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CHAPTER 1 

Acknow l edgerre n t s 

To ca rry out a research program designed as this one was 

r equires the assis tance of many people. The resul ts and 

success of the st udy can be attributed grea tly to the help 

and willingness with wtich so many people have come forth wi th 

information ar.d assistance . 

To the many manufa cturers in the New Zeal a nd textile and 

garment industry, I extend my t hanks for so readily completing 

th e postal questionnaire arrd g iving up their valuable time to 

discuss my work. lt is the data obtai ned from the questionnaire 

and interviews upon wh i ch the majority of the results are based. 

The way in whi c h the resea rc h was accepted by the industry 

indicated to myself the feeling of awareness of importance 

o f the research to the industry . 
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A ~reat deal of background data and information was obtained 

fr om industry bodies such as the ~anufncturers Federation , Tex tile 

and Clothing Institutes, Mas~ey University Market Research 

Cen tre and many pe r sonnel with a •ealth of k nowl edg e about the 

industry who are now no t directly involved with it, t o these 
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Witho u t funding a nd a ssis t anc e fro m the D.S.I . R. in 

particular Dr. J. F. Stua r t, this research program could surely 

not have been carried out. It is the D. S . I.R. that recognised 

the need fo r t he research and acco r dingly offered support for 

such a program . 

Mrs. Rose Roper has been of great help in typing the final 

copy of the results, such a skilled and thorough typist is an 

asset to any research program. 

My final and most sincere thanks must be extended to my 

supervisors, Mr. L.E. O'Brien, Mr. M.H. Devlin and Professor 

J.K. Scott. Their careful guidanc e and opinions have helped me 

put together a thesis that is I am sure t he start of a research 

program which will be of great use and assistance to the New 

Zealand manufacturing industry and in particular the textile 

and garment industry. 
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CHAPTER 2 

2 . 0 Summary 

The 1974 New Zealand Textile Ins titute conference,< 3 ) the 

report of Commi ~si on o f Inquiry into the Woollen and Associated 

Textile Milling Indust r 1es( 2 )a nd the workinr paper f o r the 

Tex ti l e and ,a r rrent indus try ( i) all identified short r un 

production as~ probiem in the New lealand textile and ga rwent 

industry. In l ight of the a wa r ene ss of the problem in the 

industry this st udy i s the beginning o f a program o f r esearch 

looking at production in the New Zealand textile and garment 

indus try. 

The initial a ims ofthe first programme o f the study (of 

which this thesis forms the bulk) was; to i d entify the areas of 

the industry wh ich require a nalysis, obtain data upon which fu r t he r 

a na}vs1s could be based and look at how short run production is 

t reat ed by the m~nu f acturers in the industry. 

Ther~ is very l ittle information availabl e upon which 

such a study can be based. It was decided the be s t means of 

infor~ation collection was lo conduct a aur vey o f t he industry. 

The su rvey tech~ique c hos en wa s the q11~s tio nn1i r e which was sent 

to the enti r e i ndust ry. 

Before construct1ng the ques t ionnaire a number of 

interv iews and discussions were held with textile and rarment 

manu fac tur e r s and other people inv olve d with,or knowledgea ble of, the 

indus try. Fr om the inte rviews and discussions the way in which 

production i s handled and the factors which affect it were isolated. 

The ques tionnaire was then cons tructed based on the 

information gained from the interviews and discussions. The 

questionnaire was distributed to all companies involved with the 

industry in New Zealand and of these 41% of the companies that 

re ceived que s tionnaires returned a completed copy. 

Analysis of the questionnaire was then carried out in 

conjunction with further discussions with people involved with 

the industry. The analysis of the data is divided into three main 

sections, the position of the company in the industry; 

the way in which production is handled; 

the factors affecting the economic performance of the 
manufacturer. 



As the industry is composed of a number of different 

types of manufac turer it is divided into six major categories: 

i) woolscouring 

ii) woollen milling 

iii) other s pinning and weaving mills 

i V) hos iery and othe r knitting mills 

v) garment manufacture 

vi) other 
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There were too few r eplies fr om categories (i), (ii) and 

(iii) upon which to ba se s ignificant analy s is. These three categories 

a re treated together a s a~e the ho s i e ry a nd o ther knitting mi lls 

and gar~ent manufacture categori es . 

An~ lycis o f t he da t a r eceived f r om the questionnaires 

and opinions expressed during discussions r einforc ed many ideas 

expressed in previous s tudies as well as presenting m~ny aspects 

of the industry previously relatively under researched. 

Frobnbly the most distinct factor in the teYtile and 

apparel indust ry is the re latively hi g h number of dif ferent 

products produced by many ma nufa cturers. ~any manufacturers, 

in psrticular the smaller compb ni e~ , produce a high number of 

diff9rent rroducts for many different c ustomer s . As with the 

studies tha t have gone before one of the mai n recommenda tions 

re sul ti ng from th is study is t he rationa lisat ion of the r a nge of 

products produced by many of the companies. 

The rationalisation o f the number of products could be 

brought about in a number of ways: 

a ) improved forecasting; 

b) tougher s creening of new products at the sample 
producing stage; 

c) a greater fre quency of contact with the customer. 

Analysis of the data received illustrates that it is 

the companies with the above characteristics which produce the 

relatively smaller range of products. One problem encountered 

by the textile and apparel industry with respect to product range, 

is the seasonal and fashion nature of the market. The seasonal 

aspect presents problems in that for the majority of knitting 

and garment manufacturers they are required to compile two separate 

product ranges, this in turn leads to difficulties with production 



plann i ng and f i nBnce . 

The main method of pr oduction planning employe d by all 

di visions of the i ndustry is "produce to or der ", t he re appear s to 

be room for fa r mo r e bat c hinr of production order s . Thia survey 

h~s shown by way of cos t decr eases And production efficie~cy 

thnt the situ,tion 1s s u ch in the New ?,ealand textile and garment 

industry that a g r eater batching of production orders would 

greatly i ncrease the ove r al l industry efficiency in t erms o f 

cost a nd time per fi na l product . Up t i ll now t he r e has been v e r y 

lit t le work done on economic production quantiti es and t he 

va ri 3bles involved , t hus t his i s on e of the a r ea s r ec ommended 

for further resea r ch . 

I'he i~provement of pr oduction eff iciency must be brought 

abou t by the improveme n t o f nll factors ment i oned above , this can 

only really resul t from a n education pr ogramme which is desi gned 

to tring the m~nufactu r e r into cont4ct with techni ques and 

sy3tem~ ahich wil l increase his proauction efficiency . 

The majority of textile and gar~er:t manufncturers in 

tne New ie~land i ndustry can be c lassified as small r~nufacturers , 

especially in Lhe ga r ment m~nufacture category. The size of 

comrany, it is found , has R g r e~t be~r1ng on the cechni ues 

employed w1thin the company . Many of the smJll compani es rely 

very rruch on the ''manager/owners knowledge" for the running of 

the cornp~ny . T~e relati ve smallness allows the manage r /owne r 

to be ,ble to carry out production plonni ng nnd fn r ecasting etc ., 

with very littl e formal proc edur e invol ved . The s horte r lines o f 

c ommuni ca ti on a nd r esult i ng increased versa ti l ity a llow the 

manager to ke ep rela tively good co n t r ol of his production process . 

Analysis i l lustra t e s that the r e is s ti l l the c a pa ci t y for f urther 

impro vement ,1 nd 

ga r ment ma nufacturers coul d 

New Zea l a nd text i l e a nd 

beco me r e cognised as hi ghly 

efficient pr oduc ers of short runs . 

Thi s study was under taken with the idea in mind of 

viewing s hort pr oduction runs not as a problem but rather as a n 

asset a nd structuring the product i on pr ocess in s uch a way to 

ma ke New Zeala nd a via ble c ompetitor in a field where many other 

countr i es , beca us e o f the size of t he country,could not compete . 

6 



Analysis has shown that the short production run can be handled 

efficiently and economically if the correct techni ~ues and programs 

are adopted . 
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CHAPTER 3 

3 . 0 Int roduction 

" The textile -'Ind ga rment indw,lry in New Z.ealand is a 

very dive r se industry covering a wide variety of products and 

opera lions • The ind us t r y h3s the difficulty of being composed 
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of a large number of small individual firms running independentl/ 1) 11
• 

The above quote is one ty pica1 of those found in three 

a r ticles rel~ting to production in the New Zealand texti~e and 

ga rment inrlust ry i.e . 

a) 

b) 

( 2) 
Holden Report 

New Zealand Textile Institute confer ence 1974 ( 3) 

c ) ¼orking paper for textile and garment industry 
( 1 ) 

r esearch • 

-'hort run production is ,,n aspect of the industry in 

New eal~nd •hich has been identified as one which re1uires further 

analysis . 

",.jreatec.t immediate problem in the textile industry is 
( 1) 

the production of small batches or runs " . 

It i .,, felt by m·,ny peo;:-le th::;t because New ,~ea]and is a 

countr y in which small comp~nies ~re pr edominant, shor t run 

production could be developed to the extent where New tealand is 

a country that can carry out short production runs efficiently. 

The refore the initial aim of this study was to look at the textile 

nnd ga rment industry from the point of view, not of eliminating 

the so called short run but rather as str ucturing the industr~ and 

techni ques used in such a way that short r uns could be handled 

e conomically . 

Such a program of research cannot be carried out in a 

short s pace of time thus the following analysis a nd resul ts were 

obt a ined with the view to forming a base f or further more 

t horough on going research. This report is seen as a starting 

ground upon which further res earch can be based . The different 

aspects of production identified will require a new study in 

thems e lve s to ensure maximum benefit to the industry. 



Many aspects o f p r od uction discussed i n this s tudy a re 

know n to manu f actur ers as pr oblem areas or a r eas in whi c h t h e 

New ~ea l and industry is deficient but as ye t noth ing collectively 

has bee n done to ~me nd the situRt i on . 

The areas of prod uc t ion identified in this r e port a r e 

not peculi~r to the t ex t ile a nd appa r el i ndust r y in t hat ma ny o ther 

industries in Ne• Zealand mi ght well exrer ience the same s i tuntion. 

rhe research pr ogr am was funded and i nitiated by the 

Physics and 1ngineeri ng Division of the D. S. I. R. as they , thr ough 

their exper i ences , saw short r un production as a cha r a c te r i~tic 

of ~ew Zealand indust r y . New Zcal~nd bec~u~e of the population 

of the country qnd lhe r el~tively sma]l size of ma ny companies 

is capable cf dealing wilh short production runs r elatively mo r e 

eqs1 ly th;:in the l:3. r ge r more ind us lri ·di sed countr ies . The c ommon 

p~iloscphy not too long a~o was thnt mass production was the 

~ns~er to econcmic production runs, but this idea is now changing; 

" ,•, h ·1 '.. i s r e s u 1 l i n g i n th e lJ • ...: • i s a n ex tr a or di na r y 

reversal of orthodox economic theory . The need for ve r sati l ity 

is mak i n~ ~ otrong case for small scale pr oduction and smRller 
( 4' corpo r ate st r uctures 111

• 

juch versatility with resuect to pr oduction ir fnr ~o r e 
• ( 4) 

e~sily ohtained in a smnller company because o f the shorter 

lines of communication . 
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The te xtile and garment manu fa cturing industry was chosen as 

the ind us t ry upo n wh i ch t o b~se the stud y f or a numbe r of r easons ; 

a) short productio n runs have previous ly been identi f ied 

as a characteristic of the indus try 

b ) the bas e for the resea rch, Ma ssey University, i s 

i n the centre o f a high concentration of textile 

a nd ga rment manu facturers 

c ) t he range of compa nies , with respect to size and 

personnel, is considered represen tative of many 

o t her indus t ries henc e the results could be 

projected further than just the textile and 

apparel industry. 

MASSEY Uf'.f!VERSITY 
Ll~RARY 
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CHAPTER 4 

4.o Research Design and Data Col lection 

There is very little literature available that deals with 

the many aspects of production and the effects they have on the 

production unit s in R country the size of New Zealand. 

The research for base data was made more difficult by the 

fact that the situat ion was common only to New Zealand and countries 

of a similar size . The situation necessitated first finding out how 
' production ~s handled in the New Zealand textile and apparel industry 

the n extractinf those 8reas which affect or are af fected by short 

r un product1cn. 

4. 1 Famili~risation with the Industry 

To extract the areas of managerr1e11t ·ind production f0r 

further re sea r c h, a series of preliminary interviews was conduc ted. 

The textile and arpa rel industry is an integrated ind ustry and for 

this reason all sect ions of it had to be included, 1.e. waolscouri ng, 

~illing , spinninl , weaving, knitting ana ~pparel manufacture. The 

activ1t1cs of one s ector, because it either supplies or is bUpplied 

by another sector , a re very much effected by the activities o f 

another sector . 

Visits to a variety of trade organisations and companies 

of varying size and acti vity supplied a wealth of information on 

areas that were going to require a closer analysis, as well as giving 

the researcher a basic understanding of the workings of the industry. 

Th . 1 . d t. f. d ( 1 ) . . 1 e areas previous y i en 1 ie as requiring c oser 

investigation were reiterated by manufacturers and trade associations. 

Following are the areas identified by the researcher, in the 

preliminary interviews a nd previous works( 1 ), as those which require 

closer consideration in the textile and garment industry : 

Fashion forecasts and consumer demand fluctuati ons 

Marketing 

Production planning 

Range of products produced 

Stock control - both raw materials and finished 
product handling and supply 

1 . 



4.2 

The influence of the retailer 

Preparation of samples 

Produ ction machinery availa ble. 

Method of Data Collection 

As there was no data availab le upon which substantial 

research could be based a method of data collection had to be sought . 

The two recognized means of data collection for such a 

project are interview and questionnaire. 

4. 2 . 1 Advantages and Limitations of the Interview Method 
' 

The advantages of using the interview as the means of 

collecting data f or this research pro gram were: 

4 . 2.2 

(a) it may have produced information that would not 

otherwise ha ve been o b t ained 

(b) would ensure that the respondent supplied the 

information in the mann e r desired by t he 

researcher 

(c) "it is the best method suited for the assessment 

of personal qualities"( 3 ) 

(d) woul d guarantee a re lat ively high response r1te. 

However it has certain limitations 

(a) interviewing is a very expensive and time 

consuming method of data collection 

(b) "it is affected by stresses, strains and othe r 

factors affecting eithe r the interviewer , 

interviewee or both"( 3). 

Advantages and Limitations of the Questionnaire Method 

The advantages in using the questionnaire survey technique 

as a means of data collection for this research project were: 

(a) it is a relatively inexpensive form of data 

collection 

(b) the respondent may complete the questionnaire 

in his/her own time 

(c) a correctly constructed questionnaire enables 

easy computer analysis. 

12 



4.2.3 

The questionnaire also has its limitations 

(a) it does no t provide the facility for the 

respondent to express his views as well 

as the interview does 

(b) because of the lack of persona l contact 

the r espondent would be less likely to 

answer it 

(c) it must be very clearly word ed to avoid 

ambiguity or misunderstanding on the 

pa r t of the respondent. 

Limi tations in Colfec ting Produc tion Data for the 
Textile and Apparel I ndust ry 

The textile and apparel indust ry is very diverse in tha t 

different sectors will be af fecte d in differen t ways by changes in 

such variables as fashion. For example, the woolscourers wo uld not 

have to pay auite as much attention to fashions or trends as wou ld 

the knit~inR and nppArel ma nufncture r s . 

0ifferent market sectors affect the way in which a 

manuf,cturer h,ndles the pr oduction ~nd m, rketing f unctions. 

!t N ~ because of the diversity of the indus try a~d the 

relatively s~oll number of companies which could be classified 

together thLJt it was decirl ed to survey the en:ire Ke w Zealand textile 

a nd apparel industry. Also , as there is so very little information 

available a 1,rge number of contingencies must be catered for. 

4 . 2 .4 The Choice of Questi onnai r e as the Survey Technique 

I n light of the above cons iderations, the survey technique 

decided upon was the questionnaire. With the correct approa ch and 

adequate preparation the questionnaire should yield useful data. 

The following were the reasons for adopting a questionnaire 

as the means of data collection a nd the way in which any 

disadva ntages could be overcome: 

(a) because the entire industry would be surveyed 

(for reasons outlined above) coat and time factors 

make the questionnaire the most viable 

(b) with extensive publicity and preparation the 

number of returns would be increased( 3) . 

13 



(c) thorough pre- testing would minimise ambiguity or 

misunderstanding hence elimi na t i ng any problems 

in this a rea . 

Havi ng decided upon a questionnaire as the means of data 

collection the reliability of the data de pended upon the number of 

ques t ionnai re s returned and that those returned were representative 

o f t he industry. 

4 . 2. 5 The Questionnaire Co nstruction 

Much time a nd energy was put into the construction o f the 

questionnaire , the aim being , to sell the qu estionnai re by wa y of 

presentation a nd contents. 

Section 4 . 1 outl ines the areas in which work was required . 

A set of aims was d r a wn up (see section 4 . 3 .1 ) , the task then was 

t o cons truct questi ons which would yield the desired in forma tion 

for fur ther analysis (see section 4. 3. 2 f or ques t ion construction). 

So as to make the ques ti onn~i re easier t o acswer, where 

rossible , closed 11 uestions wer e used . " Closed cues tions are t hose 
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i n which the re spondent is gi ven a limited number of alternati ve 

r esponses f r om whicl1 he is to choose the one that mo s t clearly m~tches 

hl·s · t t· ,.( 4 ) s1 ua 10n • 

Other techniques employed to i ncrea se the simpli c ity of the 

questionnai r e and the number of returns were : 

(a) 

(b) 

(c) 

the ques tions were asked in a logical seque nc e 

complete confi d entiality of all res ults was 

guaranteed( 3) 

by way of a pre-questionna ire letter the 

manufacturer was made to realise that the 

research would be of assistance to himself 

(see appendix I) 

(d) each questionnair e was accompanied by a 

postage paid reply envelope( 3) 

(e) those manufacturers who had not returned 

the questionnaire were sent reminder letters 

(see appendix III) 

(f) the presentation of the questionnaire was 

given careful considera tion 

( 5) 

(g) the questionnaire was structured in a way which 

made a nalysis very simple 



( h) clear and concise definitions were given of 

any phrases that may have been misunderstood. 
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Once the format of the questionnaire had been decided the 

next step was to ensure that the alternative answers were the correct 

ones and that all a lternative s had been included. The sources used 

to check that the alternAtive answers were the correct ones were: 

(a) Department of Jtatistics publications( 6). 

The categories employed in the questionnaire 

for such varia bles as,"the total number of 

employees", were similar to those used by the 

New Zealand D~rartment of Cta tistics so that 

tests of val idity could be conducted on the 

returned questionnuires. 

(b) a wide arr ay of companies, all of differing 

size and producing a different product , to 

ensure thAt all answers were accounted for 

(c) the Market Research Cent re, Massey Universi t y, 

Palmerston North. 

A first copy of the questionnair~ was assembled and then 

closely examined by different people knowledgable about the constructi on 

d d t . f h h . ( 4 ) L' th 1 t t. an ocumenta ion o sue a survey tee n1 que • rur er a era ions 

and scru t iny were carried out before a copy of the pilot questionnai re 

wa€ assembled. 

Tw elve copies of the pilot questionnai re were distributed 

to a number of local textile and gar ment manufacturing companies of 

differing size and function( 3) . Those to whom the pilot questionnaires 

were distributed were asked to complete a nd return it along with 

any ideas or problems they had whilst filling it in . 

As a result of the pilot test, and the test analysis of 

data( 3) received from it, a number of minor adjustments were made 

before the final version was printed. 

4.2.6 Mail List and Advertisements 

Whilst the questionnaire wa s being constructed a comprehensive 

list of all companies that go to make up the New Zealand textile 

and apparel manufacturing industry was being drawn up. 



Foll owing a re the sourc es fro m which the addresses of 

companies were drawn : 

(a) New Zealand Business Who ' s Who 

(b) New Zealand Apparel Indust r y ' s Buyers Guide 

(c) Member ship list New Zealand Textile and Ga r ment 

Manufac turers Federation 

(d ) Membership list New Zealand Clothing Ins t itute 

(e ) Yellow pages of all New Zealand telephone 

directorie s . 
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Nine hundred a nd eighty two quest i onnaires were dist r ibuted. 

Jo as to make as many people as possible aware of and 

interested in the research program, a number of shor t advertisements 

wer~ placed in magazines which a r e distributed throughout the industry . 

Design of Questions 

The first step in des i gni ng the questions was to compile 

a ~et of aims . Analysis of data obtained f r om properly constituted 

questions should achieve these aims. 

rhe Aims 

The aims whi c h the questions were designed to answer are 

as follows : 

(1) Obtai n data which enables a definition of a 

short production run fo r eqch separate 

sec t or of the industry 

( 2) Determine what, how and who decides the 

length of production run 

(3) Determine what members o f the indus try think 

is a n economic production run 

(4) Does the industry recognize the length of 

production as a problem and if so how are 

they t a ckling it? 

(5) Determine whether there i s any relationship 

between production run length and the 

success or failure of the company 

(6) Is t here any effect upon costs and profits 

if the length of production run is increased? 



4.3.2. 

(7) What, how and who decides what is to be 

produced and when? 

(8) To what extent are such techniques as 

forecasting , production planning and market 

research used? 

(9) Determine the relationship between the success 

of the company a nd; the number of different 

products , the number of times a product is 

produced, a nd the sector of the market at 

which the product is aimed. 

The Questions 

As the textile a nd garment man ufa cturing industry is mad e 
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up of a number of different sectors e ach sector may requi re a different 

response to the above aims . The aims stated above a re those a round 

whi c h the questions were constructed. However, information transpired 

in addition to that requ ired by the stated aims. 

Refer to appendix II for a full copy of the questionnaire 

a n d coveri ng letter. The questions maybe divided into three main 

categorie s : 

(1) ~uestions concerning the company itself and 

where it fit s into the market 

(2) Questions concerning the way 1n whi ch the company 

handles production. 

This s ection begins with the new product design and moves 

through the steps leading to final dispatch to either the retailer 

or wholesaler. 

following: 

(3) Questions concerned with the economic 

performance(?) and growth of the company. 

Each question was carefully considered with respect to the 

(a) the importance of the informa tion it would yield 

(b) the wording and positioning of the question, 

in the words of Zaltman. "It is not enough to 

say the language and vocabulary used should be 

simple ; the important point is whether the 

question utilizes a vocabulary that is shared 
( 4) 

by the researcher and the respondent" • 



4.4 Validity of Data 

A questionnaire must inc l ude ~uestions by whi ch the 

reseacher can check the validity and degree of representation of 

the data ob t ained( 3) . The validit y of data received was tes ted 

in three different ways . 

(a) Statistical checks on the number of employees 

and the state of company owner ship ; 

(b) post questionnai re discussions with a number 

of companies to check that the information 

received was that that was sought; 

(c) checking of t~e list of companies who r eturned 

the questionna ire by a number of people 

possessing a great knowledge of t he New ~ealand 

textile and ga rmen t industry. 

Following is t he result of each of the above validity 

checks: 

The statistical test of significance employed was a ~ 
2 

•est checking the number of employees per company a nd the state 

o f compRny owner~hip agains t figures pro1uced by the New Zealand 

Sta tistics DepartmenJ 6 >. The most recent figures available at 

the time of writing were those of the 1973/74 financial year. To 

overcome any disc repancies a check was made to s ee if there was a ny 

tr end evident in the figures pr oduced for the 1972/73 and 1973/74 

financial yeo r s . 

Statis tical tests were conducted on each of the industry 

categories defined in ~uestion 1 (see appendix II). 

were don e a t the 10~ significance level. 

All tests 
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For a more complete analysis of the')'.. 2 test see appendix IV. 

(a) Woolscouring 

Number of employees 

Company ownership 

Calculated 

Calculated 

Tabulated 

~2 

~2 

~2 

= 
= 
= 

.02185 

.7483 

.0158 

Thus the sample data obtained is not a valid sample of all 

woolscourers with respect to company ownership and the number of 

employees because both calculated ~ 2 •s are greater than t he 

tabulated value. The main reasons for this result are: 



i) Each set of data could only be divided into 

two cells (5roups) which were common between 

the Department of Statistics data and that 

obtained fr om the questionnaire, h e nce the 

very low tabulated 'x'.. 2 
value. 

ii) The statistics the data was checked against a s 

mentioned before were obtained from the 1973/74 
Industrial Production Sta tistics publication, 

yet the questionnair e was completed in November 

and Decembe r 1976 . This provides a good two and 

a half years difference in time. 

2 
The abo ve reasons apply to all similar "X. tests on the 

other categories following. 

It should be noted (append ix IV) that while the state of 

company ownership remained the same between 1972 and 1974 (i.e . four 

public and 24 private) the size of company tended to decrease, 

especiAlly those in the 11 - 50 employee s bracket. 

(b) Woo l milling 

Number of employees Calculated ')(.. 
2 

Comp3ny ownership Ca lculated X. 2 

Tabulated ":k:. 2 

= 

= 

= 

4.17 

1. 566 
0. 0158 
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The data obtained is not a vali d sample of the total 

population for the reasons explained a bove and also, it appears from 

the data in appendix IV that only the larger woolmilling companies 

replied to the questionnaire (i.e. those with more than 100 employees). 

(c) Other Spinning and Weaving Mills 

Number of employees Calculated ')( 
2 3. 035 = 

Company ownership Calculated ~ 
2 2.869 = 

Tabulated ~ 
2 0.0158 = 

Again the sample obtained is not a valid representation of 

the total population statistically, from the data obtained it appears 

that the larger companies and the publically owned companies replied 

more than the smaller and privately owned companies. The trend has 

been for company size to increase (appendix IV), this is probably the 

reason a greater number of larger companies replied than smaller 

companies. 



(d) Hosiery and Other Knitting Mills 

Number of employe e s Calculated')( 
2 

Company ownership Calculated X 2 

Tabulated X, 2 

= 

= 

= 

.656 

.079 

.0158 

The sample data received is not quite statistically 

representative of the total population, though the small margin of 

difference be tween the c r1lcula ted ~ 2 and the tabulated ;x:, 2 ma y 
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be expl a ined by the two reasons given in section (a) ab ove. The larger 

companies replied more frequently tha n the srraller companies though 

this may be partially explained by the fact that there is~ slight 

trend to an increasing company size. 

( e) Garment Manufacture 

Number of employees Calculated 'X 2 
120 . 75 = 

Company ownership Calcula ted 'X 2 
2 . 81 = 

Tabulated 'X- 2 
.0158 = 

The g rea t difference between the calculated and tabulated 
;2 X values for the number of employees is due to the relatively 

small number of c ompa nies with les s than 50 em ployees that replied. 

Onl y 121 out of 53C companies with less tha n 50 employees repli ed , 

whereas 80 out of 107 companies with great er than 50 employees replied. 

Since 1973/74 , there must also have been an increase in the number of 

compan ies employing more than 100 people as 38 companies with greater 

than 100 employees returned questionnaires, while in 1973/74 there wa s 

only 27 garment manufacturers with greater than 100 employees . 

Thus statistically it cannot be stated that the sample is 

valid (based on 1973/74 figures) but taking into account the increase 

in company size a more representative sampling would be found. 

( f) Other 

As this category includes many companies of varying 

activities there is not available any statistics upon which validity 

tests can be conducted . 

For purposes of further analysis only the industry 

categories Hosiery and other Knitting Mills and Garment Manufacture 

will be dealt with thoroughly, the reasons for this being: 



(a) the number of replies received from the other 

industry categories (eight for each one) is 

to few upon which to base any definite results 

(b) the hosiery and other knitting mills and garment 

manufacture categories contain the greatest 

number of compani es that go to make up the New 

Zea land textile and garment industry. 
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As there was no recent statistics available a copy of the 

lis t of all those companies that replied to the q uestionnaire was sent 

to a number of people, all of whom had a thorough knowledge of the 

New Zea land indu s try. They ~ere asked to check through the list and , 

to the best of their abil ity estimate as to whether the companies that 

replied formed a repre sentat ive sample of the tota l population. 

Following n r e extrRcts from two of the replies: 

( 8) 
" and find that yo u ha ve made what I consider a 

comprehensive cover of large medium a nd smal l 

companies both in the knitting a nd make up 

indust ry of New Zealand" 

( 9) 
"I would like to congra tulat e you on the most 

comrrehensive response that you received 11
• 

The interviews conducted wh ilst the questi onnai res were being 

ret u r ned corroborat ed the questionnaire data . All companies tha t 

were interviewed illustrated that they had in fact completed the 

questio nnaire in the way intended and checks were made to ensure that 

the answers gi ven were the correct ones. In all cases where a check 

had been made the respondent had given the correct answers. 

Analysis of Returned Questionnaires 

Total number of questionnaires distributed 

Total number of questionnaires completed 

= 982 
= 307 

Reasons why questionnaires not returned or completed: 

Textile and/or Garment Agents or Wholesaler 

Address unknown 

Company closed down or in recess 

Did not want to complete questionnaire 

Did not return questionnaire 

% Return rate = 40.6% 

= 94 

= 75 
= 58 

= 30 

= 448 



Previous experience with similar questionnaires has 

yielded a return rate of approximately 20-35%, thus the numbe r of 

questionnaires returned in this case was very satisfying. 
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CHAPTER 5 

5.0 Results and Analyses 

As outlined in section 4.4 the analysis of all data 

rec ei ved from the questionnaire was done in two parts: 

a) Fr equency analysis of the following industry 

categories: woolscouring , wollen milling 

and other spinning and weaving mills; 

b) Frequency and further analysis of the 

garment manutacture and hosiery and other 

knitting mills industry categories. 

A computer package, B6700 Sta tistical Package for the 

Social Sciences Version 5( 1), was employed to assist in the 

at t a inment of the followin g results and an~lysis . 

All questions from which th ~ data were obtained may be 

found in the copy of the questionnaire (appendix II). 

5. 1. ~oolscouring, Woollen ~illi ng and Other Spinning and 
Weaving Mills Industry Categories 

The total number of companies that cou ld be classified 

under this industry c~tegory is seventy four, a relatively smal . 

number with respect to the total New Zeala nd textile and apparel 

industry. Twenty four companie s out of s eventy four (32.5fo) 

returned a useable questionnaire with a tendency for more larger 

companies to make a return (see appendix IV). 

5.1.1 The Industry Itself 

Of the companies that returned questionnaires 43% had 

been in business for more than forty years, the majority of these 

falling into the woollen milling and scouring categor i es . These 

sections of the industry are relatively old and more traditional 

in nature compared with most manufacturing industries in New 

Zealand( 2 ). Of the companies that replied the majority in the 

woolle n milling and other spinning and weaving categories are 

publically owned though the situation is reversed with woolscouring 

i n which 75% of those companies that replied are privately owned. 
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In the period 1960 to 1970 eleven companies were 

involved with one or more mergers bringing about a major 

restructuring of the industry in New Zealand( 2 ). The trend has 

thus been towards an industry concen trated on the larger and 

more integrated company. 

Companies involved with woollen milling and spinning and 

weaving employ a relatively high number of people. Of the companies 

that rep lied 75% of those in the spinning and weaving category 

employed more than one hundred people whereas all those involved 

with woollen mill ing employed more than one hundred people and 

75% more than two hundred and fifty. Thus we are dealing with . 
companies which are big employers for New Zealand , rememberine t ha t 

96% of a ll New Zealand companies employ less than fifty people ( 3). 

The most diversified with respect t o the number of 

different styles of product produced is the other spinning and 

weaving mills category, three companie s producing in excess of one 

hundred different styles of product. (See Table 5.1). The 

woolscourers produce very few different products . The woollen 

mill ers that replied vary with res pect to the number of dif ferent 

products produced . The nu mb e r o f different product s ranges 

from the 1-5 category u p to 51 - 100 with the majority falling in 

the 21-30 and 51 -100 categories. 

Table 5 .1 The Number of Different S tyles of Product 

Note that the data is gi v en as a percentage of th e 

total number of companies in each category that produces the 

corresponding number of styles. 

Number of Other Spinning 
Different Woollen and 

S tyles Woolscouring Milling Weaving Mills 

1-5 75% 12. 5% 12.5% 

6-10 12. 5% 12.5% 

11-15 12. 5% 

21-30 37.5% 

31-50 12.5% 12 .5% 

51-100 37.5% 12.5% 

>100 37.5% 

Missing 12. 5% 
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A number of papers and industry studies pre v iously 

conducted have indicated that New Zea land textile manufacturers 

produce too great a rang e of products: 

11 0ne of the main problems of the yarn and 

apparel fabric manufacturing industry is that 

of small scale manufacturing industry 
( 4) 

producing a large va r iety of products" ; 

from a Trade and Industry Department report ; 

" One of the departments principal aims is to 

encour age individual companies to rationalise 

existing pr oduct ranges 11 (
5); 

the Holden report states "In order to improve 

q uality ~nd efficiencies still further some 

greater degree of specialisation is e ssentia l 11
(

2 ) . 

In light of the number of mergers and amalgamations that 

h~ve occurred since 1960 there does now seem to be a trend which 

fulf ills the recommendations made above. The fact that 37 . 5t of 
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the companies from the other spinning and wea ving category that 

replied indic~ted that they produced in e xcess of one hundred 

different froducts suggests that there is stil l a lot of room for 

rationalisation of the number of different products p roduced. This 

suggests thnt there must, in New Zeala nd at present, be a considerable 

amount of duplication, not only of products but resources also( 6 ). 

Increased specialisation could improve quality, efficiency, turnover 

and hence profitability and also specialized units are likely to 

be more controllable . 

5. 1. 2 The P r oduc tion Run 

The a v e rage produ ction length varies greatly within each 

industr y category (see Table 5.2) and a lso varies considerably 

with size. One of the initial aims of the question relating to 

length of production run was to determine the manufacturers view 

as to what is a short production run for each industry category. 

As the number of companies that replied in the wool scouring, 

woollen milling and other spinning and weaving mills categories is 

so small this ques t ion does not yield the desired aim. 



Table 5.3 illustrates that a manufacturer's idea of a 

short production run and the minimum length production run he 

would be prepared to consider are very simi lar. The minimum 

production run the company is prepa red to consider is in most 

cases less tha n half the average production run length. 

Table 5 . 2 The Average Production Run Length 

Note the data in this t able is given as the number of 

companies t hat fall within e ach category. 

- Woollen Other Spinning & 
Woolscouring Milling Weaving Mills 

Uni ts kg•s kg' s Metres 

6 - 25 1 

51 - 100 3 

101-250 1 

251 - 500 2 

501 - 1000 1 2 

1001 - 2000 1 

_,,- 2000 5 
., 1 I 

Missing 2 4 

Table 5.3 Short a nd Minimum ~roduction Ru ns 

The figures enclosed in brackets a re the 

numbe r of c ompanies within that category who consider that 

particular r ange includes the minimum production run length they 

wou ld be prepared to consider, the other figures a re those for 

the classification of a short production run. 

Other Spinning 
Woollen and 

Woolscouring Milling Weaving Mills 

Uni ts y;g I S kg• s Metres 

1-50 3 (2) (1) 

51-100 1 ( 1) 1 ( 1) 2 ( 1) 

101 - 200 ( 1) 3 (2) 1 ( 2) 

201 -300 ( 1) 

301-500 

-; 500 4 ( 4) 1 1 ( 1) 

Missing 3 ( 3) 4 ( 4) 
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As can be seen from the data given in Tables 5.2 and 

5.3 the spread of average length of producti on run data is very 

uneven, thus not enabling a preci se definition of a short 

production run for thes e i ndustry ca tegories to be made. 

The fi ~ures obtained for the ave r a ge production run 

le ng t h in the woollen milling industry agree very f a vourab ly 

with the only othe r fig ure s obtained . The other fi gures a re 
(2) 

those published a s part of the Ho lden report • 

Averag e lengt h produc tion run 
from Holden re port 

Average leng th p~oduction run 
from this study 

= 351 s qua re yards 

= 251-500 s qua re metres 

A few po int s of re levance to this stud y a r e outlined in 
(2) 

the Holden re~ort • 

a) "The a verar;e lenr,th of produc t i on run 

a chieved here for woven woolle ns is substantial ly 

below that Achieved in th e United Ki ngdom; 

b) You r mills in New Zeala nd had average production 

runs th3t were less than the lowest at t a i ned 

by the United Kingdom indu atry; 

c) The minimum orders nccepted by the New lealand 

indust ry compare f ?. vourab ly fr om the cus tomers ' 

po int of view with the United Kingdom industry 11
(

2 ) . 

Table 5.4 Average Number of Productio n Runs of the One Product 
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Note that the results are given as a percentage of 

companies in each category for whom the average number of production 

runs falls within the particular category. 

Average Number Other Spinning 
of Woollen and 

Production Runs Woolscouring Milling Weaving Mills 
P.a 

1-5 12.5% 37-5% 
6-10 62.5% 25.0% 

11-20 12 .5% 25. O-% 

21-30 25.0% 

31-50 12.5;?6 12.5% 

51-75 12.5% 12.5% 
Missing 50.0% 



For both the woollen milling and other spinning and 

weaving sectors the average number of production runs per year 

for one pr oduct is between six and ten whereas for the woolscour 

sector Lhe average is thirty one to fifty per year (see Ta bl e 5.4). 
It is my v i ew that the high figure obtained fo r the woolscour 

category is due to th e a vailabil i ty of the raw mater ial, in thi s 

case raw wool , ~nd the frequency with which it arrives a t the 

scourers. 

The average number of produc ti o n runs for the wool l en 

milling a nd other spinning and weaving mi lls categor ies is at what 

would be considered a low ,level with r espect to the availability 

of raw mate r ials , espec i ally imported ya r ns e t c . The time and 

expense required to s et up a production batch in these categories 

necessiLates as few production runs as possible . 

5. 1 • 3 Stocks of Finished Product 

In Lhe woollen millinf, and woolscour categories the 

average pcrcenLage of o tock of finished product held was 6-10~ 

whils ~ the average in the other spinning a nd weaving category was 

only 1 - 5t , (See Table 5,5) 

Table 5. 5 ~e rcentage o f Finished Pr oduct Held for Stock 

The data is given ~s n percentage of companies in each 

category thnt hold the corresponding percentage of finished 

product for s t ock . 

Percentage o f Other Spinni ng 
Finished Pr oduct Woollen and 

Held fo r St ock Wool scouring Milling Weaving Mil ls 
. 

0 25.0% 12 . 5% 37 . 5% 

1- 5% 12 . 5% 12 . 5% 

6- 10% 25 . 0% 50 . 0% 

11-20~ 37 . 5% 2 5 . 0% 

21-30% 

>30% 25 . 0% 25% 

Missi ng 12. 5% 
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The main reason given by many manufactur ers for the low 

stock holding percentage was the hesitancy of the buye r t o commit 

themselves t o ta lly in that they will only purchase what they know 

they can u s e and i f they need a ny more they will come ba ck later. 

5. 1. 4 If Pr oduct ion Run Lengths were Increased 

The data obtained fr om ques ti on 8(e) (see appendix II ) 

indicates that any increase in production run length would have 

the fol l owing effect on the majority o f companies that r eturned a 

completed questionnaire: 

a) decreas e the set up a nd changeover cost; 

b) dec r ease t he cos t due to lost production time; 

c ) decrease the cost due to wasted r a w materia ls ; 

d) have little effect upon the cost o f dis tribution; 

e) have little effect upon the cost of training ; 

f) decrease the price (due to de c r eased costs) 

in the woollen mill ing category but ha ve little 

effec t upon the olher categorie s . 

Thu s ~n increase jn ave r age product i on run length by 

way of either r a tionalisation, increase special isation , i mproved 

production p l a nning or b r oader a nd bigger ma rkets might bring about 

a mo re efficient and inter national ly competitive indus try. As 

stated in the Holden report "The present gener al i sation resul ts in 

overal l lower qual ity , efficiency a nd profitability f or the whole 

unit and it does not usually inc r ease turnover s ufficiently to 

j usti fy it , nor is it so easi ly contr olled 11
(

2 ) . 

New Products 

The questions relati ng to sampling and how the product 

range is assembled (question 9 , 10 and 11 , appendix II) are of 

little rele vance to the woolscouring ind ustr y hence it will be 

eliminated fr om this section . 

The major influences on the design of new products are 

different fo r the woollen milling category t o what they a re for the 

other spinning and weaving mill category . Tabl e 5.6 gives the 

o r der of effect the different variables have upon the influence 

of the desi gn of a new product. 
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Table 5.6 Influence on Design of a New ~reduct• 

Wool1 en Milling Other Spinni ng and Weaving Mills 

Facilities and skills available 

Retailer or wholesRler ideas 

Spe cification from customer 

Consumer ideas 
{ 
) 

Vanagement or designers opinio~ 

Cverseas samrles and magazines \ 

. 

Hetailer or wholesalers ideas 

Facilities and skills available) 

Co nsumer ideas ( 

~7nagement or designers o~inion \ 

Overseas samples and magannes . 

Specifica tion from customer 

• The factor s influencing design are gi ven in order from greatest 

to least influence. 

Those enclosed in brackets have equnl influence. 

Table 5, 6 i:lustrates that the buyer , whether he be a 

retailer, wholesaler or ano~her manufacturer, has a great deal of 

influence in the design of new products. The manufacturer must 

then determine which designs or s~ecifications are the most viable 

with re ga r ds to facilities available nnd profitabi]ity before he 

decides which tc 1-1repare as samr1es . "It is quite impracti cable 

fer the industry of any one country,and in particular a country 

r1s small as New 1/,ealirnd, to m.::itch the offering of hundreds of 

overseas mil] s . Some end use r s require a very wide variety, but 

in ge neral local mills would be a bl e to supply the greater 

proportion of the ]ocel ma rket requirement s 11
(

2 ). 

The percentage of samples produced that finally reach 

the market tends to vary considerably for both the woolmilling 

and other spinning and weaving mill categories. Five out of 

sixteen companies stated that only 0-20~ of the samples produced reachec 

the market, a very low percentage when the cost of sampling is 

taken into consideration e.g. in the case of woven cloth "if only 

a five metre sample is woven, the cost will be at least twice as 

much as the original cloth cost even if only the simplest changes 

have been made 11 (B). 

The total percentage of production time devoted to 

sampling varies from 1% to 10%, the majority of companies replying 

that only between 1% and 5% of production time was spent on sampling. 
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From discussions with manufacturers and the data g iven 

above, I consider th~t there is a need for a more thorough screening 

of products be f ore a sample is ac t u~lly produced . The 

manufa cturer should define his sampling objectives before 

commi: ting the s~mples to be made , the que s tions must be asked: 

',\hy do 1 need to sample': ' ond ''if 1 do snmple will it gi ve me what 

I require?" 

5. 1 • 6 Ha w Materials 

As stated in section 4.1 the textile industry is a very 

integrated industry in thRt one sector often supplies the raw 

materials for another e . g . woolscoure r s and woollen millers , and 

woollen mill e r s a nd hosie r y and knitting manufactur e r s . The 

majority of companies (79/4 ) from the woolscour ing , wool len milling 

and other spinning and wea v ing mill categories that repli ed to the 

ques ti onnaire stated tha t they only experienc ed shor t ages of r aw 

materials once o r twi ce a yea r. This does no t a gree with what 

ma ny manufqc tur ers stated du rinr interviews , i . e . that one of the 

ma jo r cause s o f short pr oduc t ion run s w~s th e poor supply of raw 

materia ls . 

The ma nufacturers in the woo llen milling a nd o the r 

s pinning &nd wea ving c , tegories s t Hted t h~t t he a vera , e time f or 

a r a w ma terialorde r t o arrive is one t o t wo months a nd in some 

c, s es a s f re , t a s three to s ix !Tl onths . The long wait for an order 

of r aw ma terials may indicate a need for more efficient forecasting , 

production pla nning a nd ordering sys tems . Because o f t he hi gh 

degree of integra tion within the industry the effects of one sector 

relati ng to the supply of r aw materials will affec t the pr oduction 

flow of subsequent sector s. 

It woul~ a ppear tha t the need for a hi ghly efficient 

r a w materials s tock control and ordering system is not as g rea t 

in the wools couring division as the average time for an order of 

ra w mater ials to arrive i s two weeks . The fact tha t many of the 

r a w materials for the woollen mi l ling a nd spinning a nd weaving 

categor ies a re imported greatly increases the average time for a 

r a w material to arr i ve . 
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5. 1. 7 Production Planning 

62 .5% of all woollen milling· and other spinning and 

weaving mills that replied have a separate production planning 

department whilst the remaining companies employ the use of planning 

boards and/or books to assist with production planning. The 

distribution is different in the woolscour category where the 

majority of companies that replied used planning boards and books 

whilst the remainder had either a production planning department, 

carried out planning based purely on the managers knowledge or 

produced the orders in the sequence in which they arrived. 

Similarly for 11 tl'1e method by which the amount of product 

to be produced is determined" the woollen milling and other spinning 

and weaving cntegories plRce the different methods in exnctly the 

same order, which in turn is a different order to that obtained 

from the response of the woolscouring division - see Table 5.7. 

Tab l e 5,7 Method by Which De termine The Amount of Each Product 
t o be lroduced• 

Woolscouring 

1--roduce to Order 

Woollen milling and other 
spinning and weaving rr.i lls 

1-roduce to order 

~reduce what think will sell Raw material requirements of 
anothe r company 

Estimate based on previous years I 
Us e of forecasting te chni ques 

Produce to capacity 

years { 

Raw material requirements of 
another company 

Indication obtained from first 
orders 

Use of mathematical 
technique 

forecasting / 

Produce to capacity 

• The method by which the amount of each product is determined is 

in order from greatest to least favoured . 

Those enclosed in brackets have equal ranking. 

J 
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It is interesting to note that in the woollen milling 

and other spinning a nd weaving mills categories the most common 

method of determining how much to produce is by "producing t o order" 

yet the most common method of produclion planni ng is a separ ate 

production planning department. This would seem to suggest that 

the production planning is only sequenc ing and checking production 

to ensure th~t all is produced. 

l ' roduclion planning however is one aspect of the New 

~eala nd textile industry that in previous studi es h~s been 

identified as oeing inadequate: 

"That mills strerlgthen their production planning 

departments and pay more attention to methods whereby customers are 

advised of pending late deliveries with res sons and alternatives 

that they could offer 11 (
2 ). 

" Reduce lost time c1 nd waste material by good production 
( Q) 

or planning" ' • 

11 ,\s the textile cycle is h'1rdly ever predicted, its 

periods of strongl y decreasi ng ~nd increasing market demands cause 

great difficulties in the pla nning o f production and the maintainence 

f h k t h ,.(10) o t.e m., r e s,are • 

Production planning forec~ sti ng and stock levels must be 

given very close attention . The textile industry h~ s the a dded 

va riable of a seasonal demand thus making it even more important 

to pay more than lip service to production plan~ing . 

( 11 ) 
In the word s of t he Bolton report: 

" Production scheduling and purchase control. The lack of 

these skills frequently make s it impossible to meet delivery dates, 

a void unnecessary waiting time and optimi se stock levels". 

The a verage fre quency with which production is checked 

against planned production is once a day , though 37.5% of the 

companies that replied in the woollen milling category and 25% 
of those in the other spinning and weaving mills sector stated 

that they only checked production against planned production once 

a week . For industries with such a range of products to keep a 

careful check on production flow requires a comparison between 

planned production and actual production more frequently than 

once a week . 



Interviews and discussions with manufacturers indicated 

that the problems the textile manufacturer encounters in New Zealand 

with respect to production planning are: 

a) demand for a product often only lasts 

up to six months a ye a r; 

b) the fashion nature of the industry encourages 

a large number of different products; 

c) many late orders may be received due to the buyer 

not bein g prepa red to over commit himself in 

the beginning, this is greatly effected by the 

economic climate at the time; 

d) many of the r a w materials a re imported hence a 

long t i me between placing an order a n d receiving it ; 

e) because of the large number of products prod uced 

per manufacturing unit either very versa tile or 

a wide r ange of machinery is required hence 

creating scheduling and loading problems. 

Table 5.8 The fac tors Af fecting the Length of P rodu cti on Run• 

Woolscour 

Size of order 

Seasonal aspects 

Machine capacity 

Sales department 

Other Spinning and 
Woollen Milling Weaving Mills 

Size of order Size of order 

P roduction planning Machine capacity 

Sales department Sales department 

Machine capacity Production planning 

Raw materials supply Seasonal aspects 

Production planning 

Condition of machinery 

Transport factor 

• The factors affecting the length of production run are given in 

order from greatest to least effect. 
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In response to the question regarding the effect difference 

variables have upon the length of production run (question 17 

appendix II) the variable having greatest effect on all three 

industry categories was the size of customer order (see Table 5. 8). 



The fact that the size of the customer order has such 

a large bearing upon length of production run again indicates that 

management of production is not as strong as maybe it should be 

for s uch industries a s woollen milling and spinning and weaving. 

Of the companies in the woolscouring, woollen mill ing 

and other spinning and weaving mills categories that replied to 

the que stionnaire 62.5% stated they were attemp ting to increase 

the length of production run by seeking new or greater export 

markets . The findings of the Holden Committee investigating the 

New Zea l and wool len and as~ociated textile milling industry( 2 ) 

showed that the volume of exported woollen mill products was too 

small a percentage of its total output. The committee recommended 

that a much faster growth in exports mu s t be gained, the r esult 

gi ven above indicates that this is in fact what the manufacturers 

are looking at. 

All but one of the woollen milling companies that replied 

also indicated thAt they were attempting to increase produc t ion 

run length by improving their production planning. The only other 

method by which Lhe majority of companies stated they were attempting 

to increase production run length was by seeking new markets 

within New Zealand . 

5 . 1 • 8 The Finished Product 

The questionnaire analysis indicated that the majority 

of final product produced by the woolscour either goes to another 

manufacturer or is dispatched for export, whereas in the case of 

those companies that replied in the woollen milling and other 

spinning and weaving categories there was a number of destinations 

given for the majority of the final product . The different 

destinations gi ven were; other manufacturer , wholesalers, many 

different retailers and the export market. The high number of 

companies that pass the final product to retailers and wholesalers 

is probably one of the major causes of the great number of 

different products produced , remembering that the retailer and 

wholesalers ideas have great influence on the design of new products. 

Disregarding the woolscouring industry less than half 

the companies that replied said they were in communication with 

their major customers approximately once per week . 
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The remaining manufacturers stated that they were in 

contact approxim~tely a nywhere between once every two weeks to 

four weeks. Greater freq uency of communication would ensure that 

the ~~nufacturer was aware of such things as what orders the 

customer would be placing in the near future and whether certain 

orders should be given greater or less priority, all of which would 

~rea tly facilitRte production planning a nd raw materials purchasing 

etc. The manuf3cturer should in turn ~lso be in constant contact 

with his s uprliers . 

Of the manufacturers in the woolscouring, woollen milling 

and other spinning and weaying categories that replied to the 

questionnaire 79t stated that should they not be able to meet an 

order for ~ finished product on time that order is given a high 

priority in the production schedule . Improved communica tion a nd , 

production planning could again alleviate this . If a company is 

late wi th the delivery of an order and that order is given a high 

priority Lhis then places pressure on the production flow as other 

produGtion runs may well h,ve to be interru pted or r earranged to 

get the late order through. 

The a verace turna r ound time f or an order of finished product 

(i.e . the time between the pl~cin& of th e order and the receiving 

of that o r der by the buye r ) varies for each industry category. 

~hether the order cnn be suprJ1ed from stock or whether it mus t 

be a new production or~er will a ffe c t ~rea t ly the turnaround t i me. 

87 . 5~ of the woolscourers tha t compl eted ques tionnai res stated that 

the average turnaround time was be t ween one and two months and 

of these 62 . 5~ had an average less th~ n one month. The , 

average turnaround times for the oth~r two categories are 

considerably greater; woollen milling , only 25% of the companies 

had a turnaround time between one and two months whilst 62 . 5% had 

a turnaround time between two and four months, in the other 

spinning and weaving mills category 50% had a turnaround time between 

one and two months or less whilst 25% stated two to four months 

and a further 25~ stated four to six months . 

5. 1.9 Use of Management Techniques 

The textile industr y is by New Zealand standards 

traditional and relatively old . The protection given the industry 

in New Zealand would appear not to have created the need for the 

manufacturers to adopt dynamic management techniques. 



Of the woollen millers and spinning and weaving mills 

that replied to the questionnaire only 32% employed any form 

of ma rket research, against this 72.5% of the companies had in 

action some form of worker incentive scheme. Maybe the reason 

for the lack of ma rketing orientated techniques is that given 

in the Bo lton report; referring to the wool textiles industry 

"Marketing considerations in particula r have given the large firm 

an advantage in the large volume business of the industry. Long 

production runs , whic h in this industry tend to be a more important 

source of cost savings than economies of scale, can only be a chieved 

by firms with a strong market orienta tion and organisation 11
(

12
). 

An increase in the use of market research should in my 

opinion assist the industry with res pect to retionalisation of 

the num be r of produc ts produced. Within the New Zealand industry 

there i s a great deal of duplication of expensive plant which has 

little utilisatio n( 4
) , increased feasibility and market analysis 

would decrease this wastage a nd hence increase the efficiency of 

the industry. 

l'e rhaps a more efficient industry structure should be 

that suggested by J.K . Scott in his prese ntatio n to the National 

R h d d . C .)(4) esearc an A v1 sory ounc 1 . • 

"It i s felt that the indu s try cannot expect Government 

protection and assistance without helping itself. It would be 

better for the future of the industry if there wa s a rationalisation 

of products between comranies e.g. agree that say two companies 

manufacture blankets and a further two upholstery fabrics, and so 

on". 

This view i s backed up by G.H. Datson of the Department 

of Trade and Industry. 

"In my view, there is still considerable scope for 

amalgamation in the textile industry , particularly at the spinning 

d . d"(6) an weaving en • 

Of those companies in the woollen milling and other 

spinning and weaving categories that replied to the que s tionnaire, 

69% used work study as a means of increasing efficiency. The 

areas of work study employed were not indicated thus comment cannot 

be made as to whether there is room for improvement here. 



As only three companies from the woolscouring, woollen 

milling and other spinning and weaving categories offered data 

on economic performance no analysis could be carried out for this 

section. 

5.2. The Hosiery and Other Knitting Mills and Garment 
Manufacture Industry Categories 

The analysis of data received from those manufacturer s 

that replied in the other knitting mills and hosiery and garment 

manufacture categories is considered in three main sections: 

a) general factors such as how the number of 

employees and the years in business affect 

the company; 

b) the position with respect to the actual 

production flow, from sampling through 

to the fina l pro du ct; 

c) the economic p~rformance of the companies 

and how this varies with other variables 

for which dat a was obtain e d. 

Note that a 10% significanc e level is used for all 

statistical analysis. 

5.2.1 General Factors Affecting the Company 

The number of questionnaires returned from companies 

in the hosiery and other knitting mills and garment manufacturing 

sectors was great enough to enable a quantitative definition 

of short run production to be made. 

A previous attempt has not been made at quantitativley 

defining a short production run for the New Zealand textile 

and clothing industry. The only definition I was able to locate 

was one given by H.N. Rimmer at the 1974 Textile Institute 

conference though it refers t o the knitwear industry I would 

consider it also applicable to the garment manufacture sector 

of industry as the factors affecting the manufacturer (i.e. 

fashion, raw materials supply etc) are very similar. 
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The term "short-runs" means differen t t hings to different 

people. What may be reg arded as a long run in s ay the Womens 

Knitted Outerwe ar field may seem impos sibly short to the Mens 

Cotton Underwe a r Manufac tur er. Obviously the que s t i on of how 

l on g is a sh ort run is i mpos si ble to a ns wer. 

From t he vie wpoint of ma nufacturing e f f i ciency no 

pr oduction run could be too long, but as s t yle di ve rsity is a 

necessary part of the knitwe ar business, we mus t reconcile 

ourselves to the fact th a t production runs will always be shorter 
. ( 14 ) 

tha n the optimum len gth" • 
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To ma ke progress; I will arbitrarily a s sume that 80,t of all 

Ne w Ze a lan d product i on runs ar e short. Thus fr om the d~ta recei ve d 

fr om the questionnaire the followin~ definit i ons ar~ f o rme d 

(se e question 8b appe n dix II ): 

A short product i on run for the other knitting mill s and 

hos i ery ca t egory 720 uni t s . 

A short pr o duc t i on run f or the ga r men t manufac t uri ng 

category 545 units. 

~or derivation of the above ~ee appen dix V. 

Table 5 . 9 Averag ~ P,oduct~o~ Run Length 

(N umber o f companies whose average pr oduction r u n falls 

within the given category.) 

Length of Hosiery and 
Produc tion Run Other Gar ment 

(Units ) Knitting Mills Manufacture 

1-5 1 5 

6-25 9 

26-50 1 9 

51-100 1 33 
101-250 3 44 

251-500 5 35 
501-1000 5 30 

1001-2000 2 15 

/ 2000 1 8 

Missing 12 7 



The data obtained from the r eturned questionnaires 

shows the longer a company has been in business, the greater 

are the following: 

the degree of sophistication of production planning 

( see section 5.2 . 2 ); 

average number of production runs of the one product; 

number of dif ferent products produced; 

number of employees; 

current and fixed assets; 

sales; 

average time for raw material to arrive; 

time to fulfil an order for finished produc t ; 

use of management techniques e.g. market research 

and wor k study. 

Many of the abo ve variables are discussed in sect ion 

5 . 2 . 2 . but those relati n g to the position of the company in the 

industry w1ll be dealt with in this section. 

Rega rding growth of New Zealand small manufactur e r s, 

M.I. McDonald says the f olloNi ng : 

"Most New Zealand manufacturing firmG established in 

the last quarter century grew out of someones interest in making 

something for which there was a ma rket. The driving forcP. has 

been the desire and ability to manufacture, rather than efficient 

business organisation. With industrial expansion, this emphasis 

has often led to t he making of a wide range of products under 

one roof . 11 < 15 ) 

With respect to the New Zealand hosiery and other 

knitting mill and garment manufacturers the above statement is 

supported by the following views expressed to me by members of 

the New Zealand industry. 

"Th e majority of New Zealand textile and clothing 

manufacturers offer too wide a range of producta11 <16> 

"There should be a rationalisation of the number of 

products offered, the question should be asked what 

mark e t are we in ? ( 
1 7 ) " 
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"In New Zealand we produce a wider range of garments 

than we neei 18) 11 

Table 5. 10 Years in the Industry by the Number of Different 
Sty les of Product 

The data e nclosed in brackets is that relating to the 

hos iery a nd other knit ti ng manu facturers that returned 

questionnaires, that not enclosed in brackets relates to the 

garment manufac turing category . 

~: r 1-5 6-10 11 - 15 16-20 2 1-30 31-5C 51 - 100 > 100 

0 - 5 7(3) 5 5(1) 6 3 3 6 ( 1) 7 

6-10 2 6 ( 2 ) 3( 1) 4(1) 4 ( 2) 3( 2) 

11-15 3(1) 3 2 2 (1) 4 8 

16 - 20 1 2 1 1 ( 1 ) 2 7, _, 5 (2) 6(2) 

21 - 30 9( 1) 7(1) 3 2 ( 1 ) 2 4 10 ( 1) 12 (1) 

31 -40 3 3 2 1 2 2 (1) 3 6 ( 1) 

7 40 1 ( 1 ) 2 1 3 1 7 6 ( 3) 

Total 26(6) 28(3 ) 14(1) 13( 2 ) 13 ( 1) 18 (3) 39 (6) 48(9) 
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A reason g iven for the relatively high num ber of different 

styles of products produced by eac h company was : 

"Many manufacturers produce as broad range of pr oduc 1,s 

and supply to many different s ources as a form of insurance, i.e. 

if one product or buyer fails you have the others to fall back 

o/1 9) 11. 

Thi s philos ophy seems to sugges t that there i s an 

inadequacy with r es pect to pr e-produc tion planning in the form 

of for ecas ting and determining the viability of a product(s) for 

a cer t ain market(s). 



Table 5.11 Number of Employees by the Number of Different 
Styles of Product 

The data enclosed in brackets is that for the hosiery 

and other knitting mills category, that not enclosed in brackets 

being for the garment manufacturing industry. 

l.Emnloyees 
Producnr < 15 16-30 31-50 51-100 101-250 / 25 0 Total 

1-5 8 (3) 5 (3) 2 5 6 26 (6) 

6-10 8 ( 1) 5 ) 7 ( 2) 5 28 (3) 

11 -15 3 ( 1) 3 4 4 14 ( 1) 

16-20 2 1 ( 1 ) 4 3 ( 1 ) 2 12 (2) 

21 -30 3 3 1 ( 1) 2 4 13 ( 1 ) 

31 -50 3 ( 1 ) 5 4 ( 1 ) 4 2 ( 1) 18 (3) 

51-100 9 9 ( 2 ) 7 (3) 10 ( 1) 2 2 39 (6) 

> 100 6 6 15 6 ( 4) 10 (2) 5 (3) 48 ( 9) 

For both the garment manufacturing and hosiery and 

other knitting mills categories the number of different styles of 

product increases significantly with the number of employees in 

the company (see Table 5.11). This would seem to suggest that as 

a company grows so toodoes the number of products, growth does 

not seem to bring about any great degree of specilisat:i.on. 

" With industrial expansion, this emphasis has often 

led to the making of a wide range of products( 15 ) 11 , •••••• 

than later from the same source. " In turn, the wide range of 

products has forced the manufacturer to buy universal equipment 

and this has lead to similar products being made by too many 

manufacturers( 15 ) 11 • 

The degree of sophistication of production planning for 

the purposes of this study is measured on a four point scale, one 

are being the most sophisticated and four the least sophisticated. 

Following is the scale: 



1. A separate production planning department; 

2. Use of planning boards and/or books 

administered by the Manager or Foreman; 

3. Manager or foreman's knowledge without the 

use of planning boar ds or books. 

4. Orders processed in the sequence in which 

they arrive. 

Statistical analysis shows that for the garment 

manufacturing category the degree of sophistication of production . 
p lanning is dependant upon the following: 

number of years the company has been in business; 

number of styles of product produced; 

average production run length. 

Regress ion analysis gives the following relationship: 

(Sophisti c a tion of production planning)= 

-.026 ( Years) -. 0003(A ver age run) -.003(Products) + 3 .36. 
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For the above, the multiple regression coefficient is .38 

and the analysis of variance of the regression is F = 10.44 which 

is s 1gnificant at the 5% level. The equation illustrates that 

for the garment manufacturers the ol der the company the larger the run 

length and the greater the number of products the greater is the 

degree of sophistication of production planning. The major 

dependance is on the age of the company. 

The r esults obtained in the above regression analysis 

support the views expressed by a number of people involved with 

the industry; 

"Typical New Zealand manufacturers start from small 

beginnings and steadily grow. The growth is not accompanied by 

any major change in organizational techniques, the owner/manager 

uses basically the same management techniques for thirty employees 

as what he did for three employees." <1 B) 



"A company only changes its structure with regards to 

production when it has to. As the company grows the lines of 

communication increase in length and the company sta ggers along 

making production planning very difficult." <2o) 

Referring to the growth of New Zealand manufacturers 

the following has been written: 

1) "Because the management can no longer carry all 

the facts in their heads, they cannot balance the companies 

commitments a ga inst its manuf a cturing capacity, they tend to prom ise 

too much and deliveries become progressively later. 

no 

2 ) A wide range of work is undertaken with little or 
1 15) knowledge of the r elative profitability of different jobs. 

The above quotations seem to suggest that New Ze aland 

entrepreneurs manage by crisis and necessity , though this i s a 

very powerful incentive to make the correct decision. If a 

manufacturer wishe s to continue g rowing he must look very carefully 

at the adequacies of such functions as production planning and the 

amount of administrative delegation th a t is to be e mployed . 

Almost 7(1/, of the companies that re p lied to the 

ques tionnaire in the hosiery and other knitting mills and garment 

manufacture categories ~re small c ompanies (i.e. less than fifty 

employees( 3)) thus much of the analysis is direc ted towards the 

so c alled smaller companies. 

Analysis of the data received showed that for both the 

hosiery and other knitting mills and garment manufactur ing 

categori es that the following increase significan tly 

with the number of employees of a company: 

Sales 

Time to fulfil an order 

Time spent on sampling as a percentage of total 
production time 

Percentage of samples that reach the market 

Average time for raw materials to arrive 

Frequency of raw materials shor tages 

Fixed and current assets 

Profit 

Number of styles of product produced 

Degree of sophistication of production planning. 



Statistical analysis carried out on the data received 

also shows tha t the average number of production runs of anyone 

product decreases as the number of employees increase . 

Thus thoug h the larger companies do not have , on the 

average , as many production runs of the one product as t he smaller 

company it does take longer f or a n order to be fulfill e d by a 

larger compa ny. The relative adva ntages and disadvantages of a 

small c ompany wi t h respect to produ c ti on in the New Ze aland 

c lothing, h os i e r y and other knitting mill industr ies are outline d 

below. 

Advantage~: 

i ) Intimate , i nformal nature of small- plant 
(21) 

r e lati onships ; 

ii ) Flexibility with respect to employees and 

their a daptabi l ity to a new job <21
\ 

iii) Simplicity of production management control 

and problemsj 

i v ) The lesser need fo r sophisticated sampli n g 

and p l a nning techniques a s mos t knowledge can 
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be r etained in the managers he ad or close at hand ; 

v) The quicker average turnaround time for an 

or de r of final product; 

vi) The smaller t ime required for a raw materials 

order t o arrive; 

vii) Worker in terest and morale ar e ge ner a lly h igh e r (z,) . 

Dis advantages : 

i) The fragmentation of the production flow; 

ii) The eas e with whi c h the y may be swamped by the 

big manufacturer( 19 ); 

iii) Financial limitations, ma ny small manufacturers 

are undercapitalised(22); 

iv) Limited need for management ability and vision 

because there is not the need for form a lised 

techniques; 



v) " En t repreneurs tend to work by crisis and 

necessity" ( 23). 

In the words of W. Coffey: 

<
23

>"All the research overseas shows that the efficient 

size of a business varies significantly . The best in terms of 

size varies with the technology , the product and the natur e of 

the market." 

Analy~ i s s hows that the average production run length 

increases signific a ntly with the number of employees per company 

in the ga r ment manufacturing category though this r elationship 

is not significant at the 10~ leve l for the hosiery a nd other 

knitting mills category. 

Table 5 . 12 Average Production Run Length by Number of Employees 

Garment Manufacturing - Frequency ana lysis of the 

a ve r age production run l ength against the number of employees. 

~ < 15 16-30 31- 50 51 -1 00 101-2 50 / 250 
n 

h 

1 - 5 4 1 

6-25 3 1 3 1 1 

26- 50 5 2 2 

51-100 7 13 7 5 2 

101-250 13 8 9 9 7 

251-500 4 5 5 13 7 1 

501-1000 3 5 6 7 6 6 

1001-2000 2 2 4 4 3 
') 2000 1 1 2 3 1 

Total 42 36 38 41 28 9 
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Note that the aver age production run length is me asured 

in number of units for both the garment manufacturing and hosiery 

and other knitting mills categories. 



For the garment manufacturing sector the average 

production run length increases significantly with the frequency 

of con tact the manufacturer has with his customers. This would 

seem to indicate that the greater frequency of contact wi th 

customers enables the manufacturer to group orders of the same 

product which s hould in turn increas e the efficiency of the 

production process. 

Regression analysis derived t he following equation for 

the relationship between average production run length and: 

the number of employees; 

average number of times a month the manufacturer 

i s in contact with his major customers . 

The garment manufac turing category only. 

(Average production run ) • 1 . 995 (No . of employees) 

+ 13 .45 (Frequency of c ontnct) + 253 . 61. 

ThP. above e quation has a multiple regres s ion of 0 . 3 1 

a nd the analysis of varianc e of the regres sion gives F • 10. 29 

which i s s ignifi c ant at the 5% level. 

The e quation shows that thP. larger the company ( wi th 

respec t to the number of employees) ~nd the gre~ t er the f r equency 

of con tact between manufacturer an d customer a nd the greater is 

the ave r age production run length . The major dependa nce is on 

the f re quency of contact . 

Previous studies in both the gar ment manufacturing and 

hosiery and other spinning mills categories have identified the 

broad range of products produced by New Zealand manufacturers a s 

a major problem . Table 5 . 11 illustrates the distribution of the 

number of different styles of product produced per company. 

Following are a number of quotes relating to the broad 

range of products produced by the New Zealand industry. 

"Overseas comments had been received on the small batch 

problem, such as the need to limit the number of blends and 

cutting down the variations in pattern and colour at early 
(2 4) 

stages" 

48 



"Another method of increasing batch sizes would be 

to reduce the large variety of products at present available"( 4 ). 

Interviews conducted conducted during the research 

also indicated the same problem: 

"Some products produced by some companies are not 

economic i n terms of the number produced and the associated 

t "(12) 
C OS • 

"If New Zealand import restrictions were relaxed some 

companies would be forced out of business because they produce too 

many products at too high a price 11 <16 ). 

The small manufacturer and the short production run 

play a very important part in the New Zealand textile and c lothing 

industry though I feel that where ever possible the short production 

run s hou ld be avoided or prevented . The research report on 

British s mall businesses perhaps summarises it very well: 

" In the sector of the industry affected by changes of 

fashion the ~r e oter flexibility of the smaller firm was a positive 
( 

0 '\ 
II 12 / 

advantage 

On the point of increased production run length the 

same report s tates: 

"In many consumer markets it has become apparen t that 

the consumer is quite prepared to accept standardisation, and a 

reduction in variety, if this allows price to be cut by the 

exploi tation of econom i es of scale and cos t savings produced by 
(1 2) 

long runs" -

Perhaps ideally the most efficient industry structure, 

with respec t to the distribution of company size , for the New 

Zealand garment, hosiery and other knitting mills industry 

categories would be to have the smaller companies producing the 

products affected by fashions, thus enabling the greater flexibility 

and relative ease with which a change can be implemented of the 

smaller company to be used to its fullest. One should r emember 

such an industry structure may well still require a thorough look 

at all products to be produced and all uneconomic products 

screened from the product range. 



Production planning and the forecasting of market 

demand might also need to be paid closer attention so as to offset 

the extra increased cost of the short production run (for further 

analysis on production planning and marketing see section 5.2.2). 

5.2. 2 The Product; From Sampling to Distribution 

a) Forecasting and Samp1i~ 

Forecasting and sampling i s the area of textile and 

garment manufacture upon which the least amount of study has been 

previously carried out, there is very little literatur e available 

especially in the field of garment manufacture. Consequently this 

section is mainly a summary of the results received from the 

returned questionnaires and the interviews. 

In both the garment manufacturing and hosiery and other 

knitting mills the most common influence on new product design 

(see question (9) a ppendix II) is overseas samples and magazines. 

73% of the garment manufacture category and 87% of the hosiery and 

other knitting mill category that returned completed questionnaires 

state d ov erseas s a mple s a nd ma gazines as a major design influence, 

the majority of com panies also stated management or designers 

personal opinion a s a ma jor influenc e (see tab1e 5.1 3 ). 

Table 5 .13 Influence on the Design of New Pr oducts 

The different influences affecting the design of new 

products are r anked in order from the most common influence to the 

least common. 
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Rank Garment Manufacturer Other Hosiery and Knitting Mills 

1 Overseas samples and magazines 

2 Management or designers 
personal opinion 

3 Ideas from retailer or 
wholesaler 

Overseas samples and magazines 

Management or designers 
personal opinion 

Facilities and skills a vailable 

4 Facilities and skills available Consumer ideas 

5 Consumer ideas Ideas from retailer or wholesaler 

6 Given specification by customer Given specification by customer 



In the garment manufacturing sector and to a l e sser 

extent the other hosiery and knitting mills category it is common 

for the designer or in the case of the smaller firm the owner/ 

manager to journey overseas a number of times each year to 

investigate t he particular season's trends, they then sometimes 

modify the garment or fabric design before preparing a sample. 

The samples are then gathered together and shown to the customers. 

Approximately 75% of the garment manufa cturing companies 

that replied to the questionnaire stated that up to 90% of the 

samples produced actually reached the market. In the hosiery and 

other knitting mills catego~y 90% of the companies that replied 

indicated that up to 90% of the samples produced actually reached 

the market. When asked whether many samples were not produced 

because of insufficient orders many said they would attempt to 

fulfil nearly all the orders th a t were placed with them, it was 

only the larger companies that indicated they would not accept 

orders if the total production order was below a cert ain level. 

This is in line with many smal ler manufacturers attitude in that 

they supply a wide range of p roducts to many different cust omers 

as a for m of security to themselves. 

The New Zealand manufacturer could be in need of a 

body or organisation whose responsibility it is to foreca s t the 

trends and needs of the market then in some way fit this in with 

those of the manufacturers. In this way the manufacturer would 

then be able to decrease his range of products thus decreasing 

his sampling and design costs and increasing the size of production 

orders. 

From discussions wi th manufacturers and othersinvolved 

with the industry I was able to determin e the following as a 

typical sampling sequence for a manufacturer in the garment 

manufacture and hosiery and other knitting mills categories. 

Either the designer or manager/owner makes a trip 

overseas to view the trends and style of product that is e volving. 

With the assistance of a number of overseas magazines 

the sample range is sketched out. 

The sample range is finalised and any products that are 

considered not worth while dropped. 
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The sample range is handed to the salesman or equivalent 

who in turn visits the company's clients presenting them with the 

range, obtaining their views and taking orders. 

As the orders arrive back at the factory they are 

surveyed and maybe any samples not selling very well dropped from 

the range. 

Part of the clothing industry and to a lesser extent 

the knitting industry is faced with the problem of being in the 

fashion field hence often not a lot of emphasis can be placed on 

any sales predictions that might be made. Those companies involved 

with more stable products wfth respect to their demand s should be 

able to make reasonably accurate sa les predictions and hence not 

feel the need to produce a wide range of products. 

52 

It is the opinion of many people involved with the 

in dus try that i n many companies the screening of products is not 

thorough enough. The large r companies tend to have the more thorough 

screening pr ocesses e.g. one large company has more than f our 

screenings, each one rel ating to a different aspect of the product 

and getting tougher as time goes on. Perhaps a more profit able 

approach to forecasting could be a greater marketing orientat ion in 

that the rnMufacturer would get to know better hi s customers tr e nds 

with respect to sales and market then i n turn build u p a knowledge 

which would enable him t o recommend to the customer what will sell 

and why. In this way the manufacturer would not have so many unknowns 

because he himself will have a better idea of what is going to sell 

and in what quantities. 

b) Production 

By far the most common method of determining the amount 

of final product to be produced (see question 12 appendix II) is to 

produce to order (see Table 5 .14). 83% of all manufacturers in the 

hosiery and. other knitting mills category that replied and 72% of 

all manufacturers in the garment manufacturing category that 

replied indicated that producing to order was the method by which 

they determined the amount of final product to be produced. 



Table 5.14 How the Amount of Final Product to be Produ c ed is Decided 

The ways in which the amount of final product to be 

produced is decided is ranked in order from the most common to the 

least common. 
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Rank Garment Manufacture Other Hosiery and Knitting Mills 

1 

2 

3 

4 

5 
6 

7 

Produce to order 

Produce what manager/sales 
manager thinks will sell 

Indication from the fitst 
orde rs 

Estimate bas e d on previous) 
years ) 

Produce to capacity 

Use of mathematical and (. 
marketing forecas ting 
techniques 

Raw rna ter ials supply of \ 
another Division/Company j 

Produce to order 

Produce what manager/sales 
manager thinks will sell 

Indication from the first 
orders 

Est imate based on previous 
years 

Produce to capacity 

Use of mathematical and 
marketing forecasting 
tec hni ques 

Raw materials supply of 
another Division/Company 

Those enclosed in brackets have equal ranking. 

The ranking of the two vari ables which indicate some form 

of forecasting, i.e. "estimate based on previous sales" and "use 

of mathematical an d marketing forecasting techniques" in Table 5.14 

illustrate the relatively small usage of formalised forecasting 

techniques in the New Zealand clothing, hosiery and knitting industry. 

This lack of formalised forecasting may be attributed to the large 

number of so called small companies in the New Zealand industry who 

feel they need no formal plans( 3). Some form of demand trend or use 

of some forecasting technique should enable the manufacturers to 

increase their control over the market which in turn would most 

probably lead to a better organized production flow. 

"The importance of a well-balanced and profitable product 

range designed to meet the objectives of the Division/Company is 

so great that neither the planning nor the control of the range can 

safely be the complete responsibility of any one person or function° ( 2 5). 

Rimmer goes on to say: 

"Our ability to make satisfactory profits is profoundly 

affected by the physical attributes of our products,.( 2 5). 



Thus the selection of the correct products to be produced 

and in the correct quantities is fundam~ntal to the operation of 

a successful garment , hosiery or knitting manufacturer . More 

formalised methods of product design and quantities of p r oduc t 

decisions should make the decisions consider ably easier and more 

reliable . 

From my discussions with manufacturers I learnt that 

generally raw materials are ordered on the basis of an indicat ion 

of sales from the first few orders and for those raw materials that 

are either imported or take a long time to arrive orders are placed 

for the equivalent of what they think will sell. 

Following are quotes from manufacturers on how materials 

are ordered: 

"Raw materials requirements are gauged from orders , the 

amount o!ten must be an estimation . Raw materials ordering is vital 

in times of inflation as we won ' t place an order unles s we a r e 
. (25) 

certain" • 

"All raw material requirements are based on orders"( 26) . 

"If we are out of stock we order it and in th'l me antime 

produce ga rments for whi c h we have s toc k on hand"( 27) . 

Table 5.1 5 Shortages of Raw Materials by Time for Raw Materials 
to Arrive 

The data relating to the hosiery and other knitting mills 

i s enclosed in brackets, that relating to the garment manufacturing 

category is not enclosed in brackets . 

Time to Arrive (weeks) 

Shortage 
of Raw 

Materials 0- 2 2-4 4-10 10-24 24-40 ">40 To t al 

Never 5 ( 1) 3 15 ( 1) 23 (2) 

1-2/year 11 8 (2) 21 (5) 44 (5 ) 3 1 88 (1 2) 
once/month 2 6 17 ( 3) 24 (6) 1 50 ( 9) 
once/week 3 4 7 
continuously 2 6 6 (2) 1 1 16 (2) 

Total 20 (1) 14 ( 2) 50 ( 8) 93 (1 3) 5 (1) 2 



For the hosiery and other knitting mills category the 

frequency of raw ma terials shortages ( shortages per year) is 

relat ed to the following: 

degree of sophistication of production planning 

(see section 5 . 2 .1 ); 

and the time for r aw materials to arrive. 

R.M . shortage= 1. 239 (Time ) - 3. 7 37 (Production planning) 

+ 12 . 274 . 

The abo ve regression equation has multiple regression 

values of . 35 for produc tion planning and .40 for b oth time for 

raw materials order to arri ve a nd production plann ing. F ~ 3 .5 
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which is significant at the 5% sign ificance level. The above 

equation shows that for the hosiery and other knitting mills category 

as t he time for raw materials to arrive a nd degree of pr oduct ion 

planning sophistication increase:;
1
so to does the frequency of raw 

materials shortages. 

As can be see n from Tabl e 5 .1 5 approx imately 87% of 

the companies that replied in the garment manufacturing category 

have raw material shortages once per mon th or less whils t on ly 

93% of the companies that replied in the hosiery and other knit ting 

mills category have s hor tages once per month or l ess . 

In the hosiery and other knitting mills c ategory the 

freque ncy of r a w ma t e rials shortages increases significantly with 

the average production run length wh ilst in the garment manufacturing 

category the f requency of r a w ma teri a l s shortages decreases 

significantly with the aver age production run leng th; may be this 

is due to the extra stocks that a re held by a garment manufacturer 

and that he will produce what he has stock available for. 

Raw materials requirements could be better controlled 

and managed i f the exact amount required was known, thus reliable 

forecasting should create cost savings for the manufacturer in 

that he would be able to order in economic quantities and ensure 

that the materials arrived in time and in a sufficient quantity. 

Shortages of raw materials leads to interruption, fragmentation and 

adjustment of any production plans in that production of that 

particular product must cease until the required materials arrive. 



"Fluctuation in the demand and supply of raw materials 

provides a disincentive to the introduction of capital intensive 
. ( 12) 

methods of production" • 

The s itua tion, with regards to raw materials, is more 

di f ficult for the manufacturer in the fashi on sector of the industry 

than those involved with staple goods manufacture bec ause of the 

greate r numb er of variables wh ich affect sales(28 ). Thus the need 

for a good knowledg e of the market and the likely effect of the 

product upon it is ve ry important . As a small company can be more 

ve r satile and flexible( 2 9)in its operations this would seem a good 

basis up on which to orientate those companies that produce for the 

f as hion sec ti on of the market. 

For the garmen t manufacturing industry the degre e of 

sophistication of the production planning technique used increases 

significantly (as shown in the re gression equation in section 5.2 .1) 

with the number of employees and the average production run length. 

For the hosiery and other knitting mills category the degree o f 

producti o n p l annin~ increases significantly with the number o f 

employees. 

Table 5 .1 6 Sophisti cation of Producti on Planning by Number of 
Em 1 o ees 

The data relating to the hosiery and other knitting mills 

is enclose d in brackets that relating to t he garment manufacturing 

industry is not encl osed in brackets (see ques tion 15 and question 4 

appendix II) . 

Number o f Employees 

Production 
Planning < 15 16-30 31-50 51-100 101-250 '>250 Total 

1 Production 
Planning 1 3(2) 2 9 ( 3) 10(2) 6(2) 31(9) 

Department 

2 Boards/books 
and 5(4) 9(1) 16(2) 

Manager/ 
18 (3) 14(2) 3(1) 65(13) 

Foreman 

3 Manager/ 
Foreman 17 16(1) 
Knowledge 

12(2) 12 3 60(3) 

4 Produced 
order of 17(1) 9(1) 10(1) 2 (1) 1 39(4) 
arrival 



As can be seen from Ta ble 5.16 the most common method 

of production planning is the use of planning boards and books 

a dministered by the manager or fore man, the larger companies 

tending to make more use of a separate production planning 

department. 

"The situation may develop where a business may have 

drastically to revise the how, for whom, what product a nd how much 

etc., of its production process at much shorter intervals. And 

these intervals will become even shorter as the pace of change 

accelerates into the future"( 3o). 
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Remember ing that for both the garment manufacturing sector 

and the hos i ery and other knitting mills sector the degree of 

sophistication of production planning increases with the average 

length of production,the use of planning boards and books by the 

manager or foreman mi ght well be the best form of production 

planning in light of the quote above . The use of planning boards 

and books by the manager or foreman in a small company should enable 

the product ion process to be reasonably flexible in th~t th~ person 

responsible for planning has very clos e contact with the production 

department. 

"The small plant should take advantage of informal , 

pers onal contac ts. Much information can and shoul d be carried in 

the manager's or foreman's head. But production cannot be effectively 

managed in a hit or miss, hip pocke t manner 11 <31 ). 

Any risk involved with a production plan can be 

minimised by bas ing the production plan on a demand fore cas t which 

is known to be reliable( 14). 

Of those companies that replied in the hosiery and other 

knitting mills category 83% checked actual production against planned 

production at least once a week, whilst 75% of t hose companies in 

the garment manufacturing division that replied checked planned 

production against actual production at least once a week . 



c) Production Run Lengths 

Table 5.17 Production Run Lengths 

The data is given as the point below whic h 8~ of the 

companies t hat r e plied to the questionnaire have the average 

production run, the minimum produ ct i on run and what they classify 

as a short production run (see questions 8(b) , (c) and ( d) appendix 

I I). All production runs are measured in number of units. 

Hosiery and Other 
Garment Manufacture Knitting Mills 

Average Production Run 545 720 
Short Production Run 135 330 
Minimum Production Run 133 325 

The minimum production run BOX of the companies would 

accept 1s very similar to what 80% of the companies replied they 

would classify as a s hort production run. 6t of the gar ment 

manufacturers and 10% of the hosiery and other knitting mill 

manufactur er~ i~dic3te that the minimum production run they would 
• consider i s in excess of 500 un1tR. When analyzing such data as 

this it mus t be remembered tha t manufacturers in both the fashion 

snd s taple product markets are included in the popul~tion. 

Of thobe companies th ctt replied to the questionnair~ 5~ 

of the gar men t manufncturers and 42% of the hosiery and other 

knitting mills cat~gory ranked the size of customer order as the 

major determinant in the si ~e of production run (see Table 5.18). 

This agrees very well with Table 5,14 which outlines the factors 

affecting the way in which the total amount of each product t o be 

produced i s decided. This would seem to illustrate that manufacture 

with respec t to the size of production batches is very much 

controlled by the customer. As mentioned previously a more concise 

and dependable product forecast would enable the manufacturer to 

produce his product in more economical batches thus creating a 

cos t saving. The smaller companies tended to indicate that the 

size of customer order had a great effect upon the length of 

production run whereas most of the larger companies ranked the 

production planning department as the major determining effect 

upon the length of production run. 

Most companies stated that if they were able to increase 

t he length of production run the following costs would decrease: 

• Note - units in the garment manufacturing sector refers to garment 
and in the other knitting mill and hosiery sector refers to 
metres. 



distribution cost 

training cost 

raw materials cost 

cost due to lost production time 

set up an d change over cost. 

Table 5 .1 8 Factors Affecting th~ Length of Product ion Run 

The factors affecting the length of production run are 

ranked in order from that having the most affect to that having 

the least affect. Those factors enclosed in brackets have equa l 

ranking ( see questi on 17 appendi x II) . 

Hos ier;y 
Rank Garment Manufacture and Other Kni tt ing Hills ____ ...._ _____________________________ _ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Size of order 

Labour 3vail · bility 

Sal es de par tmen t 

Raw materials supply 

Mac tine capacity 

Production planning 

Seasonal aspects 

Condition of machinery 

Transport f~ctors 

Size of order 

Raw materials supply 

Production planning 

Sales departm e nt 

Ma~hine capa city 

Labour availability 

Condition of machinery ) 

Transport factors 

Seasonal aspects ) 
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1he ~ajority of manufacturer~ that replied also indicated 

that a n increase in the length of production run would enable them 

to decrease the price of the final product. 

The garment manu fac turing category and the hosiery and 

other knitt i ng mills categories differ in that the garment 

manufacturing category ranks "s eek export markets 0 as the most 

common method of increasing production run length whereas the most 

common method in the hosiery and other knitting mills category is 

11seek new markets within New Zealand''. At the time the respondents 

filled in the questionnaire our major clothing export market, 

Australia, was booming, since then the Australian government bas 

place a quota of $20m of imported clothing on New Zealand( 3i). 

Between June 1975 to June 1976 there was an increase in exports 

of clothing to Australia of 220%. 



Should the same question relating to methods o f increasing 

production run leng th be asked now I think the order would be 

slightly altered with respect to "seeking e xport mar kets" . 

T~ble 5 .1 9 Methods of I ncreasi ng the Length of Production Run 

The methods by which manufacturers are attempting to 

increase the length of p r oduction run a re ranked in order from that 

method proving t he most common to t hat which i s t he least common 

( aee ques tion 19 appendix II) 

Hos iery 
Rank Garment Manufacture and Other Knitting Mi lls 

1 Seek export marke ts New markets in New Zea land 

2 New markets in N. Z. Decrease range of p r oducts 

3 Decrease range of Improve product:i on 
produ cts planning 

4 Improve produc tion SeP.k expor t markets 
plann ing 

5 Adve r tising and sales S t andardisa ti on o:!' 
promo tion components 

6 Standardisation of Advertising and snleG 
compone nts promotion 

" Decreasing the range of products a nd increasing t he 

quantity of rE'maining products" ranks relatively highly for both 

the hosiery and other knitting mills and garment manufacture 

categories which would seem to indica te that the manufac turers 

realise a rationalisation in t he range of products ( along with 

improved forec as t i ng techni ques) will improve the profitability 

of the company. 

N.F. Roberts in his s ummary of the 1974 Textile 

Institute conference outlines the following methods as thos e by 

which the New Zealand textile and clothing manufacturers could 

increase the length of production run; 

" i) Manufacture for stock - this approach entails 

additional costs fr om interest on capital in 

stock; 

ii) Reduce the variety of goods offered; 
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iii) Co-ordination, Specialisation, Rationalisation etc; 

iv) Export Orders 

v) Import Short Run Products(9 )" 

Table 5.20 Average Number of Production Runs by Greatest 
Number of Product ion Runs 

The following table is a frequency table of the average 

number of production runs of one product against the greatest 

number of production runs of one product. 

1-5 
6- 10 

11 - 20 

21 - 30 

3 1-50 

51-75 

< 75 

Total 

1-5 

53(5) 

17(2) 
12 (3) 

4 

( 2) 

1 ( 1 ) 

8( 1 ) 

6-10 

17 

8(5) 
·1 ( ., ) 

1 

7 

11-20 

10( 1) 

4 

2 

1 

2 

21-30 

7(1) 

1 ( 1) 

3(1) 

1 

95(1~) ~ (6 ) 19(1) 12(3} 

31-50 

3(1) 

3(1) 

51-75 -;,75 

9( 1 ) 

2 2(1) 

6(2) 11(1) 2(1) 

Total 

59(6) 

37(2) 

33( 10) 

16(2) 

8(4) 

17(4) 

22(2) 

The data enclosed in bracke t s is related to the hosiery 

and other knitting mills category, that n o t enclosed in brackets 

is related to the garment manufacturing industry. 

The greatest number of production runs of any one pr oduct 

increases significantly with the average number of production runs 

of any one product for both the garment manufacturing and hosiery 

and other knitting mill categories. The average number of 

production runs also increases with a decrease in the a verage 

length production run for both industry categories. 

Note from Table 5.20 that on the average the majority 

of companies have less than ten production runs of the one product 

per year whilst there are a few companies that have in excess of 

seventy five production runs of one product, a very high figure 

when looked at in light of the rest of the industry. 
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Particularly in the hosiery and other knitting mills category where the 

cost incurred due to set up etc., by so many production runs would 

be very high. 

d) Distr ibution and Finjshed Product 

Of those compan ies in the hos iery and other knitting 

mills category that repli ed to the ques tionnaire 61% indicated 

that they neld up to 10% of their finished product for stock 

whilst of th ose that replied in the garment manufacturing sector 

74% indicated tha t they held up to 10% of their finished product 

for stock. A company carrying too much finished product as 

stock is subjected to additional costs in the form of interest 

o~ capital in stock. These interebt charges c an exceed the 

savings in u nit cost obtaine d by incrP.asing tr.e production run 

l e ngth. There i s therefor e a mi ni~um cost batch size which can 

be calculated from t~e interest rate, sales forecast of rate of 

dissipation of stock and kGowl0d5e of the variation of unit cost 

with production run l~ngth.(32 ) 

Very few manufac turers appear to be employing the use 

of stock holding to inc re sse the length of production ru n , scmc 

of the reasons given are: 

"If WP have sufficie:1t timP , facilities .9.1.d raw ma. t eria1s 
( ·7) 

we woald u til ize it and produce for st'lck" c. 

''Ne ver hold fi nishc d products stock because of the 

fashion nature of the industry"(, 9 ) . 

The three most common sources to which the majority 

of manufacturers in both the garment manufacture and hosiery and 

other knitting mills categories pass their final produc t are: 

i) Directly to many different retailers 

ii ) Wholesaler 

iii) Expor t market 

The fact that the majority of companies that returned 

questionnaires indicated that the majority of their final product 

passes directly to many different retailers , (most of whom are 

small businesses) could well be a cause for the short production 

runs experienced . 



As mentioned previously many ma nufacturers will supply to a 

broad range of cus tomers as a form of insurance to themselves, 

the replies received to the question r elating to thi s (ques tion 2 1 

appendix II ) appear t o re infor ce this. 

Table 5 . 2 1 Frequency of Contact with ~ ajor Customer s 

Hosi ery and 
Frequency Garme nt Manufacture oth er Knitting Mill s 

Up to once a 52 5 
"eek 

Every 1-2 weeks 40 ·12 

?, v e ry 3-4 we eks 17 2 

Once a mor..th 34 2 

Less than once 54 7 
a month 

As can be s een from Table 5.21 the majority of garme nt 

manu fac turers are in contact with their mojor customer s at least 

once every two weeks and a similar si tuntion exists for those 

hosiery a nd other kn i tt i ng mills that replied to the questionnaire . 

''The c loser the relntionE;hio wi th t he cu s tomer the 

better the s ervice a nd hence it i s eerier to gi ve whot is ~anted 

and keep a track of faults 11 (
33). 

A cl os e r elAtionshi p with the customer shou l d also all ow 

t he ma nufactur e r to gain a bet ter understandin g o f the market and 

thus assist him with planning in that he should then have a 

greater knowledge as to what the trends and behaviour patterns of 

the market are likely to be, this appears to be happening in that 

the frequency of contac t with the major customer increases 

significantly with the a verage production run length. 

Analysis shows that the time required for an order of 

final product to be fulfilled decreases significantly as the 

frequency of contact with the customer is increased, this would 

seem to indicate that a closer contact with the major customer(s) 

enables the manufacturer to better organise his production such 

that shorter turn around times can be obtained. 
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Greater c ommunication between the manufacturer and retailer should 

enable the manufacturer to make a better judgement of the likely 

dema nd f or his products and what products he is likely to be 

producing in th e future. Following is a rather severe bu t ne ver­

theless sometimes true comment on customer - manufacturer relations . 

"Very often it is the customer himself who causes most of the 

trouble , by not making u p h i s mind until the last minu te , and then 

wa nting the job yesterday" 0
4

) 

Table 5 . 2? Average Time to Fulfil an Order for Final Product 

Hosiery and 
Time Gar.nen t Manufactu"'P. Other Knitting Mills 

1 month 44 6 

1-2 months 58 8 

2-4 mon ths 37 10 

4- 6 mont,hs ;,6 4 

6- 8 months 8 1 

ll can be seen from Table 5 . 22 that for the garment 

reanu facturinf inoustry in particulRr the average time to fulfil 

an order varies considerably, the major1 ty of the companies 

having a~ aver age turn around time less than two months. The 

turnaround time for the ho~iery and other knitting mills lends 

to be greater than that for the garment manufacturing sector, 

perhaps t his is due to the long produc tion r uns , l arger companies 

an d increased cost of machine set up etc. 

In both the garment manufacturing and hosiery and other 

knitting mills categories, the majority of companies, if they are 

unable to fil ful an order wi ll inform the customer and f u lfilment 

of the order is given a high priority. This agai n appears to 

indicate the need for a forecasting and production plan that i s 

reliable within th e workings of the company. If when a 

manufac t urer cannot fulfil an order he gi ves that order a h igh 

priority t his is likely to lead to an interruption of th e production 

flow. 



Fragmented production flow will create increased costs with respect 

to machine set-up, lost production tim e and having to readjust 

the programme of production . 

Ec onomi c Performance and Manageme nt Techniques 

a) Management Techn iqu es 

The management techniques referred to here are those 

outlined in question 25 (see appendix II) i.e. market research, 

work study, incentive schemes, feasibility analysis, organisation 

and methods and value analysis. 

Table 5 . 23 Use of Management Techn i ques 

The data is given as the percentage of companies in the 

respective categories using the respective managemen t technique. 

Garment 
Manufacture 

Hosiery and 
Other Knitting Mi lls 

i----------------11---------+------------·--·-

Market resec.1rch ,~? . 5% 471, 

Work study 29 . 1% 50.'t 

Incentive schemes 56% 6% 

Feasibility analysis 16.8·~ 22% 

Org ar.ir,ation and 
methode L17. 5% 62. '.>% 

Value ana l ysis 19. 3% 25% 

From Table 5.23 it can be seen that the majority of 

compan i es that replied in the garment manufacture and hos iery and 

other knitting mills categories employ the use of incentive schemes 

and organisation and methods. Refering to incentive schemes 

following are some of the comments made during discussions with 

manufacturers: 

" it seems to give them that little bit extra to 

work foru ( 27) 

"competition certainly increases their work raten(35) 
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Market research is employed mainly by the larger 

companies, the major purpose of it being the determination of 

the position of the companies products on the market and how 

they are progressing in relation to their competitors. 

~ork study , as with feasibilit) analysis is mainly 

practised by the larger companies, many of the s~aller companies 

do not employ it because they consider they cannot afford it. 

"The role of work study in the smaller company can 

be considerable but it has t o be prudently applied and short cuts 

found using the simplest techniques and procedureH cornpared 

with those practised in large companies, otherwis& it may prove 

too costly or impractical for continued use"( 36 ? 

The fre~uent use of management techniques seems to 

be employe d by the larger companies yet they would great ly 

assist the smaller company with respec t to its production flow 

and sal~s of final product. The use of management techniques are 

just as ruuch a way of thinking as they are a formali s ed technique 

thus they can have just as much impact on the sma l l Pr cowpany as 

they can on the larger company. 

b) Economic PPr f ormance 

Tne variab les us ed as the determinants of economic 

performance are the annual s a les tur nover dnd the lio~idity ratio. 
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Liquidity ratio~ Net Profit After Tax 
---------'------'------ (37) 

Net Current Assets plus Net Fixed 
Assets 

For both the garment manufacturing a nd hosiery and 

other knitting mills category the sales per year increased 

significantly ~ith the liqu idity ratio and the profits increased 

significantly with sales. 

One of the main problems cited in most studies on 

small manufacturers (the majority of the garment and hosiery and 

other knitting mills category) i s the lack of financial planning; 

"financial mismanagement is another major problem 

with small businesses" ( 23) 



" One can , in fac t , argue tha t the sheer vulnerability 

of the smaller compAny makes it imperative that disaster avoiding 

techniques like financial planning should be utilized"(3B). 

"One of the difficulties for the small firm is the 

higher risk factor means finance i s hard to get, especially if 

control is to be retained .. ( 36). 

Analysis of the questionnaires returned indicates that 

as the average production run length increases so to does the 

annual sales and liquidity ratio . This might seem to reinforce 
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the arguement for an inc rease in the length of the averag e produ ction 

~un, the ways in ~hich this may be brought about are ~any e . g . 

improved production planning, decrease in the number of products 

offered and an increase in the efficiency of the production 

planning t echnique used. 

The ann ual sales also increase significantly wi th the 

num ber of years a company has been in business, the degree of 

sophist i cation of production and the number of employee6 in the 

company . This would seem to illustrate grealer sales for the 

larger and more established compani~ s which is as would be expected . 

One of the major proble~s in the garment and knittin g 

manufacturing industries is the seasonal indent Belling . Seasonal 

inden t selling doesn't ensure that the company has a continuous 

flow of revenue (i
9

) , t h is in turn places grea t pressure on the 

manufacturer as most small c ompanies in New Zealand are relatively 

under capitalise d as it is(3 ). 

c ) Marketing 

"Production and marketing are t he principal functional 

areas o f business. It is true that there exists firms and even 

industries i n which either one assumes a position of over-riding 

impor tance, but generally speaking we c an regard them both as the 

twin foundations of modern industry11 <39) . 

The majority of the manufacturing companies in New 

Ze aland i ndustry tend to be more producti on oriented than 

marketing orien t a t ed b y virtue of the way in which they 

develop ed11 <15>. The driving f orce has been the desire and ability 

to manufacture , rather than efficien t business or ganisation11 { 
15). 



I consider the maj ority of manufactures in the New 

Zea l and garment and knitting industry to be marketing orientated 

in t hat th e y wi ll produc e f or the c ustomer vir tu al ly what he wants 

but this must be accompanied by a d egre e of rationalisation in that 

there should be a more thorough screening process. 
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CHAPTER 6 

6.o Conclusi ons 

The following conclusions are drawn from the resul ts 

of thi s surve y . The se c t i on from which each conclusio n is 

drawn is indicated . 

1) The woolscouring , woollen mi lling and other 

spinni ng and wea ving mills a r e showi ng a tendency to the 

larger company a nd economies of scale in that between 

1960 t o 1970 eleven compa~y mergers took place (Section 5.1.1.) 

2) In all sections of the flew Zealand textile and 

c lothing indust ry there is a hesitancy to commit production too 

far into the future f or fea r of the unknown . Most manufacturers 

would r ather ensure all manu fa ctur ed goods a r e ma de to order, a nd 

as orders are often errat ic in arri ving this often l eads to an 

increased number o f production runG of th e same product ( Sections 

5 . 1 . 3 and 5.2.2d) . 

3) An increase in production run leng th would effect 

the ma Jori ty of manufacturers in the follo~ir,: way: 

' a; dec rea$e t he s etup and chanreover c os t 

b) dec rease- cost due to lost production time 

c) decrease cost due to wasted raw materials 

d) decrease cost due to dist r ibution 

e) dec r ease the price of the final product 

Thus an increase in average production run length 

wi l l increa se the efficiency of the prod uction unit. ( Section 

5.1.3 and 5 . 2 . 2c) . 

4) In the garment manufacture and other hosiery and 

knitting mills categories the greatest factor influencing the 

design of raw products is overseas samples and magazines 

closely followed by management or the designers personal opinion. 

( Section 5 . 2 . 2a) . 

5) The most common method of determining the amount 

of final product to be produced is to produce to order as the 

orders are received. 
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This is one of the factors that causes in many cases a very 

fragmented production flow and hence short production runs. 

(Section 5 .1.7 a nd 5.2 . 2b). 

6) The majority of companies in the New Zealand 

textile and c lo~hi n g industry take the size o f c ustome r order 

as th e major factor affecting the length of a production run. 

(Section 5.1.7 a nd 5.2 . 2c). 

7) 80'~ of hosi ery and other knitting mills he.ve an 

a verage production run le ngth less than 720 un it s (me tres). 

80,'6 of the garment manu f ac turers ha ve a production 

r un length l ess than 545 u~its. (garments) ( See section 5.2.1). 

8 ) In gene r al the lonc; e r a co11pc1ny has been in 

business the greater a re the folloaing. 

the degr ee of sophistication of p r o d uct ion 

plann ing 

th e average producti on run length 

the a verage number of production runs of the 

one product 

the number of products produced 

the numb e r of employees 

current a nd fixed assets and s al es 

use of management techni q ues (section 5.2 .1). 

9) One of the main reason s given for the high number of 

products produced by the majority of the smaller companies is 

the factor of insurance. A company will produce a wide range 

o f products to a wide range of cus t omers to protect itself from 

sudden death should one of its product s or customers fail. 

(Section 5.2.1) 

10) As a company grows it do es not tend to specialise 

or identify one specifi c section of the market and concentrate 

on that but rather increase the numb e r of different products 

produced. (Sec ti on 5.2 . 1). 
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11) For the garment manufacturing category the degree 

of sophistication of production planning increases with: 

the number of years the company has been in 

business 

the number of sty l es of product produced 

average production run length. (Section 5.2.1) . 

12) As the size of the company increases the number of 

produc ion runs per product decreases and accordingly the time 

between a c ustome r placing .an or der and receiving that order 

inc reases . (Section _5.2.1) . 

13) For both the garment manufacturing and hosiery 

end other knitting mills categories the average production run 

length incre3ses wit h the size of the company . (Section 5 .2.1). 

14) ~s the frequency of communication be tw een a 

manufacturer a nd a b1yer increases so too does the a verage 

pro duction run length while the average numbe r of production runs 

per ~red uct decreases . (Sect ion 5 . 2 .1). 

15 ) For the hosi e ry and o the r knitting mills section 

the f r equency of raw mate rials shortages increases with the 

following: 

time for raw materials to a rrive 
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sophistication of production planning . (Section 8 .2.2b) 

16 ) In the ga rment manufacturing and hosiery and other 

knitting mills categories the minimum production batch the 

majority of companies would be prepared to consider is very 

similar to what the company would classify as a short production run 

(Section 5.2.2c). 

17) The sequence of production and size of production 

batches is very much in fluence d by the consumer in that it is 

"the size of customer order" that has the most effect upon the 

length of production run. The smaller companies being more 

affected by the size of order than the larger companies when 

determining the length of production run. (Section 5 . 2.2c) . 



18) With the correc t data a n economic production 

batch can be calcu] Ated taking into account the following 

va ria ble s : 

r a te of dissipat ion of stock 

variation of cost with prod uction run length 

interest rate. ( S ec ti on 5 . 2 . 2d) . 

19) Th e majority of ma nufacturers in the gar ment 

manufacture a nd h os iery and other knitt i ng mi lls categorie s pass 

the i r final product directly to many different retailers. 

(Sec tion 5 . 2 . 2d). 

76 



CHAPTER 7 

Recommendations 

Following are the recommendations tha t have evolved 

as a reault of this study. 

With the exception of the woolscouring category 

there needs to be some degree of rationalization of the number 

of different products offered by most companies. The situation is 

such in New Zealand that the broad range of products is leading 

to many inefficiencies in ~reducti on. 

To co mpete in New Zealand many companies, have to 

offer a wide r a nge of products, many buyers want something 

produced solely for themselves,therefore the problem needs to 

be tackled from the buyer down. Rationa l isation of the number 

of products produced could not occur overnight but would require 

some form of product feasibility analysis to be carried out on 

each companies products. 

S uch a study would requ i r e much work and detail the 

essence of it being tha t ea ch manufa cturer ident ify what he is 

good at and fitting t his into a total plan for the industry. 

2) As a sound base for pla nn i ng the industry needs a 

reliable form of sales forecast,both in terms of t h e demand for 

each type of product and the industry trend. A more detail e d 

industry sales forecast with respect to trends and production 

capacities would enable companies to better plan for the future and 

protect themselves against major catastrophies. Such a sales 

forecast could be conducted by one of the many industry federations 

who might also be able to act as consultants to the industry. 

Though the textile and clothing industry has a certain 

amount of uncertainty attached to it reasonably sophisticated 

sales forecasting would decrease this uncertainty. 

3) Because of the relatively short production runs in 

the New Zealand industry there needs to be close attention paid 

to the production planning function. Correct production planning 

can save many dollars with respect to production efficiency. 
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Many companies by virtue of their size should have some form of 

formalized production plan (planning boards or charts on view 

to all supervisory staf f) as opposed to producing whateve r the 

cu stomer wants. In putting together such a production plan close 

attention should be paid to s uch aspects as economic production 

ba tches and production capacity. 

Here sophisticated production planning may require a 

little more time a nd effort but this is u ually far outweighed 

by the increase in production efficiency. 

4) A reduction in the number of samples prepared, 

especially in the garment manufacturing industr~would greatly 

dec r ease the cost and machine downtime associated with this 

function . As a means of decreasing the amount of sampli ng more 

emp asis should be place d on a more thorough screening of ideas 

and requests. 
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5) Many of the difficulties encountered in production 

s uch as del i very times, late orders a nd small product i on quantities , 

c ould be overcome by a closer liason bet~een the manufacturer 

and the buyer or retailer. Closer li~son should greatly increase 

th e understa nding eac h ha & o f the oth ers operation and how it 

function s ,as well a s allowin g many of the inefficiencies to be 

overcome . 

6) There needs to be an increased use of various 

management techniques, namely industrial engineering , market 

research and production feasibility ar.aly s is. The initial cost 

of an employee or education progr amme should be far offset by 

the relative savings made. Many smaller companies may not have 

the facility for the use of such techniques but the use of a 

consultant occasionally should increase grea tly the production 

efficiency . 

7) Ideally the structure of the industry should be 

such that the larger compa nies produc e the more stable products 

(i.e. long production runs with more specialised machinery) and 

the smaller companies produce the shorter production runs,often 

the fashion garments. In this way the shorter communication 

lines and greater flexibility of the small company would be 

greatly utilized to the industry's advantage. 



To implement such an indust ry structure would require 

much reorgani sation. The incentive for the manufacturer to want 

to concentrate on a certain r ange of items may be inaugurated 

by an industry controlling body. 

8) There is i n the New Zeala nd textile and garment 

industry the need for a great deal of work to be done on economic 

batch sizes a nd t he variables involved so as to optimise the 

economies of short produc ti on runs. Ttis work could either be 

ca rried out within the industry or a r esearch progr am at a 

university or s imilar research insti tu t ion . 

9) The data collected f o r this survey should be looked 

at in far more detail and used to Fet ffiore detail ed resu lts on 

more s pecific areas . I ha ve i dentified the main a r eas tha t 

require more thorough attention . 

The r esults fr om this survey a nd t hos e followi ng s hould 

be stud ied Ch l'e fully and used t o the inc.us try's advant age . 

To ensure corrplete appli c&b1li ty of tne results and analysis 

there will need to be a very close worki ng r el~tionship betwe en 

the industry anJ the resea rc her s . 
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APPENDIX I 

THE PRE-QUESTIONNAIRE LETTER 

From: "Production Research" , 
Department of Industrial Management and 'mgineering, 
Massey University , 
Private Bag, 
PALM~R3TON '.W~TII . 

Dear Sir, 

A major problem i n the New "'ealund Textile and Apparel 
Industry is tha t of the Short 'Pr oduction Run because of the 
relatively s;.1all r.1:1rket. ., company in New :~ealand trying to meet 
the de• ands of ~11 consumers is f aced with t he problems of 
inefficiency and increas ed cos ts due to a wide vari et y of end products . 

The Department o,' Industrial f·!anagement and &igir..eering, !·,assay 
University, is at present conducting research into "The Effects of 
::ihort Run Production" • .nS a part of t his rese..1rch, you will be 
receiving within the next few weeks, a questionnaire designed to 
deternir.e the u.reas of ?extile s.nd Apparel Production wnich are 
affected by "..ihort Rtm ··r oduction". 

The r csul t d of t his qucstioru1aire should identify the areas 
upon which 1,;u.nufacturer s should concentr·~te so as to gain ful l 
..id·rc1ntar,-e u.i '<.b.: :,o::;i tivc " :::feds ct :ih:n·t 1?11n Production". D.nd 
.indic,J.te the sectorJ of pr oductio:' in 1'/hich further rese:.trch is 
r ,:ir:uirecl. 

It will be r.iost :tp ,r eciated i f you 1·rnu ld complete the coming 
ques t1.on.r1aire us the success of the r e sea ch deoends upon your 
co- ope r ation . 

If you h~vc ..:Lily en 1u1.r1.es or ·.rn·ild like more inf orma tion on 
the research prjject , do n ot hesitate to contact me .:it the address 
below. 

" Pr oduction :ieseurch", 
Depa rtment of Industrial I·1a.nugement und '.mgineering , 
r:nsney University , 
Pri vate Bag, 
Pulmeraton North. 

Phone 69-099 or 69- 089 
~:xtension 649 

Yours faithfully, 

D • P • Ifaxwe 11 
( Postgr aduate Student) 
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APPENDIX II 

THE QUESTIONNAIRE AND ACCOMPANYING LETTER 

From: "Production Research", 
Department o: Industrial Manaeement and En51.ne<Jring , 
Massey University , 
Private Bag, 
PALMERSTON lTORT~ . 

Dear Sir , 

Please find enc.;losed the questionnaire :....boJt ~1h::.ch I ~,rote to 
you a week or two a70 . 

The oroa:i na:1..tre of the r esearch topic '' 'i':1c Effect of Short 
Run Prod1.1ction 11 ha::: r.iade i t neccess.1ry to concentrate ti1e ma,jori ty 
of tho resca:·ch on ti-\•? one i ntlu::::tr:1 . 'l'he i nd.1..S try chosen "Trio 'I'ex t ile 
a!'d Apparel Ind.us+ry '' has been mentiJ!JE.•6 by bot1i Tt"e TcYti.le Institute 
(1974 Conference• " ,,educing the Co:1t of [ihor·, R,t..vis '' ) and the Dcp·1rtmr).:1l 
.Jt' Trade .md ln,luGiT} ( 1%9 Holden f,1:.•pc,v:,) , :.:.::: bvin~· un jrd1~,try which 
:.;•;ffers from the 11 :;;ffuc::s o f Shorr ll..r:1 Pro•Lctl J•' " • 

The :uaj.n objective of the oncl:,s,Jd ~£'..l}:..:ti.onr:ui re is to clcter:ninc 
t"lcse sectoc'2 of Textile a:,d Ap;,)arel prYbc ~icr, 7:h;1l n.r e a f fected by 
".::ihort Run Prou:J.ctio'.1 " ar .. d thence to dc•:;er•n:i.n•J a:-c,1: in wl11ch L·•~rther 
r ese arch sho-1ld be c-i:::-ri cd out . 

'.i'he r em.d ts of the que~,i,io,m:-~ire :· 1-,0. u be of co:1~adcr ::..0J e 
a:,sista"lce tc L',l~ ir,dnstry in I~ew '3l:.J.J :t·,d . 'l'h'J :tec." , .l'~ .31!::,...:ld identify 
t11e areas upo~: ,-:nich :1e,,: Ze&ls11d ~&,1 1~·ac L'!.'C:r:.:; sr.o ,1ld c.)nGer..tr at- s o :.is 
to make t he m0::,t of the r e;,:::,,1rces NC h,3e a'f::..i.Lcible ,;1et s-r;il l ne a11] e 
t.o meet the F..a;iy 2Jd varied dcm:u:ds of the t: e•.,1 Ze.:iland and o 1er0eas 
CUli.SW:'ll.!r . 

In the forr;:.il.::i.tion of the qucsticnn:nr.J , rnuc}1 cnthusi:i.sm n.nd 
as:1istance was r eceived from a w~ber o~ different o~ganizat ions involved 
in the Textile and Apparel Industry thus i1Justrating the importance 
of the res..il ts t o the future ievelopment of the in.du.;try in New Zeal a ... vid . 

Your assistance in filling i n the qu0stionnaire ,,ould be greatly 
appreciat~d . All r e t urns will be treated in the strictest confidence . 
If there are any aspe cts of the questionnaire that you cannot underst.!::l.Ild 
or f eel you need assi stance with , do not heaitate t o contact me at the 
addr ess below o 

"Pr oducti::>n Resear ch" , 
Department of Industrial 
Massey Univers ity , 
Private Bag , 
Palmerston North . 

Ma,1agement o.nd Engi.neering , 

Phone 69- 099 or 69- 089 
Extension 649 

Thank you vary much for your assistance . 

Your 3 f aithfully , 

D. P . Maxwell 
(Postgraduate Student) 
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THE EFFECTS OF SHORT RUN PRODUCTION 

THE TEXTILE AND APPAREL INDUSTRY 

For the purposes of this Questionnaire, the Textile and Apparel Industry has been divided into 
five (5) categories. You will require one copy of the Questionnaire for each category outlined 
in Question 1. 

e.g. If your Company produces kn itted fabric and knitted outer wear, you will require two copies 
of the Questionnaire, one to be filled in for the knitted fabric operation and the other to be 
filled in for the production of knitted outer wear. 

If you have not received sufficient copies of the Questionnaire, please write to the address below 
requesting more copies. 

Production Research, 
Department of Industrial Management and Engineering, 
Massey University, 
Private Bag, 
Palmerston North. 

It is essential that I receive the completed questionnaire by the 5th November, 1976. 

In answering the questionnaire, all you are asked to do is tick the answer box (or boxes) that 
corresponds to the answer that best represents your Company/ Division. 

e.g. How many man hours per week are spent in the planning of production? 

0 - 5 man hours CJ 
6 - 10 man hours CJ 

11 - 20 man hours CJ 
21 - 40 man hours [ZJ 

> 40 man hours CJ 
If your Company/ Division spends 21 - 40 man hours per week on the planning of production, you 
would have ticked the answer box indicated above. 

Should any question not apply to your Company/ Division, write N/ A alongside the answer boxes. 

If while answering the Questionnaire, you feel there are some opinions or comments you would like 
to offer, then please do so in the blank spaces provided or on a separate leaf of paper. 

Following are the definitions of some phrases used in the Questionnaire. 

Raw Materials: - all items that are required for production of the final product, including imports. 

Production Run: - the number of items, square metres, tonnes etc. of the one style of product 
produced continuously on the one machine or group of machines. 

Different Style of Product: 
or method of manufacture. 
different designs. 

products that are different in design or require a different technique 
e.g. Womens skirts and womens trousers or knitted fabrics of two 

Production Planning: - determination of the sequence and quantity in which products will be 
produced, thus enabl ing the calculation of the delivery date to be made. 

Sample: - that which is produced as a trial product, it may not finally reach the market. 
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1. In which of the following categories would you classify the majority of 
your Company's/ Division's activity? 

Note : You will require one copy of the questionnaire for each 
of the following categories 

Woolscouring CJ 
Woollen Milling CJ 
Other Spinning & Weaving Mills CJ 
Hosiery and Other Knitting Mills CJ 
Garment Manufacture CJ 
Other (Please specify) _ _ ___ CJ 

2. For approximately how many years has the Company's/Division's 
activities involved it with the category indicated in Question 1. 

0 5 years CJ 
6 10 years CJ 

11 15 years CJ 
16 - 20 years CJ 
21 - 30 years CJ 
31 - 40 years CJ 
More than 40 years CJ 

3. Is ownership of your Company/ Division Public, Private or is it Subsidiary? 

Public 

Private 

Subsidiary 

CJ 
CJ 
CJ 

4. What is the total number of employees in your Company/ Division? 

Less than 15 

16 - 30 

31 - 50 

51 - 100 

101 - 250 

More than 250 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 

5. In the past financial year how many different styles of * product did 
your Company/Division produce? 

1 5 ~ 
6 10 CJ 

11 15 CJ 
16 - 20 CJ 
21 - 30 CJ 
31 - 50 CJ 
51 - 100 CJ 
More than 100 ( Please specify CJ 
approximately) 

* See introduction for definition 

Office Use Only 
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6. What proportion of your product(s) fall(s) into each of the following 
price catagories? (Please tick one box for each). Fur coats would be 
cl assified as h igh price items whereas plastic raincoats would be classified 
as low price items. 

W ell Over About 
H a lf H a l f 

Low Price • • 
Medium Price • • 
High Price • • 

Between H alf 
and Q uarter 

• 
• 
• 

L ess Than 
Quarter Ni l 

• 
• 
• 

• 
• 
• 

7. On the average what percentage of your finished product is produced 
for stock? (as opposed to being produced for indent) 

8. 

0 CJ 
1 - 5% CJ 
6 - 10% CJ 

11 - 20% CJ 
21 - 30% CJ 
More than 30% CJ 

(a) In what units do you normally measure production output? 

Number of Items CJ 
Square Metres CJ 
Metres CJ 
Kilograms CJ 
Tonnes CJ 
Other ( Please specify) CJ 

(b) What do you estimate to be the average length of *production run 
in your Company/ Division? Use the units indicated in (a). 

1 - 5 CJ 
6 - 25 CJ 

26 - 50 CJ 
51 - 100 CJ 

101 - 250 CJ 
251 - 500 CJ 
501 - 1,000 CJ 
1,001 - 2,000 CJ 
More than 2,000 (Please specify) CJ 

(c) In your Company/ Division what would you classify as a short 
production * run? (Use the units indicated in (a)) 

1 - 50 CJ 
51 - 100 CJ 

101 - 200 CJ 
201 - 300 CJ 
301 - 500 CJ 
More than 500 (Please specify CJ 
approximately) 

* See introduction for definition 
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(d) What is the minimum length production ~ run your Company/Division Office Use Only 
would be prepared to consider? (Use the units indicated in (a) 

- 50 

51 - 100 

101 - 200 

201 - 300 

301 - 500 

More than 500 (Please specify 
approximately) 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 

(e) If the quantity you ticked in (d) was doubled (i.e. the minimum 
production run length indicated in (d) doubled) approximately by 
what percentage wou Id the following increase or decrease? 

(Two (2) ticks are required for each answer, one to indicate 
whether there would be an increase or decrease and the other to 
indicate the category which best represents the size of that increase 
or decrease) 

Set up and changeover 
cost 

Cost due to lost 
production time 

Increase Decrease 

• • 
• 

Waste of raw * materials D 
• 
• • 
• 
• 
• 

Distribution costs 

Training costs 

Price of final product 

Other (Please specify) 

• 
• 
• 
• 

No 1 -
Change 25% 

• • 
• • 
• • 
• • 
• • 
• • 
• • 

26 -
50% 

• 
• 
• 
• 
• 
• 
• 

51-
75% 

• 
• 
• • • 
• • 

75 -
100% 

• 
• 
• 
• 
• 
• 
• 

9. Which of the following are the major influences in the design of new 
products? (Tick no more than three (3)) 

10. 

Overseas samples and magazines 

Management or Designers personal opinion 

Consumer Ideas 

No scope for design just given specification by customer 

Facilities and skills available wi thin the Company/ Division 

Ideas from the retailer or wholesaler 

Others (Please specify) 

Approximately what percentage of samples* produced are 
on the market? 

0 20% CJ 
21 40% CJ 
41 60% CJ 
61 80% CJ 
81 90% CJ 
91 100% CJ 

* See introduction for definition 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 

eventually put 

20 

• 

21 22 

OJ 
23 24 

OJ 
25 26 

OJ 
27 28 

OJ 
29 30 

OJ 
3 1 32 

OJ 
33 34 

OJ 

35 36 37 

I I I I 

38 

• 



11. Esumate what percen tage of total production time (in terms of hours 
of product ion) is associated wi th t he production of samples or tr ial runs? 

1 5% CJ 
6 10% CJ 

11 - 20% CJ 
21 - 30% CJ 
More than 30% (Please specify CJ 
approximately) 

No production time is spent on CJ the production of samples 

12. Which of the following best describe the method by which your Company 
Division determines the amount of each product that is to be produced? 
(Tick as many as may apply) 

The amount produced is an estimate based on the previous 
years sales 

Only produce to order 

Produce as much as the Manager, Sales Manager or 
equivalent thinks well sell 

An indication of sales from the first few orders is obtained 
and from this the amount to be produced is determined 

Employ mathematical and marketing forecasting techniques 
the results giving the amount to be produced 

Produce as much as the Production Department is capable 
of producing 

Produce to meet the Raw Material requirements of another 
Division/ Company 

Others (Please specify) 

CJ 
CJ 

CJ 
CJ 

CJ 

CJ 

13. Over the past year on the average how often did your Company/ Division 
experience shortages of Raw* Materials? 

Never 

Only once or twice all year 

Approximately once a month 

Approximately once a week 

All the time 

CJ 
CJ 
CJ 
il 
CJ 

14. What is the average time between placing an order for Raw Materials 
and receiving that order? 

0 - 2 weeks 

2 - 4 weeks 

1 - 2 months 

3 - 6 months 

6 - 10 months 

More than 10 months 

* See introduction for definition 

CJ 
CJ 
CJ 
CJ 
r7 
CJ 
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15. Which of the folluwing best describes the method of Production * 
Planning used in your Company/ Division? 

A separate Production Planning Department or equivalent 

Production Planning is done with the aid of planning 
boards and/or books and administered by the 
Manager or Foreman 

Production Plann ing is done solely from the Manager or 
Foremans knowledge, without the use of planning 
boards or books 

Orders are processed in the sequence they are received 
therefore there is no need for Production Planning 

Other ( Please specify) 

CJ 

CJ 

CJ 

LJ 
CJ 

16. How often is actual production checked and compared against planned 
production? 

More than once daily I I 
Daily CJ 
Weekly CJ 
Fortnightly CJ 
Monthly CJ 
Nil CJ 
Other (Please specify) 11 ___ L__J 

17. Rank three (3) of the following in order of the effect they have on the 
length of production * run in your Company/ Division. 

Machine capacity 

Sales Department 

Production Planning* (economic or 
convenient batch sizes) 

The size of customer order 

Condition and age of machinery 

Raw materials * supply 

Labour availability 

Transport factors (including 
containers) 

Seasonal aspects 

Other (Please specify) 

CJ 
CJ 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ __ _ 

18. (a) Estimate the greatest number of production * runs of the same 
product * style you have had over the past year. 

5 CJ 
6 10 [_~ 

11 - 20 CJ 
21 - 30 CJ 
31 - 50 CJ 
50 - 75 CJ 
More than 75 (Please 
approximately) 

specify CJ 

Office Use Only 
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(b) On the average how many production* runs of the same product 
style occurred in the last year? 

1 - 5 CJ 
6 - rn CJ 

11 - 20 CJ 
21 - 30 CJ 
31 - 50 CJ 
50 - 75 CJ 
More than 75 (Please specify CJ 
approximately) 

19. By which of the following methods is your Company/ Division attempting 
to increase the length of production* run? (Tick as many as may apply) 

Increased standardisation of component parts 

Decrease the number of products but increase the 
quantity of remaining products 

Seek new markets in New Zealand for the products 
presently produced 

Seek export markets 

Improvement of production planning, machine loading 
and scheduling 

Increase advertising and sales promotion 

Other (Please speci f y) 

Company/ Division is not attempting to increase the 
length of production run 

LJ 

CJ 
CJ 

CJ 
CJ 
CJ 

CJ 
20. Which of the following forms of Quality Control does your Company/ 

Division engage in? (Tick as many as may apply) 

100% inspection after production 

Sampling at random intervals during production 

Sampling at regular intervals during production 

Sampling at regular intervals after production 

Sampling at random intervals after production 

Quality Inspection is the operators responsibility 

Continuous inspection during production 

Others (Please specify) 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 

21. To which of the following does the majority of your finished product 
pass after leaving the factory? (Tick as many as may apply) 

Wholesaler 

Directly to one main retailer 

Directly to two or three different retailers 

Directly to many different retailers 

Export market 

To agents or salesman 

Other manufacturers 

Other (Please specify) 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
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22. Approx imately how often do you make contact with your major -~ustomer7 Ofr 11 c Use L;•;ii 
(i .e. those indicated in Question 21 ) 

Dai ly to once a week CJ 
Once every to 2 weeks CJ 
Once every 3 to 4 weeks LJ 
Once every month CJ 
Less than once a month CJ 

23. If your Company/ Division is unable to fulfil an order for a finished product 
prior to the given delivery date, which of the following best describes the 
action your Company/ Division would take? (Tick as many as may apply) 

Customer informed that you will be unable to fulfil 
the order 

Customer informed that you will be unable to fulfil the 
order until a later date and fulfillment of the order 
is given a high priority 

Customer informed that you will be unable to fulfill the 
· order until more is produced at a later date 

The customer is informed he cannot have the requested 
product but you offer a similar product 

Other ( Please specify) 

Never experienced shortages of finished product 

CJ 

CJ 

CJ 

CJ 
CJ 
CJ 

24. Currently what is the average turnaround time for an order of a finished 
product? i.e. from the time the orderer places the order to the time 
he received it. 

Less than 1 month CJ 
1 - 2 months CJ 
2 - 4 months CJ 
4 - 6 months CJ 
6 - 8 months CJ 
More than 8 months CJ 

25. Which of the following management techn iques has your Company/ Division 
made use of or is at present using? 

Never Used Used in In Use 
the Past at Present 

Market Research • • • 
Work Study - including Time • • • and Motion Study 

Employee Incentive Schemes LJ LJ • 
Feasibility Analysis • • LJ 
Organisation and Methods n n n 
Value Analysis n n n 
Other ( Please specify) n n n 

13 14 

cc 

15 16 1 7 

I I I I 
18 19 

[IJ 

2 0 

• 

2 1 22 

[IJ 
23 2 4 

[IJ 
25 26 

[IJ 
2 7 28 

[IJ 
29 3 0 

[IJ 
3 1 32 

[IJ 
33 34 

[IJ 
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It would help us greatly to have the following information. It Is required 
for statistical purposes only . 

26. The position held in the Company/ Division of the respondent. 

27 . What was the total Company/ Division Sales/ Turnover at the completion of 
the financial years shown? Approximations will be sufficient. 

1972 

1973 

1974 

1975 

1976 

$ 

s 

s 

$ 

$ 

28. Approximately what was the Net Profit after Tax, Net Fixed Assets and 
Net Current Assets for the five years shown below? 

N et Profit after Tax Net Fixed Assets Net Current Assets 

1972 $ s $ 

1973 Is s s 
1974 s Is Is 
1975 s Is $ 

1976 s s ~ 
Please state below any comments or ideas you have on the topic "The 
Effects of Short Run Production" and the Questionnaire you have just 
completed. 

Thank you very much for your assistance. All information in the questionnaire 
will be treated as highly confidential. 

Please return the completed Questionnaire in the attached envelope 
before the 5th November 1976. 

My grateful thanks 

D.P. Maxwell 
(Postgraduate Student) 
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APPENDIX I II 

THE FCLLOW--UP AND P.EMINDER LETTER 

From: Production Research, 
Department of Industrial Management and Engineering, 
Massey University , 
Private Bag, 
Palmerston North. 

Dear Sir, 

A few weeks ago, I mailed to you a questionnaire concerning 
short run production in the Textile and Apparel Industry . For reasons 
of validity of re3ults , a questionnaire such as that which I sent you 
is very dependant upon the co-operat i on of the r ecipient in returning 
the completed questionnaire . 

At the time of mailing this letter, I have not r eceived a 
completed questionnaire from you:c· Company and so that analysis of results 
can get underway I wo 1ild be mo.st gratef1~l if yo u wo ,,; ld return the 
c:ompleted q_uestionn'lire in the ve r y near future. The greater the 
number of ques tionnaires r eturned t he more vs.lid wil l be t he results, 
an analysis of which will be fed back into the industry. 

If fo:- any reason you h1-ive mislaid the 1uestionnair" or have 
me~ with diffi,:,1ltie2 in filling it in r: o not h8si tate to contact me at 
the f ollowing address : 

Product ion Research, 
Department of Industrial Managem,2nt '.lnd Engineeri.ng, 
Massey University, 
Privat e Bag, 
Palmerston North . 

Phone 69- 099 Ex t ension 649 

Yours faithfully, 

D . P . Maxwell 
( Postgraduate Student ) 
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Frolli: Production Research 
Department of Induotrial Management and Engineering 
Massey University 
Private Bag 
Palmerston North 

Dear Sir/Nada.m 

At the time of mailing this letter I have not received from your 
Company a completed copy of the questionnaire on short run production 
and the New Zea]and and Textile industry. I urge you to complete 
and return the questionnai r e a s the resul t a obtained from it v.ill be 
fed back in to the .industry as well a.a be ing used for further research. 

~hort run produc tion , which is due to our relat ively small market, is 
seen a s a problem to many llew Zeala nd Texti l e and Apparel manufa.cturers. 
The research at present being undertaken will determine the effects of 
the short producti on run a nd in turn :i.nveet:igate methods of nullifying 
tho ill effects. Information gathe red fr)m the que stionnni.re vill be 
used to determine the situation of the Nett Zea.land Textile 8.Ild Apparel 
indust .ry in relation to short run production as well as being used as 
a base f or further re search. 

I woul d be most grateful if you would complete and return the 
questionna ire . 3hould you have mis:..aid your co py of the questicnnaire 
or tiave met with difficulties in fi lling it in do not heai tate to 
contact me. 

Yours faithfully 

D.P. MAXWELL B.Tech (Hons) 
Postgraduate Student 
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APPENDIX IV 

THEORETICAL DATA USED FOR VALIDITY TESTS(
1

) 

x 2 
Test - based on 1972/73 and 1973/74 fi gures 

(a) Woolscour1ng 

Ta ble IV . ·l 

Numbe r of replies = 8 
Total nu mb er of comranies = 28 

-
Ownership Numbe r of Empl oyee s 

Public Pr ivate 6-10 11-20 

19?2/73 4 24 1 6 

1973/?4 __ l 4 24 '1 10 

(b ) Noolmi1 l 'ng 

Numbe r of replies 

Tota l number of com~anies 

Table IV . 2 

Own e rship 

Public Private 

1972/73 14 7 
1973/74 14 7 

Table IV.3 

8 
') ., 
L. I 

?.1 -50 

16 

13 

I Number of Employees 

0-10 21 -50 51-100 101 -200 201-300 

1972/73 3 1 3 6 2 

1973/74 2 1 3 6 2 

)' 50 

5 
4 

301-400 

4 

2 

> 400 

4 

3 

(1) Department of Statist ics. Statistics of Industrial Production 

1973/74 Government Printer, Welling ton 1977. 



(c) Other Spinning and Weaving_Mills 

Number of replies 

Total number of companies 

Table IV .4 

Ownership 

Public :f" rivate 

1972/73 12 1 3 

1973/74 11 13 

Table IV.5 

= 

= 

8 

25 

Number o f E:mployees 

<JO ·11 -20 21 - 50 51-100 

1972/73 6 0 8 3 

'\ 973-7l• -,; 2 6 4 ./ 

(d ) Hosiery and Other Kn itting Mi l 1 s 

Nu mber of replie s 

Total nu mbe r of c omranies 

Table IV . 6 

Ownership 

Public Priva te 

1972/73 18 63 

1973/74 23 58 

Table IV .7 

101 - 200 

31 
84 

8 

7 

Number of Employees 

< 6 6-10 11-20 21-50 51-100 

1972-73 9 6 18 21 13 

1973-74 5 8 17 22 16 

86 

. 
20: -300. ;::- 300 

2 2 
' ) 
c.. 2 

-
101-200 > 200 

12 5 
11 5 



(e) Garment Manufacture 

Table IV.8 

Table lV .9 

0 - 6 

197? /73 69 
1973/7!+ 80 

Numbe r of re plies 202 

637 Total number of c o mpanies = 

Ownership 

Public Private 

19??/73 66 576 

197?·/74 75 552 

... .. __ .., ............ ._.....,. 

Numbe r or Employees 

6 -1 0 11-20 21-~-0 ~)1-100 101-200 201-300 

---- -· 
105 153 200 82 2L+ 3 

105 16 1 184 80 20 3 
-

87 

301-400 > 400 

2 1 

3 1 



APPENDIX V 88 

QUANTITATIVE DEFIN I TION OF A SHOR'l' PRODUC'fION RUN 
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QUANTITATIVE DEFINITI ON OF A SHORT PRODUCTION RUN 

OTHER HOSIERY AND KNITTING MILLS CATEGORY 

O';J 



rv'if.,~,SF Y Ur-.JIVEP S ITY 

----------------------- ----- ·- ·---- --- ·-- --- - -· --- -- - - - ---f_j O t-zT/7:, 

MASS£ Y U 1n V [RS !TY 
C O M P U T E R U r-J I T 

SP 5 S «• STI\TlSTivAL PACKAO£-- f{)R - TH£ SOCIAL--SCIEN•~..,- - ---

I! 
.. .,,_ 

-

VERSION 5,09.2~4 

PHINT BACK 
-RUN-NAME 
FlLE NAME 
lt.PUI M~DIUt~ 
VARI dlt. LIST 

CU ~J f RU L 
FHl~UENCY ~NALYSIS TES I 
T E X T f R l Q , C u 1 IT A l N S Fl R ::, 1 F iH. (JU E , I C Y A \I A L Y S I S 
DI~K 

CLNU,CATEGY ,YlAH S,USri1~ ,E 14PLYE,S TY Pk0, LUWP,MEDP,HlGHP, 
-STCKPL,UNllS,AVEPRL, ~MTPRL,MlnPRL ,SETCHC,LSTP~C,HMCOST 
UISTNC,TRAINC,PRICl, OlHER,uESlNl Tu DlSINJ,PC~AMP 
PC T I Ml , A M T P lJ 1 T lJ A ~1 T PU b , R ,·1 SHH T , T I :·i E f< M , PR O LJ PL , P R O DC K 
RAt~Kl TO r<Ar:KJ,GT i~LJP ,(n1vtJO PR, IrJCP1, 1 Iu I r~CPR7 
Wll - TU - WCu,PA~SPl Tu ~ASSP9,CuNTA~,h LF Pl Tu NILFP5 
T l ME F P , MK 1 R E S , rl ~ S T UL• r ! NC [ 1-i T , F t. S AN Y , u A NO M , V A L Ar~ Y 
0 TE kt.PO~ Tr, , SALE : 2 T U ::i ALE 7 6, t1 t< (l F 7 ~ 1 0 PHU F 7 6 
fASSf2 TO FAS~76,oATHLC,CASS7~ To CASS?o,PRLl TU PRLlO 

.c - I OF --~ASES- E 5 T l !-1 A T £. 0 5 u O - - -- --
F ! XE DC F 4, u, F 2. o, r 1. o, t 1, 0, 7 Fl, O, F ~. o, ~Fl, u, 7 F 2, U 
1~r1.o,2r2,o,x, 3A1,11t 1,o,1~x,Br1.9,r~ 13,or1.o,1r2.o 

1 NPUT FORMAT 
F l .C.11 5 F 7 • v , / 4 X , 1 0 ~- 7 • u , X , F 4 • 0 / 4 X , 5 t , • 0 , A l ) 

~ -- -HUSS- --- --0-- ·--
CUMPUTE LlQ72:PHDf72/CF4 SS72+ ~AS S72) 
CUMPUT[ Ll~73=PRUF7J/(FAS~7j~~ASST3) 

.. C u M p u J l L p.i 7 4 = p R 8 f 7 4 / ~ F A ? ;:, r. Ii + ~ /., ~ (" ! L, ) 
~ - - C u Mp u T E -- -- L i e 7 5 = r H £ 7 5 / i E 1.1. ~ ~ r ~ + ._, A ::i ~ , 5 > 

.c --

CUMPUlE Ll Q76 :PkOt7b/ CtAS~76 +~A~S16) 
R LC O O L k A N K 1 T Ll I~ t. 1 i t\ 3 C ' A ' ::. l ; \ ' :) ' = 2 ) ( 1 C ' = < ) C ' j) ' = ,; ) C ' t:: ' = ::> J 

c 'F'=o)C ' u'i'=/JC ' H'=oH • I '=9H 'J 1 =f0)c'f •.:.~oJ/ 
~RLl 1~ ~~LlU C 'w 1 =1 J( 1 R'=2l( 'S' ~3>( 'T'=a ) ( 1 0'=~) 

Rt.CODE:. 

If 
lf- -

fF 

C I V 1 :6) C 1 rl 1 = 7 ) ( '/' ~ d; C 'Y ' = 9 ) t I Z' ~ 10 ) t ' ' =~ 0 ) 
YEARS <1=2, 5)C?=7~'.)Jli.=1?.,S](4:.:~(,)~C5=2::>)C6=35)(7 : 4u ) / 
STYPKU Cl=~• ~> •2=7a)J(J=i2,J)(4=i7,~ll)=l5)lo=40J 

--· ( 7-=-7 5 H !j = l Ou ; / 
AVEPRb <i=2.~)~( =1~)\J =37,) )~4~/~)(5=17))(6~37)) ( 7=7)0) 
(8:1~ U)~9:2UOU;/ 
EMPLYE C1=7•~>52= 22 •~)(3=9 0) ~4 =,~)C5=17))C6=i5U)/ 

- C ON -T-A C ..{ l = 1 2 J { 2 = .i • ::> J , J ;. 1 ) 1 { 1-+ = 1 ) , J = • 5 ; / -
KM SH RT (1=0)~ 2= 1, 5)(~=12)(4=)2)(~=100) / 

TIMERM(l= 0 , 25)(2= •7~J(3 =1•5){4:.:4 ,5)C5= b )C6=l0)/ 
(NlLFP5 EQ o) NILFP6=6 

If 
·C --l f ___ --

-'-l-1(,172- LT- U • v JR AT 7 2 ="' 1 
(LlQ73 LT U • OJ RATTJ= -1 
(LlQ74 LT o.u)RAT74=-l 
(Ll~75 Li u,OJRAT7S=•l 

- (Lllil76 LT---O•OJt~AT/6=·1 --­
CLI Q72 [Q O)P.AT72=0 If 

lf CLIQ73 [Q U) RAT73=0 

~-•--- --

~ 

- -· --
X 
> 
(/) 

8 
txj 
:;o 

"U 
:;o 

.8 
:;o 
> 
X > 

"C 
c::: .,, 
(/) txj -
txj :z 
t:, t:, 

H 
8 >< 
0 <: 
> H 
:z ,.. 
t"" 
t-< 
(/) 
tzj 
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> 
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' " ' M ..., v 1 v 1 \1 1 " c. r, ..,-, 1 1 T 

- F-ttfUUtNt+-ANAt:Y-S-Is- TEsT - ----- - -- - - --------------- --------

It (Lly74 EQ O)RAT7 4=O 
It CLIW7~ EQ O)RAT75=O 
If ----------------CLI076 · EQ 0 )-RAT -76;0 - ----- ------- ------- -- - -- ---------
It (5ALE72 GT O ANU LT 10OOO)TU72=1 
IF ( 5A LE73 GT O AND LT 10ooo>T• 7J=l 
Ir (~ALE74 GT O ANO LT 1VU UO )Tu7~=1 -- u-------- -- -~t!tf.~~ tl 8 :~g ti t~~88st8f~:r -
lf (~ALE72 GT lUUOO ANG LT SOOOOJTU7i=J 
If (SALE73 GT 1ou oo A~D LT 50000 )T U7J:j 

- 1-f - -- - --(bALt::74 GT lOU OO - ~Nu LT soooo ,ru 7~=J 

------- -·-·----·- --- - -

Ir (SALE 75 GT lOUOO ANO LT 5000UJTU7~=) 
It <~ALE76 Gr 1ou ou AND LT soou o>ru1 ~=J 
I~ (SALE72 Gl 5O u OO ANU Lf 1U000U)T0(2=4 
lt - - (SALE73 Gl 50000 ANO LT 1000UvH Of3=- 4 
If (SALE74 GI SUUOO AND LT lOOOOu)T Q/4=4 
I ~ (S ALEZ5 GT suu oo A~ D LT 1uoouu ) TUf5 =4 
l~ ~~~tf~~ gJ i88 88aA~~Ll L[T

1~888831Yu9~~5 
If (~ALE7) GT lUvO OO ANU LT sooouo)Tu7 3=~ 
It (SALE74 GT l OUOOO AN0 LT soo o uo)Tu74=~ 
I • (~ ALE7~ GT lUUOUO ANtJ LT :>OOOuo)Tu? S=~ 

- - -1 t_: -- ( ~ A L £ 7 6 G T l O v O (J O A N u L T 5 0 0 0 U O ; T LJ 7 6 = S 
I~ C~AL[f2 GT :>U0O OO ANU LT 75QOOQ)T~~~=0 

j t c,~ AL E 3 G"t ?.UUUUO ANu LT 775gou o))ru 7, )=6 [ ~AL 74 G :>UVOOO AtnJ LT :j 'UUO I J 1.t =u 
- f -- - - - -- -- . - ( ~AL / ~ G -:> 0 U OU O - A i,; v L T 7 5 0 0 U O ) Tu 7 5 = 6 -

If C ~ALE 7 6 GT 5 0 u O O O A f~ tJ LT 7 5 0 0 U O ) Tu 7 b = 6 
If (~ALE72 Gl" ,~ uuoo AN0 LT 1o oouoG)I072=7 
I f ( ~ALE 7 3 GT 7 :> u O (JO A 11 J LT 1 0 0 0 VO U ) TO 7 3 = l 
It <~AL £ 74 GT 7~uo uu ANJ LT 1oouuoo>To74= / 
If C~ALE 7) GT 7)0000 ANu LT lOOUUQU)T0 75=7 
IF (~ALEi6 GI 7Suuoo ANJ LT lOU U0QU)fU76=7 
If C~ALE72 GT lU0U00UlTJf2 =8 -ff C ~AL E-7- 3 GT 1 0 u O O o u) T J t .3 = tl 

f (~A LE74 Gf 1uuuUOu)TJ/4= 6 
IF (~ AL[/j Gl l OUOOOU)TJ/5 =8 
I f CSAL E7D GT lJu OUO u)TJ /6c8 

.VAR LABELS CU l• D,CUi~ PA iH 1Ju1-18U< I 

itI~~!;t~ij~sr~'( 1~ei[9~~Y [AT EGLlHY ' 
0 S ~d P, 5 TAT t. u F CUM PA t~ Y O rHl ER S til P / 

-- -- --- - - (MPL'fE-,T OT~L N\J/.18Et< Of U.1P LOYl[5/ 
STY P frn , rw M tn.: ii u F D l FF L I~ E tJT STYLES u F P ~ 0 U UC T / 
L O rl P , P R [J 1~ 0 K T l Q I, (J F P k J u U C T S L O rl P R ! C E D / 
MEu P, PRUPO~ TlUN OF PkJ ~uc TS MEU IU M PkIC EU/ 
H I G HP , t> iW P J t<T I u N Or P 1< w u UC TS H l G t-i PR l Cl u I 
STCKPC,i • f FP PKOUUC iu r •R STUCK / 
UN l TS, UN I TS lt J W H I C ri ,-1 L AS UH E P i-<0 0 UC T l U ~I / 
AV£PnL,AVEKAGE LENGTH r'tHJDUCTlUN RUt1/ 

------ - - --SH 1 Pt<l:;,,--C LA~S l H--{: A-Tl Of-f - \.J F -S H8R-4 ---PRG tJ lJ{; T-1 ON - r< UN / ____ ---
MI NP H L, Ml ~I P KO u UC T l ON 1, U tJ rl DU L u CO ;., S l DER/ 
S l T C ti C , S E T u P & C H A t·J G [ J v l R C D S T / 
LSTPTC, CUST UUl TU L• Sl pRUDU CTIUN TlMl / 

-erf-'l't:l•r~?'----

- -- - -- --- -.------

---- --
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,. --fitt-w u f--ttc---¥-A-N-At-'< ~+s--T+s---- - - -- - - ---·-- - - ---------- ---fjfr/-r-'t.~'-'7'-'7----
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RMCUST,COST DUl TO WA S fED RAW HATEKIALS/ 
OISTNC,CHANGE lN DIST~I8UTIUN COST/ 

---- - T-R-A I NC, C-HANG[ - I N TR-A I rH -NG - C OS T-S-1----­
PR l C £, C tjANlJ[ Ir~ PRIC E uF FI NAL pRQuUCT/ 
0 T ti ER, lJ THE k C CJ ~ T C r1 ANG t. S / 
PCSAMP,% Of SAMPLES frlAT RLACH MARKET/ 

-PC -T I H [-, % - 0 f T I l"I E SP E tH U t l S AMPLE 5 -1---- - - - ----
RMS HR T, FR~ Q Of RH SHU~TAGESI 
J~~~µ~=~~on6e~1i~ ~ ~L~~~I~~ ~~ ~~§uT~S~ ~~IVE/ 

- P-R lJ DC K , FR E iii P Ru D UC T I O 11 C- HE C !< E O A G A l N 5 l - PL -A-i~ N £ 0-/- - - - - - - -
GT~OPR,MUST PRU OUCTION RU NS or SAHL STYLE/ 
AVNOP R,AVEt<AGE NO PROt.li.JCifO U R_UNS uf SAME: ST YLE/ 

-- l~~tP$;Jtl~~-~ku8~~r ~I~ta "r o~ ~~ j ~~ SV~t~~~ ~-- --- --- ----·--
MKTREs,usE UF ~A ~KlT ~ LS[ARCH/ 
WK~TUD,uSE ur wo RK STULli/ 
INCENT,USE Qf lNCE ~TlV L SC HEMES; 
Fl S ANY, USE - 0 F f EA S 1 B IL! r-v- AN ALYS l S I - -
OA1,0M,US£. uF Ot<GANl S ATiON I'. METHO D:,/ 
VALAliY,USE uF v' ALU l AN~ LYSIS/ 
OTER,uSE Of OTHER MA NAuiME NT T[cH ~ I QuES/ 

--P-OSTN,P-O!>ITluN Of RESf JN lllNTI 
SALE 7 2, S AL t.. S It1 l 9 7 2 / 
5ALE73 , ~ALlS I N 1 9 7 3 / 
SALE74,SALLS IN l9 7G / 

- - --- --- -SAL[7-5,-SALL-S - I -N l 9 75/ 
SALE76,SALLS I N 1 9 7 6 / 
Pf<uF72,l~ET Pk lJF ITS AFf L R 1A X l,1 19f2 / 
PR l.J F 7 3, ra.: T PRU r- ITS AFT LR TAX l.i l 9 / 3 / 
PH u F 7 4, H £ T r' HU t I TS AF f LR TAX I 11 l 9 7 41 -
pf<UF75, 1~ET Pr<UFI TS AF 1L t1 TAX I ,1 1 9 75/ 
PH u F 7 6 , 1, l T Pf~ U F 1 T S AF f LR T A X l ; , 1 -} f 6 / 
FASS72,NET flXiD ASS(f j IN 197 i/ 
fA~S/3,WET f I XL O A~S t.l~ I N 19 /J/ 
FA5S74,NET F!XlD A~Sl T~ IN !9 7q/ 
FA~ S 7 5, I~ ET f I XL u A:.-. SE r ::> I N 1 9 7 :> / 
FASS76,NET FlXl O ~SSE f~ IN 197 6 / 
OATRiC,UAT £ ~0 ~STIU NHA&R l R~C EiVEOI 
CASS 2,CuR r< t; r1T ASSt. TS !N 19 27 
CASS 3,CURKlNT ASSL TS 1N 19 J/ 
CA~S74,CuRt<l i• T ASSt:..TS ! N 19 7 1+/ 
~ A657§,CURH EH f ASSLT S iN 1975 / 
CASS76,C URKl NT ASS lTS , N 1976/ 
KAT72,1Y72 PRLJ f!T KAT i u PROF I TIJO TAL ASSET~/ 
RA T 7 3, 1 Y 7 3 P lnJ ~- IT k A r I u r RO F IT t T ll TA L A~ SET~ / 
ttA T74,lY 74 t->Ruf! T 0.A T f v P P. OFIT;TOT AL- AS5tT 5--/ -----­
RAT7 5,1~/5 Pk uFI T ~ATlU PR OFITlTOTAL ASSETS/ 
RAT7o,1976 PkUFlT HATiu PROF!TZTOTAL ASSETS/ 
DES I rn TU u ES I Id, I I• FL u L NC E ON u ES I G N OF NE l'I PRU DUCT/ 

-AH-T Pu-H-O-A tH--fl v tl ,-M E-T-+10cr of- -D E c I o+titi-A+t-91:Ht-f-----fU----ti £--Pt-< o t)U c £ o 1 
I N C P R 1 0 l N C P K 7 , H U rl A I l [ H P T I I I C R E A S E K J N L [ N G T H / 
QCl TO ~C8,TYPE OF ~C JS[O/ 
p A <; s I-' 1 T U p /, c; '.: ? t5 , w H E fn:: 1.1 A. 1 n o r T 1, n c- P ~) 11 , 1 . : r T •~ n • c 1 

. - ---- - -- ---- --- . ----



1v1 ,-;. ;:, 0 t: Y U 1\1 I V t: H :-, I I Y 

..,;~ 
. - -+-t<-fil Ut.-N-C---Y--A--N-A L---Y-S-I--5--f E---h f- ·------- ---- - ------··-------·---- ----- ---- ---------- t>-61 9 9 I "1-?-

N I L F P 1 T O N I L f t' 6 ., H LJ W rl A i·, [) L l S fl u R T A G E S I 
-. PRLl TU PRLlU,E.FFECT JI , RUN LE 1~ GTH 1 UNRANKEU/ 
1 • - -VAtUt--t-ABELS- - C-ATE-uY - ( -1) SC OUK I NG -( 2 >rH LL Hrn--(--3} SP-INN-l-t·Hl&t1EA·V l-~o---- ---- ----- -· --------­

r 

,, 

,-

( 

( 

C' 

{, 

( 

(_ 

(, 

( 4) HO I SERY&KN ITT l NG (jJ ~ARM[NTS (6JOTH[R/ 
YEARS Cl)o-~YR S (2)6 •10YRS (3l11•1jYHS (4)16•20YRS C5l21•3QYR~ 
(b)31•40yR~ (7)GRE~TE ~ ijQyR S/ 

- --- ----·- OSH-lP- (l)PuciLH ( 2)Pi-<1../AH. (3)SUl3S -1D (-l-~)PU8i,PH-l--(-H)PU8,.SU!:l --
(23)PRl,SUo/ 
[MPLYE (l) ~MALLER TliA~ 15 (2)16•30 (3)31-su (4)51-100 (5)101-250 
( 6) "I( EATER T Ii AN 2 SO I - - -s l Y ~ IW < 1 ) 1 • 5 - c 2 } 6 • l O C J ) l 1 .. 1 5 ( 4 ) 1 6 • 2 0 - ( 5 ) 2 l • 3 O- ( 6 > 3 1 • 5 0 
(7)~1•100 (d)G~EATER fnA N 100/ 
~g~~ICjlHEL OVER 1•2 Ctl~PRJX 1-2 (3)1•2,1•4 (4)L[S rHA N 1-4 

- -+! E-lJ P - t l -) W E L Ll V E t-t 1 .. 2 ( c. i A P R O X l • ~ - { 3-) l ,. 2 , l - 4 ( 4 > l E S T H A N l • 4 
{~)Nll/ 
~~~~~L5l)WLL OVER 1-2 li)AP RuX 1-2 t3)l•l,1•4 C4lLES THA~ 1-4 

-STCKPC - Cl)U C2Jl•Sz CJ>o• l UI ( 4 )11-20% - (5)~1•301 
C 6 ) G ti EA T l R T ti A 1-1 3 0 :'I. I 
~~~f~ N~t ~N~~ ~oY~EW1IT~ C?lsa ~A ~E :1lT~Es CJlMET~Es C4)KILUGR~~ 

- ~V(PRL (1)1-s {2)6•25 ,J)2o•50 (4)J1-100 (~)1ul·i50 (6)2~1-JOO 
(7)501•1000 (8)1001• 2000 (9)JN LXCESS UF 20U0/ 
SHTPRL <1)1-so <2l~1-1vu C3)1c1-200 (q)2u1·3OO C5)Jo1-~oo 
(6)1N E~~ESS UF Soul 

------- - M-!NPttL--(l -)1•::,u c2)'.J1-1vo <3)101 .. 20v (4-)2 u1•Jou <5>3 01-soo 
C6)1N EXCE~S JF SOU/ 
SETCHC Cl4)1NCKE4 Sl l~LJ~ Cl~ l 1Nl RLASE 2~-~0% l16)1NC RLASE 51•7Sk 
Cl7)lNCrEA~l lb•l0u% l~4)LJE ~kEASE 1-2~ i l2J)JECRlA SE 2b•s ni 
(~o)UECHlASL '.:>l-lSt (~/)(Ji:.CHl ASE 7o..,10Ut (jU) ihJ (;rl ANGI 
L S T P T C ( l 4 ) I ! I C t{ E A S E 1 ... 2 ;; .t ( l 5 ) I I~ C R E A S [ 2 6 • ::nJZ ( l 6 ) I I J C R E A S E ) 1 • 7 S :z; 
(17)1NCREASE lb•l OOt (~4)DEc REASl 1-2sz (2~l DECRl A~E 20-5 0% 
C26)U[C~[A~l Sl-751 (2/)0E CR[A ~E 70-1001 (J O) NJ CH AN G/ 

---RH C--D 5-T-{-1 4) l H CKE A 5 E l • i :> X ( 1 '.:> ) 1 ~JC~ EASE _ 2 6 .. SO% { 1 6 ) 1 NCR t. ASE 5 1 ~ 7 Si. 
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