and longest period of 

time for off-pressing a complete garment were for a jacket/coat; the 

average total time spent on pressing this type of garment was only 

twelve minutes. 

3) The minimum average number of pressing operations (2) was for a 

skirt with an average total pressing time of only three minutes. 

Discussion and Conclusions: 

Shift work: 

There is unlikely to be any difficulty caused by the introduction 

of shift work in the pressing room, because each operation can be 

performed within a few minutes and therefore the operative would be 

f 
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Table 5.4 - Number and period of off-pressing operations 
for various types of garments in the Companies observed. 

Approx. time 
Average total 

No. of operations* (minutes) time (minutes) 
spent for Type of garment Range I Average spent on each pressing the 

(1) ýoperation 1 garment (lx2) 
Range Average 

(2) 

Jacket/coat 5-11 8 j -2j ij 12 

Trouser 2-4 3 j-2 li 4 
3 3. -- 4 

Dress/Blouse/ 2-6 4 j- 2j ij 6 
Overall 

Skirt 1-3 2 - 2j ij 3 

Performed by different operatives. 
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able to finish his/her work on a garment before the shift finished. 

Flexible working hours: 

1) Since pressing operations are normally done by different operatives 

(on separate equipment), in order to keep the production line balanced, 

all the operatives on the line should start and finish their work as a 

team. Any delay or early leaving by any operative, due to the nature 

of the flexible working hours, would cause both shortages and "bottle necks" 

of work. 

2) The problem mentioned immediately above may be lessened through 

either of the following ways: 

(i) The employment of reserved multi-skilled operatives to work, 

within flexible periods, where an operative is not present, 

and/or keeping a sufficient amount of work in progress in 

order to prevent any shortage of work for operatives. Both 

cases would obviously create economic loss for the company 

(See also discussion in Section 5.1.2). 

(ii) Making arrangements between those operatives working on the 

same line so that they start and finish their work as a team; 

however, this would be against the idea of flexible working 

hours, which offers the operatives the freedom to choose the 

starting and finishing times of their work, within certain 

limitations. 

3) The starting and finishing times of the last operative working 

in a pressing line would obviously affect the next process, i. e. 

inspection, because inspectors should be continuously supplied with 

work by the last presser. If the working times of these two workers 

did not coincide then this would create the same problems mentioned 

in No. 1 above. 
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5.1.5. Inspection 

Table S. S shows the approximate time spent on the final 

inspection of various types of garments. 

Summary 

The maximum inspecting time for any garment is only four minutes, 

but the average time does not exceed three minutes. 

Discussion and Conclusions: 

qh i ft Iyn-rle - 

The introduction of shift work in the inspection section would 

not cause any problems because the whole final inspection work is done 

within a few minutes and the inspector could easily finish her 

individual work on a garment before the end of the shift. There is 

no continuity of operations, involving a-few necessary people, in this 

task, as there was for other operations, e. g. sewing and pressing. 

Flexible working hours: 

This system would not eisily operate in the final inspection 

department, because it may involve the problems of "bottle necks" and 

shortage of work in garment packing and in the warehouse. 

5.2. Production problems 

There are three main problems considered below, which are likely 

to be involved with the introduction of shift work and these are: - 

(i) operative dislike of sharing machines, 

(ii) payment for one job on an unfinished garment made-up by two 

operatives, and 

(iii) attributing faults to a particular operative. 

The last two difficulties are brought about at the change over 

of shift workers. 
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Table 5.5 Period of time for final inspection of various 
types of garments. 

f 

Approximate period (minutes) 

Type o garment 
Range Average 

Jacket/coat 2-4 3 

Trouser 1-2 ij 

Dress/Blouse/Overall 1-4 2j 

Skirt 1-2 ij 



- 146 - 

None of the above mentioned problems would arise with the 

operation of flexible working hours because on this system every 

operative could work with the same conditions as on normal day work. 

Therefore, there will only be implications of shift work dealt with in 

the following sections. 

S. 2.1. Operative dislike of sharing machines 

It was considered that this problem would be particularly likely 

to arise in the sewing room because a sewing machine is a craft equip- 

ment rather than a machine, and, therefore it could be run differently 

by various persons. Hence, some operatives often believe that one 

person must have the full responsibility for a machine if she is 

expected to take care in keeping it at a top operating efficiency, 

otherwise the machine does not get the same care and attention. 

Table 5.6 (derived from Table 5.1, Appendix Q shows the extent 

of the dislike of sharing machines in the establishments visited, with 

reference to location. Table 5.7 (derived from Table 5.2, Appendix 

gives the location of establishments with reference to total number 

and average age and working period of employees in the area. 

Summary 

1) There were 18 establishments in each of the traditional and 

non-traditional areas in which respe ctively 66% and 28% found the 

operatives very much concerned about sharing machines; 47% of all 

establishments found the operatives very much concerned (T 5.6). 

2) The total number of establishments and employees in both areas 

were nearly the same, but there was a difference between the average 
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Table S. 7 - Location of establishments with refercnce 
to total number and qverage age and working 
period of employees in the area. 

Establishments Employees 

Location Total 
No. 

age Total No. age Ave. age 
(weighted)* 

Ave. working 
period (years) 

Traditional 
areas 

18 so 4050 so 38 9.3 

Non-traditional 
areas 

18 so 407S so 24 4.5 

Grand total 36 100 9125 100 31 

* See Appendix C, Table S. 2, foot note (2). 
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age of employees in the traditional and non-traditional areas, 38 and 

24 years respectively (T 5.7). 

Discussion and Conclusions: 

1) Since a great proportion of operatives, especially in traditional 

areas seem to. be -reluctant to share their machines, this could cause a 

problem for management with the introduction of shift work. 

2) Two possible causes, which appear to create the greatest amount of 

dislike for sharing machines, were the location of the work place, i. e. 

traditional or non-tradiitonal area, and the average age of the worker. 

This was because in the former area the average age was 14 years more 

than in the latter. The greater average age of the traditional area 

group, however, really means that this group has worked longer on 

sewing than the non-traditional lower age group (T 5.7). Consequently, 

it is reasonable to suppose that the real cause of the high percentage 

of the traditional group having the greatest dislike *of sharing 

machines is caused by those operatives in that group having a longer 

working period on that job. 

3) Since clothing firms are establishing larger branches in 

developing regions, where the clothing industry is new, then the 

problem would be less severe here, since the workers would be generally 

new to the task of sewing. The problem could also be lessened in any 

of the larger establishments, which usually have more than one 

production line operating on the same type of jobs, by shifting operatives 

(for any particular job) from one line to another on, say, a weekly or 

fortnightly basis-, before they get used to the particular machines. 

There was some evidence of this being done in some of the establishments 

visited. 
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4) The trend towards the development and industrial use of more 

modern and sophisticated machines, e. g. long seamer, should make the 

recruitment of younger employees more easy, especially boys. The 

latter probably would not be as interested in coming into an industry 

where the types of job and related equipment involved largely 

unsophisticated traditional machinery and techniques. Therefore, 

the problem should be reduced due to the nature of: - 

(i) machine: the persons working on modern machines would I 

. probably no longer be machine operatives but machine minders, 

as their roles would be mainly to feed the machine rather 

than run it, and 

(ii) employee: younger employees, i. e. those with a comparatively 

short working period on a machine, are less likely to be 

concerned about sharing than older persons who would 

obviously have been working with a machine for a longer 

period. 

5.2.2. Payment for one job on an unfinished garment made up by two 
operatives. 

Table 5.8 shows the payment systems operated in the different 

sections of the establishments investigated. 

Summary: 

All cutting operatives were paid on some kind of time-rate 

basis; the largest proportion (84%) were on a time-rate incorporated 

with either a group bonus (56%) or an individual bonus (28%). 

2) The majority of sewing (80%), pressing (55%) and inspection 

(59%) operatives were paid on a piece-rate system. 
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Table 5.8 - Payment systems for the making-up sections 
of all establishments visited; types and 
extent used. 

Payment System 

Making-up, 
section 

Time-rate incorporated 
with 

Total 

Piece-rate Time-rate Individual Group bonus 
bonus 

Cutting - 16 28 56 100 

Sewing 80 6 5 9 100 

Pressing 55 18 12 is 100 

Inspection 59 25 16 100 

Warehouse workers are paid on a time-rate basis. 
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Discussion and Conclusions: 

The problem of paying for a job on an unfinished garment/s, 

involving two operatives, would only apply for piece-rates and time-rates 

incorporating some form of bonus. Consequently, all categories of 

workers would be concerned to varying degrees (T 5.8), but this must 

be considered against the proportion of each category of worker 

employed in the clothing industry (T 1.7). Using these two tables 

together there would be five main points arising, as follows: - 

1) Sewing would be the biggest problem area since almost all 

establishments used piece or time/bonus rates, and in the industry, 

75% of all operatives are sewing machinists. 

2) In cutting, most of the establishments are affected by bonuses 

but this class of work comprises only 9% of industrial personnel so that 

the problem is nowhere near as severe as in sewing. 

3) Pressing and inspection would follow the same pattern as cutting 

since each uses a small proportion of the total industrial personnel. 

4) In pressing and inspection, wher6 payment is other than by time 

rate, the problem would be considerably reduced because the individual 

operative task takes only a minute or so (T 5.4 and 5.5). This would 

be especially true for sewing where the production system is other 

than make-through (Appendix A). 

5) Finally, it may help in those opetations, where problems arise 

from sharing the work on a garment between more than one operative, if 

tickets are used on garments to indicaýe how much work has been done by 

each operative. Additionally, all workers might be considered as 

being in one total group rather than on separate shifts so that the 

total bonus would be shared equally. Problems may arise, however, if 
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some workers are considered by others to be unworthy of a share 

equal to theirs because of their lack of skill and speed of work. 

These ideas above may involve extra administrative cost. 

5.2.3. Attributing faults to a particular operative 

It is possible that two operatives might be involved in 

performing a job on one garment, when shift work is operated. There 

could be a serious problem of identifying the person who had caused 

the fault, if a faulty garment was made. Additionally, there would, 

be the problem of getting faulty garments repaired by the related 

operative, because a job could be done on one shift aiid be inspected 

on the following shift/s when the appropriate worker is absent. 

Table 5.9 shows how important these problems were considered 

to be by management of the establishments visited. 

Summary: 

The greater proportion (60%) considered them as very important 

and 23% found them a little important. 

Discussion and rn-nr1wzinnq- 

1) The shift work problems, set out just above, would not be so 

severe if all or some of the following were carried out: - 

(i) all operatives were paid on a time-rate system, 

(ii) each job on a garment was broken down into small operations 

so that each of these would take only a short period of 

time to be completed, and 

(iii) there was a central repair section in the factory where 

all faults were corrected by a group of menders. 

The reasons for these three points are respectively: - 
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Table 5.9 - The extent to which the importance of problem 
(of attributing faults to a particular person) 
was consi. dered to be by management personnel. 

Extent opinion 

Very much 60 

A little 23 

Not at all 17 
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(i) the correction of faults by any operative would not cause 

a loss of wage for her, 

(ii) there would be only a small possibility that an operation 

would be done by two operatives, and 

(iii) it would not be necessary to return faults to the 

oeprative concerned. 

It must be emphasised, however, that the third point could be a 

disadvantage because most firms would prefer to return a faulty job to 

the operative responsible, because she would see the fault and have 

no doubt that she was the culprit so that management/operative relations 

would not be impaired. Furthermore, the operative, if shown the fault, 

would tend to be more careful and consequently the standard of quality 

should increase. 

2) The-problem of attributing faults to a particular operative 

would be most likely to arise in the cutting room, because some jobs 

take a comparatively longer p; riod than jobs in other sections. 

Problems could also arise in a sewing room with such production systems 

as make-through, which involves-long periods of time for the operations 

on a garment, and where piece rate payment is operated. 

3) In the pressing, and probably the sewing sections, where each 

operation takes only a few minutes, there would not be the problem of 

allocating faults to a particular opýrative, because there is no need 

to share a job on a garment. 

4) If it was decided to have faulty garments repaired by the 

operative causing the fault, then there could be a problem of storage 

if the garments have to be kept for a period of time to enable the 

repair to be made according to the management's wishes. 



'-'CHAPTER'- 6 

ASPECTS 

PART I 

6.1 Total cost per garment (C 
T) 

6.2 Factors affecting capital utilisation 

6,3 Determinants for return on capital 

PART 2 

6.4 An examination into the effect on 
profitability (R) of various types of working 
schemes with special reference, where applicable, 
to CP COW CL' P' COF and x. 



- 156 - 

CHAPTER 6 

ECONOMIC ASPECTS 

It will be necessary at the start of this Chapter in Part 1 to 

explain and examine the various economic factors involved in this 

investigation and to derive a general formula for profitability. The 

actual analysis of profitability will be set out at Part 2 using the 

variables set out in Part 1. 

The four main items on economic aspects explained and examined 

below are: - (i) total cost per garment, (ii) factors affecting 

capital utilisation and (iii) determinants for return on capital 

employed. The actual analysis of costs and profitability as they are 

affected. by shift work and flexible working hours is dealt with under 

the heading of: (iv) An examination into'the effect on profitability 

of various types of working schemes. In this Chapter, it is always 

assumed that when different systems of working are involved in a 

comparison of profitability, there is no change in the work load of 

the operatives used in each part of the comparison. 

Flexible working hours (scheme F) would not provide any major 

economic advantage for management in respect of utilisation of machinery 

although there may be some advantage'for management from an improvement 

in recruitment and productivity of workers (S 1.2.2). It is a system 

devised not to utilise machinery more effectively but really to make 

the working hours more convenient for the worker. This system, 

therefore, will only be considered where it is felt necessary. 
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.... ......... 
PART f 

Total cost per garment 

The total cost, C T' of any garment is the sum of all costs 

incurred which can be reasonably attributed to its production. 

These costs for material, equipment, space, energy, labour, 

administration and other running costs of the plant are then: - 

C Total annual costs of the Company 

Total annual number of garments produced 

CT can reasonably and conveniently be divided into three main 
87,88 

cost items, explained below: - (i) material (CM), (ii) labour (CL) 

and (iii) overheads (C 0). CM%, CL% and C0% vary between the 

- 0-. - companies (T 6.1) and the type of garment produced (T 6.1A); CmO - 

50.6, C 
L%= 

24.9 and 24.5 (T 6.1). All items and elements 

of CT which will be dealt wIth below are defined as the ratios 

obtained from the total annual expenditure on any particular item 

or element (e. g. material, labour, d6preciation, poWer, etc. ) divided 

by total annual number of garments manufactured by the company on single 

shift (Scheme S). 

Material (C 

CM is the cost of cloth and irimmings per garment, the latter 

being lining, canvas, padding and fusing materials, thread, buttons, 

zips and so on. 

Cm% is usually largerthan CL% and C0% (T 6.1 and 6.1 A), and 

typical ratios are 2: 1: 1 respectively, but this of course can vary., 

because any type of garment must involve differences in material 

and making up cost (T 6.1 A). CM would usually be fixed for a certain 
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Table 6.1 

Individual and mean values of C%CL% and C% for the 
comapnies investigated with re? e'rence to be. sooke and p 
ready-made activity. 

Activity 
Company CM CL C0 CT Bespoke Ready- 

made 

A 9(M) ss 23 22 100 3S 6S 

B 2(M) 43 38 19 100 20 80 

C6 (M) so 27 23 100 - 100 

D S(M) S2 28 20 100 100 

E 7(M) 40 30 30 100 is 8s 

F 6(L) 4S 29 26 100 - 100 

G 2(L) 40 24 36 100 - 100 

H 1(0) S9 16 2S 100 - 100 

I 2(L) so 2S 2S 100 - 100 

1 2(0) 70 is is 100 - 100 

K 4(0) ss 12 33 100 - 100 

L 6(W) S6 28 16 100 s 9s 

M l(L) so 23 27 100 100 

N 4(D) 40 25 3S 100 100 

0 2(L) 60 20 20 100 100 

P 2(M) 4S 3S 20 100 s 9s 

Mean SO. 6 24.9 24.5 100 

See Table 6.1 at Appendix C. for statistical 
values of these parameters. 
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Table 6.1 A- Mean values of CM%, CL% and C0% for 

the companies, as regards type of garment. 

Type' 
of 

garment 

No. of 
companies 

C `0 
M C L C 0 

C T 

(W) 1 56.0 28.0 16.0 100 

(M) 6 47.5 30.2 22.3 100 

(L) 5 49.0 24.2 26.8 100 

(0) 3 61.3 14.3 24.4 100 

(D) 1 40.0 25.0 35.0 100 

All 16 1 50.6 24.9 24.5 100 
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type and size of garment, irrespective of the amount of output and the 

type of working system. CM% would most probably change if CL% and/or 

C0% altered due to working on scheme F or scheme S. 

6.1.2. Labour (C L) 
cL has been defined previously in the list of definitions as 

the sum of all man-power charges for the production of a garment, * but it 

also can be taken as the ratio of total annual wages of the production 

employees to the total annual number of garments produced. Similarly, 

CL can easily be calculated on the basis of the time spent for making 

up of a garment and the average hourly rate of wages paid to production 

employees. Each of these figures would be reasonably similar but which 

should be used would depend upon the nature of the problem in which they 

were involved, e. g. a work-study engineer may use the last but one 

accountant may prefer the first. The first method will be considered 

as applicable in this thesis. 

It can be seen that CL obviously mainly depends on the type of 

garment and the specific time and skill involved, e. g. CL for a man's 

suit would be more than that for an overall (T 6.2). CL% varies 

considerably between and within the companies manufacturing the same 

or different types of garments (T 6.1 and 6.1 A), mainly because of the 

differences between: - (i) the material used for various types and 

styles of garments, (ii) the wages Fraid in alternative regions and/or 

for different levels of skill required for various types and styles 

of garments and (iii) overhead charges 6f different companies. 

C L' and most probably CL%, are the main factors which are likely 

to be affected by the introduction of shift work, because of the shift 

premiums which are usually paid to the workers as compensations for working 

during other than normal hours. CL would be the same for scheme F as 
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Table 6.2 Average CL (i ) for the companies investigated, 

with reference to type of garment. 

Type of Te Of 
garment 

Company 

1 
(W) 

1 
(M) (L) ' (0) (D) 

, q(M) 
3.90 

- B 2(M) - 3.20 

C 6(M) - 3.60 

E 7(M) - 3.30 

F 6(L) - - 3.70 

G 2 (L) 2.20 

H l(O) - 0.32 

K 4(0) - 0.38 

L 6(W) 2.70 - - 

M 2.40 

N 4(D) - 0.90 

0 2(L) - -- 2.50 - - 

Mean 2.70 3.50 2.70 0.35 0.90 

-2.70 +3.50 + 2.70 + 0.35 + 0.90 Industrial survey mean value of CL5=2.00 
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it would be for scheme S, but CL% would possibly change by the 

application of scheme F because C0% would probably not be the same for 

two working schemes. The reason for these probable changes in C 

will be discussed later. 

Overheads (C-) 

C0 consists of all manufacturing costs of a garment other than 

C, and it can be categorised into: - (i) variable (C ) and (ii) fixed (C L OV I 

as explained below. C0%, C OV 
% and C OF % vary between the companies and 

the types of garments produced; 24.5 (T 6.1), 'U 
V% =8 and 0 

UOF% = 16.5 (T 6.3). Table 6.3 A shows mean values of Eov*-,, and COF 

for the companies investigated as regards type of garment. 

6.1.3.1. Variable (C 
--! ýýv 

COV includes all overhead elements of a garment cost which would 

vary in relation to the output that a certain sized plant has within a 
89,90 

specific period of time, e. g. a year. C OV can be divided into four 

elements: - (i) rates and rents (C R ), (ii) insurance (C N)p 

(iii) depreciation (C D and (iv) senior and specialist staff (C 

57 The Method of Depreciation 

If the machinery is depreciated at a rate sufficient to recover 
the initial outlay by the time the machine is obsolete, then 
the longer the hours worked, the less the cost of depreciation 
per hour and so per unit of output. The shorter the period of 
depreciation, the greater the savings from shift work. 

2. If the depreciation is based on the expected mechanical life, 
shift work will make no difference. 

In a period of rapid technological change the first type of 
depreciation seems more logical than the second. 
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Table 6.3 C Ov, C OF and CO as percentages of C T* 

Company C OV% C OF % C0% 

A 9(M) 8 14 22 

B 2(M) 6 13 
. 
19 

C 6(M) 9 14 23 

D S(M) 7 13 20 

E 7(M) 12 18 30 

F 6(L) 9 17 26 

G 2(L) 13 23 36 

H 1(0) 8 17 25 

I 2(L) 8 17 25 

j 2(0) 5 10 is 

K 4(0) 9 24 33 

L 6(W) 6 10 16 

M 8 19 27 

N 4(D) 11 24 35 

0 2(L) 6 14 20 

P 2(M) 5 is 20 

Mean 8 16. S 24.5 

See table 6.1 at Appendix C for statistical 
values of these parameters. 
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Table 6.3 A- Mean values of C OV %, C OF % and C0% for 

the companies investigated as regards 
type of garment. 

Type of 
garment 

No. of 
companies 

C Ov COF C0 

(W) 1 6.0 10.0 16.0 

(M) 6 7.8 14.5 22.3 

(L) 5 8.8 18.0 26.8 

(0) 3 7.4 17.0 24.4 

(D) 1 11.0 24.0 35.0 

All 16 8.0 16.5 24.5 
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There is an inverse relationship between C OV (and its constituent 

elements) and the total number of working hours of the plant, i. e. the 

higher the utilisation of the plant by introducing shift work, the 

lower would be C OV and its constituent elements. This implies a fixed 

amount of total expenditure for the plant irrespective of the total 

hours worked by the plant. For example, if C OV `2 El where a plant 

works on scheme S, then it is likely to be Ej for schemes ID and 2D 

and E-1 for schemes 1T and 3T. The reason for this is because C 3 OV 
is likely to be halved with scheme 1 D, because total output is the 

same as for scheme S, and therefore each element of C OV is likely to 

be halved, e. g. C DI because the machinery and plant needed for scheme 

1D should be half of that for scheme S. This kind of arguement also 

applies for scheme 1 T., etc. 

C OV and its constituent elements would most probably be the same 

for scheme F as it would be for scheme S, because the total annual 

variable overhead charges andthe total annual output would be the 

same on both schemes. ' C OV %, CR%, CN%, CD% and CS% may be different for 

various companies (T 6.3 and 6.4), mainly because of the location of 

the plant, which involves CR and possibly CSP and the age and the type 

of equipment used in the plant, which involves C and probably C- D N' 
ýRlo = 2.3, ENI-6 = 1.7, -C %=2.4 and C%=1.6 (T. 6.4). 

DS 

6.1.3.2, Fi !! ýýF) 

Unlike C Ov which is usually taken to be incurred before any 

garment is manufactured, e. g. CR. ' i. e. rates and rents per garment, 

C OF' e. g. CP which is an element of it, i. e. power cost /garment, is 

incurred whilst the plant is being worked and would be a fixed category 

of garment cost, irrespective of the number ofhours the plant works. 

Thus, there is a direct relationship between the total fixed overheads 
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Table 6.4 Overhead elements as percentages of CT 

ements EE Ulements lements Variable (COV Fixed (COF 
ý 

c R% COO c D 
CS% Total CAD'* cm% % cp c% 

t Total 
Comp any 

A 9(m) 2.6 1.8 2.2 1.4 8 6.9 2.7 2.3 2.1 14 

B 2(M) 2.0 1.4 1.6 1.0 6 S. 0 3.0 3.0 2.0 13 

D S(m) 2.2 1.8 1.8 1.2 7 5.6 3.0 2.9 1. S 13 

F 6(L) 2.2 2.0 2. S 2.3 9 7.0 3.5 3.9 2.6 17 

11 l(O) 2.0 1.5 3.0 1. S 8 6.0 4.0 4.2 2.8 17 

1 2(0) 1.6 1.2 1.4 0.8 5 4.0 2.2 2.0 1.8 10 

L 6(1q) 1.4 1.0 1.9 1.7 6 5.0 1.6 1.8 1.6 10 

M l(L) 2.0 2.2 2.6 1.2 8 7.0 3.8 4.3 3.9 19 

N 4(D) 2.6 2.5 3.0 2.9 11 8.0 5.9 5.8 4.3 24 

0 2CL) 1.6 1.2 1.8 1.6 6 7.1 2.9 2.1 1.9 

L j 

14 

Mean 2.3 1.7 2.4 1.6 8 6.7 3.6 3.5 
1 -- 

2.7 16. S 

See Table 6.1 at App. C for statistical values of these parameters. 
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Table 6.4 A- Overhead elements as regards type 
of garment. 

Elements Variable (C ov 
Fixed (C OF 

F 

T 
gle, g garment 

CR%j CN%j -C % 
D 

C, % Total Cm% Cp% CA% C% 
t 

Total 

(1111) 1.41 1.01 1.9 
i 

1.7 6.0 5.0 , 1.6 

1 

1.8 1.6 
1 

10 
. .0 

(M) 2.21 1.71 1.9 1.2 7.0 1 5.5 2.9 2.7 1.9 13.0 

(L) 2.1 
1 

1.8 2.4 1.7 8.0 7.0 3.4 3.4 2.8 16.6 

(0) 1.8 1.3 2.2 1.2 6.5 8.0 4.0 
T 

4.1 3.5 19.6 

(D) 2.4 2.2 3.0 2.4 11.0 8.0 5.9 5.8 11- 4.3 24.0 

All 2.3 1.7 2.4 1.6 8.0 6.7 
1 

3.6 
1 

3.5 2.7 16. S 
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of the company and the total number of working hours of the plant, 

i. e. there is an increasing amount of expenditure as the total number 

of working hours, i. e. output, of the plant increases. Therefore, 

introduction of shift work would increase the total amount of fixed 

overhead charges, but it has no effect on C OF' which can be divided 

into four elements: - (i) administration and staffing relating to 

shop floor activities (C A ), (ii) maintenance (C 
m 

), (iii) power 

(C 
P) and (iv) transport (C 

t These elements and the resulting C OF 

vary considerably between the companies, mainly because of location 

and size of the firm, age of equipment and type of garment; CA6.7# 

CM00,3.6,16PI-a = 3.5 and Ut% = 2.7 (T 6.4). 

C OF is likely to increase if scheme F replaces scheme S, 

because of the longer opening period of the plant with scheme F which 

may involve higher CA and Cp respectively due to the: - (i) probable 

need for paying overtime to some employees if their presence was 

required during flexible periods and (ii) necessity for a longer heating 

and lighting period for the plant. 

6.2. Factors affecting capital utilisdtion 

There are two main factors considered below: - (i) number of 

shifts (N) and (ii) number of workers (W), which would affect the 

utilisation of capital employed (C) and/or expenditure (E) on plant 

and machinery. 

6.2.1. Number of shifts (N) 

If the number of annual working hours of a plant. is called "rate 
68,91 

of utilisation", then for a single shift (normal day work) it is 1920 

(5 days/week x8 hours/day x 48 weeks/year), for a double-day shift 

becomes 3840 (2 x 1920) and for three-shift system 5760 (3 x 1920). 

This rate, therefore, depends largely on the number of shifts, N, 
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which a plant works, where N would be 1,2 and 3 respectively for single 

shift, double-day shift and three-shift systems. Since the total 

capital employed and/or expenditure for a certain sized plant is likely 

to be fixed irrespective of the number of shifts the plant works, there- 

fore the best capital utilisation could be for three-shift working (N = 3) 

and the worst for single shift (N = 1). 

6.2.2. Number of workers (W) 

The rate of capital utilisation, A, can be expressed as the ratio 

of the current value of the total capital employed on plant and 

machinery, C, to the number of workers employed by the company, W, i. e. 

AS for single shift. If a working scheme with static output is 
W 

considered, then shift work would generally reduce A, because for 2 or 3 
C12 C/ 3-C -C shifts respectively A is and -, i. e. 2W and 3W 

WW 

respe ctively. Since 2 and 3 are the number of shifts, then the rate 

of capital utilisation would generally be: - A=C. This equation N. W 

would be also true when multiple-shift working with an increased 

output is introduced, because C would remain constant on this scheme, 

and the total number of workers, W, must be increased by N times in 

order to utilise the plant at the-same rate on each shift. 

If the annual capital expenditure on plant and machinery, added 

to C during the year, is E for a single shift, then the amount per 

E 
worker would be W The value of e would decrease by increasing 

N( on static and increased output schemes), and the amount per worker 
EE for 2 and 3 shift systems would respectively be 2W and yW, i. e. 

E 
e N. W. 

- Table 6.5 gives the individual and mean values of C, E and W 

for the companies investigated, and Table 6.5 A shows A and e, obtained 

from the mean values in Table 6.5, for different shifts. A and e would 
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Table 6.5 Values of C, E and W for the companies 
investigated. 

Company C 
E, 000 

E 
E 

'000) 

W 
(no. of workers) 

A 9(M) 22,500 425 2,600 

B 2(M) 200 5 175 

C 6(M) 830 is 660 

E 7(M) 935 43 1,000 

F 6(L) 4,500 216 725 

G 2(L) 160 S ISO 

H 1(0) 30 2 100 

1 2(0) 30 3 ISO 

K 4(0) 1,280 39 3SO 

L 6(W) 8SO is 750 

M l(L) 40 3 100 

N 4(D) 300 20 380 

0 2(L) 90 12 170 

P 2(M) 16S 4 lis 

Mean 2,280 S8 S30 

Table 6.5 A- Values of A and e for different shift 
working systems. 

I 

Working N A=c E 

System (no. of 
N. W. 

(1/worker) 
R. W. 

(E/worker) 
shifts) 

Single shift 1 4p3OO 109.4 

Two-shift 2 2,150 54.7 

Three-shift 3 1,433 36.5 
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obviously reduce as N increases, so that increasingly better capital 

utilisation follows from increasing shifts from I to 3. 

6.3. Determinants for return on capital employed 

There are five factors dealt with below, which determine the 

extent of the return on capital employed in a plant, C, and these are: - 

(i) profit (C F ), (ii) total annual output (0), (iii) total annual profit 

(O. C F ), (iv) profitability (R) and, (v) shift premium (p). These 

factors will be discussed ahead in detail and followed by (vi) the 

derivation of the general formulae for R. 

Profit ( 

CF is the difference between selling price (P) and total cost 

(C T) of a garment, i. e. CFýP-CV The goal of a firm is always 

assumed to be profit maximisation, which is in fact the highest possible 

return from C. To maximise C F' either P should be raised with a fixed 

or decreasing C T' or CT must be cut down to its minimum with a fixed or 

increased P. It is most likely that P would remain constant, because 

it mainly depends on demand and competitivp situation of the business 

and no firm can easily increase the selling price of its products; a 

constant P will be considered throughout this thesis. CT is, therefore, 

the only factor left when considering-the profit maximisation. High 

productivity and/or increasing N would generally lead to reduced 

overheads per garment, which would result in a reduced CT and a higher 

profit. There is a tendency for profit per garment to reduce if 

the higher wages paid to shift workers overcome the lower overheads 

obtained by increasing N. The values of CF %for the companies investigated 
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are given in Table 6.6 (ýF %= 10.6), and mean values of CF% for 

different types of garments are shown in Table 6.6A (derived from T 6.6). 

6.3.2. Total annual output (0) 
10 

This can be given in the number of garments, 0, or the value of 

the goods made. The former is generally used in a company and the 

latter for industrial statistics because of the differences in garment 

types. The individual and mean values of 0 for the companies 

investigated and different types of garments are given in Tables 6.6 

and 6.6A respectively. 

Assuming that the company has an adequate demand for its products, 

the size of company's output would depend on three main variables W, C 

and N. There can be a shortage of workers, so that W is never maximised. 

Similarly, a shortage of capital or reluctance to spend could give less 

0 than is possible. If workers could be obtained for 2 or 3 shifts, 

then if double-day or three-shift systems replace single shift, 0 could 

be increased. If 0 and W remain constant C is inversely proportional 

to N. 

6 . 3.3. Total annual profit (O. C F 

The product O. C P the total annual profit of a company working on 

single shift, would be influenced by any change made in each factor. It 

can, obviously, decrease, increase oi remain static depending upon the 

changes in 0 and C F, Shift work can affect annual output or profit 

per garment with their related effect on the value of total annual 

profit of the company. 
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Table 6.6 - Values of CF%, 0 and R% for the companies 
observed. 

Company CF 0 

0001S 
garments) 

R% 
(calculated from the 

data provided) 

A 9(M) 
16 1,500 18.3 

B 2(M) 10 35 14.7 

C 6(M) 6 150 14.4 

E 7(M) 12 120 16.8 

F 6(L) is 805 36.3 

G 2(L) 10 40 22.5 

H 1(0) 14 30 28.0 

K 4(0) is 350 13.3 

L 6(W) 6 200 13.6 

M l(L) 9 8 18.0 

N 4(D) 10 360 28.8 

0 2(L) 8 36 40.0 

Mean 10.6 303 

See Table 6.1 at Appendix C for statistical values of the 
parameter. 

Table 6.6 A- Mean values of-C Oo, 0C0 and R% 
as regards type ýf 

gar'men'tC. 

Type of garment c F 
C 000's ýarments C(T 6.5) 

'000) 

0 
c 

R% 

M 6.0 200 850 0.235 13.6 

(M) 11.0 451 4,926 0.092 13.0 

(L) 10.5 222 1,198 0.186 21.8 

(0) 14. S 190 446 0.426 16.2 
(D) 10.0 360 300 1.20 28.8 

All 10.6 303 2,280 0.133 11.3 



- 174 - 

6.3.4. Profitability (R) 

Since CF or O. C F by themselves give inadequate indication of the 

economic situation of a firm or the economic significance of a 
92 

working system, then the profitability ratio, R, can be used to give 

more precise information on profit (T 6.6 and 6.6A). The profitability 
O*CF 

value shows the return made on capital employed, i. e. R% x 100, 
C 

and so far as the primary object of any'firm is to maximise this 

return, R gives a good indication of how well the firm can achieve its 
90,91 

aim. 

This technique, which is very typical of that used by economists, 

will, therefore, be used to examine the various types of working systems. 
85 

It is interesting, in this respect to note also that a recent report 

mentioned that other more complicated techniques are little used in the 

industry so that the use of this profitability ratio is in keeping, too, 

with industrial practice. 

6.3.5. Shift premium (p) 

The increase in the single shift rate of payment can be considered 

as a fractional increase, p, in CL for working on multiple shift systems, 

assuming the premium is the same for each shift in a particular system. 

Hence, the labour cost per garment produced on multiple shift systems 

would be C L(l + P)' 

There is no proper type of shift work, apart from the evening 

shifts of about 2 to 4 hours, practised in the clothing industry. 

Consequently, no data regarding p could be collected from the companies 
.0 

investigated. Therefore, data from some other female based manufacturing 

industry, i. e. textile, was obtained (T 6.7) and this will be used in the 
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Table 6.7 - Average shift premiiim, * p, as a fraction of 
cL in the textile industry. 

Shift system 

of Section of 1 
the industry 

Double-day Three 

Spinning and weaving 0.10 0.135 

Dyeing and finishing 0.12 0.195 

Mean 0.11 0.165 

The average shift premium for each shift irrespective 
of time, i. e. day or night. 
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thesis, wherever applicable; pl) = 0.11 and, ýT 'ý 0.165. 

6.3.6. The derivation of the general formulae for R. 

In order to determine the changes in profitability, R, a general 

relationship between R and the independent variables affecting it was 

derived. The general formulae 6.4 and 6.5) will be based on the 

following main assumptions, A, B and C, which will be considered in the 

light of static and increased output (S 1.2.6). 

A) The general equation for profitability (S 6.3.4), 

R% = 100 xC0 F* (t) 

must be considered for static and increased output with 

multiple-shift systems as follows: - 

(ij Static Output: R%= 100 xC0 N FN ctý N 

i. e. RN% = loo x CFN Nt0 

The justification for using C/ N is obviously that the plant and 

machinery size, hence the capital employed on them, C, must be 

divided by the number of shifts, N. This is because a static total 

output, 0, will be produced by this reduced plant and machinery 

capital C/ N' since the shifts are increased accordingly in order 

to obtain this static total output. 

(ii) Increased Output: 

RNO" = 100 X CFN' ( NC *0 ) 

must be the formula for profitability on increased output, because 

the total capital employed for plant and machinery, C, must be the 

same as for single shift system but the output will be N times the 

single shift system output, 0. 
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Consequently the formula for profitability for (i) static 
N0 

and (ii) increased output must be the same, i. e. RN% = 100 xC FN C 

B) A fractional shift premium of p added to the single shift 

system rate of pay, C L' will be paid (S 6.3.5), i. e. labour cost per 

garment produced on multiple-shift systems will be: CL (1 + p), where 

particular values of p would be zero, PD and PT respectively for 

schemes S, D and T. 

Q The total variable overheads (e. g. rates and rents) per 

garment for single shift, C OV, will be divided by N (i. e. 
C OV ) when 

N 
multiple-shift systems are operated (S 6.1.3.1), irrespective of the 

working scheme, i. e. static or increased output, because: - 

Static Output: The value C OV is obtained by dividing 

the total annual variable overhead charges, Z, by the total annual output, 

0, on single shift system. A static output scheme means that total 

annual output 0 remains constant but the total amount of variable overheads 

can be decreased to a value 
ý. This is because the individual charges N 

in Z, e. g. rates, rents and depreciationj can be reduced to .1 th the size N 

previously needed for producing 0 garments per year on single shift. 

OX 
Since Z=0. C OV then N 

OV , and therefore variable overheads per 
O. C OV . 

COV N 
garment = --R- -. 0 

14 
For example, if double shift is used, 

to produce a static figure of 0 garments, instead of single shift then 

the machinery needed should be half the cost. Similarly, floor area 

should be halved. This indirect relationship between number of shifts (N) 

and variable overheads, i. e. the variables relating to size of the plant, 

should reasonably apply in all cases. 

(ii) Increased Output: On this scheme the total annual variable 

overhead charges, Z=O. COV, remains as it was for single shift, but the 

total annual output changes into N. O. Therefore the total variable 
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overheads per garment produced on multiple shift systems would be: 

I O. C OV C OV 
I 

e. --g- = -T- . .0 N. 0' .0 

Consequently, it can be seen that variable overheads per garment 

for either static or increased output should be C OV 

With these assumptions A, B. and C in mind, then the general formula 

for R can be derived as follows: - 

100 X0 c R is given (S 6.3.4) by R% =c. ( F) (6.1) 

where CF `2 p-cT (6.2) 

Since CT is the sum of all cost items of a garment (S 6.1), then: - 

CTýCM+ CL + CO 

and C0 is the sum of C OF and C Ov (S 6ý1.3), then: - 

CT '2 CM + CL + COF +c OV 

Substitute for CT in equation 6.2: - 
cF "' p- (CM+ CL+ COF+COV) 

- 
(6.3) 

. if CF in equation 6.1 is replaced'by the expression for CF in 

equation 6.3 and assumptions A, B and C are taken into account, then 

the general formula for profitability for shift working systems (static 

and increased output schemes) would be as follows: - 
C Ov 

R 0, = 100 xNx0' 
[P 

M +CL'( 1+ P) + COF + (6.4) 
No C 

Since CC+ r- +C +C (S 6.1.3.2) and CCCC+C 
OF Ampt Ov R+ N+ DS 

(S. 6.1.3. l), 

Then equation 6.4 also be written as follows: - 

R 100 xNx0. p- Ec 14+CL('+P) + (CA+Cm+c 
p+Ct) +c R+c N+CD+CS) I NcN 

(6 
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PART ' '-2. 

6.4. An Examination into the'effect'on'profitability (R) of 

various types of working schemes with special reference, 
where applicable, to cCPC and x 

- Fj-ZOV F--=-"--- * 

Comparisons can be made between the different values of R (= 6.4) 

for any plant working on various schemes, i. e. S, D. T or F. Since 

different schemes involve different values of N, i. e. 1,2 or 3, 

therefore the changes in profitability when different values of N are 

considered can be indicated. Hence, in this section below there will 

be comparisons made using: - 

(i) derived equations relating R and the relevant variables affecting 

it and from these further derived equations of the related 

ratios (r), and 

(ii) analysis of some of the significant aspects of the relationships 

established at (i). 

6.4.1. Derivation of the eauations relatine R and the variables at 

section 6.4 above and further derivation, from these equations, 
of equations for the related ratios (r), i. e. equations, set out 
below in the following order, with Rr R En, rRr, r 
and as subject. 

There are four reasonable combinations in pairs of the four schemes 

S, D, T and F, which can be used for comparisons of profitability, i. e. 

(i) S and D, (ii) S and T, (iii) D and T and (iv) S and F. The systems 

in each pair will be compared by using the derived relevant relationships 

for R values and obtaining the ratio of these (r) for the two appropriate 
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RD% 
working schemes, e. g. rDS RS%I 

In each scheme the processing equipment is the same type and 

typical of current practice in the industry. The formulae 6.6,6.7, 

6.10 and 6.14 for the different working schemes, i. e. RSRD%, RT`6 

and RF% respectivqly, and the related ratios, i. e. r DS( 6.8), 

"TS 6.11), r TD 6.13) and r FS (= 6.15), are obtained by simplifying 

equation 6.4 so that these final formulae will be based on the most 

-relevant variables N, CPc OV ,CL and p for shifts and C F' COF and x for 

flexible working hours. 

If any of the other less specific variables (T 6.4) needed 

examination then it would be an. easy matter to deal with them by using 

equation 6.5 (S 6.3.6); the modified computer programme (App. E) 

could be used accordingly. It was felt that it would be unnecessary 

and unsuitable to deal with every detail of the analysis so that, as 

mentioned before, only the most relevant variables will be used in this 

analysis. It is hoped that, with the guidance given in this section, 

there will be use made of the ideas involved in it so that important 

information can be obtained by other research investigators or 

industrialists on the effect of the less specific variables on 

profitability not dealt with here. 

RS, v RD and r DS 

The general equation, with RN as subject, which applies to 

schemes SCR S 
lo), D(R D 

%) and T(RT%) can be written as follows: - 

R 0' _ 
100 xNx0 P- [C m+CL 

(1+p) +C OF +( 
COV) 

N0CN 

(6.4) 



- 181 - 

Consequently: - 

RS o-, = 
100 

Cx01E 
P- (C M+CL+COF+COV 

)lp Since P=0 and N=1. 

Since P- (CM+CL+COF+COV ), = P-CT=CF, and CF is the most significant 

factor affecting the profitability of single shift working, therefore it 

seemed reasonable to use the following equation for the analysis in 

the thesis ahead. 
100 x0 

s (C 
F) 

Similarly: - 

(6.6) 

RD%= 100 xC2x0. t P- EC14+CL('+PD) +COF+ ( COV )]j, since p= PD 
2 

and N=2. which for convenience in eliminating certain variables can 

be written: - 

RD0. = 
100 

cx0. 
[ 2(P-C M-C Cc OF 

) -2C L** PD -c Ov 
3 

so that by elimination of the bracketed quantity (P- CM-CL-COF ) above 

using for it (C F+C Ov 
): - 

RD%= 100 
cx0. 

(2 CF+C ov - 2C L*PD) 
(6.7) 

From these two equations for RS (= 6.6) and RD (= 6.7) the ratio 
0 

D 
can be obtained, thus: - rDS RS% 

DS = 
2C 

F+C ov- 2C L*PD (6.8) 
cF 

This can be put in a form which is sometimes more useful in the 

analysis ahead: - 

DS c2+c ov - 2C U PD 
(6.9) 

cF 
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RT, rTS and rTD 

From equation 6.4: - 

RTI-o = 
100 

Cx0. 
(3C F +2COV-3CL'PT3 (6.10) 

since p0 PT and N=3, and: - 
RT 

r TS RS 

3c 
F +2C ov - 3c L*PT Ts =-c (6.11) 

or for convenience in the sum of the analysis: - 

'TS 3+( 2C 
Ov 

c 

3C 
L*PT (6.12) 

F 

Similarly, using equations 6.10 and 6.7: - 

rTD 
3C 

F+ 2C Ov 3C L*PT (6.13) 
2C F+C Ov 2C L'PD 

F and r FS 

When comparing schemes S and F only a fractional increase ' 

x, in C OF need be considered because of the longer (i. e. flexible period) 

opening hours, which would only affect CA and CP (S 6.1.3.2). 

. 0, RF 100 
Cx0. 

E P- (C 
M+CL+ COF+COV) -X*COF since p=0 

and N=1. 

Substituting equation 6.3 in the above equation: - 

RF% 100 

Cx0. 
(CF-X. C OF) 

(6.14) 

Consequently: - 
10OX0 

RFc (C 
F -X-COF) 

FS s 10OX0 (C cF 
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i. e. r FS =cFcx. 
C OF (6.15) 

F 

which may be conveniently used at times as: - 

T FS =1-x. 
C OF (6.16) 

cF 

6.4.2. Analysis of some of the significant aspects of the relationships 

established at section 6.4.1. 

The important equations derived above (S 6.4.1) are listed here 

for convenient reference when the significant aspects involved are 

dealt with below: - 

100 
cx0 (C F) 

(6.6) 

R0 100 x 0. ( 2C +C - 2C (6.7) 
D %0 cF OV L*PD) 

RT%: 100 
cx0. 

(3C F+ 2C ov- 3c L'PT) - (6.10) 

r DS 
2C F +C ov- 2C L*PD (6-8 

cF 

, Ts 
3C F+ 2C ov 3C L'PT (6.11) 

cF 

rTD 
3C F +2C ov- 3C L'PT (6.13) 
2C F +COV-2CL. PD 

RF% 100 
cx0.. 

(c 
F- X. c OF) (6.14) 

r FS 
cFcx. C OF 

F 

Since PD and PT are both involved in equation 6.13, for r TD and 

these parameters have a reasonably acceptable relationship p2 D3 "T' 

as explained in section 6.3.5, it was decided to eliminate either 

PD or PT from equation 6.13 to give equation 6.17 (a and b) below. 
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This will be used instead of equation 6.13 when PD and PT are not 

considered as constants, i. e. when changes in PD or PT 

for their effect on 'TD * 

rTD 
3c F+ 2C ov 3c L*PT 
2C F +C OV - *CL*PT 

r TD = 

3C F +2C OV- -2-* 
CL*PD 

2 

2CF+C ov- 2C UPD 

are considered 

(6.17 

(6.17 b) 

With reference to shift work, the effects on R and r of (i) N 

and (ii) C L' C OV, CF and ý are examined below. Similarly, with reference 

to flexible working hours the effects of C F' COF and x on R and r are 

examined. The arrangements for choosing the variables and constants 

for the graphical representation of the effects of various independent 

variables on R and r are set 6ut in Table 6.8. A third and/or fourth 

independent variable could be considered in each equation, but it was 

felt that reasonable conclusions could be obtained in this investigation 

with out an unnecessary proliferation of graphs. Anyone desiring to 

examine the more detailed effects of any specific variable could carry 

out such an exercise using the relationships and computer programmes 

(App. E). Table 6.9 sets out the various values of the parameters 

which are used for the autographical ýlotting of the required relationships 

between R and r against the independent variables. 

It was mainly intended to compare the profitabilities of different 

working systems, i. e. examine the effects of different independent 

variables on r, so that only the graphs related to r, except Fig. 6.1, 

will be presented in this section. All the graphs obtained for R, i. e. 

of profitability rather than ratios, with various values of independent 
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Table 6.8 - Dependent and independent variables and constants 
used to form the equations from which the graphs for r and 
R are obtained, with reference to type of working scheme. 

Type of 
working 
scheme 

"Y" axis, 
dependent 
variables and 
their 
. (equation no. )A 

11X11 axis, 
independent 
variables 

Independent 
variable 
used for 
forming a 
set of 
curves 

Constant 
Variables. 

Shifts r DS' r TS &r TD C OV CF and p 
(S, D and T) 

(6.8,6.1 . lp6.13 
C L CF C OV and p 

and 6.17) P C OV and CF 

p CF C OV and CL 

C OV CF and CL 

CF C OV CL and p 

C OV 
f 

CF CL and p 

RS% (6.6) CF C 

C CF 

RD% and R T% CL C OV CF, p and C 

(6.7 & 6.10) CF COV, P. and C 

p C OV'CF and C 

p CF C LO COV and C 

COV C L'CF and C 

CF C OV C L' p and C 

C CF C OV'CL and p 

COV CP 'C L and p 

CL C OV'CF and p 
P CdC OV'CF L 

(continued) 
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CTable 6.8 continued) 

Type of "Y" axis, 11X11 axis, Independent Constant 
working dependent independent variable used variables 
scheme variables and variables for forming 

their a set of 
(equation no. ) curves 

Flexible r FS 
(6.15) C OF X CF 

workin g a 
hours C X C 
(F) F OF 

x C OF CF 

CF C OF 

RF% (6.14) C OF X CF and C 

CF X C OF and C 

C CF C OF and x 

C OF CF and x 

x CF and C OF 

Note: 

For each of the subjects in the 2nd column the horizontal 
row of independent variables and constants have been used 
in the relevant equation. 

2) The relevant equations-for r and R are used for obtaining 
the computed autographical representations of the 
relationships as shown in Figs. 6.2 to 6.26 (and also 
Figs. 6.1 to 6.27 at App. E). 

3) The combinations of the above variables and constants as 
shown at each horizontal row above was thought to be the 
most reasonable one for this investigation. 
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'Table'6.9 Various values of the independent parameters 
used for Table 6.8. 

. ....... .... ..... . .......... ... 
I 

Independen 
variable 

(i) 

Indust ial values t 
obtained within 
the survey (ii) 

I. 
Selected ranges of 
values to-obtain 
graphs (iii) 

Subject &(ref. no. ) 
of equation/s in 
which the indepen- 
dent variables are 

Mean Min. Max. Mean Min. Max. used. 

0 303 8 1,500 303 - 
- 

R(6.6,6.7,6.10 & 
14) 6 

C 2,280 30 22,500 2,280 1,000 25,000 
. 

CF 0.85 0.24 2.71 0.85 0.05.1 . 3.20 

C OV Q. 64 0.12 1.30 0.64 0.05 2.25 R(6.7 & 6.10) 

CL 2.00 0.32 3.90 2.00 0.10 4.50 

PD 0.11 0.10 0.12 0.11 0.00 0.50 R& r(6.7,6.10,6.8)] 
6.11.6.13 & 6.17) 

PT 0.165 
1 

0.135 0.195 0.165 0.00 
1 

0.50 

COF 1.33 0.25 2.00 1.33 0.20 2.40 R (6.14) 

X - - - 0.125 0.00 0.25 

CF 10.6 6 16 10.6 2 20 r (6.8,6.11,6.13 & 
6.17) 

C OV 
% 8.0 5 13 8.0 2 20 

CL% 24.9 12 38 24.9 5 so 

C% OF 
116.5 ý10 24 16.5 6 24 r (6.15) 

Note: 

(i) Percentage values of total garment costs are used for the 
variables, where applicable, because money values vary 
considerably between different types of garments for each 
variable and give less indication of the proportion of each 
item in the total costs than percentage values. 

(ii) See Tables 6.1,6.2,6.3,6.6 and 6.7 for details. 
I 

The industrial mean values of the parameters have been used 
where constant values of the parameters were considered. 
A wider range, than the industrial range of the survey data, 
for each independent variable was chosen in order that more 
general conclusions for the industry can be better obtained. 



- 188 - 

variables will, therefore, be given at App. E, together with the 

computer programmes for all the autographical plotting. 

SHIFT WORKING 

6.4.2.1 Effect of N on R and r 

Table 6.10 gives the values of R and r together with the 

differences between RSj RD and RT, and Fig. 6.1 shows the variations of R 

against the number of shifts, N, for different types of garments. The, 

results show that R values (for all types of garments) lie witýin the 

range of 13 to 121.2% for sections and 11.3 to 37.6 for industry. The 

value of R increases as the number of shifts rise from 1 to 3 for each 

type of garment, hence all values of r must be greater than 1 for all 

garments. The smallest and largest differences (23.1 and 92.4) between 

RS %'and RT% are for (W) and (D) respectively. The ranges of variation 

are 1.97 to 2.70 for rDS' 2.70 to 4.20 for r TS and 1.37 to 1.5S for r TD; 
-FDS = 2.23, FTs = 3.33 and FTD ý 1*50* 

The main conclusions arising from these results are: - 

(i) For any garment type, the higher the number of shifts, the 

greater is the profitability. 

(ii) The comparatively large differences of profitability when changing 

within the three working systems, i. e., (R D -R S ), (R T -R S) and (RT-R D) for 

(D), are due to the comparatively high tabulated value of 
2 i. e. garments C 

produced per E capital (T 6.6 A). The other factors in equation 6.4 

are outweighed by the value of 
0 
C 
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Table 6.10 - Values of R and r for different types of shift 
working schemes; with'reference*to'type of 
garment 

e of Type of 
garment t 

T 

Parameter 

(W) (M) (L) (0) (D) All 

RS% 6.6) 13.6 13.0 21.8 16.2 28.8 11.3 

R%6.7) 26.8 25.9 49.1 36.2 78.0 25.2 

RT% =6.10) 36.7 37.3 73.7 55.8 121.2 37.6 

RDRs 13.2 12.9 27.3 20.0 49.2 13.9 

RT RS 23.1 24.3 51.9 39.6 92.4 26.3 

RT RD 9.9 11.4 24.6 19.6 43.2 12.4 

r DS (=6.8) 1.97 1.99 2.25 2.23 2.70 2.23 

rTs (=6.11) 2.70 2.787 3.38 3.44 4.20 3.33 

rTD (=6.13) 1.37 1.44 1.50 1.54 1.55 1.50 

Note: The values, for each garment type, of R and r 
above have been calculated by using the mean values of 
the data obtained (T 6.1 to 6.7), for each related 
section of the industry, from the companies investigated. 
The industrial survey mean values, obtained from all 
these data, is used to obtain the industrial values at 
the end column. 
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6.4.2.2. Effects of C %, C , %, 
_p 

and C, % or and r. L :: Ow- 11-4s-I. 
-TS D 

This section deals below with the four main points regarding 

the effects of C L' COV, p and C. on DS' rTS and r TD' 
(i) general 

trends, (ii) rates of change, Ciii) nil profitability increase 

on multiple shifts and (iv) profitability using industrial survey 

values. The full tit. les of these four are set out with each 

section. A summary, conclusions and discussion are at the end 

of the section. 

6.4.2.2.1. General trends in the changes of r_S_t rTS and r as 
c%C% and C% change. ., v 10 9pF 

It is evident from the equations 6.8,6.11,6.13 and 6.17 and 

10 

related Figs. 6.2 to 6.22, when the conditions set out in tables 6.8 and 

6.9 are observed, that r DS ,r TS and rTD decrease as: - 

i) CL lo, increases (Figs. 6.2 to 6.10). 

ii) C Ov % decreases (Figs. 6.2 to 6.4 and 6.14 to 6.22) 

iii)* p increases (Figs. 6.8 to 6.16). 

iv) CF% increases up to the points r DS 2 (Figs. 6.5,6.11, 

6.17 and 6.20), rTS =3 (Figs. 6.6,6.12,6.18 and 6.21) 

and rTD ý" "S (Figs. 6.7,6.13p 6.19 and 6.22) when a reversal 

in relationship occurs from direct to indirect or vice versa. 
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CF :: 10 -6y- , PD=*0 &11 1 Cov'=2 TO 20% 

r D! 

------------- -- ------ 

in I 

C LO/O 
Fig. 6.2. 
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r TS 

9A ----------I---------- 2ý: 

CF'ý: 10'67'' PT=O-165' COV=2 TO 20% 
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C LYO 
Fig. 6.3. 
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r DS 

TO 207. COV -- 8 PD::: 0a 11 F =. 2 

�I 

-1 *------------------ x- - 

CL0 0/ 
Fig. 6. S. 
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Fig. 6.7. 
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COV = 8/- CF =I 0 .6 PD=O TO 0 .5 
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r DS 
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Fig. 6.8. 
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Fig. 6.9. 
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Fig. 6.10. 



- 201 - 

0AT r1h 

r 

PD 
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Fig, 6.14 
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Fig. 6.20 
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6.4.2.2.2. Ave-rage -rates of % age change in rr and r DS-1. 'TS D 
for 1% change in C %, C %, p and C 

T -;: ýOv F 

The effect of CL%, C Ov %, p and CF% on r DS' r TS and rTD can be 

seen also in table 6.11, which is derived from Figs. 6.2 to 6.22. 

This table shows the average rates of % age change of r DS ,r TS and r TD 

per 1% increase in each of (i) CL%, (ii) C Ov 
%, (iii) p and (iv) CF% 

at each of the minimum and maximum selected and industrial survey mean 

values of C OV % for (i), (ii) and (iv), CL% for (ii), (iii) and(iv), 

cF% for (i), (ii) and (iii) and p for (i), (ii) and (iv); the other 

two variables used together with each of these in (i) to (iv) above are 

always the industTial mean values (T 6.11). 

6.4.2.2.3. The values, Of CL %ý po C, % and Sor% at whiEh IDS, 

ET and r TD egual unity, i. e. profitability for 

multiple shifts is no greater than that for single shift 

Figs. 6.2 to 6.22 all show when the profitability is not increased 

by changing the shift systems, i. e. r DS' rTS and r TD are unity. Table 

6.12 gives the values of the variables which apply when this failure to 

increase profitability occurs with a change in the shift systems. It 

can be seen from equations 6.8,6.11 and 6.13 that the important factors 

affecting the ratios of profitability are shift premium (p), labour 

cost (C L 
), variable overheads (C OV 

) and profit (C F)' 
I 

6.4.2.2.4. Values of r -and r when the industrial survey values 
are maximumD or C% or p and minimum for C% or C% 

It was decided to illustrate how even when the lowest increase 

in profitability is achieved by changing from single to 2 or 3 shifts, 

it is still generally a very substantial increase. This illustration 

is done by taking realistic industrial values obtained in the research 
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Table 6.12. Values of CL%, P, CF% and C OV 
% at which r=1 using one of 

the selected values of maximum p or CL% and minimum C OV 
or C% with the other two industrial mean values. 

Col. 1 Col. 2 Col. 3 Col. 4 

Profitabil- Variables and their Values of Related graphs 
ity values variables (x axie , 

ratios at which r=1 Selected Industrial 
mean 

r DS C OV %=2 F%= 10.6 CL%= 57.3 Fig. 6.2 
15D = O'll 

L 24.9 PD*= 0.25 Fig. 6.14 

F 10.6 

L 24.9 CF3.6 Fig. 6.17 

'N = 0*11 

C 1-6 =2 F 
E *, o =8 OV C%= 45.4 L Fig. 6. S 

-PD = O'll 

CL%= 24.9 & PD = 0.20 Fig. 6.11 
U 

V% =8 0 
E*L% = 24.9 & C OV % =. 3.5 Fig. 6.20 

'N "2 0*11 

PDý0-5( CF = 10.6 & CL%= 18.5 Fig. 6.8 

COV% 8 

rTS C OV *o= 2 ZF% 10.6 CL%= 51 Fig. 6.3 

0.165 

CL%= 24.9 & PT 0.34 Fig. 6.15 

CF%= 10.6 

zL%= 24.9 CF%4.1 Fig. 6.18 
PT 0.165 

CF% C OV %=8& CL% 40.4 Fig. 6.6 
FT = 0.165 1 
U% 24.9 & L PT = 0.27 Fig. 6'. 12 

OV% 8 

CL%= 24.9 & C OV %=4.2 Fig. 6.21 
ýT =0 . 165 1 

(continued) 
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Table 6.12 (continued) 

C01.1 Col. 2 Col. 3 Col. 4 

Profitabil- Variables and their Values of 
ity values variables (x axis) Related graphs 
ratios at which 

Selected Industrial r=1 
mean 

r TS PT= 0.50 -EF%=10.6 & CL% = 25 Fig. 6.9 
-%=8 COV 

rTD COV%= 2 ýýF% = 10.6 CL%= 45.5 Fig. 6.4 

PT = 0.165 

C%= 24.9 N PT 0.30 Fig. 6.16 
Z = 10.6 F 

CL%= 24.9 CF%4.8 Fig. 6.19 

PT = 0.165 

CA 2 F %8 OV C% 36.6 L Fig. 6.7 

pT 0.16S 

CL% 24.9 PT 0.24 Fig. 6.13 

CO % =. 8 

CL ='24.9 C OV %=5 Fig. 6.22 

PT 0.165 

PT TO = 10.6 CL% = 22.3 Fig. 6.10 
0. so C0 '0 

1 

0, =8 
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survey. Table 6.13 shows some examples of the lowest increases in 

profitability which can be obtained in the circumstances, for the 

variables tabulated. 

6.4.2.2.5. SummarX 

The following 5 main points can be summarised from the sections 

above: - 

(i) 'Values of C, %, ]2 and_Eo % at which the relationship 

r and C% would reverse 

The indirect relationship between CF% and r DS' rTS and rTD 

would respectively become a direct one when: - 

a) CL% is 36.4,32.3 and 24.2 (Figs. 6.5 to 6.7) 

b) p is 0.162,0.212 and 0.096 (Figs. 6.11 to 6.13). 

C) C OV 
% is 5.48,6.22 and 8.46 (Figs. 6.17 to 6.22). 

Direction of the average rate of change of r for 1% change 

in C %, C %, p and C% (T 6.11 
mLýý F 

The direction is: - 

a) Positive for C OV 
% and for CF% only at: (1) higher 

values of CL% and p, and (2) lower values of C OV 
%. 

b) Negative for CL% and p, and for CF% only at: (1) lower 

values of CL% and p, and (2) higher values of COV%. 

Variables causing the largest and smallest average rates 
of change i and r, RIDS-L-ITS--=::: ýD 

When columns 3,4 and 5 in Table 6.11 are examined in turn, 

they clearly show that a 1% increase in: - 
r 

a) C OV % would make the largest average change in r DS (+44%), 

r TS 
(+100%) and rTD (+ 35%) at CF%=2. 
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b) p, apart from CL% when p=0, would give the smallest 

average variation in r DS 
(-0.95%) and r TS 

(-1.4%) at CLS. 

C) CF% would make the smallest average change in rTD (+ 0*08,0,0) 

at C ov %=8. 

d) CF% would, generally, make the largest average change in rDS' 

r TS and r TD . 

Qv) The values of C%C% and C% at which r=1 ýý _4 
p, AV F 

Column 3 in Table 6.12 shows respectively that when r DS' rA 

and TTD equal unity: - 

a) the largest values of (1) CL% are 57.3,51 and 4S. 5, and 

(2) p are 0.25,0.34 and 0.30. 

b) the smallest values of (1) CL% are 18.5,25 and 22.3, and 

(2) p are 0.20,0.27 and 0.24. 

C) the values of (1) C OV % are 3.5,4.2 and 5, and (2) CF% are, 

3.6,4.1 and 4.8. 
_ 

(v) The largest and smallest values of r obtained by using the 

maximum for C% and p and minimum for C% and C% industrial 
T -. Z-OV 

survey values. 

When the conditions set out at Column 1 in Table 6.13 are considered, 

the largest and smallest values respectively obtained for: - 

a) r DS are 1.92 and 1.70 (Column 2). 

b) r TS are 2.64 and 2.18 (Column 3). 
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6.4.2.2.6. Conclusions and Discussion 

General trends in the relationships between profitability 

and the variables affecting it'( = 6.6,6.7 and 6.10), 

(i) Any increase in single shift labour cost and shift premium 

would decrease the profitability of multiple shift systems. This is 

because these are the only two reducing factors for profitability of 

multiple shifts. 

(ii) This reducing effect on profitability of labour cost and 

premium would obviously be lessened, however, as single shift profit 

increases. 

(iii) Similarly, as with profit, any increase in single shift 

variable overheads would increase multiple shift profitability. This 

is because the variable overheads oculd be shared between shifts, and 

consequently the higher the number of shifts, the greater is the 

amount from single shift variable overheads that could be added to 

single shift profit when obtaining multiple shift profit per garment. 

(iv) An increase in the single shift capital employed for plant and 

machinery (C) causes a decrease in profitability for any system. This 

must be considered in conjunction with changes in labour cost and 

variable overheads, since they are affected by capital employed on 

plant and machinery, which mainly depends upon the type of equipment used. 

IMportant significant effects of multiple shifts on profitability 

The possible significant increases in profitability when two and 

three shift systems replace single shift can be easily appreciated from 

the relationships below: - 

2+c Ov -2C L'PD (6.9) 
rDSý' cF 
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rTS =3+2 
COV 

ý- 
3CL. PT 

(6.12) 
CF 

In conjunction with the immediate-past sections the significant 

points revealed above are: - 

(i) It seems that'profitability could easily be increased in 

the clothing industry with multiple shift work just as has often been 

the case in other industries in Britain and other countries. 

Cii) Single shift profitability might be doubled or trebled but 

the exact increase would depend upon the difference between single 

shift variable overheads and extra premiums for multiple shift work 

which is clearly shown in the relationships 6.9 and 6.12. 

(iii) There are special features in these relationships above for the 

clothing industry when compared to some other industries in all the 

points below: - 

(a) The present nature of the equipment makes the clothing 

industry labour intensive and less capital intensive than 

other industries. Consequently, the clothing industry 

may not yield as high a ratio increase in profitability for 

multiple shift work. 

Cb)' The investment in automated and capital intensive equipment 

for the clothing industry would give higher values of single 

shift variable overheads and lower labour costs than those 

currently'existing. Consequently, there is an incentive 

for introducing this advanced type of equipment since on 

both points labour and overheads, an increase in the profita- 

bility ratio is achieved. 

I (c) The increasing cost of female labour in a predominantly female 

intensive industry makes the clothing industry have some 
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disadvantages with the ratio of profitabilities. 

(d) The profit margins in some sections of the clothing industry 

are high, consequently this reduces the effect of the labour 

premium and single shift variable overheads. 

FLEXIBLE WORKING HOURS 

6.4.2.3. Effects of CF%, C% and x on r FS, 

This section deals with general trends and average rates of 

% age change in r FS as C OF %, CF% and x change. The main implications 

are summarised and important conclusions are drawn up for discussion. 

The special features of flexible working hours, as set out in section 

6.1.3.2, should be remembered when dealing with the implications below. 

6.4.2.3.1. General trends and-average rates of % age change in 

IFS as C %, C% and x change. F 

Equation 6.15 and related Figs. 6.23 to 6.26 show that r FS 

must be smaller than 1, and it decreases as: - 

COF % increases. 

x increases. 

(iii) decreases. 

Table 6.14 derived from Figs. 6.23 to 6.26 shows the average 

rates of % age change in r FS for 1% increase in each of (i) C OF 
%P 

(ii) x and (iii) CF%. The footnote below the table explains what values 

have been used for the other variables. 
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Fig. 6.24. 
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Table 6.14 - Average rates. of % age change in r FS 
for 1% increase 

in C OF %, x and CF% at each of the minimum and maximum 

selected and industrial survey mean of other variables, 
where applicable. 

Column 1 Column 2 Column 3 Column 4 

Variables and 
their selected 

Variables and their 
values (T*6. *9ý 

% age change in r FS 
for 

1% increase in variable 
range 

(T. 6.9) 

Industrial 
survey mean 

Min. & Max. 
selected and 

industrial 
survey mean, 

under Col. l. 

C 
OF 

% C % =10.6 x=0.0 nil F - x=0.025 -0.23 
(6-24) x=0.25 -2.3 

X C %= 10.6 C%6 OF -0.6 

2 0 

F 16.5 EO 
F 

0'0 = ' -1.5 
- 0. 5) ( C% 24 

OF 
2.2 

C 16.5 
OF 

C2 F 
8.0 

UF 10.6 1.7 

CF% 20 0.83 

.CF 
C OF 

% 16.5 x=0.0 nil 

(2 20) 
x=0.025 +1 

x =. 0.25 + 10 

The variables carrying a bar, e. g. CF%, are the industrial 
survey mean values. 

The highest and lowest values in each of the four sets of three 
values for x, C OF 

I. and CF% are the selected minimum and maximum. 
The other of the three in the set where an industrial survey 
mean value is not given, i. e. for x, is a further selected value 
used to show the trend in the change of r FS, 
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6.4.2.3.2. Summary 

The main points arising from Figs. 6.23 to 6.26 and Table 6.14 

can be summarised as follows: - 

DiTection of the change in -r for increasing C% S : 2-4F2-1- 
x and CF%. 

The direction is: - 

(a) Negative for increasing C OF % and x. 

(b) Positive for increasing CF%. 

(ii) Variables causing the largest and smallest change inifs. 

When the values given at Column 4 in Table 6.14 are examined, they 

show that a 1% increase in: - 

(a) CF% (at x=0.25) would cause the largest (+10%) change in 

rFS. 

(b) COFOo ( at x=0.025) would make the smallest (-0.23%) 

change in r FS* - 

6.4.2.3.3. Conclusions and Discussion , 

(i) Profitability of flexible working hours would be less than 

that of a single shift, because longer opening hours of the plant, 

involved with the former working system, would result in higher fixed 

overheads. Consequently, the profit per garment would reduce by 

changing single shift to flexible working hours. 

(ii) Less reduction in profitabilitY would occur when flexible 

working hours replaces single shift if there is a: - 

(a) higher single shift profit per garment. 

(b) lower single shift fixed overheads. 

(C) lower length of flexible periods (i. e. lower x). 
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(iii) If advanced and capital-intensive equipment in the 

clothing industry is introduced, no real gain in profitability would 

be obtained when single shift is replaced by flexible working hours. 

The two systems are virtually the same as regards machine utilisation. 

(iv) Flexible working hours may bring more invisible economic 

advantages to the clothing as compared with other industries, because 

of the high proportion of female labour, with its related high labour 

turnover, absenteeism and training costs. 



CHAPTER 7 

StP4%RY AND CONCLUSIONS 

7.1 Sumary 

7.2 Main conclusions and discussion 

7.3 General conclusions and recommendations 
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CHAPTER 7 

SUMIARY AND CONCLUSIONS 

This chapter is a very brief outline of the preceding chapters 

which is intended to provide a reasonable overall view of the entire 

study, i. e. "The implications of introducing shift work and flexible 

working hours into the clothing industry. " It is, therefore, divided 

below into 3 sections: -(i)summary, (ii) main conclusions and discussion 

and (iii) general conclusions and recommendations. 

7.1. ' Sumnary 

This section summarises the investigational procedure used and 

the social, production and economic aspects involved in the investigation. 

7be implications of these aspects, for shift work and flexible working 

hours, will be discussed in Section 7.2. 

7.1.1. Investigational procedure 

Despite the rapid and widespread development of multiple shifts 

and flexible working hours in various industries and countries, there 

is still a lack of application of these systems in the U. K. clothing 

industry. Recently more thought has been given by various people and 

organisations to the wider use of multiple shifts and flexible working 

hours because of the changing problem with machinery and competition, etc. 

in the garment industry. The main purpose of this study was, therefore, 

to investigate the implications of introducing shift work and flexible 

working hours into the U. K. clothing industry with special reference to 

their effect on personnel, plant utilisation and garment costs. 
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In order to achieve the aims of the study and to assess how 

far these new working systems would be: - (i) accepted by the labour 

force, (ii) technically feasible in various sections of a clothing 

establishment and (iii) profitable to the company from the economic 

points of view, the findings of this survey have been set out mainly 

in Chapters 4,5 and 6 respectively and each chapter is summarised and 

concluded upon below, 

It was firmly intended to make as much direct contact with 

manufacturers as was possible and the observer spent a considerable length 

of time within the clothing industry. The co-operation of the industry 

had to be obtained in the fullest way at the earliest possible time. 

Letters (App. D, 3.3) were sent, to 70 garment manufacturing companies 

in different regions of the country CT 3.1), in which the objectives of 

the study were briefly described and the willingness of the companies 

to co-operate in this investigation was sought. A reasonable response 

(T 3.2) was given by the companies; they were manufacturers of 

different types of garments, each employing 100 or more and some over 

2000 operatives, located in various regions (T 3.3 to 3.5). A total of 

37 establishments within these companies were visited Cr 3.5) and 

questionnaires (App. D, 3.1 and 3.2) were used to collect required data 

from production employees Con social, ýgrounds) and management Con technical 

and economic facts). This procedure was firmly backed up by the personal 

contact of the observer. A period of time was also spent in each of 

the various manufacturing sections of the establishments particularly 

to gather further necessary information on the production processes and 

equipment so that the technical feasibility of any of these two new 

working systems could be better examined'. 
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Social factors 

The main findings presented in Chapter 4 on social factors 

affecting the employees' attitudes towards the acceptance of shift 

work and/or flexible working hours are summarised as follows: - 

Family life 

1) The majority of respondents (87%) were female, mostly under 

35 years of age and worked as machinists for a comparatively shorter 

length of service than men who were mainly markers and cutters 

(T 4.1 to 4.3). About three-fifths were married and 53% had one or- 

more children, of whom 7 out of 10 were at pre-school stage or at school 

CT 4.4 to 4.6). 

2) The respondents spent a considerable time (64% over 2 hours) 

in each working day with their families CT 4.7) and two thirds would be 

very much upset by a reduction in this period CT 4.8). A large 

proportion (83%) were committed to housework and over half spent three 

plus hours in each working day on it, mainly in the evening (T 4.9). 

Rnt-inl li4ýp- 

3) Nearly three quarters had some recreational activities alone 

(T 4.10) and mostly spent, on this, up to two hours of each working 

day (T 4.11), and would be very much bothered by the inability to 

perform these personal activities (T 4.12). Only a small proportion 

(14%) were members of group social organisations (T 4.13 to 4.15), but 

nearly half of the respondents visited their relatives and friends very 

often (T 4.1§) and mostly would mind very much-if they were not able to 

continue these contacts (T 4.17). 
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Personal Problems 

4) The majority had satisfactory health and ability to sleep, 

and nearly two thirds were very much bothered about a change in their 

sleeping time and period and meal times (T 4.18 to 4.23). About two 

fifths used public transport for their journey to work (T 4.24). 

Psychological effects 

5) Approximately two thirds had worked in a previous job (T 4.25), 

of whom only 19% worked previously on shifts or flexible hours (T 4.26) 

and more than a quarter left their previous jobs because of unsuitable 

hours, shifts, travelling and health considerations (T 4.27). 

6) About three fifths of respondents' spouses were working on 

normal day (T 4.28), and the daily working hours of the majority coincided 

with those. of the respondents (T 4.29). 

7) Nearly one fifth of the respondents worked part-time and 

87% did not want to change their working pattern CT 4.30); those who 

wished to change were mainly seeking such advantages as shorter hours 

and working only within the school period CT 4.31). 

8) Only 13% preferred to work on a fixed or changing double-day 

shift system CT 4.32) and one tenth would be very pleased to work on 

flexible working hours (T4,33 and 4.34). Only 27% stated that their 

personal choice of working system would be either some kind of shift (13%) 

or flexible working hours (14%) (T 4.35]. 

7.1.3 Production aspects 

The summary of the data collected on production processes and 

problems related to the introduction of shift work and flexible working 

hours in the clothing industry is: - 



- 236 - 

Processes: 

1) Two fifths of the companies investigated, which were 

generally the larger ones, used central warehouses, nearly half used 

small warehouses and the rest stocked their material in the cutting room 

area (T 5.1 and 5.1 A). 

2) The period covered by material stock was between 30 and 175 

working days; the larger companies manufacturing Men's outerwear 

garments kept a longer period of material stock than any size of 

company in the other sections (T 5.1,5.1 B and 5.1Q. 

3) All bespoke (B) garment manufacturers obviously laid material 

manually and ready-made (R-M) manufacturers used mainly automatic and/or 

manually, operated laying-up machines (T 5.2 and 5.2 A to 

4) Paper marker method was mainly used for R-M garments, but 

all B garments were marked on-the top layer by hand (T 5.2,5.2 D and 

5.2 E). All R-M garments were cut by electric portable and band-knife 

cutters (T 5.2 F and G). 

Over three quarters of the companies used two or more production 

systems simultaneously in their sewing r6oms, and make-through and 

progressive bundle systems were respectively used in the least and most 

comapnies (T 5.3,5.3A and B). 

6) The longest and shortest average total times spent for off- 

pressing of a garment were respectively 12 minutes for a jacket/coat and 

3 minutes for a skirt (T 5.4). 

7) The largest and shortest average period of time spent for 

final inspection of a garment were respectively 3 minutes for a jacket/coat 

i ''Ir 
and ly for trouser or skirt (T 5.5). 
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Problems: 

8) There were nearly half of the establishments visited, in 

which the workers were very much concerned about sharing machines, and 

the extent of the dislike of sharing machines (and operatives' average 

age) were found to be. higher in traditional than non-traditional clothing 

areas (T S. 6 and S. 7). 

9) A very high proportion of machinists C80%), pressers C55%) 

and inspectors (59%) were paid on a piece-rate system, while all cutters 

were paid on a time-rate basis, mostly (56%) incorporated with a group 

bonus (T 5.8). 

- 
10) Three fifths of the managers interviewed considered'as very 

important the problem of attributing a faulty job, performed by more 

than one operative, to a particular person CT 5.9). 

Economic aspects 

The summary below is on the 4 main points related to economic 

aspects of shift work and flexible working hours: Ci) total garment 

cost (C TI )' Cii) factors affecting capital utilisation, Ciii) determinants 

for return on capital employed (C) and (iv) an examination into the effect 

on profitability (R) of various working systems. 

1) Total garment cost consists of material (C M 
), labour (C L and 

overhead (C 
0) charges, the last item being the sum of variable (C OV and 

fixed (C OF 
) overhead costs per garment; 'E. 

M%= 50.6, UL% = 24.9, 

E 
OV% =8 and EOF% = 16.5 (T 6.1 to 6.3 A). 

2) There were four cost elements considered for each of C Ov ( i. e. 

C R' C N' CD and CS) and COF (i. e. CA' CW Cp and Ct); CR' = 2.3, 

ZN*-o = 1.7, TC 
D%=2.4, 

*E 
s%=1.6, 

EA"*, o = 6.7, Id 
m%=3.6, 

Zp% = 3.5 

and t%=2.7 (T 6.4 and 6.4 A). 
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3) Number of shifts (N) and workers (11) are the main factors 

affecting the utilisation of capital employed (C) and/or expenditure (E) 

on plant and machinery, so that the rate of capital utilisation is 

A -C and capital expenditure per worker 
EC=2,280, 

N. W N. W 
"E 58, W= 530, R= 14,300/worker and -e 1109.4/worker for 

single shift system (T 6.5 and 6.5 A). 

4) Single shift profit per garment (C F) and total annual output 

(0), i. e. total annual profit of the firm (O. C F) are the main factors 

affecting the profitability (R) of a plant with a capital outlay of C 

for normal day work, 
O. C F i. e. Rlo cx 100 (see tables 6.6 and 6.6 A). 

5) Shift premium (P) and other variable factors affecting costs 

and profit per garment produced on various working systems should be 

considered when deriving a general profitability formula (RN%) for 

shifts, 

i. R 100 xNx0+( Cov 
N 

O'o 
c 

P-11 CýýYl+p) + COF 
N 

(6.4) 

Then, the profitability formulae for single (R 
S 

%), two (RD%) and three 

shifts (RTlo) and also for flexible working hours (R 
F 

%) would respectively 

be: - 
100 x0 Rs 0-. =c. (C F) (6.6) 

100 x0 R D% c 
(2C 

F+C ov 2C VPD) 
(6.7) 

RT% 100 
cx0 

(34 + 2C0V 3C L'PT) 
(6.10) 

R% 100 x0 Fc (C 
F-X. c OF) 

(6.14) 
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6) The profitability ratios (r) of different working schemes 

indicate the extent to which-one system could be more profitable than 

another, and r values for the comparison of different working schemes are 

as follows: - 

RD% 2C F +C ov- 2C L*PD c ov- 2C L*PD 
DS 17 1' cF= 2+ cF (= 6.8 and 6.9) 

RT% XF +2C ov- X L*PT 2C ov- X L*PT 
rTs ffs: r. 0 

:-, c=3+c (= 6.11 and 6.12) 

RT% 3C F+ 2C ov- 3C L*PT 6.13) rTD 
RD% 2C F+C ov- 2C L*PD 

rF0cFx. 
C OF x. C OF R 0' 

FS =%-1- (= 6.15 and 6.16) 

7) The industrial calculated average values of R and r, using 

the industrial survey mean values of the data collected from the companies 

(T 6.1 to 6.7), are RS 11.3, RD%= 25.2, 'ATO-, = 37.6, Y 
DS ý' 2.23, 

! FTS = 3.33 and fTD 1.5 (T 6.10). 

8) The effect on R and r of the most relevant variables C, C P' 

C OV' CL' P' C OF and x, where applicable, are examined and the graphical 

representations of these effects are shown in Figs. 6.2 to 6.26 (for r) 

and Figs. 6.1 to 6.27 at App. E (for PQ. 

7.2 Main conclusions and discussion 

The main conclusions and their implications drawn are discussed 

below in three sections: - (i) social factors, (ii) production aspects 

and (iii) economic aspects. 
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7.2.1. Social factors 

The main conclusions and discussion arising from Chapter 4 are 

dealt with at items 1 to 4 for shift work and item 5 for flexible 

working hours. 

1. FAMILY LIFE 

M Care of Children: Younger married female workers with children 

that need a lot of attention, about a fifth of all workers in 

the clothing industry, would meet with faýiily difficulties if 

shift work was introduced. 

Companionship: Many workers of both sexes like the periods 

spent together as a family and would resent anything which 

interfered with this. 

(iii) Household duties: The performance of certain household duties 

such as cleaning and shopping may be better carried out by a 

housewife on shift work; conversely shift work could be 

detrimental to preparation of meals and child care. 

2. 

(1) 

SOCIAL LIFE 

Social'and'Recreational Activities: Shift work could interfere 

with habitual and/or random recreational and social activities 

in an individual or group sense. 

Contacts with relatives and ýriends: Contacts with relatives 

and friends, especially those on working days, may be jeopardised. 

3. PERSONAL PROBLEMS 

'Health, 'sleep and-food: General healtho quality, time and period 

of sleep, appetite and meal times may be affected; the amount 

of the effect would depend upon the particular shift period during 
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the day, e. g. night shift could be more troublesome than 

afternoon. This harmful effect could be more troublesome 

for women because of their extra household responsibilities. 

Transport: About three in five would not be affected since 

they walk or use a car. The others use public transport 

and some of these might be handicapped by lack of transport 

services at certain times if they could not reasonably walk. 

PSYCHOLOGICAL EFFECTS ARISING FROM THE NATURE OF'THE WORK 

Preference for existing working system: The high proportion 

of female workers particularly appeared to create a resistance 

to shift working and this was probably due to their having 

definite existing arrangements for carrying out their domestic 

duties alongside the normal day work in the industry. 

Additionally, some had worked previously on shifts and found 

it an unsuitable arrangement. 

Part-time workers: The scarcity of labour and the high 

female content of the labour force, together with clothing 

industry tradition of part-time working, all work against the 

creating of acceptable attitudes towards shift work. 

S. ' FLEXIBLE*WORKING HOURS 

Advantageous system domesticaýly; This system certainly should 

not add to the existing domestic problems encountered'by those 

on normal day work, but has great potential for reducing the 

problems CS 1.2.4). In particular, this should be true for 

working mothers but could also apply to married male workers 

in respect to some of their domestic problems. 
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Cii) 'Lack'of'great'tupport f6r'the system: There was not 

overwhelming support for the idea partly due to about a quarter 

of all female workers working part-time, but even with the 

full-time personnel only about a fifth supported a change to 

flexible working hours. Another reason for this somewhat 

negative attitude could be the influence on the worker of the 

habitual routine of day work so that the advantages in flexible 

working hours are clouded by the pattern firmly engrained in the 

worker's mind. . 

7.2.2. Production aspects 

. 
This section brings out the main conclusions, with discussion, 

relating to production aspects (Chapter 5) of introducing: (i) shift 

work and (ii) flexible working hours. 

7.2.2.1 Shift work 

The main points arising on shift work are: - 

1. 
ISupply 

of material: 

(i) Type of storage: There were three main types of storage 

(a) central warehouse, (b) small warehouse adjacent to cutting room 

and (c) storing in the cutting room. In the first case and to some 

extent probably in the second there could be a need for warehouse shift 

workers, but since they are male theA the problem of using them on 

shift systems would not be as severe as it is when women are involved. 

In the last case, it is normal for the cutting room personnel to deal 

with the pieces themselves for their work so that no warehouse workers 

would. be needed if enough stock was put in the cutting room for the 

shifts. 
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(ii) 'Storage'period: The actual stock of material kept, usually 

stored currently as a number of single shift working days, would 

not normally be changed by shift working if the total output 

of garments remained static. If, however, the output of garments 

were increased when shift work was introduced then the'stock 

period, presuming it was the minimum optimum previously, would 

have to be proportionately raised. 

2. Cutting room activities: 

(i) Problems of sharing equipment, payment and responsibility for 
faults: 

A general problem which would arise in the production of 

garments on shift work would be that of sharing between shift 

personnel (a) equipment, (b) bonus or piece payment and 

(c) responsibility for faults. These problems would exist 

for all three production routines in the cutting room, i. e. 

laying-up, marking-in and cutting, irrespective of the type of 

equipment used or whether the garment is bespoke or ready-made. 

The extent to which the problem exists would depend upon the 

period of time the operation takes, and as an example there 

would be little trouble experienced in changing shifts, when 

marking cloth with paper patterns or spraying, because these 

tasks can be completed in a feiy minutes. 

(ii) Ancillary activities: Dividing, bundling and fusing of garment 

parts have often to be done in the cutting room. Each of these 

ancillary activities takes only a short period of. time so that the 

problems of sharing would not arise, particularly since the 

operatives performing these tasks are usually semi-skilled and 

on a time-rate basis. 
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3. 'Sewing: 

(i) Sharing machines: The problem of sharing, set out at 2 above, 

would be always frequently present, currently as regards 

machines, because nearly three quarters of all the clothing 

industry's work forýe is engaged in this task. Additionally, 

sewing machines have, perhaps more than other garment making 

equipment, the most personal characteristics, e. g. tensionning 

the thread, setting the foot presser height, etc. Consequently, 

this section may be the most sensitive of all with respect to 

machine sharing that could arise from shift changes. The 

survey showed the problem to be more severe in traditional 

areas so that as new machinery, requiring less personal adjustments, 

and other areas come to the industry then the problem would 

decrease. 

(ii) Sharing of pay, and responsibility for faults:. The sharing of 

pay and responsibility for faults would only occur when the 

shared task is not one carried out in a short period. On this 

point it is necessary to remember that the breakdown of the 

whole of the machinery process is done in many different ways by 

the firms, e. g. some give bundles of parts for each of which an 

operative is responsible - another firm may break down the whole 

sewing operations into, say, 50 different operations each one 

quickly done by a separate operative. In the latter example 

there would be no sharing problem for pay and faults, but 

in the former it would be more likely to occur because the 

bundle takes longer to work through and sharing would occur 

more frequently at shift changes. 
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4. ''Prdssing'and inspection: 

Since off-pressing of a garment is normally broken down into 

short operations, performed. by different operatives, and each operation 

takes only a few minutes, then there would not be any serious problem 

for introducing multiple shift systems into the pressing section. 

Similarly, as regards the period of time involved, inspection would 

not give any sharing problems. 

7.2.2.2. Flexible working hours 

The main point arising on the production side is that production 
I 

flow could be affected. Some constraints, therefore, might be needed 

so that the term "flexible" should not be taken to mean "totally flexible". 

Pioduction'flow: 

Since operatives have a choice on when they start and finish work 

then others may be deprived of garments and/or their parts. The 

extent to which this occurs depends mainly upon the nature of the 

process, the amount of work in progress and probably the working time 

of the individual operation CS 5.1). 

...... ...... ......... ....... ..... ...... ...... ...... - 
2. ''Possible constraints'needed for thd'flexible workinghours: 

There may have to be arrangements made, because of the flow 
I 

problems above, to co-ordinate the starting and finishing times of 

individual or groups of workers CS* 1.2.5.2.4). 
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7.2.3. EcoTiomic asýects 

This section discusses below the main conclusions arising from 

Chapter 6 as regards implications of: - (i) shift work and (ii) flexible 

working hours. 

7.2.3.1. * Shift work 

The principal conclusions and their implications are concerned 

with garment cost elements, capital utilisation and factors affecting 

profitability. 

Garment cost'elements; 

The elements which are affected fundamentally by changes to 

multiple shift work are C Ov and CL, and consequently, they affect 

multiple shift profitability considerably CS 6.4.2). The elements 

C it and C OF are virtually unaffected by a change to shift work so that 

profitability is not affected by them CS 6.1.1 and 6.1.3.2), Single 
C 

shift profit, C., is changed to cc 0V 
-C when shift FN L'P) 

IC OV 
work is done. Generally, there is an increase in profit because N 

exceeds the shift premium C L*P* The effect of shifts, on capital C, 

is related to this increase in profit through the ratios for 

profitability as is discussed below. 

2. Capital utilisation and factors affecting profitability 

The capital needed per worker, IA, decreases as the number of 

shifts N increases, i. e. , EA where C and W are the total N. W. 

capital and workers. Conversely, profitability varies directly with 

shift number, which means that the return on each pound of capital 
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employed on plant and equipment is doubled or trebled with two and 

three shift working respectively. It can be seen from this last 

point that the three most important fundamental parameters affecting 

profitabill. ty are variable overheads, labour premium and capital. 

Additionally, there has been some analysis on how profitability changes, 

bearing in mind the possible values of all the parameters at equations 

6.6 to 6.13 C F' COVP CL' P and C CApp. E), and recommendations will 

be given for future research. It is important to realise that 

variable overheads, C ov, capital C and labour premium, CL* p, are the 

really fundamental parameters which affect profitability radically when 

multiple shift work is introduced. 

7.2.3.2. Flexible working hours 

When flexible working hours replaces a single shift then all 

elements of a garment cost, except fixed overheads, would be as those 

for normal day work. Assuming a fixed selling price, the profit per 

garment and profitability from flexible working hours should, therefore, 

be less than those for single shift CrFS < 1)1 the actual reduction 

is affected by the values of x, C OF and CFC=6.16), There 

could, of course, be some financial gains from reduced labour turnover 

and absenteeism due to more suitable working hours (S 1.2.2), Total 

annual output is theoretically unlikely to change since the plant and 

equipment would be utilised at the same rate on both single shift and 

flexible working hours. In fact, the concessions to the work force 

on attendance may improve productivity CS 1,2.2). There is a 

recommendation in the next section on why'flexible working hours may 

need to be examined further. 
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7.3. ' General conclusions'dnd'ree6mmendations 

The important general conclusions and recommendations arising 

from the investigation are set out below under the three headings 

previously used: - 

1. ' Social: 

(i) ''Prdference'for'd2X'work, - There was a marked preference for 

normal day work as opposed to shifts. It is possible even that 

the habit of normal day work was so strong that it could have 

affected workers' attitudes against flexible working hours. 
........ ...... ...... ..... (ii)' Recruitment of shift workers; necessaryincentives.: Application 

of a payment policy which compensates for social, personal and 

family inconveniences of shift work would help to attract shift 

workers, as would provision of adequate transport, canteen and 

nursery facilities. 

Ciii)--Increased"recruitment of'malds; '_ particularly for nightshift: 

The double day shift system'may be the only type which could be 

l. egally introduced into the'female orientated industry. Night 

shifts maybe possible, however, if more male workers could be 

recruited to do the work of women and this possibility may, be 

increased through the application of more automatic and 

sophisticated equipment. There is evidence that this change 

in the Proportion of females has occurred in other industries 

such as textiles'. 

2. ' Production; 
-....... .... ... ........ ...... ...... .... .. ci) Sharing_ of 'machines, 

_pay'and 
resýonsibilitn -for-qua-l-i-ty; 

Multiple shift systems would be likely to create problems of sharing 

machines, payment and responsibility for faults so that great care 

would be needed to minimise these problems. 



- 249 - 

Production flow: Flexible working hours would cause difficulties 

with the interdependent operations which demand a balanced 

production work flow, because the system allows different times 

of starting and stopping work, so that special arrangements 

would be necessary which may have to reduce the flexibility of 

the system (S 1.2.5.2.4. ) 

3. 'Econ6mic: 

Opportunity and*rea8ots for'increased profitabi There is 

opportunity for a large increase in profitability through 

operating multiple shifts. It is due mainly to an increase in 

- N. 0 
the number of garments produced per E of capital (i. e. -C )[=. 6.41 

and the sharing of single shift variable overheads between shifts 

(i. e. 
C OV is added to CF6.7 and 6.10]. These increases 

N 
are still maintained, wh6h'the industrial survey values are used, 

even if premium is taken from profit(= 6.7 and 6.10). 

(ii) Further examination of cost parameters affected by shift work: 

A closer examination is recommended for the individual garment 

cost elements, especially labour and overheads, all of which would 

be affected by shifts. This would give a broader understanding 

of the implications of shift work. 

Ciii) Flexible'working hours; ' gains, and losses in profitability: 

Even though flexible working hours might reduce profitability (= 6.16) 

because of increased fixed overheads, the reduction in labour turn- 

over and absenteeism with a probable increase in productivity 

could reverse the effect of increased fixed overheads. A major 

investigation into the profitability before and after the use of 

flexible working hours should give reasonable evidence on this. 
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Use of more automatic 6qtiipment: Scarcity of labour would tend 

to make clothiers hesitate before introducing multiple shift work 

which the survey shows to be generally less desireable than 

existing schemes of work, particularly to the high proportion of 

female workers. If, however, capital intensive more automatic 

equipment was purchased, then it should reduce the labour content 

per. garment so that this could offset the'possible problem of 

increasing labour shortage if shift work is contemplated. The 

high cost of this equipment could tend to make clothiers want 

to pay off for it in the shortest time through multiple shift 

work. This matter'is so important for the industry, not only 

for shifts but even for day work, that it is suggested that 

there should be further research into the implications of using 

high cost more automatic equipment in the clothing industry. 
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APPENDIX A. Lists of the various operations(and some standard 
. 
times)for making some different garmentsý 

2,94. 

Sewing operations: 

Men's jackets: 

Sequence 
of 

Operation 

Operation Standard 
minutes per 

one operation 

1 Fusing; forepart, lapel, facings, 3 
vents, sleeve cuffs, top collar 
and side body 

2 Making lining - body 2.57 

3 Making lining - sleeve and inserting 2.85 
sleeve 

4 Divide to boxes 1.74 

5 Close back seams and tape vent 1.21 

6 Close darts and panel 2.21 

7 Make sleeves complete 3.91 

8 Iron dart and side body seam 1.31 

9 Match and fuse flaps and welt 1.49 

10 Make flaps and breast welt and prepare 3.12 
pockets 

11 Press sleeve seams, flaps and welt, 1.85 
and mark flaps 

12 Mark welt, insert and finish welt 1.84 
pockets 

13 Mark skirt pocket position and prepare 2.93 
pockets 

14 Finish skirt pockets 3.99 

15 Sew under coliar to top collar, tack 1.40 
welt pocket ends 

16 Finish lining pockets 2.40 

17 Fuse on edge tape and chest piece 1.82 

18 Quality control 1.00 

19 Pad bridle, fix chest piece in armhole 2.05 

20 Close side seams, shoulder seams and 3.01 
gorge seams 

(continued) 
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Men's-Jackets (continued) 

Sequence of 
operation Operation 

I 
per 

one 
operatior 

21 Quality control 1.00 
22 Press pockets and side and centre 2.39 

backseam 
23 Press shoulder seams 2.05 
24 Mark lapel steps and neck circle 1.84 
25 Zig-Zag under collar to jacket 1.27 
26 Sew round 2. S6 
27 Rope sleeves (Tape fullness into 2.00 

sleeve heads) 
28 Sew in sleeve 2.66 
29 Quality control 1.00 
30 Sew in sleeve head wadding 1.75 
31 Staple chest piece at shoulder, insert 1.54 

shoulder pad 
32 Sew lining to facing 2.02 
33 Sew lining to cuff and tack 1.51 
34 Tack lining in armhole, close top vent 1.50 
35 Sew lining to bottom, close under vent 3.00 
36 Hand fell corner tacks 2.55 
37 Edge basting 2.62 
38 Edge stitching 2.50 
39 Fuse facing in position and pull edge 2.12 

baste 
40 Press bottoms, vents and edges 2.65 
41 Press and set lapel and collar steps and 1.75 

mark buttonholes 
42 Sew buttonholes, cuff buttons, bartack. 1.54 

hangers, bartack buttonholes 
43 Remove tacks 1.00 
44 Press final 10.00 
45 Button fronts 2.00 
46 Final quality control 2.00 
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1.1.2 Men's trousers: 

1) Pocket making 
2) Flap making 
3) Fly making 
4) Serging 
5) Top making 
6) Fly Inserting 

7) Back part making 
8) Joining parts 
9) Waistband making 

10) Waistband attaching 
11) Buttonholing 

12) Hook and bar attaching 
13) Button attaching 
14) Zipping 

Long Sleeve blouse/shirt/overall 

Sequence 
of 
operatio 

Operation 
Standard 
minutes per 

one operation 

1 Sew bust darts (for ladies'hlouse and 0.30 
overall) 

2 Sew waist darts 1.30 

3 Neaten facing 0.45 

4 Sew pocket flap and under press 0.45 

5 Make collar lining 0.15 

6 Make cuff linings 0.45 

7 Join shoulders 0.45 

8 Join side seams 1.30 

9 Seam collar and underpress 3.45 

10 Seam cuffs and under press 4.50 

11 Seam sleeves 2.00 

12 Attach pocket 3.00 

13 Hem 2.00 

14 Insert sleeves 4.00 

is Sew button holes 1.00 

16 Sew buttons 2.00 
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1.1.4 Women's costumes: 

1) Fusing front piece, collar and cuffs. 

2) Make lining 

3) Make sleeve 

4) Make collar 

5) Basting body 

6) Make forepart 

7) Make back 

8) Attach collar 

9) Seam shoulders and sides 

10) Sleeve insert 

11) Insert padding 

12) Stitch edges and hem 

13) Button holing 

14) Attach buttons 
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1.2 Under pressing operations 

1.2.1 Men's jackets/coats 

1) back blade stretching 

2) open forepart darts and seams and pocket welt 

3) underpress jetted pockets 

4) open forearm and hindarm seams 

5) collar stretching 
6) canvas forming 

7) canvas and forepart pressing for moulding the canvas 
to the forepart 

8) side and back seam opening 

9) shoulder seam opening 

10) pressing away fullness in sleeve head once the sleeve 
has been inserted 

11) open top armhole seam 

12) edge seam opening of forepart fronts 

13) pressing away fullness in facing 

14) edge pressing of forepart fronts 

15) underpressing of"jacket lining and sleeve lining 

1.2.2 Men's trousers 

1) trouser leg stretching and shaping 

2) open dart seams 
3) underpress jetted hip pockets 
4) open inside and outside leg seams, together with side 

seam pocket press 
5) back seam opening 
6) press waist band seam and prepare waistband prior to 

stitching through 

1.2.3 Blouses/Dresses 

1) open bust darts, back shoulder darts 

- 
2) press pockets 
3) Press side seams and other seams according to design 

4) press shoulder seams 
5) armhole seam press 
6) press collar seams 
7) press facings and hems 

8) press sleeve seam 
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1.2.4 Ladies' coats and Jackets 

1) seam opening for forepart darts 

2) pocket parts and pockets 
3) back blade darts 

4) canvas forming 

5) canvas and forepart blocking 

6) side seam and back seam pressing 
7) sleeve seam pressing 
8) shoulder seam pressing 
9) armhole seam pressing 

10) collar seam pressing and collar forming 

11) edge seam opening 
12) edge and facing press 
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1.3 Off pressing operations 

1.3.1 Men's jackets 

1) edge pressing 
2) press left and right foreparts 

3) press left and right back blades 
4) press side bodies removing any impression that may have 

been left by the preceding operations 
5) press collars 
6) press shoulders, which enables the operator to remove 

any impression marks left by the preceeding operations 
7) drape armhole 
8) drape and press crown of sleeve 
9) lapel press 

10) press front edges from button hole stand and button to 
hem of the garment 

11) lining smoothing and general touching up 

1.3.2 Men's trousers 

1) press trouser legs 

2) press trouser tops 

3) complete run-in of crease and pleat 
4) press trouser cuffs, if these have not been done under 

operation (1) of trouser leg pressing 
f 

1.3.3 Blouses and Dresses 

1) collars 
2) shoulders 
3) sleeves 
4) body 

5) skirt and hem 

6) touch up and smooth out any impression marks 
1 

1.3.4 Ladies1coats and Jackets, 

1) sleeve press 
2) forepart press 
3) side body and back press 
4) shoulder press 
5) sleeve drape 

6) collar and lapel finish 

7) final pressing of front edges, collar and back of 
. shoulders 

8). lining smoothing 
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82,95. 
APPENDIX B. CLOTHING TERMS AND DEFINITIONS 

BACK STITCH A hand stitch used to seam garment parts. 
So called because the needle, on emerging, 
goes back to be inserted at the end of 
the previous stitch. Notable for its 
strength and flexibility. 

BACK-STRAP Strap across the back of a garment at 
the waist, usually fitted with a 
buckle, or other method of adjustable 
fastening, and used to adjust the fit 
of the garment, within limits, to the 
wearer's requirements. 

BACK TACKING Reverse sewing at the beginning or end 
of a seam for reinforcement. 

BANK KNIFE A mechanically driven endless moving 
blade which passes through a slot in a 
table. Normally used for cutting many 
layers of cloth at the same time. 

BAR TACKING A reinforcement by means of repeated 
stitching. Used in clothing at points 
of strain (e. g. buttonholes, pocket 
corners, seam ends and belt loops). 

BASTE or BASTING Running stitches either by hand or machine 
used to hold garment parts together in 
order that a further operation can be 
carried out. Sometimes a garment is 
basted together for a first*try-on. 

BESPOKE Bespoke clothes are those which are 
made to the order of an individual. 

BLIND STITCH A stitch (either by hand or machine) which 
does not go right through the cloth. 

BRIDLE A narrow strip of material, usually cotton, 
which i-s padded to the canvas along the 
roll of the lapel to hold and control it. 

BUNDLE A number of similar garment parts 
temporarily kept together for convenience 
of handling. (See Conventional Bundle System, 
Progressive Bundle System). 

I 

BUST (STAND) A shaped form (male or female) on which 
clothes are displayed or modelled. 
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BUTTON A knob or disc which is attached to garments 
as a means of fasteninz or ornamentation. 

BUTTONHOLE The hole through which a button is passed to 
hold the gament in the correct position. 

CANVAS A closely woven fabric used as an interlining 
in men's and women's jackets and coats. 
Canvases are made from cottoniflax, hemp, jute 
and man-made fibres. 

CHEST PIECE A small piece of hair canvas, felt (or both) 
which is sewn to the interlining in the chest 
area, for strength and shape retention. 

COLLAR Neck band, upright or turned over on a coat, 
dress, shirt, etc. Band of lining, lace or 
material, etc. which completes the upper part 
of a garment around the neck. 

CONTOUR STITCHING Automatic sewing along or near the edge of a 
garment part. The shape may be predetermined 
or edge following. 

CONVENTIONAL A production system in which bundles pass from 
BUNDLE SYSTEM storage to an operator and then back to 

storage for allocation to the next operation. 

CONVEYOR SYSTEM A type of Straight Line System in which operators 
are positioned at the side of-a conveyor, which 
is used to transport the garment parts. 

CRUTCH (also Crotch) The region between the legs at which inside leg 
seams are joined. Also known as the fork of 
trousers. 

CUFF The lower part of the sleeve which at the wrist 
usually has a plain turned in edge. If turned 
up it may also be described as a gauntlet cuff. 

CUTTING Parting material with hand shears, or by machine. 

DIE-CUTTING OR DIE To cut one or more layers of fabric using 
PRESSING cutting tools (dies) or a composite cutting tool 

in conjunction with machine pressure. 

DRESS (a) Clothing, particularly outerwear. 
(b) A garment worn by women or children. 
(c) To finish cloth. 
(d) To take dress from men's trousers is to 

cut a section from one side to make it 
fit as closely as the other. 
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EDGE FOLLOWING Automatic sewing along or near the edge of 
a garment, the shape of the seam being determined 
by the edge of the fabric which is detected 
automatically. 

FACE SIDE The side of the fabric intended to be shown whilst 
in wear. 

FLAP A shaped piece of material which provides a 
covering for a pocket mouth, or for ornamentation. 

FLY A cloth covered opening to conceal a fastening 
(e. g. buttons, zip). A blind fly is fastened 
instead of left open along the finished edge. 

FOREPARTS The name given to the fronts of a jacket or coat. 
This section of the garment extends from the edge 
to the side seam horizontally and from the hem to 
the shoulder seam vertically. 

FULLNESS The additional amount of one of the materials 
joined at a seam which is allowed in order to 
create the desired shape in a part of a finished 
garment, e. g. a sleeve head. 

GORGE The neck run of the forepart to which the collar 
is joined. 

GORGE SEAM The seam joining the forepart to the collar. 

GRADING The process of producing a range of patterns of 
different sizes from a master pattern. 

HEM A folded edge produced by turning in the raw 
edge and securing it. 

HEMMER A sewing machine attachment which folds the 
material so that the edge is turned to form a 
hem when sewn. 

INTERLINING A layer of material inserted in certain parts of 
the garment between the inner and outer fabric for 
shape retention,. strength, warmth or bulk. 

IRON A hand tool used when pressing, usually pointed at 
the front and square at the rear, with a handle 
over the body of the iron so that a balanced grip 
may be obtained. It may be heated by electricity, 
gas, steam, or on a stove. 

JET or JETTING A narrow strip of material, usually cut warpwise, 
sewn parallel to the pocket opening and turned 
over the pocket mouth edge. 
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JETTED POCKET A pocket mouth on which the edges are finished 
by the application of jettingS 

JIGGER The button on the inside of a double-breasted 
coat (usually sewn with a long shank). Also a 
style of lady's short, loose jacket. 

JUMPER UNDERPRESS That type of underpressing machine which has a 
steam heated buck and an iron which is mounted on the 
end of a swinging arm (jointed or straight). 
Pressure is applied through a linkage from a foot 
pedal to the movable arm and so to the iron. 

LAPEL The upper part of the front edge of a jacket or 
coat which folds back onto the forepart. The 
length of the lapel extends from the gorge seam to 
the break. 

LASHING The fastening of the inside seams of coat edgings 
or facings to the outer fabric or interlining, in 
order to hold them in position. Usually sewn by 
a blind stitch machine. 

LAY An assembly of cloths placed in identical lengths 
one on top of the other in preparation for cutting. 

LAY PLANNING The arranging of patterns of the component parts 
of a garment within a given width of fabric in 
order to obtain the most economical use of the 
material. Also called Layout Planning. 

LAYING UP The procerss of spreading cloth to form a lay. 
Often called "Spreading". 

LINING Material used to cover part or all of the inside 
of a garment. 

LOCK STITCH A stitch formed by an upper or needle thread or 
threads and a lower bobbin thread interlaced 
together. In a correctly balanced stitch the 
threads usually interlace midway between the top and 
bottom surfaces of the material being stitched. 
(B. S. Stitch Class 300). 

MAKE THROUGH The traditional method of garment manufacture, in 
which one operator completely assembles one garment 
at a time. 

MAKING UP Converting material into garments. 

MARKER The representation or drawing of the final arrangement 
of the patterns of the component parts of a garment 
or garments in the form of a master plan for cutting, 
intended to make the best use of the material. The 
marker is placed on the lay prior to cutting. Also 
called Lay Marker. 
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MARKING-IN Marking around the component garment patterns 
with chalk or other means to indicate where fabric 
is to be cut. The term can also apply to marking 
with pencil when making paper markers. 

NEEDLE POSITIONER A device on a sewing machine which ensures that 
the needle will stop automatically either in or 
out of the fabric as required. 

OFFPRESSING The final pressing operations on a garment after 
assembly. Also called Pressing Off. 

OVEREDGING The use of the overedge stitch either by hand or 
machine which binds the edge to avoid fraying. 
Can also be used as a decoration. 

Overedge Stitch: The description applied to B. S. 
Stitch numbers 501,502,503,504 and 505. In 
its basic form it is a chain stitch, the needle thread 
loop being carried from the underside of the fabric 
over the edge and returned to the line of stitching 
to be secured by the needle on its next downward 
stroke. Varying amounts of edge cover can be 
obtained by using machines employing more threads. 

Also described as Overlocking. 

OVERLOCK SEMI A seam in which two or more edges of fabric are 
joined together, oversewn and edge-trimmed in one 
operation, with overedge stitches having two or more 
threads. 

OVERLOCKING See Overedging. 

PAD Any form of wadding, felt, foam or rubber inserted 
into a garment for the purpose of shape or fit. 

PADDING The operation of imparting shape by successive 
rows of sewing, normally at the lapels and collar. 

PATTERN A replica of a garment in flat card or paper. A 
template used for marking out the parts of a garment 
on material prior to cutting. 

Block Pattern. 'A template of the basic pattern 
shape upon which design details can be superimposed. 

PRESSING The removing or creating of creases or shape into 
fabrics by heat and/or steam and/or vacuum, or a 
combination of these with pressure. 

PROFILE STITCHING Automatic sewing following a pre-determined profile 
e. g. by a jig or cams. Usually applied to the 
automatic stitching of small parts. (See Contour 
Stitching). 



- 267 - 

PROG 
, 
RESSIVE A production system in which bundles pass from one 

BUNDLE SYSTEM operator to the next with some work in hand at each 
operation. The operations are laid out in sequence 
with the required number of machines for approximate 
balance allocated to each. 

PROGRESSIVE LINE A production system in which single garments or parts 
SYSTEM are assembled. During assembly the parts are 

passed from one operator to the next resulting in 
some work in hand. 

ROTARY KNIFE A machine with a circular rotating blade, generally 
CUTTING MACHINE used for cutting straight lines or gradual curves 

in fabric lays of limited depth. 

SEAMING Joining together the component parts of a garment, 
at a given distance from the edge of the material. 

SELECTOR CONVEYOR A type of conveyor on which, after each operation, 
the work is programmed to travel automatically to 
the correct woiýk station for the next operation. 
The term is also used to describe production systems 
using similar types of conveyor. 

SERGING The operation of neatening the cut edge to avoid 
fraying, by means of an overedge stitch. 

SHEARS A hand cutting tool similar to scissors but with 
angled blades and thumb rests, and with a cutting 
edge of upwards of 20 cm. 

SPRAY MARKING A method of outlining patterns prior to cutting 
by spraying over the lay, leaving the pattern area 
as a silhouette which can then be cut out. 

STITCH One of a series of units of conformation of threads 
resulting from the thread or threads being 
repeatedly passed through or into the material 
during sewing. 

STRAIGHT KNIFE A machine with a vertical reciprocating blade used 
CUTTING MACHINE for cutting fabric lays. Also called Vertical 

Knife Cutting Machine. 

STRAIGHT LINE A production system in which single garments or 
SYSTEM parts are assembled by passing through a series of 

consecutive operations. 

SUB-ASSEMBLY A part of a garment which is made separately asa 
(GARMENT) unit before it is joined to the main garment. 

SYNCHRO-FLOW Another name for Progressive Line System. 
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TACKING Machine or hand stitching, sometimes decorative, 
to reinforce parts of a garment (see Bar Tacking). 
In some sections of the industry this term is also 
used to describe the temporary joining together of 
parts of a garment, prior to final sewing, which 
is defined above as Basting. 

TOP AND BOTTOM A device fitted to a sewing machine which cuts the 
THREAD TRIMMER needle threads and under threads after sewing. 

TRIMMINGS A wide variety of garment components including 
such items as canvas, linings, buttons, twist, 
silk, zips and others. 

UNDERPRESSING The pressing operations carried out during 
manufacture of the garment; usually seam opening 
but fusing is included, as is first edge pressing. 

VENT A short opening or cut into the hem of a coat, 
jacket, skirt or shirt. 

WADDING A loose, cohering mass of teased fibre, ' usually 
in the form of a sheet or roll used as padding 
in the making up of garments. 

WAISTBAND A narrow piece of material or binding attached 
to the top of trousers and skirts to achieve style 
and fit. 
Grown on Waistband. A waistband in one piece with 
a trouser or skirt. 

WELT The extended edge of a pocket cut. A folded 
piece of material attached to form a finished edge 
of a pocket opening. 

WORK IN PROGRESS In a production department the total number of 
garments or the total work value which is in 
progress between either. the previous department or 
store and either the next department to which the 
work goes or the finished goods store or dispatch. 
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APPENDIX C. Tables showing details of some of the collected data 
from the Companies investigated. 

_ 

Table 1.1 The labour situation in the Companies investigated. 

Company 
Total 
number 

of 
employees 

Male 

f 

Female 

. 

Average 
age 

(years) 

Average 
turn- 
over 

. (%) 

Average 
absenteeism 

Section 
of the 
industry 

A 2,600 21 79 26 28 10 (M) 

B 175 30 70 45 10 10 (M) 

C 660 9 91 29 38 9 (M) 

D Soo 11 89 26 42 11 N 

E 1,000 6 94 33 26 8 N 

F 725 25 75 37 51 9 

G 150 10 90 46 6 16 

-H. 100 7 93 29 so 7 (0) 

1 200 5 95 32 40 10 (L) 

1 150 5 95 40 33 9 (0) 

K 350 20 80 32 45 10 (0) 

L 750 5 95 28 48 8 M 

M 100 14 86 45 55 9 (L) 

N 380 8 92 35 40 7 (D) 

0 170 23 77 36 42 7 

P 115 10 90 40 30 

I 

10 (M) 

This is obtained by taking the number of operative working days 
lost by absenteeism as a percentage of the total annual 
operative working days available, e. g. if a Company effectively 
had 47 working weeks and an. average of 100 workers for each 
5 day working week, then the total annual operative working 
days would be 5x 47 x 100, and if 2350 operative working days 
were lost in the year due to absenteeism, this would be 10% 
average absenteeism, 

i. e. 
2350 

x 100% = 10%. 5x 47 x 100 
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Table 5.1 - Management's opinions on the problem of operatýve 
dislike of sharing machines. 

Number of establishments in total and according to 
the, extent of dislike 

COMPANY. 

In traditional areas In non-traditional 
areas 

T t l 
Extent of dislike 

t l T 
Extent of dislike 

o a 
Very 

much 
A 

little 

-- - 
Not at 

all 

a o 
Very 
much 

A 
little 

Not at 
all 

A 9(M) 1 1 4 1 1 2 

B 2(M) 
C 6(M) 1 1 4 1 2 1 

D S(M) 1 1 3 1 1 1 

E 7(M) 3 2 2 1 1 

F 6(L) 1 1 

G 2(L) 1 1 

H l(O) I 

I 2(L) 1 

1 2(0) 1 

K 4(0) 1 2 1 

L 6(W) 1 1 3 2 

M l(L) 

N 4(D) 

0 2(L) 1 1 

p 2(M) 1 1 

Total 18 12 3 3 18 5 6 7 
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Table 5.2 - Distribution of establishments with reference to 
location and employees. I 

Location tion Traditional areas Non-traditional areas 
\ 

No. of Employees (1) No. of 
bli h 

Employees (1) 

Company 
establish- 

ments 
Total Ave. age 
No. (years) 

(2) 

esta s ments 
Total Ave. age 
No. (years) 

(2) 

A 9(M) 
1 650 36 4 1950 23 

B 2(M) 1 175 4S - -- 

C6 CM) 1 170 42 4 490 24 

D S(M) 1 so 38 3 450 25 

E7 (M) 3 600 40 2 400 22 

F 6(L) 1 725 37 - -- 

G 2(L) 
1 1 so, 46 - -- 

H 1(0) 1 100 29 - -- 

I 2(L) 1 200 32 - -- 

1 2(0) 1 150 40 - 

K 4(0) 1 . 105 36 2 24S 30, 

L6 (W) 1 210 37 3 540 25 

M1 (L) 1 100 4S -- 

N4 (D) 1 380 3S 

02 (L) 1 -170 36 

P2 (M) 1 lis 40 

Grand 
Total 

18 40SO 38 18 4075 24 

(1) The total number and average age of employee's in each 
establishment were obtained by means of questionnaire (3.2, App. D) 
completed by management. 

(2) The average age for a company, where more than one establishment 
is involved, is the weighted average of the individual average 
figures provided by each establishment in the company. For 
example the weighted average age of employees of 4 establishments 
in Company A employing 180,980,350 and 440 with the average 
ages of 25,9(M) 22,25 and 23 respective 

, 
ly would be: 

(18WS) +(98Ox22) + (3SOx2S) + (440x23) 
_ 23 

(180 + 980 + 350 + 440) 

m 
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APPENDIX D. Questionnaires used in the Companies investigated; 
correspondence. 

3.1 Questionnaire for employees 

Name of'Company ........................................................ 

# Address ................................................................. 
Type of clothing manufactured ........... 0- .......... 
Date .................................................................... 

Please tick or insert a number in the appropriate box, e. g. El or 

where this is needed. 

Q. 1. Sex Male Female] 
Q. 2. Age -17 18-19 1 20-27T -25-29-1----3F-73-4 -1 =39 

[40-49 1-50-59 1 60 and over] 

What is your job? Marker I Machinist Cutter l Finisher 

Presser Supervisor I others 

Q. 4 Length of service in this Company? ........ Years ..... Months 

......... 
weeks__ 

Q. 5. Marital status Married I Single I Divorced Widowed 

Q. 6. Number of children (if any) 

Q. 7. Children's age [ 
-II111 

Q. 8 How many hours of each working day do you spend in the Company 

of your family? hours 

Q. 9. When are the usual times for Q. 8 above? From ....... to ...... 

Q. 10. Would you mind if you could not see your family so often? 

Very much .1A little I Not atall 

Q,. 11. What are your busy times for housework in a working day? 

From ..... to ...... 
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12. Do you do any recreational activity alone, such as 
watching T. V., listening to radio, doing any sport, 
going to cinema, theatre, club or dancing? 

Y .7 
es 0 

13. If "YES" to Q. 12 what is the total time spent in all 
these activities in each of the following days? 

Days 
Total Monday Tuesday Wednesday Thursday Friday Saturday Sunday 
Time 

(hours) 

Q. 14 How bothered would 'you be if you could not carry out any 
of these activities? 

I Very much IA little I Not at a1711 

Q. 15 Are you a member of any kind of social group, either 
connected 

, 
or not to your employing company, for example 

works' sports club or Women's Institute? 

Yes 1ý ýNo 

Q. 16 How many hours per week do you spend for these social 
activities? 

...... hours 

Q. 17 How bothered would you be if you could not-attend these 
activities? 

Very much 
J 
A little I 

Not at all 

Q. 18 How often in working days do you see your relatives and 
friends? 

Very often__ 
J A little I Not at alli 

Q. 19 How'bothered, would you be if you could not see your 
relatives and friends? 

Very much A little I Not at all 

Q. 20 Do you have any illness? J'Yes I ýo 

Q. 21 Do you sleep well?, Yes I_7No. 
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-1 Q. 22 How many hours of sleep would be sufficient for you? I 
.... hours 

Q. 23 How bothered would you be if the time and period of your 
sleep were changed? 

I Very much IA little I Not at all I 

Q. 24 What time do you usually take your meals? 

Breakfast ..... 
I 

Lunch .... 
I Evening meal 

Q. 25 How bothered would you be if meal times were changed for 
an hour or so from their usual times? 

Very much 
IA little Not at all 

Q . 26 How long does it take you to get to work? 
.... min 

Q. 27 What type of transport facility do you use for journey 
to work? 

I Bus I Walk I Train 
I Car I Others 

I 

Q. 28 What was your previous job? ................................ 

Q. 29 Which of the following working systems did you work on 
in your previous job? 

a- Day work - starting and ending at fixed times, 
for example 9 a. m. to 12 p. m. and I p. m. to 
5 p. m. each day. 

b- Fixed shift system, where the worker does not 
change, but remains permanently on the same 
turn of duty. 

F-I c- Changing shift system, on which the starting 

for example 9 a. m. to 12 p. m. and I p. m. to 
5 p. m. each day. 

b- Fixed shift system, where the worker does not 
change, but remains permanently on the same 
turn of duty. 

time of work changes from one week to another 
between differently timed turns of duty, for 
example, one week the shift works 6am. to 2pm. 
and the next week 2pm. to 10 pm. and in the 
third week 10 pm to 6 am. 
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d Flexibleworking hours, which is day work 
starting and ending at different chosen times, 
for example working for any 8 hours a day 
between the hours of 8 am. to 6pm; but each 
employee must be present within the fixed period 
of 10 am. to 4pm every working day. 

e Other type of working scheme. 

Q. 30 Why did you leave your previous job? ...................... 
Q. 31 Which of the following working systems does your spouse 

work on? 

(See above at Q. 29 for the full meaning of the types 
of working systems a, b, c and d below). 

starting and ending at different chosen times, 
for example working for any 8 hours a day 
between the hours of 8 am. to 6pm; but each 
employee must be present within the fixed period 
of 10 am. to 4pm every working day. 

e- Other type of working scheme. 

0a Day work 

F--j b Fixed shift system 

F-I c Changing shift system 

f-I d Flexible working hours 

M- e- Other systems 

Q. 32 What is your spouse's usual working hours in a day? 

From To .... 
I 

Q. 33 What type of working system are you working on in this 
Company, e. g. successive days which are Monday to 
Friday 8-12 and 1-5 each day? 

*.................. *.......... 0............... 

Q. 34 Would you like to change your working system, as stated 
by you in Q. 33 above? 

Yes No 

Q. 35 Please state the reason (s) for answering "YES" or "NO" 
in Q. 34 above. 
........................................ 0 .............. 
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Q. 36 If you were able to choose one of the following working 
systems, which one would you prefer for your work? 

a- DAY WORK - for example starting work at 8 am. 
and finishing at 5 pm. with an hour or so midday 
meal break. 

b- MORNING SHIFT - for example starting work at 6am 
and finishing at 2pm. 

F-1 c- AFTERNOON SHIFT - for example starting work at 
2pm and finishing at 10 pm. 

d- tHANGING DOUBLE- -where the work period is 
DAY SHIFT divided into two successive turns 

of duty, for example 8 hour morningý 
shift for one week and 8 hour 
afternoon shift for the next week 
and so on. ' 

Q. 37 If you were to work 8 hours a day what would be the most 
suitable period for you? 

From to 

Q. 38 How pleased would you be to work FLEXIBLE WORKING HOURS 
as they are exemplified below? 

Very much 
IA little I Not at all 

There is a period of available working hours in the day and 
eight hours of attendance can be chosen by an employee' 
within these times, but each employee must be present say 
between 9.30 am. to 4pm. which includes midday meal break, 
this means a total of 6 hours have been worked and the 
remaining 2 hours can be: 

(i) either between 7.30 to 9.30 am. or 
(ii) 4 pm. to 6 pm. or 

(iii) some between 7.30 and 9.30 am. together with 
some between. 4 pm. and 6 pm. 

39 If you could accept the system in No. 38 above, what would be 
the most suitable fixed 6 hour period that you could 
work? 

FroT to 
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Q. 40 If the fixed 6 hour period mentioned in No. 38 was for 
example from 9.30 am. to 4 pm. with midday meal break 
of 30 minutes, how would you prefer to work'the 
remaining 2 hours? 

Before 9.30 am. After 4 pm. Some before 9.30 am. 
I 

and some after 4 pm. 

Q. 41 Please give your personal choice of the system you would 
like to work ............................................ 
.0.00.00............................................ 
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3.2 Questionnaire for management 

Name of Company ................................................ 
Address 

.*............ 000.00... 090.000.. *. 00 

Please tick or insert a number in appropriate box where this is 
needed. 

Range of products: 
(a) ........................ (d) ....................... 
(b) ........................ (e) ....................... 
(c) ........................ (f) ....................... 

2. Total garments produced per week as listed by letters 
(a) to (f) in No. 1 above. 

(a) (b) (c) (d) Ce) (f) 

3. Total number of production employees 

4. Percentages of male and female employees 

S. 

6. 

7. 

8. 

9. 

10. 

........... Male % 

Female 

Average age of employees L 
.... Years 

Average working period of employees ...... Years 

Annual average percentage of labour turnover ... 
=0-0 

Annual average absenteeism rate of employees I ....... % 

Average weekly working hours of the Company I ....... ho 

Number of manufacturing weeks of the Company per year 
I 

weeks I 
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What kind of production system (s) is used in the sewing section(s) 
of this company/establishment? 

a) Make through 
b) Straight line or conveyor system 
c) Progressive system (Synchro-flow) 
d) Conventional bundle unit 
e) Progressive bundle unit (P. B. U. ) 
f) Selector conveyor system (Transporter) 

12.7be extent of operatives dislike of sharing machines in this 
company/establishment? 

I Very much 
IA little I Not at all 

I 

13. The extent to which the importance of problem of attributing 
faults to a particular person is considered? 

I Very much 
IA little I Not at all 

I 

14. What type of payment system/s is operated in different sections 
of this company/establ-ishment? 

Cutting Sewing Pressing Inspection 

15. How long would the material stock be covered for in your 
company? I ..... working days I 

16. What are the following average percentage costs for a garment 
manufactured in your company? 
(The sum of the 4 percentage items below is 100) 

l% M t i r% Labo 
Overhead % 

a a er u 
Variable % Fixed % 
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17. What is the average labour costs per garment produced in this 
company? 

£ 

18. What is the average profit as a percentage of total costs per 
garment? 

I ".... I 
19. Estimated current value of capital employed on plant and 

machinery. 

20. Annual amount of capital expenditure on plant and machinery. 

IE........... I 
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3.3. The letter sent to the companies asking for their co-operation 
to take part in the survey. 

Dear Sir, 

I am a Lecturer and Research Supervisor in the School 
of Textiles, looking after a survey, in conjunction with 
the Clothing Institute to some extent, on the implications 
of shift work and flexible working'hours for the Clothing 
Industry. 

I should be most grateful if you could allow me, 
together with the postgraduate student concerned, to have 
a brief discussion on this project with you or a relevant 
member of your staff. 

If you could let me have answers to the questions 
below it would help us initially in our investigations. 

May I thank you in anticipation of any support you can 
give to us. 

Yours faithfully, 

Dr. P. Ellis. 

Please return to: - Dr. P. Ellis, 
School of Textiles, 
University of Bradford, 
BRADFORD. BD7 lDP. 

(a) Are you able to help this study? 
(b) 7be total number of operatives in your factory. 

Signature .............. : ..................... 
Name of Company: ............................ 
................................ * Date ................... 
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, 7: T "C"i llIFQUTFF C""**-"-'* 
_jAllK. lF "TITLE1 D. 

'tD(I 2) ' Ul ITI TTL 

CALL C; (TT-- L, ',, "nTL) 
CA-7)"ZION FOR X-AXIS (BLAINK 

3 
NT. ", -Z. -l 0 

C'*****""' BEAD CA-F,, -. [0i4 rOR Y-AXIS (BLAIIK 
Hill 

, AD( 1,3) YTL 
NY, PL=. 10 
CALL CHOP(YTL, 11'-, 'TL) 

CARD IF NO CAPTIM Rr-N-4U-LPED). 

CARD IF NO CAPTION REQUIRED). 

P7AD IIll -* * 4*i *I'T! IT. P, ', 'D MAX. SCANE' T, IAIIKS MUD SCATILE, I, ., ý '%-3 TII( CIM 
.I C Oll DkGH A. XICS. 

FC-n-11 bFO. 0) 
CALL 
lF(IV., N:: '. K) CALL TITLE (r;,, Illi, TTL, 

READ, Ft2, R. ',. -. ULA NO., CODE : 57211-? 'MIABLE AID NO. 
FOR l, AHIAT2L! ', - OBE", L. J 

ICA . 
.1 

ck -'ý F"p, 

-9 _ljFKlVjNIl', 
l KVP j -A IiiI, KB., KC, 

VP 11 0 k. C= 10 ,C -Q* 
IF iQ. 2Q. 0 KB=10 

-KA=10 
"i'E'AD SEITS C)"o' WMU"ý'S FOR IND. VAIR. 

R !AII 'ý XVALýý),, T=l 311-TV 
PH-'! )kl, 

fl RIAL 

17 0) 
F'7iffl OF Crillint 17AF. LMIE-YERS 

Y'A 
0 

%. -L T I= 
Fý, (". VIxII::. v*, ý N 

I 5F7-3, ( 3Xj 151, "(. 31 
t.. ) 

lco, ý7r, 3 
p EX. 0) m PVAI, L, 
111 --; N LV 

.$'. 

4', rl[D VAR. PARAM. 

F VALUES, 
OT1iEF FAflA4. i 

L=1 

DC) 10 I� NV 
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G6TO 
F01411ULA 

C'-*'* *** PAr--M. C CD*: ý, S: 1=zCF, 2"-C'-P. r OR COF,, 
11 YVjlT, (I. T)= (2.0'ýT(l)+P(2)-2.0*P(3)*P( 

30 
P. YVA-fi(fl)= (-I. O-*P(l )+2.0*P(2)-3.0*P(3 

GOTO 30 
13 D=. (P- 

YVA-ý, ýI-O= 3.0-*P(1)+2.0*P(2)-3.0*P(3) 
GCYCO 30 

14 'DIAL(Ili)- (P(l)-P(6)*P(2))/P(l) 
GOTO 30 

15 YVAL(M)=--1 00-0*P(7)*, P(l )/P(8) 
GOTO io 

. 3=CL, 4=---D) 5t-PT, 6=X,, 7=0,8=c 

)*P(5))/P(l) 

*P(5))/D 

16 'YVAL(ýl)=100.0*P(7)*(2.0*P(1)+P(2)-2.0*P(3)*P(4))/P(8) 
G(TIO 30 

17 YLAý-,, (Iý-, )-11CO. O-*P(7)*(3. a*P(l )+2.0*P(2)-3.0*1, ý(3)*P(5))/P(. 13) GOT13 30 
18 Y'ýIAT, (II)=100.0-*P(7)*(P(l). -P(6 G0`f0 30 
19 Dý2 0, l-P(1)+P(2)-4.0*P(3)*P(5)/3.0 

YV, Llý(1,1)=(3.0, *P(I)+2.0-kP(2)-3.0*P(3)'-*P(5) )/D 
GOTO 30 

20 YVAL(M)=(? (l )-P(6)-*P(2))/P(l 
M700 30 

21 M-11TINUE 
C*****" SPACE FOR MORE FORRMULAE 
30 CUNT LI I ITU E 
C**'***'*- TEST I'T D'E'l-7111.111NATOR D CHANGES SIGN, 11.1PLYING, ASYMPTUM 
C******* 110 SO, BREAK 017, AND '-"-'-', ART NEW CURVE. 

Il", A. iS(Dl)., L". %llt: %_(7) GOTO 101 
IF Dl*D) 103,101'0ý05 

105 IF ! 12) 101,101j104 
104 Pý2=7,7 2+1 

Gf--. '*: 'C) 102 
103 11: 44-1 
1 ('s P. KV A (1 . 2) =XVAT, (! ̀Q 

'21' ' iAL23 (112) ='YVAL (PI) 
101 DI=D 
10 Ci'-lT_. l"iNUE 

VRITF, (2,9ý)) 14". 1, (YVAL(: [), Iz=l NIV) 
CALL D11AW Clj'lRV7, ý.. <VAL, DlAL, Nl 
r- . j, 

(*-, '2. GT. 0) CA., -, L DRAW CU-F. VE(XVAL2, YVAT_2, N2) 
100 COMI'llim 
C-****-+'+ IF BEF-01113 FORMULA 4, DRAW DAMMED LIlE_' ACROS, 3 A',,, 'Y=1.0 

T NF. GE. 4) GOITIO 450 
A: Z (2) -AX (1) )/40.0 

1;. o Jim I=1,20 
FHl+Q 
CALL JOIN P. ', 'IllrJ-- (R,, 1.0) 
11=11 I-Q 
CAl', 11i jOIjj POTNT(R, 1.0) 

400 C'A' BREAK 
450 co"i oik-TUE 
500 c0ilill-TUE 

CALL HNID OF PLOT 
STOP 
END 

SUB95UTINE CHt-'! P (Z, N) 
J3j, jl'. _Nj7T, ' WORDS RHS. C******., + CHOPS OF'w 

Dill'It'llySION Z(N) 
DA'. -M C/811i 

I/ DO I 1=1., N 
CALL ('1'0M? 8(Z(T)jCjJ) 
IF(J-1)2,2,1 

1 MiNTINU'R. 
N=I 
R "j"furli 

2 AI"T=T-l 

RI 3TU RII 
FND 
FIN10H - 
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0:: 3031OF7-0-05 TO 3.20 

Fig. 6.2. 
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Cý)v -0 . 64 PD: -. C -I I .. Cp: -. O . 05 TO 3- 

0 

RO/ 
D 

2'. Q 2'. 5 
CL 

Fig. 6,4. 
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CL 

Fig. 6. 
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.Zý G4 le Ce:: 0 OS TO 3 . 20 

PD 

Fig. 6.6. 
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Fig. 6.7. 
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0=303 . 'k. =2't-90 -CL: -r' ýD'O % 11 ICOV-0 -05 TO ' -2S 

PV 

a a'. 15 1'. 02 1%25-e- %0 V-15 2'. 01 2'. 25 2'. 50 2'. 15 1'. 01 

CF 

Fig, 6.8. 
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L t- -0.05 TO 3-20 =303 %VMO -64 -CL: -2 'ýD2ýO , 11 'rF . 
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Fig. 6.9.. 
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Fig. 6.10. 
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0=303 , C. Z %, no 64 
1 F: "0'8 'rOV-- ' -ýD:: 0 - 11 -. 'L': 0 - 10 TO 4.50 

-W 
RP/o 
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qT 
,, 2100 2b3 42 3ý. Ibz: 1133.1,40.1 Ito- ltc, 3 210 3. 

cv 10 

Fig. 6.11. 
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CCV=0,641"Lý`r''ýD=0. TO Q-50 
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Fig. 6.12. 
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c 10 



4 

- 297 - 

0=303 - C--: 2280 C' p 7) r, ()V=0-06 TO 2-25 F: *o ' 'ý'ýT=O * 165, 

3'. O 413 

Fig. 6.13. 
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0=30^3, C=. 'L'29'j, COV=0.64'ýT=ýOJI6,, c,, CFý0-05 TO 3.20 
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CL 

Fig. 6.14. 
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0=303 C=22-80 Cr----0 -85 C^, InO . 64 P-t=0 TO 0 -50 
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CL 

Fig. 6,15. 
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0=303 C: -', -'280 
Ci-%%t=O . 64 Ct =2 Cg: =0 . 05 TO 3 . 20 

R TRj 
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Fig. 6.16. 
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Fig. 6.17 
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Dot 
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Fig. 6.18 
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Fig. 6.20 
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. 8, -'), COV-. 0.64, PT: ý0*165, 'CL: '0.10 TO 4.50 0ý303'CFI'0 

0 

Vý 

R2r/ 

f 

Fig. 6.21 
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Fig. 6.22. 
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'--F: »OßP, ý-X=0 TO 0--, 
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ei 
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Fig, 6,23. 
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Fig. 6.24. 
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Fig. 6.26 



- 311- 
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