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Consideration is given to four economic
aspects, viz. investment requirement,
fixed charges, operating costs and product
value and a profile is presented for two
printing systems — rotary screen and
transfer (Figure 1). A comparison is made
between the different printing methods on
the basis of a modern plant, with a capa-
city for producing 6 million yards p.a.

on three shift operation and assuming an
average four-colour design on 62-in wide
polyester fabric.
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Introduction

The art of printing on fabric has always
been one of the most fascinating aspects
of the production of textile goods, com-
bining artistic flair, the mastery of colour-
ing. considerable technological ingenuity
and high class workmanship. During the
past decade there appears to have
emerged a much wider acceptance and
appreciation of design and colour in
many facets of our everyday life and this
is reflected in the textile scene, for
example by the use of printed shirts, bed
sheets and underwear.

It would be interesting to delve into
the psychology underlying these trends in
personai and domestic adornment.
However, they represent only a part of
the pressure which has been influencing
change in the printing industry; in
addition there has been a continued trend
towards the use of man-made tibres and
in particular towards synthetic fibres, in
both apparel and household goods, and
also considerable growth in the propor-
tion of knitted fabrics in these major
outlets.

The past decade has seen marked
innovations in printing technology and
machinery development, in particular in
rotary screen printing and in transfer
printing and these changes have been
taking place during a period when the
whole of the United Kingdom textile
industry has been reshaped and rational-
ized.

Recent forecasts indicate that the
world market for printed textiles will
continue to increase, that the market for
transfer printing will increase at a much
faster rate than the total market and that

the next decade will see transfer printing
take a small but significant fraction of the
world market, running into thousands of
million square metres of printed material
each year.

It is recognized that, during the past
decade, the adoption of transfer printing
has advanced more markedly in the UK
thar in any other area. and the fore-
casters expect transfer printing to
increase both in total and in market share
during the next few years.

In direct printing the decline in the
use of roller machines has continued, a
trend now shared by flat screen printing
techniques; this decline is, however, more
than compensated by the growth in the
use of the rotary screen method. The
following examination of the economics
of transfer printing is therefore based on
a comparison with direct printing by
rotary screen, and it is made from the
standpoint of the printer of the textile
fabric rather than that of the producer of
the paper. In this paper, an attempt is
made to draw techno-economic profiles
of each system and to compare, as far as
is possible, the costs of processing.

Even to an outsider it is quickly
apparent that in each system there are
features which either confer some advan-
tage or present some limitation, and that
many of these factors cannot readily be
expressed in monetary terms. Also, on
examination of an area where innovation
plays a major role, it is uncommon to
find a single innovation which provides
unquestionable benefits over the whole
range of its potential application, e.g. in
producing a better product, with less
effort or direct cost and at a lower capital



investment. Certainly the innovations in
printing do not unreservedly qualify for
this category, although, no doubt, each
has its fervent supporters.

Only those processes and cost
elements which are directly relevant to
the economic comparison of the printing
systems have been considered; thus
preparation costs, which are dependant
upon fabric type, construction and fibre
content rather than on printing method
have been omitted. Similarly, indirect
overheads and the costs of cloth inspec-
tion make-up, storage and despatch have
been ignored.

Cost comparisons have been made on
the following assumptions:

— a net output of 1000 yd/h for
each system

— 3 shift working with 2000 h per
shift per year

— depreciation of machinery based
on a 7-year life and 14% per
annum interest rate; this is equiva-
lent to a charge of £23 per year
on each £100 of capital invested
in machinery

— buildings, including services, at
£10 per sq. ft of factory area

— upkeep of buildings and auxiliary
plant based on an annual charge
of 42p/sq. ft

— steam estimated cost £3.00 per

1000 Ib.

— electricity estimated cost
1.4p/kwh

— water estimated cost 30p/1000
gal.

Investment Requirement
Under investment requirement, the cost
of machinery for printing, fixation,
washing and drying, colour mixing and
storage, cleaning and fabric handling
equipment has been taken into account.
To these have been added the costs of
buildings and stocks of process materials.
The relatively low investment needed
for the transfer printing process
combined with the comparatively simple
technical requirements are undoubtedly
major attractions of this method,
especially to potential users who do not
have the background, experience, or
facilities for printing by the established
direct routes.

Fixed Charges

These include depreciation of machinery
and buildings, upkeep of the buildings
and an interest charge on the value of

stocks of materials, and clearly reflect the
relative investment levels of the itwo
systems.

Operating Costs

The direct labour costs have been based
on actual work loading of the people
directly involved in operating machines or
in immediate supporting roles. Where
possible actual earnings have been taken
in relation to throughput and an addition
of 20% made to cover employer’s con-
tributions to social charges.

The costs of energy are derived from
figures provided by printers, although,
where appropriate, standardized costs,
e.g. steam at £3.00 per 1,000 lb, have
been inserted. Allowances for the cost of
water and the treatment of effluent have
been included, although no provision for
effluent treatment plant hus been made in
the investment requirements.

Although there are significant
differences in the fixed charges and in the
costs of direct labour, energy and water
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Investment requirement

Rotary screen

between the two systems, the differences
are swamped by the cost of the process
materials  which include, colorants,
adhesives, auxiliary chemicals and, for
the transfer route, printed paper and
backing paper. Allowance has been made
for damaged fabric, which has been
charged at the cost of printing plus a loss
of 50p/yd of fabric.

The capital requirement and the
estimates of process cost are compared in
Figure 1 on the basis of a 10,000-yd run.

Product Value

To complete the profile, some recogni-
tion has been given to those factors which
cannot be accommodated in the detailed
costing but which undoubtedly contri-
bute to the value of the product and to
the general application, versatility and
usefulness of each system.

Figure 1 shows that the major dif-
ferences between the two systems lie on
the one hand in the levels of capital
investment required, and on the other in
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TABLE

Cost Comparison

Rotary Screen Transfer
Printing Printing
pernce per yard
Fixed charges 0.96 041
Operating costs:
Direct labour 0.77 0.53
Energy 0.56 0.40
Water 0.03 —
After-processing 0.44 —
Dyes and chemicals
Colour design range from
pale prints with low coverage to
deep deep with high coverage,
say: 2.50 10 8.50
Equivalent paper costs, say: - — 14510225
*Setting-up costs 360 3.60 - -
*Waste 147 1.62 0.15 0.5
*#Total estimated printing costs 10.33 16.48 16.0 240

*Based on 10,000-yd run.

**Exclusive of cloth preparation, inspection, make-up, storage, and indirect overhead charges.

the cost of materials. Another
striking feature is the relatively large
fraction of the total cost in each system
attributable to consumables.

The Table shows a more detailed
examination of the cost breakdown and
the relative importance of the costs of
materials (colorants, paper, etc.) are
emphasized by assuming two levels of
coloration for comparison within each
printing method. These estimates are
based on disperse dyes on polyester
fabrics and take into account the costs of
waste paper as well as substandard and
damaged cloth.

The relationship between cost per
yard of printed fabric and the length of
the run on the printing machine is shown
in Figure 2. The values plotted in Figure
2 were derived from the same data as
used in the Table.The area between the
pair of curved lines represents the cost
range (according to colour and coverage)
for printing directly onto fabric by the
rotary screen method. The arca bounded
by the straight lines in Figure 2 represents
the cost range for achieving a similar
effect on the fabric by the transfer route.

On the basis of these cost compari-
sons, it appears that the transfer print
method has a clear price advantage for
the shorter runs and that the two
methods are keenly competitive in the
region of print orders of about 5000 yd.

However, it should be noted that to
arrive at this situation, Figure 2 includes,
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Figure 2 — The relationship berween cost
per vard of printed fabric and lengih of
run oun the printing machine for rotary
screen and transfer printing®,

*Allowance has been made for price reduction
with increasing length of order when purchasing
transfer print paper. However, in view of the
difficulties in obtaining actual (as distinct from
listed) prices, the allowance is arbitrary and is
shown as a gentle slope in the figure rather than
as a step-change.

in a latent fashion, the costs of printing
and distributing the transfer papers and
the paper printers profit. It is also
important to note that the availability of
patterns, which will permit the transfer
printer to respond quickly to orders,
particularly for short runs, is a function
of the willingness of someone in the chain
of supply to finance the stocking of
considerable quantities of transfer papers.

For orders longer than say 5000 yd,
there appears to be a cost disadvantage in
the transfer method of an order which
makes it clear that the growth of this
technique in recent years must be
explained by considerations other than
the simple accounting procedures which
have been applied here. Consideration
should, therefore, be given to the wide
availability of designs, quick delivery and
turnround  of the work and the
attractions of holding stocks of printed
paper rather than of printed fabric.

To these considerations the additional
inducements of low capital ouilay,
relatively simple technical requirement
and wide freedom in choice of site are
obviously extending the use and scope of
the transfer printing.

DISCUSSION

Dr J. C. Pfeiffer: The speaker has givena
cost comparison of rotary screen printing
versus transfer printing. A specification
of the assorted ‘waste’ costs in Rotary
Screen Printing versus Transfer Printing
would be helpful.

Mr Gibson: The estimates of waste costs
shown in the Table are based on data
obtained from trade sources and include
an allowance for damaged and sub-
standard fabric. This allowance is based
on a sliding scale on which the proportion
of waste fabric decreases with the length
of run; at the 10,000-yd mark a value of
4% waste was used. The assumed wastage
was charged at the full cost of printing
plus a loss of 50p/yd. Allowance was also
made for the cost of waste paper in the
estimate of transfer printing costs.

Mr G. S. A. Corbishley: Regarding water
usage, papermaking may very well con-
sume greater quantities of water than
conventional textile printing, but the
usage is concentrated at relatively few
large mills who can arrange water treat-
ment and re-use. On the other hand,
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textile printing, especially since the
advent of the transfer process, is increas-
ing scattered amongst many small firms.

Regarding cost comparison (Figure
2), the sector where transfer printing and
conventional textile printing are most
commonly comparable is in polyester
dress goods; in this sector the majority of
designs are printed in quantities usually
not more than 5000m per colourway at
any one time.

Mr G. H. Sowler: Why, when the speaker
has shown the cost/run length curve for
conventional printing in Figure 2 as a
hyperbola, reflecting a reduction in the
burden of fixed costs as run length
increased, did he not use the same shape
of cost curve for transfer printing?

Instead, Mr Gibson has shown only a
gradual and linear rate of decrease in the
price of transfer print paper. In the
example given it falls from around
24p/yd at 2000 yds to about 22p/yd for
a 25,000 yd run, ie. less than a 10%
reduction in cost (paper cost accounting
for over 90% of the total) over the range.
This assumed degree of reduction in price
with increasing run-length greatly under-
estimates the reduction that paper
printers actually pass on to end-users.
Consequently, Mr Gibson’s verdict on the
comparative  economics of transfer
printing and conventional printing was
based on a highly questionable premise.

Mr Gibson: The curve relating manu-
facturing cost to length of run must be of

the same general form for the printing of
paper and the printing of fabric. How-
ever, this shape of curve does not apply
to the price/length relationship of
transfer papers offered to end-users.

The gradual linear decrease in price
shown in Figure 2 indicates the price
reduction with length do apply — and in
view of the difficulty in obtaining actual
(as distinct from listed) prices it is
possible that the slope in Figure 2 does
underestimate the true situation, particu-
larly for orders of 20,000 yd and
upwards. However, there is no evidence
to suggest that substantial price reduc-
tions are available for lots in the region of
5,000 to 10,000 yd, which covers the
area in which the systems compared are
competitive.
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