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There are many advantages in using high-quality dyes in mod-
ern, high-quality, reproducible processes to maximise produc-
tivity, in other words a right-first-time objective. The financial
rewards are examined in this article, and examples are quoted.
The need to consider the costs of the whole dyeing process
before making or rejecting changes is stressed.

The objective of any business is to
create wealth that it can either reinvest
or take as profit. The textile dyeing
business is no different in this respect.
Traditionally people concentrate on
costs but of equal importance are
income, the value added by the
operation and the capital used. This is
particularly true in Western Europe
and the USA where the cost base is
high. In Table 1 the relative earnings
per hour in the textile trade, the value
added per worker and the indexed
labour cost per unit of production, with
the USA taken as 100, are displayed for
a selection of countries [1].

The messages from this data are that
some very low-cost countries have

Table 1 Textile production productivity
ratios (USA = 100)

Value Labour
Average added costper
earnings per unit of
Country (US $/ny worker production
W Germany 12.98 72 194
ltaly 12.67 81 168
Sweden 13.69 88 168

Netherlands 13.75 92 162

France 9.99 67 160
Japan 11.99 83 156
UK 7.09 59 129
Sri Lanka 0.31 3 121
India 0.65 6 119
Canada 9.85 104 103
USA 9.24 100 100
Australia 7.83 85 a9
Portugal 1.83 22 91
Spain 4.78 58 90
Hong Kong  1.93 28 73
Brazil 2.07 47 48
Philippines 0.57 13 a7
Turkey 1.28 31 45
Pakistan 0.37 11 38
Indonesia 0.20 9 25
Mexico 0.83 42 21

such low productivity that they are not
competitive (the cheapest producing
nations being Turkey, Pakistan,
Indonesia and Mexico), and that the
USA and Canada have done a better
job than European countries in over-
coming their high labour costs by
optimising added value per worker.

Therefore the challenge facing
Western Europe (and North America)
is to increase the value added per
worker and to become better able to
respond to market needs in the face of
increased competition from low-cost
importers. Automation itself will not be
the answer, as this is available world-
wide, and Far East producers are
investing in this area just as heavily as
those in Europe and America.

Future success of the European and
North American industries must come
from improved efficiency, and from
adopting a philosophy of right first
time, right on time, right every time.

The impact of not following this
philosophy can be shown in the
following example.

Consider a dyehouse intending to
make a 30% margin over its dyeing
costs for a piece of work. If the shade is
not correct and a shading addition is
required this will add on average 20%
to the cost of dyeing. Two shading
additions will mean that the dyehouse
is not making any profit on the work
and is most likely losing money.

The cost of dyeing is not limited to
the cost of the dyestuff. It includes
items such as chemicals, energy, water,
labour, etc. A breakdown of costs for a
typical dyer carrying out batchwise
dyeing of cotton, polyester and poly-
ester/cotton is shown in Table 2.

If the shade is wrong then all these
costs have been incurred for nothing,
and they all have to be incurred again
if a repeat dyeing is done. The cost of a
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Table 2 Production costs for typical
batchwise operation for dyeing cotton,
polyester and polyester/cotton

Proportion
ltem of cost (%)
Dyes 25
Chemicals and auxiliaries 15
Labour and fixed costs 36
Energy 17
Water/effluent 7

repeat dyeing increases the total cost
for producing the finished fabric by
100-130%, guaranteeing either a
financial loss or an uncompetitive
quote if this inefficiency has to be
included in the original price. Not only
are shading additions and redyes bad
for profit, they are also bad for produc-
tivity, they cause delivery dates to be
missed and so result in business being
lost to a more efficient producer.

The textile business is one of low
margins and so it cannot afford to
operate with a philosophy that accepts
that dyeings can be wrong first time.
The most expensive thing a dyer can
do is to dye the shade wrong first time.

Impact of technology on cost

An anlysis of the costs of all the
components of the dyeing process
(chemical preparation fallowed by
dyeing, and a combined dyeing and
scouring process for a medium-depth
fashion shade) shows that the cost of
dye is only third in importance behind
steam, and labour and fixed costs. In
addition the total savings made by
moving to a combined scour-dye
process, in terms of savings in water,
energy, chemicals, labour and fixed
costs, are greater than the total dyestuff
costs. In other words, by changing the
coloration process the costs of the
dyestuff can be paid for.

The purpose of this example is to
show that the choice of coloration
process has a dramatic effect on the
financial performance of the dyehouse.
The technologist, therefore, has a major
role to play in the financial manage-
ment of the dyehouse.

Let us look at a practical example.



The data given in Table 3 were
obtained from a major European cotton
knitgoods dyehouse for the four
dyeing systems in use. The conclusion
was that the dyers were doing a good
job, but they were using the wrong
combination of dyes and dyeing
procedures. By using more of system 1
techniques (a hot-dyeing technique in
this case) rather than the other systems
(all cold- or warm-dyeing), not only
could the percentage of right-first-time
be increased, but the level overall
production could be improved as well.
Furthermore, when ICI worked with
this customer to optimise the pro-
cedures a situation was reached in
which the dyehouse was achieving
90% of its shades right-first-time;
previously they had been content with
47% and were spending most of the
production time putting right the
errors introduced from using pro-
cedures with poor reproducibility.

Table 3 Dyeing systems in use in a major
European cotton knitgoods dyehouse

System

No. of shades 77 101 54 19
Average shading

additicns per batch 0.95 2.14 2.06 2.21
Shades right-

first-time (%) 47 25 20 20
Average wet

processing time (h) 13.6 16.3 16.0 16.1

The pay-back obtained from improv-
ing reproducibility has been calculated
(see Appendix) [2]. Originally the cost
of off-quality was £17,400 per week, or
16.4% of sales. By reducing the repro-
cessing level by only 1% and filling the
spare capacity realised with right-first-
time production, the financial result
was £19,200 savings per year and
£31,680 extra income from the ad-
ditional capacity. In other words, the
impact of repreducibility was bigger on
the income than an the costs.

Financial rewards

The financial reward from improved

quality and efficiency is the result of

the following items.

(a) Increased sales from right-first-time
quality production.

(b) Increased production from the
same equipment and time period
owing to both shorter and more
robust processes.

(c} Reduced working capital from
having less material in the factory
at any given stage because of
shorter processing routes, less fabric
awaiting redyeing or less strategic
stocks owing to the factory being
better able to respond quickly to a
fashion trend.

(d) Reduced level of redyeing and
shading additions. This not only
increases production capacity but
means that the production process
is more predictable. Production
scheduling is no longer hampered
by the bottlenecks resulting from
unexpected redyes. Once produc-
tion can be scheduled with con-
fidence then it becomes easier to
plan for short lead-time deliveries,
thereby maximising the opportun-
ities available in the fast-moving
fashion outlets.

(e) Cost savings generated by lower
processing costs.

The need for good reproducibility is
vital if the financial rewards are to be
obtained. What then leads the dyer to
obtain unsatisfactory dyeings? The
most usual causes are:

* using dyestuffs that are sensitive to
likely variations in process con-
ditions

+ using dyestuffs that have an inherent
application weakness, e.g. poor level
dyeing performance, poor wash-off,
low fixation, poor fastness

* operator error

operating an inherently non-repro-

ducible process or process step.

* lack of control — every dyeing is an
adventure!

It is possible to overcome all these
problems. The general message is clear:
if the right dyes are used then
reproducibility becomes a matter of
simple control of dyeing variables.

Inherently non-reproducible pro-
cedures in our experience are reduc-
tion clearing, steaming (whether with
reactive, vat or sulphur dyes), variable
pH processes, cold dyeing with dyes of
low substantivity and washing-off after
dyeing. In all ICI's application research
there is a concentration on techniques
that shorten the dyeing process and
either eliminate or radically change
these non-reproducible steps. Again
the basic message is the same: once a
procedure has been chosen the correct
dyes for that procedure must be used.

Under bulk cenditions ICI has been
able to show that the modern tele-
scoped techniques can be both cheaper
and better in terms of fastness, pro-
vided the correct dye selection is made.
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False economies

A number of these have already been

highlighted, namely:

* using poorly standardised but
cheaper products

* using any technique that increases

the need for shading additions or

redyes and not building the cost of

doing this inte the total cost

looking to spend capital before

rationalising the process

* concentrating on only one aspect of
cost and ignoring total costs.

Quality of products

Are all products with identical Colour
Index generic names actually the same?
The answer is "‘No’. Products differ in
the amount of effective agent, the
degree of standardisation and other
important physical properties such as
solubility.

For the efficient operation of an
automated dyehouse we would
consider it essential to use dyes that are
accurately standardised for shade and
strength. This increases the chance of
oblaining the right shade, first time,
every time, and avoiding expensive
shading additions and redyeings. This
means that delivery dates, so important
in today’s fast-moving fashion busi-
ness, are more easily met, and costs are
kept under control.

Let us look at the issue of standard-
isation in greater depth.

Our data show that ICl, as all major
European dye manufacturers, sells
products with a high batch-to-batch
reproducibility. Usually +2.5% is
taken as the commercially acceptable
level. With this level, statistical analysis
shows that, even accounting for
random processing errors, 100% of
shades can be achieved first time even
when applying stringent shade control
(for example, with 1.2 AE units meas-
ured by the M & S 83A equation).

If the standardising levels are + 5%
from batch-to-batch then statistically
we can predict that at least 18% of the
shades will need an addition; at £ 10%
then 64% of the shades will need an
addition. We have found material from
other manufacturers of, for example,
reactive dyes, with the same claimed
Colour Index generic name where
differences exist approaching + 10%
between batches {3].

5o what is the message from this
data? If a product is varying from batch
to batch then the operator cannot
know how much effective agent he is
weighing, no matter how accurately he
does it. In these cases the dyeing
process is out of control, especially if a
mixture shade is being dyed: one
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component could be significantly
stronger than on the previous time,
another significantly weaker.

The use of computer match predic-
tion actually makes things more
sensitive as the computer makes the
assumption that the strength and
build-up of each batch of dye is
identical. If another supplier’s product
is used then the colouristic properties
of the dye must be programmed into
the computer memory before accurate
shade predictions are possible. If there
is a lack of confidence in batch-to-batch
standardisation then every batch must
be calibrated before shade prediction is
possible. Otherwise all that automation
and blind dyeing techniques will do is
to guarantee the wrong shade, as there
will be no possibility for the skilled
dyer to make shading additions during
the process. Even if there is this
possibility, a shading addition adds
20% to the total dyeing cost.

It is therefore a sound investment to
purchase high-quality well standard-
ised products, even if they are more
costly, because they allow major
processing cost reductions. To pur-
chase a product that is a few cents
cheaper only to incur extra dollar costs
later is not good business practice.

The total business impact

During the past year we have come
across a good example of how, by
looking at only one aspect of cost, the
wrong business decision can be made.
It happened in the USA, and was
associated with attempts to introduce
the Select II (ICI) process for one-bath
dyeing of polyester/cotton blends.

The dyehouse manager was respon-
sible for purchasing dyes and chemi-
cals. The Select II process requires the
use of sodium sulphate as electrolyte
{instead of the usual and cheaper
sodium chloride) and uses speciality
dyes. The dyehouse manager was
considering a change from his tradi-
tional two-bath method, and was
favouring the introduction of a scheme
of working using the inverse dyeing
process (dyeing the cotton by pad-
batch methods and then dyeing the
polyester) where technically possible,
alongside a much reduced demand for
the traditional two-bath process. The
technical details of the processes are
not important for this exercise.

The Select II process had been
rejected on the grounds that, whilst the
dyehouse manager expected to pay the
same price for his dyes, he saw the
introduction of the Select II process as
increasing his chemical costs by 15%.
Within the remit of his job, and the

costs he was accountable for, he had
made the right decision.

However, when the other produc-
tion costs were included in the analysis
a different picture emerged. Energy,
water, labour and fixed costs were all
lower for the Select II. Also the Select II
process gave higher production rates
and the factory were in need of this.

When a full week’s production was
considered the overall picture was that
the Select Il process showed slight
reductions in cost, but major improve-
ments in productivity.

Because the dyehouse manager had
only considered chemical costs he was
about to turn away the opportunity to
improve profit by 20-30%.

As already stated, the factory was
looking to expand; its management
had planned an investment of $500,000
for new equipment. The Select I
process provided the opportunity to
achieve this extra capacity for zero
capital outlay by simply changing the
process technology.

Conclusion

In the past it was assumed that
dyehouse operations were, by defini-
tion, labour intensive, This attitude
demanded processes that had high
safety margins built in and intermedi-
ate checks or clearing processes. It is
now possible to fine-tune processes to
the optimum, and to telescope or even
omit steps that were considered

essential in the traditional approaches,

provided that dyes of the the right

quality are used.
Our view is that to obtain maximum
benefit the key steps to success are:

+ Redefining processes, telescoping
and fine-tuning them to the opti-
mum for the equipment in use

* Introducing processes and products
that are consistently reproducible,
and eliminating the need for redyes
and shading additions.

* Keeping a total view of finance: total

processing cost per unit time, income

derived, and capital and cash
implications.

Avoiding false economics that save a

cent and increase total costs by

dollars.

Following this procedure we are
confident that the well managed
dyehouse will obtain increased produc-
tivity, lower costs, self-generated
consistent quality production and
improved overall productivity. The
end result will be a much greater
ability to respond quickly to market
changes and customer demands in the
high added-value fashion sector.
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Assume average weekly production
The average batch size

Average price for product
Reduction in reprocess level of 1%

Variable costs

.. Contribution to fixed costs + profit
Savings per week

. Savings per year

can be replaced by first-time production

and finishing related faults

Extra first-time production
batches per week

extra capacity released of £405,000 p.a.

Appendix Effect of reducing the reprocess level by 1%, and then filling
the spare capacity with first time productien

Average variable reprocess cost (adjusted for
mix of dyhouse and finishing related faults)

By saving the reprocessing of 800 kg at 250 kg per batch, say, three batches, this

Average cycle time for reprocessing mix of dyehouse

Average standard cycle time for first-time production =7 h

{[13.5 x (3 x 4.5))/7} x 250

.. Additional contribution = 2 x 250 x £2.20 x 48 x 60%

This extra financial benefit comes from only 1% increase in reproducibility. The
dyehouse actually moved from 60% right-first-time to 90% right-first-time, resulting
in total benefit from savings in process cost plus extra income derived from the

= 80 000 kg
= 25kg

= £2.20/kg
= 800 kg

= £0.50/kg
= 4Q0% of sales value
= 60% of sales value

= 800 x £0.50 = £400
= 800 x £0.50 x 48 = £19,200

=4.5h

480 kg, say, two

£31,680
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