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Sxplaratory notes

A comma (,) is used to distinguish thousands.

A full stop (.) is used to indicate decimals.

The monetary unit of St. Kitts-Nevis-Anguilla is the East Caribbean
dollar { $EC), composed of 100 EC cents. The value of the Zast Caribtean
dollar in relation to the United States dollar during the period covered by
this report was $US 1.00 = $EC 2.70 (S£C 1.00 = $US 0.37).

In addition to common abbreviations, symbols and terms and those accepted
by the Internmational System of Units (SI) the term m.p.p. has been used to

indicate minutes per product.

CARICOM is aused as an abbreviation for Caribbean Community.

The designations employed and +he presentation of ‘the material in this
document do not imply the expression of any opinion whatsoever on the part
of the Secretariat of the United Nations concerning the legal status of any
country, territory, ciiy or area or of its authorities, or concerning the

delimitation of its frontiers or houndaries.

Mention of firm names and commercial products does not imply endorsement

vy the United Yations Industrial Development Organization (JNIDO).




ABSTRACT

-

The project emtitled "issistance to the Dan Dan Garments Lid. Tactory"
{ SI/STK/78/9C1) Yegan on 20 Novemser 137~ znd ended on = Asril 1973,
The main odject of the droject was 10 oroviie assistance io the manazemens
of the factory in production methods, to answer questions related to product

quality and to provide the company with the capability *2 expand ~apidly.

The main activities of the mission were t0:

(a) Rearrange the cutting room;

(n) Establish 2 %raining progrzmme for operz*ors;

(¢) Reduce labour “urmover and z2ksenteeism;

(d4) Make production line changes %o give smoother and more efficient
operation;

(2) Introduce time study and piece rate systems aad provide training
4o implement and continue these systems;

(£) Introduce new production records to record oproducticn ‘imes,
zrodu~tivity, 2bsenteeism and labour turnover;

(g) Examine utilization of production space;

(n) Assist management to solve production problems work flow production-
line, machinery, and personnel problems as these problems arose;

(1) Train a production supervisor, two other supervisors and 2 trainer.

Recommendations were made to improve plant organization, to further change
production line sequences, to invest in new machinery to provide a training

programme for staff and to institute a muality ccntrol orogramme.
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I. INTRODUCTICN

A. Project backzround

Dan Dan Garments Lid. was “zunded in 1376. I% is majnly ownei »7 the
St. Kists-Nevis—-iAnguilla Trading anc Development Co. Lzd. {T.D.C.). Dan Dan
was one of the earliest garment factories on the island. There are four
clothing companies in St. Xitts with a total of 660 employees. Labour
intensive industries are attracted to St. Kitts by the low labour costs. The
average weekly salary in industry is now $EC 35 (2nout IS 131), TIndustries
are 2150 attracted Tty the 1C year tax holiday. During the tax-free veriosd +he
Government allews the company to bring materials and squirment in*o *he ~ounsry

duty-iree.

The Govermment has also reserved an industrial area in the capital of
3t. Xitts. The area is next to the new deep water harbour, which is five

minutes driving distance from the Golden Rock Airport.

There is little regular outside supply to the island, and the factory
must stock three months of supplies. 1In general the lower the material -osts, znd the
longer the time from order to delivery, the better the production is suited for
the irland. In the garment industry, material costs range from 30% to 50%
of the $otal 2nd thus lakour costs are important. Thus *his industry is well suited
to the Iscland. The higher fasunion incdustries, in whirh the preoduction ~vele time is
very short, are naturally out of the question. DBut standardized products whicl
are bought a half a year in advance, can be produced very profitably.

The island garment industry is young and there are wvery few experienced
operators, Thus training is needed. Transportation is also 2 oroblem. Most

of the operators in industries come from the country. The bus connections are

not too frequent, the fares are rela*ivelv high.




Although there are enough people available for training as overatiors
there are no trained neople available for supervision, training, muali‘y
control or work study. Lack of such zersonnel as well as the lark of
rmowledge cf modern irdusirial production methods is the bizgest probiam
faced by garment industry in the island. Unavailability of trained personnel
was the main reason for Dan Dan Garments Ltd. 2applyinz for techniral

3ss8istance.

B. Summary of official arrangements

The request for technical assistance for Dan Dan Garments Ltd. was made
to UNIDO by the Govermnment of St. Xitts-Nevis-aAnguilla on 23 June 1972. The
candidates were requested oy the 13 August 1973.

The letter of appointment as signed by the eypert in Vienna on 13 November
1972 and the work at Dan Dan Garments Ltd. started on 20 November 1978. The
project ended in St. Kitts, on 5 April 1973.

The recuest from the Government of St. Kitf{s-Nevis-inguilla for an Zxpert

in ®roduction of Garments is shown in annex I.

Co Aims anéd &osls of the droject

The 2ims and gozls of ihe project were ic provide zssistance to the management
in production methods; 1o answer questions related %o oroduct quality; to train
supervigors; to help the company improve production time and product quality and %o

provide the company with the capability to expand rapidly.




II. FINDINGS

A. Main activities of the oro ject

The main activities of the project were to:
(a) Rearrange the cuttingroom;
(b) Establish a training vrogrzmme or operators;
(¢) Reduce labour +urnover z2né aksenteeism;
(d) Make production line changes for smooth and efficient operation;

(e) Introduce time study and piece-rate systems and training for these
systems;

(£f) Introduce new production records to record proiuctisn *imes,
atsenteeism and latour turnover;

(g) Examine production space utilization;

(n) Assist management to solve production prohlems,work flow,
oroduction-line, machinery, and personnel proolems as these problems arose:

(i) Train a production supervisor, two other supervisors and a2 “rainer.

B. Assistance in Production

L Rearrapging the -—uttingroom

The cuttingroom arrangement resulied ‘n many provlems such as missing

parts, miscuttings, much unnecessary recutting, delays in bundling etc.
These problems led to delays, aad of'ten kept the sewing units waiting for work.

The following steps were taken to solve these problems:

(a) The marker making operation was moved into a gepsrate area. This
freed space and allowed for continuous spreading and cutting. In the separate
space it was easier fcr the person making the marker tc concentrate on the
work, which 3decreasad the mistzkes;

{b) A system to check the marker before starting to spread was instituted.
T™is almost totallv.solved the problems of missing parts, wrong parts or parts
laid unside down. To give importance to this checking operation, the checking
W48 made the responsibility of the cuttingroom supervisor;

(¢) The bundling operation was moved from the cutting table to a sevarate
area. This gave more space for continuous spreading and cutting;

(d) Trolleys were used to remove material from *he cut+ing takle ag snon
ag *he “undles had heen cut., This increased the eapacity of the ~uttingroom;

(2) The process of tindling the przraration (zip making and pressing)
were merged - and the area for these dperations wac made 2 separzte supervisery
unit. This unit has improved the flow of work from the cuttingroom to the
sewing units., After the introduction of this unit, there have only been minor
delays In starting work in sewing units., Most of the cuttirgrocm mistakss are
1lso iigrovered 2t the bundling drocess and corrscted before material is
forwaried intn sewing units, ‘




These steps have improved the operzation 2f the cutiingroom. There is,
(with present ~uttinz heizhts, markers and personnel) 2 capacity of us to
1,500 pieces per day (9 h). This will be sufficient for the company for at

least another twc years.

2. A trzining orogramme for operaiors

The company exparded rapidly during the period of the prnject. During
the first three months of 1379 42 new overators were employed and 27 left

+he company.

There is a plan of further sxpansicn, which means that during this further

expansior the number of new operators will remain hizh.

As there are next to rno experienced sewing operatcrs available on the

island, the factory must train the new operators.

The main system used for training was tc have the individual trainees
in the sewing units observe the operation. This system has two disadvantazes.
It disturbs the ogerzior who cannot concentrate on the work; thus 2fficiency
is lowered. The second disadvantage is that the trainee makes +too many
mistakes when begirning to werk, before finding the right work-method. Whien

the correct method is found, the efficiency of the trainee raises wvery slcwly.

To estahlish a proper training system, which could provide the factory

with efficient operators:

(a) A separate training group with six single needle machines was
formed. Thisg kept the {rainees out of the production lines, allowing the
operaters in the lines to concentrate on their own work;

(b) A more systematic training system was adopted to teach the future
operators the correct machine operation. A tyaining manual from Manual Getan,
Sewing Machine Operator's Trzining Handbook Y/ was used as guide and handbock
for training. The training time is, however, too short. It is seldom even
2 weeks (12 needed). Thus the effect of the training is mimimal;

(c) The trainer was taught training techniques, product analysis,
production line sequencing layout techniques and work study;

(4) A training manual on each existing product group was prepared.
Annex II shows an example of such a2 mamal for corduroy jeans to help the
trainer and supervisors during the on-the~job training.

1/ Columbia, Scuth Carolina, Bobbin PublisatiorsInc., 1773.
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3e Ti-nover znd absenteeism

Labour turnover was 50% in 1978. This high figure meant a large number
of trainees aind new operators. The result was that production efficiency was

very low.

To reluce the high turnover:
(a) A record to find the reasons of leaving the company was begun;
(b) Company subsidized +transportation was instituted;

(¢) A decision was made to build a canteen to provide subsidized meals
=~ ey - - .
for the operators;

(d) A separate training unit was started to provide more experienced
replacement operaiors.

‘FTrom January *hrough March of 1379 ogperators lef+ the company for
+he “ollowing reasons:
(2) Three operators left for maternity lsave;
(b) One operztor left for 2 long sick leave; .

(c) Eleven overators who had been working with the company less than
hree months left for various reascns. Three were fired. Two wWwere not satisfied
i;h the salary. One found the work too hard. PFive 4id not zive a reason for
eaving;

Hﬁ ot

{d) Two other operators were fired;

(e) Three other operators d4id not 2ivTe a reason for leaving.

Although the pe~io? of the rerord ig wary short it shows certain patterns.

During this period 42 new operators were employed. The record shows that
26% of these new operators left the company after a very short period of time.
A continuous training programme with 2 training time of 12 weeks would
eliminate unsuitable operators before they start to work in the production.

This would thus avotd disturbance of the production line.

The mumber of operators leaving for maternity leave is also quite high.
So far there is no record showing how many of these operators return and after
how long. The record will be contirmed by the production supervisor. A
longer period of time (minimum one year) will give 2 more reliable picture of
the reasons for leaving. Then action can be taken to cure the problem of

high labour turnover.
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Company subsidized transportation was introduced in February 1379,
The majority of the operators live in the countryside. The tus rates are
comparatively high and this seems to have an effect on their decision to stay

with the company or not. It is very difficalt to estimate the effact of the

transportation costs on ‘turnover. A longer period of study will show the importances

of transportation costs.
To provide a company subsidized meal a company canteen was built in

co-operation with 2 neighbouring company in March 1979. The fcod now
available is served from a van that travels around the industrial area
during break times. The capacity of the van seems insufficient and the

variety cannot be the same as in a properly run canteen.

A training group was started to train the ope.ators needed to replace
those leaving. This method is the only way to train without disturbing
production. The training group should be contimious both because of the
high turnover and because of the constant praduction increases. An on-
the-job training programme shduld be instituted. Then the replaced
operators could reach the required production time level in a shorter period

of time.

Absenteeism has caused a number of problems and manzgement has been
looking for cures. In 1978 the absenteeism was about 10%. A record of
absenteeism was started in Jamary 1979 for a2 three month period. From
15 January to 15 April 1979 the absenteeism was 8.15%.

This slight decrease is believed to be caused by the availability cf
transportation and the fact that there is enough work for almost everybody.
This creates a feeling of being needed. The practice of changing operators
from one operation to another was decreased in March 1979 and each operator
was given her own work place. An operation was not moved without a decision
made by the production manager. The feeling of being needed increased and
the rate of aksenteeism among key operators became very low.

The average of 8% absenteeism is not too high and can be considersd as
normal in an industry mainly employing women. The main oroblem of absgenteeism

is that the absenteeism varies quite 2 lot from day to day. To show thiz
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variation and to find any underlying patterms a record was kept from
2% January 1979 to 20 April 1980.

Table 1. Percentage of absentees by week
for the period 29 Jamary 1979 to 20 April 1979

(Per cent absent)

Week Monday Tuesday Wednesday Thursday Priday

1 5.1 11.4 6.2 7.4 2.2

2 9.9 9.7 5.9 4.2 3.9

3 6.8 9.7 5.2 10.7 i3

4 7.7 4.46 13.2 7.2 T.7

5 T.5 - 55 6.4 6.1

6 8.1 9.2 8.1 15.4 3.2

7 9.3 6.0 7.8 9.2 6.7

8 21.0 5.2 11.67 5.5 3.0

9 T.4 8.9 8.7 29.1 R.3

10 13.5 6.7 4.2 R.8 3.0

11 7.9 5.2 3.8 16.4 -

12 - 5.4 7.6 5.1 2.5
Average

per cent 3.5 6.8 7.3 11.2 5.2
absent

The low absenteeism for Fridays is due to two »eacons:

(a) Priday is the pay-day and the salary has to be collected
dt the factory;

(b) Friday is also a shorter work day and there is a short
time allowed for shopping between the finishing of work and the time of
departure of the company truck.

The record shows that there is 2 high variation in the absenteeism
from day to day. When the absenteeism is between 5% and R% the company
produces most efficiently. When the absenteeism is higher than 8% and
especially when higher'than 10%, there is a drop in production. When
absenteeism is lower than 5% there does not seem to be enough work for
everybody and the produstivity is low.
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To avoid a 4rop in production caused by absenteeism spara operators
are needed to replace the absent operators. The matter was discussed in
March 1979 and a decision was made to train seven operators for this

ourpose.

Using spare operators takes care of normal ahsenteeism. In cases
of very high or very low absenteeism a special production strategy should

be instituted to avoid losses in production or production time.

The record shows that there is always one day in the week where
absenteeism is significantly higher than on the other days of the week.
Generally this day is Thursday. To be able to handle a situation like this,
where the nmumber of spare operators cannot cover the mamher of absent
operators, a discussion should be held first thing in the morning to decide
on the production strategy of the day. The discussion should take
place between the production supervisor, line supervisors and the produrtion
manager. The aim of the discussion should be to allocate operators in

such 2 way as to maximize production.

The low absenteeism needs a special strategy. When less than 5% of
the operators are absent, a similar discussion should be held to find a
solution to retain production time. The spare operators should be used
to help to clear bottle-necks. All the operators should be fully occupied
with productive work,

4. Production line arrangements

The problems in the area of production lines (sewing and finishing)
were mostly due to the inbuilt inefficiency of the lines:

(a) The lines were not rearranged when the style changed; this means
that the amount of work of individual operators varies and there always exists
a certain amount of waiting;

(b) The lines were so small (4 to 6 operators) that most styles
had to be passed back and forth between the same machines; this caused distnrbance
in the work flow;

(c) The work was done in singles, not in bundles, which meant that 1
constant work rhythm could not be created;




(d) Work sequences were not defined for some products. One operator
made the whole garment from start to finish. The indivicdual efficiencies were
relatively low;

(e) The inefficiency of the machinery (tacking, trimming, needle
positioning) due to age means extra work depending on the operation;

(f) There was a delay in production when new work was needed for the
lines. The practice was that the line supervisor went to collect work from
cuttingroom. If there were any delays in the cutting or bundling the supervisor
had to wait.

To improve efficiency:

(a) The bundling was arranged to solve the problem of waiting while
delivering work from cuttingroom to sewing units;

(b) Work was given to lines in bundles which contained an average
of one hour's work. A bundle gives the operator a chance to repeat the same
operation so often that the production speed is increased. The effect of this
can be seen in shirt production where the hourly production is slowly increasing
from 4 shi_+s to 9 shirts;

(¢) A plan was made to distribute work evenly among individual
operators and to make the flow of work continuous.

For line 6 (polyester pants), a production sequence was plamned in
co-operation with the production supervisor. The production was done by six
operators. The lack of supervisory persommel restricted the duration of the
trial to one month. The sequences have, however, been worked out, and as
there are seldom changes in the style for the line, the line can easily be
converted to the new sequence as soon as adequate supervision is available.
Line 4 (skirt production) was in operation in Jamuary and February 1979,
and was carried out in balanced sequences from bundles. Assistance was
Ziven in training of supervisors and operators, and in supervision. A
training mamial was written. Lines for shirt production were started in
February 1279. After several trials with various operators finally a
supervisor was found and trained to run the line in a properly sequenced
mammer. Shirt production came into full operation at the end of March with
five operators for khaki shirts. The line was later rearranged for army
shirts with eight operators. In March line 4 was converted to a jeans line.
Each of the four jeans lines has six operators. There are four single needle
machines and two double needle machines. After receiving material from

special machines for sideseaming, inseaming and waistbanding these lines
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make the zip and fly and carry out the pocketing overations. Several
suggestions to pronerly sequence the jeans production were srepared for

each style. So far these suggestions have not been implemented.

For a production of 75C jeans per 9 hour day, a layout was oprepared
(figure I). The same layout with minor changes could be used for any of the
existing jeans styles -~ the only changes would be in the pocketing section.

So far the plan has not been carried out as the extra machines for sideseaming,

waistbanding and pressing have not yet arrived.

Assembly line
Beginning Jamuary 1979, the assembly of jeans was carried out with

special jeans machines. To start with there were problems in balancing
the line and the flow of work. To solve the problems:

(a) Incentives were suggested for sideseaming, inseaming, waist-~
banding and hemming and instituted for the waistbanding and hemming sections;

(b) The flow of work was studied and new arrangements were made so that
the work now flows smoothly from one operation to another;

(c) Means to solve the bottle-neck were discussed and a new safety
stitch machine brought into production in March. The ability to control
and allocate work was improved by increasing the rmumber and quality of
operatorse.

Finishing line

The finishing line was rearranged to respond to increasing production.
Parchase of a new bartack machine for attaching beltloops was suggested. The
machine was brought into service in March. A layout for the line for smooth work
flow was prepared and partly brought into practice. The work now flows continuously
from one operation to another. A separate operator was employed to make the
preparation work for the beltloop tartacks. This solved the problem of under-
capacity of this operation. Operators were no longer allowed to change from
one machine to another without the permission of the production manager, and
a spare operator for the line was named., This created the constancy needed
to increase production. The number of trimmers was increased and a close
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individual check made on trimming production.

At the moment there seems %o
be a slight overcapacity in this operation. Measurement of the individual

piece-rate would show the real individual capacity and extra persons could

be trained for other operations. The output of final inspection was increased

by an incentive plan that was introduced at “he beginning of March.

2 Time study and piece rate

A time study system was started and taught to the production supervisor
in order to analyse the work methods to improve the productivity of individual
operations; lay a base for an incentive or piece-rate system; and solve the
problems of low efficiency in individual operations that are specially
jimportant for the flow of production.

A time study was made in the operations of side seaming (see =xample,
annex III), inseaming, waistbanding, hemming, bartack, beltloop bartack and
back seam and riser.

The side seaming showed at the beginning of Pebrumary an average
production time of 1.5 m.p.p Study showed that the method used was good and
improvement could only be expected overa longer period of time or after introduction
of a motivating piece-rate system. A suggestion for a piece-rate was made ut so
far has not been instituted. The production time at the end of April was 1 m.p.Pe.

The inseaming operation was not capable of handling the amounts produced
by the sideseaming. A study showed that the method used by the operator was
very time consuming and could be corrected by retraining. Also the work could
be trimmed before the operation, thus reducing operation time. The output

problem was solved by using a second safety stitch machine for inseaming.

A study of waistbanding showed that the operator could, under ideal
conditions, complete the operation in 0.0 min. The rate of work of the operator
was very iow and a new operator was put on this operation. To further increase
the output of this operation an jncentive was started in March. The new
operator and the incentive system used have decreased the output time to 2.A0

min. A production time of O0.75 min per waistband may still be reached.

The hemming of jeans (single needle machine) w 3 studied and it showed that
a production time of 0.88 m.p.p. could be reached. An incentive system was
instituted in March. This solved the output problem. By the end of April the
operator attained a production time of 0.88 m.p.p. (628 pieces per 3 h).




The two bartack machines were not able to handle the required amount of
400 to 500 pieces per 9 he A time study showed that one of the operators
could actually, without any improvements in the method, produce 700 pieces
in § h by working constantly. A more close record was kept of the operation.
A piece-rate was suggested but so far has not been instituted. The output
of the two bhartack machines has increased to the required amount. With no
other improvements in operation, these two machines should be able to produce
1,000 pieces daily.

The two bartack machines attaching beltlcop had frequent ocutput difficulties,
A time study showed that the operation could be improved. The marking of the
beltloop position was given to a separate person. Another problem was the
high rate of machine breakdiowns. A new machine was ordered and taken in use
in March. A piece-rate system was suggested but so far has not been instituted.
A closer record of the operation was Wept and the average production time of
2.9 m.p.pPs from February was improved to 2.1 m.p.pe (5§ beltloops). The time
study showed that with correct working method a production time of 1.7 min
per 6 beltloops (317 groups of 6 beltlcops per 9 h) may be reached,

There are three off-the-arm machines for attaching risers and closing
back seams. There was with these three machines a constant need for overtime
work. A study showed that the time used for this operation was 3.0 min.
The work was not handled at this operation one bundle at a time, which leads to
a need for matching of the colours of risers before attaching them to the backs.
The problem of constant need for overtime was solved by changing the work
procedure, The colours were matched before the risers were matched to the backs,
This procedure gave greater efficiency of production per operator and the
need for overtime was eliminated.

The time studies give a base to build a piece-rate or incentive system.
To find the base for a piece-rate system a study was carried out using well
serviced operations with experienced operators (hemming, sideseaming, waist-
banding).

Several patterns for piece-rate were discussed and the incentive system
for the jeans lines was used for the individual operations as well. The
operator is given a daily target. If this target is reached the operator gets
a certain amount per extra produced piece for that day.

The incentive is a very good guarantee for a minimum production level,
The disadvantage of the system is that the more the operator produces the
less he or she will get paid per piece,




A study on the existing incentive systems wszs mace an® is siown in “igura
II. The study shows that the ircentives were not equitable 2and have to be corrected

before further systems are begun.

A suggestion to make the incentives more equitable and to 243 a3 few new
incentives is shown in {igure III. The principle is that an increase in
produced pieces siould result in a proportionate increase in pay. As a
base the existing incentive for hemming was used, as this seems to be most
appropriate. Table 2 shows the total incremental allowances for the various

operating lines.

Table 2. A proposed incentive system showing incremenial allowances
for different operating lines

Increment
Incremental per individual
. Mumber of Target allowance per per 100 pieces {
Line operators {pieces) piece (cents EC) (8%EC) |
\
Shirt 8 108 30 3.75 |
Jean 6 150 16 2.66
Beltloop 5 270 1.5 C.25
Bartack, inseam,
sideseam 7 400 1.0 0.14
Final inspection T 540 525 0.75
Waistbanding 7 550 0.72 0.10

The incentives that have been instituted so far show the advantages of the
system. Where the system is used most of the output problems of individual (
operators have been satisfactorily solved. Only final inspection rates have
not been improved by the incentive. This may be due to the low increase in
pay compared to the other existing incentives.

6. Production record

Table 3 shows weekly production for the period 28 August to 11 November
1978, Table 4 shows weekly production for the period 22 January 1979 to
28 April 1979.
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Table 3. Weekly production of Dan Dan Garments Ltd.
during the period 28 August 1978 to 11 November 1978

Production time

Total production time 2/ Pieces produced per product
Week (minutes) intu stock (mimites per product)
35 139 140 832 167
36 136 460 894 154 E/
37 139 860 781 179 E/
18 162 780 1 059 154
9 156 180 1 485 105
40 166 080 1991 83
41 168 420 1 748 96
42 169 080 1 339 126
43 166 500 1 385 12C
44 150 780 1 078 140
45 158 620 1 530 104

Totals 1 Tr4 900 14 122

a/ Production time per product (m.p.p.) is the ratio of production

time (minutes) to produced pieces (into stock).

b/ Four-day week.
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Table 4. Weekly production of Dan Dan Garments Ltd.
during the period of 22 January 1979 to 28 April 1979

Total Production time
production time Pieces produced per product

Week (mimtes) into stock (minutes per oroduct)

4 212 775 1 909 111

5 243 840 2 264 113

6 241 35C 1 968 123

7 263 880 1 807 146

8 263 290 2 002 132

9 224 280 1 877 119

10 269 480 2 769 7

11 283 240 2 246 26

12 266 280 2 728 38

13 267 180 2 436 110

14 289 410 3 099 93

15 241 770 2 394 101y
16 244 500 1951 125 %/
17 312 990 2 475 117
Totals 3 624 265 32 725

2/ Production time per product (m.p.p.) ig the ratio of production
time (mimutes) to pieces produced (into stock).

y/ Easter week,




A slight improvement can bYe seen when comparing the 11 week deriod at

the and of 1978 to the 14 week veriod at the beginning in 1979. An increase
of 80% in produced pieces can be seen. During the same %ime the mumber of
amployees has increased by 41%. In spite of this rate of high expansior

the production frequency has improved from 121 m.p.p. to 110 m.p.p. {figure IT).

By the end of April the factory seemed to be slightly over-employed,
especialiy in the assembly line and finishing line where the production time
per piece did not improve even if the individual operators increased their

outpute.

With the current mumber of operators and with another sideseaming
machine and a second steam press the daily droduction will soon increase
to 750 %o 300 pieces in 3 h. This would mean a Ddroduction iime per piece

of about 70 MeDePo

. Production space
The number of employees at the end of April was 123, This meant production
N . . . 9
2) fer sewing overator, Zighty square feet (7.4 m°)

per operator would be needed for proper operation. This increase in production

space of 28 square feet (2.6 m

also requires more space for stock-rooms and packing.

To solve this problem the management decided that an extension to the
factory be tuilt., The area of the extension is 2,000 square feet (185 ml),
The building was started in March and use of the new stock-room began in the
beginning of May. The whole area is to be used for ready garments and shipping
and the area of the old ready garments stock taken for production space.

With this increase in space the space per sewing operator is 33 square feet
2
(3 o).

Figure V shows a layout for the new groduction space which is to

Ye used for bundling, preparation and {inal inspection,

Before further production increases (over 750 pieces per 3 h) more

production space should be found and the factory floor better organized.




"
Ty
[}

Yey Y==—=Dieces profuceé for
stock

o- vroductivity time

Pieces for
stock

A Productivity
(min/product)

43330 x//’i\\’ //f\\\
\
\

o= /NN \

X
ls x
2 s
\“ ','
(<] x
/ a
i/’ 'o‘ /’ *
g ;o 4 °\
’ ‘-d . '—6 "o 'ns.
4 \ 'd LY ’ o
’ . .0---0 \ ’I
- i 222 ’ * ‘\ "ﬂ\\
“ 8 0--0--C o

Czlendar week

Piqure -7, Pleres nroduced for sto=l: an? Production time
during preject ‘urztion

?




3undling

2né steam press

hand ironing
- precreasing
of pockets -

r---'—---—.'

- Shels o Y .
Bundles under. o
prenarsation Preserging l-needle
e attach lables
Shelf
Beltloop
Bundles Bundling table Zip
ready making
for
sewing

: Trolley

[T

Stairs

|1

L. Jrolley | |

? Trolley j

r—------ - o

' Trolley '

Cutting table

Figure V.

Layour for new production space




- 28 -

8. Assistance in production vroblems

During the time of the project production was closely monitored and
problems were discussed daily with the production manager. The problems
included production systems as well as minor questions zbout production
techniques. Most of these problems could have been solved had there uveen a
sufficient number of trained supervisors.

9. Training

All the training given during the project was on-the-job training. The
supervisor for bundling and preparation was trained during February 1979.
After a few trials in the skirt and shirt production a supervisor was found
and trained for line 5. Supervisory work began in the begimning of April and
the training was carried out during a change of style in the shirt line.

The trainer was retrained in training techniques and in areas of product
analysis, production line sequencing, layout techniques and elementary work
study. The production supervisor was trained in production techniques to
solve production bottle-necks, to solve work-flow problems, to solve problems

in individual operations, to improve work methods and to calculate incentives.

Training was also given in product analysis and development as well as
in sequencing production lines.

C. Summary

Dan Dan Garments Ltd., founded in 1976, has been able to show a profit
in 1977 and 1978 after having had difficulties during its first year.

The company now produces only to order and no longer produces into

stock. The orders received have resulted in a need for rapid expansion.




The production costs at the moment are very low due to the low labour
costs, the use of inexpensive materials and the use of second-hané machinery
Low production costs put the company in a good ~ompetitive position for the
market.

The styles and fittings have generally been very satisfactory. Few
complaints have come back from customers. Also the shipment procedure has

been relatively satisfactory.

An advantage that the company has is the 10 years' tax free period that
the Government offers to new companies. This enables the company to bring

machinery, equipment, material and trimmings duty-free into the country.

The company faces the problem of improving production efficiency. Lines
have not been properly sequenced and the company is not able to institute
sequencing. Another reason for inefficiency°is that the machinery is old.

A proper piece-rate system, on-the-job training, work study and production
engineering would improve production time.

As the tax-free period will very soon he over, more money will be

needed for capital investment and increasing production costs.

The project, which lasted from 18 November 1978 4o 5 May 1979, was
designed to assist the company in rearranging the production for rapid
expansion. Training has been provided in supervisory, training and work
study techniques and for individual operators. The expert worked closely

with the production manager of the company, and provided engineering services
for the company.

The company has been able to expand its production from 1,700 pieces
per week at the end of 1978 to 2,700 pieces per week at the end of April
1979. The time required to manufacture a product decreased from an average
of 121 mepepe to 109 m.p.p. Quality remained constant.




Productivity is increasing and a production rate of 3,50C pieces per week
can be reached. A new steam press is on order to permit this level to be
attained. The weekly production of 3,500 pieces would mean a production time

per piece of 83 meD.Pe

To contimme its succesful. operation the company should use the remaining
tax~free period to train supervisors and trainers to make work studies
engineering and maintenance improvements, to 2llocate sufficient production
space for future needs, to obtain modern machinery with tacking, needle
positioning and trimming, and finally to improve product quality.

[ Il [ | |
e




III.. RECOMMENDATIONS

The company is now in a very good situation. Its fourth year of
operation has started with increased production without increased production
time or loss of quality.

After the first year's losses the company has operated profitably in 1977
and 1978. Aac the year 1379 is the fourth of the 10 tax-free years the company
shov 1d make all possible capital investment to build the company in so that
it can answer the challenges of the coming taxation and duties, increasing
labour costs and the increasing market competition.

The following recommendations will help achieve those goals:

A. Orgzanization

To be able to run the factory smoothly and solve problems as they arise and
to contimie production during disturbances (expansion, change of style,
ma jor absenteeism’ e_té'.')_., the organization should be able to adapt itself io solve
these problems. A succesful garment dperation r_m;‘st‘ _h‘ave proper orga.piza:pi&ri'and
be adequately staffed. Two patterns of organization are possible. The

choice will depend on the production manager. These are shown in figures
VI and VII.

For either organization pattern the required persons should be selected and
trained, the responsibilities of each position in organization should be
defined, and each person made responsible for her or his iob.

o ——

The very first thing to do is to select supervisors and provide the
basic training for them. In Basseterre, the capital of St. Kitts, there is
a University Centre providing supervisory training. According to the head
of the University Centre, the Centre tries to provide courses on topics of
use to the island. At the end of April a 12 week course for middle management
was begun at the University Centre. Discussions with the head of the Centre
were carried out to arrange for basic supervisory training at the University
Centre. It was estimated that there would be a need of training about 10
supervisors per year in St. Kitis,
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Training should cover:

Industrial organizing

Working in an organization
Supervisory responsibilities
Productivity

Production plamning

Work flow bottle-necks in production
Hiring and firing

Pay techniques, piece-rate systems
Work study

Quality control motivation

Law, authorities and indusiry

To carry out a programme such as this the University Centre would need
technical assistance to train personnel and to provide financial support.

This type of technical aid through UNIDO woulc help the industry of
the island in its development more than individual scholarships or expert

agsistance in individual enterprises.

After such basic trzining the best of thus trained persons with sufficient
industirial experience could then he trained abroad for work study and
engineering as well as special industrial techniques.

The gsecond step in btuilding the organization is to train a sufficient nmumber

of spare operators. No sequenced production zan be handled without spare
operators unless there is a large btuffer stock for each operation. The

spare operators should know all operations from a certain area of production.
They should be under the production supervisor or production manager and the
first task of the day should be arranging the replacement of absent operators
by the spare operators. The mumber of spare operators should be determined
by the average absenteeism.

The third step in building the organization would be to institute work
study and engineering operatiens. Muture inrreases in productivity will depend
on this work study and engineering operations. Organization of this operation
depends very ﬁuch on the capabilities and responsibilities of the production
manager. Presently the produrtion manager has 8o many responsibilitfies
that he cannot handle the work study. If the new production manager is
responsible only for production and has a sufficient number of
supervisors for the normal flow of work, the work study and engineering



could be done by the new production manager. Supervisors or trainers could
be used to assist in such studies.

The work study should cover:

(a) Analysis of products and separating the production of each
new style into efficiently organized sequences;

(v) Making lay»owt plane and carrying them out whenever changes
in production occur (expansion of production, new machinery, new work methods,
new styles etc.)

(¢) Making studies of individual operations to establish 2 piere-
rate;

(d) Making studies of work methods and making plans to improve these
in order to increase individual efficiency and to avoid loss of production
time;

(e) Studying production times for different produrt groups and for
individual products to estimate the labour costs of products;

(f) Monitoring production costs to be able to adjust production
strategies with respect to actual cosis. The higher the labour costs the

more important this task will become;

(g) Monitoring the efficiency of new operators and production lines
and assisting supervisors to improve efficiency;

(h) Assisting the supervisors in sclving production problems;

(i) Carrying out work-place engineering in order to avoid bad working
conditions, A properly engineered work place will result in higher efficiency;

(j) Planning work methods, especially during the introduction of
machines, or new products and the tesching of these methods to supervisors

and trainers. On-the-job training should be established.

There will always be a need for retraining operators that have already
been trained. Such cases as changing style, correcting wrong work methods,
increasing individual efficiencies, hringing new machines or work methods into
use, are a few cases which require retraining to avoid production losses.

The best alternative is to include the on-the-=job training as a formal
responsibility of a supervisor.

Another solution would be to have separate trainers for this purpose.
The trainers could also be used for minor work studies and in various production
capacities. At present two trainers would be needed.
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3. Secuencing production lines and implementina
2 plece-rate system

After establishing the new personnel organization scheme, production
should be orzanized into sequences. This can be done, before the
basic training for the personnel has been given, by the production manager,
or by another person, who is capable of handling the required work study and
engineering work. The only way to increase efficiency is to have the whole
production sequenced and the operators motivated with individual piece-rates.
The jeans production should be formed into one large jeans line. The assembly
line and finishing are already basically organized this way. As the products
are well standardized, the needs to rearrange the line with style changes
would be very small. Actually only the pocketing of the jeans is ~hanged
from style to style. A large jeans line could also be planned so that two

or three styles could be produced at the same time.

The steps to be taken would be:

(a) To make the operations shorter. By repeating a short operaticn
often enough efficiency is slowly increased;

(b) To work in bundles of 10 to 20 pieces. The handling time per
piece is shorter for bundles than for single pieces. A bundle helps to
keep the work in order and saves the operators from the extremely time-
consuming operation of colour matching. The pieces in a2 bundle would be
kept together as they were when they left the bundling operation. This
would solve the problem of missing parts;

(¢) To form a straight flow-of-work. This way it is easier to keep
order in production and bottleesnecks can be discovered as soon as they occur;

(d) To start an individual piece-rate system. The few individual
incentives that have been instituted show clearly that the individual output
can be doubled compared to that for a weekly salary system. Individual
piece-rate is more efficient than = group incentive; a group is only as
effective as the slowest operatcr of the group.

The argument to not adapt this production practice has been the low
labour costs. The cheapness of labour is, however, very relative. The company
is competing in the market with products that also come from factories with
low labour costs. The wages on the island will slowly increase along with
developing industry and tourism. Cheap labour becomes expensive if
inefficiently used.




C. Investments

The tax free period should be used to train personnel, increase production

space and to provide for future needs and provide modern machinery.

The existing machinery should e changed into modern machinery during

the remairing tax-free period.

New machines should be bought. The 1ew machines should have needle
positioning, and provision for automatic tacking and trimming. A compressor
js needed for the equipment operating 9ith compressed air. There are a large
variety of specialized jeans machines. The most time saving of these are the
automatic beltloop machine, the pocketing machine for attaching paich pocket
and the steaming unit for pressing jeans. So far it is not advisable to
jnvest in these types of machines. This is particularly so when the training
of the operators is still a2t a very early stage. Investments into these and
sther automatic machines should be made, when the latour costs increase
to a point where their impact cannot be jecreased by changes in production

or the work-methods.
D. uality

To be able to better compete in the market gpecial emphasis on the
quality of the products should be made. geliéplé quality makes it easier

to market the producis.

The first step in establishing reliable quality is to determine the
quality required. This can be done by applying general rules to production
of a required standard. This quality standard product should be
prepared for the production before starting production. The standard should
be discussed with the irainers and supervisors and operators. GQuality can
only be obtained if all the people involved in producing the product know

what is expected.

A quality control system should then be instituted for each operation.
This should be included in the responsibilities of the line supervisor, Thus
poor work methods can be corrected and the quality level improved. The
repairs should be made by the person who made the mistake, which is a very

effective method of teaching correct work methods.




After a reliable, standard quality level has been reached it should
be considered whether to improve the quality or not. It should be remembered
that the quality of a product is only as good as the weakest part of the
product.







POST TITLE

DURATION

DATE REQUIRED

DUTY STATION

PURPOSE OF PROJECT

DUTIES

QUALIFICATIONS

JOB DESCRIPTION
s1/5T%/78/801/11-01/31.7.B

Expert in Production of garments

Six months

As soon as possible

Basseterre

To introduce modern methods of production, to improve
productivity and quality of garments.

The expert will advise the Dan Dan Garment enterprise
and will specifically be expected fo:

1.

2.

3.

Assist the management in the production of garments
(e.g. design patterns, cutting operztions, flow of
work, time study, industrial organization etc.) in
order to improve both productivity and quality.

Advise the management on different sources of supplies
for importing raw materials.

Train the production manager and two foremen in order
+0 allow the enterprise to expand rapidly (double
shift or new line of production).

The expert will also be expected to prepare 2 final
report, setting out the findings of his mission and his
recommendations to the Government on further action which
might be taken.

Engineer or experienced manager in industrial organ-
ization of garment production (designing, quality
control etc.).




LANGUAGE

BACKGROUND
INFORMATION

BEnglish

Dan Dan 3arment produces mostly blue jeans and school
uniforms from the denim and khaki imported cloth from
the United 3tates of America. Eighty five per cent of
the production is exported to CARICOM couniries (except

Guyana).

The equipment (55 full range sewing machines and one
steam press) is both new and second hand, well maintained
by a well experienced production manager (over 12 vears
experience in Trinidad and Tobago).

However, due to low productivity (apparently one third
of normal productivity) Dan Dan Garment is requestinz a
garment expert for a period of six months in order to
improve this low productivity as well as the quality
for penetrating more sophisticated markets.




. TRAINING MANUAL FOR CORDUROY JEANS
Preserge flies.

I Attach zip to front EocketI attach stay to back Eocket

') Attach zip to top piece of pocket.i
Place bundle of top pieces on machine

i

Sy T

table within easy reach, with the x Y.&ﬁ——-{'] * y i ‘
. \ |

on top.

Place zips on your right hand side abact &/‘, \Eir 3
Pick up first zip and place on table Wer A .
slide up : . L AN

O L A

o AT N

PUVENSROV R e | :‘

'!
Pick first top piece and place it om zip
face up and fold the edge

<

—3._

Place work under pressure foot

Sew in chain

The cloth is spread face to face so that the first piece in the bundle
is the left pocket and the second piece the right. Therefore the zips
have to be placed on table. The first one slide away from the operator;
the second one slide next to the operator and so on.

2) Cut to make a bundle

ko Hom
. PreCEy
3) Attach bottom piece of pocket to zip |
Place the bundle with the top pieces on your f
right hand side with the x on top i , 1o
| "
' Place bundle of bottom pieces on your i~:. ’ ﬁ£z¢s
left hand side with the x on top
’ Pick first top piece and place on table \ !
face up and slide next to the operator Do
Pick first bottom piece, fold and place ‘
on top of zip, place under pressure foot ,

Sew in chain, remember to form pairs

4) Cut to make a bundle )
Keep the bundle with the piece marked with an x on top
‘ Tie the bundle




5) Attach stay to back pocket

Place bundle of stays on vour right hand side and bundle of back vorkets
on your left hand side, both with the x on top

Pick up first pocket and place it on the
table face down

Pick up first stay and place it on top of
the pocket

e ——————

y:ﬁ"" (

Align the edges ,:,\,_p-\; ____\/\\ _ : | L s’cz-gg
i — : .

Place work under pressure foot

Sew in chain . slarf Mer < \n /
R 4
Ty A
Ve /‘ 7 vl
N i L2 do
’ .\ \\ / 'g—‘
N
\L \

6) Cut to form a bundle
7) Pass the whole bundle on to the next operator

II Mark and make front pocket

1) Mark the pocket tops Ck\l\u_ i a j ;
Place the bundle of pocket tops . ;
on table within easy reach with the ?pﬁtp‘ if‘) Téi?""i
%z on top ':=’>§\ -
' FooAeps
Use pattern and chalk for marking \\._// poche r

Pick up first pocket and place on

table face down Y"""""i

Place the pattern on top of the
pocket top so that the zip lays
straight and the seam allowance is
same all around the pocket

Mark a sharp line for sewing
lay »iece aside face up

|

Pick the second pocket and continue
through the bundle as with the first
one

2) Sew the front pocket

P
Place the bundle of pocket tops on Y;?\ ., N
your right hand side with the x on top —

Place the bundle of pocket backs on \\~.,/
your left hand side, 2lso the x on top




vy |

Pick first back piece and place on table face down

3

Pick up first pocket top and place on top of
back piece face down

Align and position under pressure foot

Sew along the market line, sew in chain

3) Cut to form a bundle
Tie the bundle
See that the pocket with the x comes on top

4) Pass the whole bundle to the next operator

III Turn front pocket, topstitch back pocket — double needle machine

1) Turn front pockets
Use scissors to help turning at cormers
Start the bundle with the pocket with x

After turning the first pocket lay it aside
top piece up ’

Do not mix the bundle

After turning all pockets, tie the bundle and handle with the
x on top

2) Topstitch the back pocket mouth

Place the bundle of back pockets on | -

your left hand side with x on top : S

Pick up first pocket ) | :
g

Turn the stay to the right side of .

pocket \\~_’//

Make sure the pocket mouth is straight = ., |
Positi X £ skact Nere /’\
ogition work under pressure foot . _ e

face up // -
Sew in chain /// .

3) Cut to form a bundle

4) Topstitch the edge of stay

Place the bundle of back pockets on your lef4t
hand side with x on top

Pick up first pocket and place on table face up
Fold the edge of stay and position work under pressure foot
Sew in chain



ECA RN ) g

’-

5} Cut to form a bundle

6) Pass the back pockets to the operator creasing pockets, pass the

front pockets to the operator attaching front pockets

IV Attach zip and flies

1) Attach single fly

Place bundle of left fronts at
easy reach (1) outside the working
area and with the piece with x on top

Place the bundle of single flies
with z on top at your right hand
gide (2)

Place zips at easy reach outside
working area (3)

Place double flies with x on top
at easy reach outside working area

(4)

Pick up first left front and place
on table face up

Pick up first single fly and place
on top of front face down

Align the unserged edge of fly and
the front edge of left front

Position under pressure foot (5)
Sew and cut thread

2) Topstitch single fly

Turn the fly face up and see that the
seam allowance stays under fly

Topstitch on the fly side
Cut thread




e

3) Attach zip

Keep the front as by topstitching the
single fly

Pick zip and place on top of fly

face down, slide next to operator

R
v}
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Place the zip so that it covers the
previous topstitching tut stays only
on top of fly (not fronmt) " L3

Sew and cut thread

4) Topstitch fly

Turn the work so that the front lies
face down and leg next to operator

Turn the fly so that it comes face
up on top of the wrong side of the
left front

Make sure the fly is not showing on
the right side of front

Topstitch as showm on draft
Cut thread




s) Attach double fly
Tarn the work so that front is face up

pPlace the double fly with serged edge to the right

under zip
Align the edge with the edge of front

Lift the edge of front out of way and s*itch zip and double fly together

Cut thread and put piece aside

Contime through the btundle. When finished pass the whole bundle with x

on top to the next operator
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V Attach rignt front and close front

1) Attach right front

Take the bundle of left fronts and place
on easy reach with x on top

Place the bundle of right fronts in~ —
lap with x on top

Pick up first left front and place on
table face up

Pick up first right front and place on
top of left front, face down

Align

Turn the edaze of left front at fly
aside and stitch through right
front, zip and double fly

Cut thread
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2) Topstitch double fly
Taurn the work so that both fronts are face up and the seam allowance of
the above seam under the right front

Topstitch at the right front's side
Cut thread
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3) Notch the right front
’ Notch the right front at the end of zip. Notch as deep as the zip goes

under the front
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4) Close front
Tarn the fromts on top of each other, right front on top and face up
Align at side and waist

Tarn the excess crotch of left front on top of the right front and
close crotch

S %Fw‘v

5) Topstitch crotch

Turn the work so that both fronts are face up (as when topsiitching
double fly)

Turn the above sewn seam on top of right front

Togstitch; gtitch a few stitches gver the topstitch on left front, turn

90" and sew two stitches, tumm 90o and finish on top of the seam closing
crotch

Cut thread and put piece aside
Contimie through the whole bundle

When finished pass the whole bundle to the operator attaching front
pockets. Make sure the piece with x is on the top

S




7T Attach front pockets - 4double needle machine

Place the bundle of front pockets on
table outside working area with x on

top

Place the tundle of fronts at easy reach
with x on top ) ey

Pick up first front and place on table T~a
face up \-

Measure 2" from the sideseam and o ]

place first pocket on its place, align 7 N
at waist ’//\ ‘
Make sure the slide is at the side ‘ \

of side seam when pocket zip is

closed

Use a pressure foot with guide ~—
-.“ [ v '\T‘ .
When sewing stop only at corners. ¥ . ,}&" .

Don't round the corners: sew, stop, - , :
turn the work and sew to make sharp ' ; '

corners * RO ‘s

Use knee lift for lifting pressure ! g ¥
fobt and hands for handling the work i
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VII Attach riser ~ off the arm machine ' \

Place the bundle of backs at easy reach

with x on top l

Place the bundles of risers at machine /

table with x on top G@l

Pick first back and place it face —'A\ |

up on the arm of the machine, hold with left hand l 2N
- (/ .

Pick up first riser and place face up in folder
together with back

Sew
Pick the pair back and riser and place in folder. Sew
Cat thread and trim for back seaming
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VIII Close back seam - off the arm machine

Place the tundle of backs at easy reach —————-3%; . »
Pick first backs: right back with right vr"/ '
hand, left back with left hand, face & o— 0. 2= =\ .

up
Place backs in folder / 8

Sew, cut thread and check the seam. / “\ \
1f seam not correct, ment immediately / \

. \
Pat work aside face up / N\ \

\
when btundle finished, pass the / \ \
whole bundle to the operator /

attaching back pockets — \\ /

IX Crease back gockets - hand iron

Place the bundle of back pockets on
easy reach with x on top

_Use the metal pattern as guide for

creasing

Pick first back pocket and place on (;"'\'-'13(4
table face down v (et
Place the pattern on centre of pocket e €&

so that the seam allowances showing
under pocket are similar around the
pocket

Fold the seam allowance on i0p of
pattern with your left hand, make
sure the pattern ioes noi move

Crease pocket hand iron in right hand,
keep the pattern in its place with
your left hand and fold with your left v
hand

After creasing put pocket agide face
down. Do not mix the bundle

After finishing the bundle, tie it, and
pass it to the operator attaching back pockets. Make
sure the pocket with x is on the top of the bundle
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X Attach dack sockets - jouble needle machine

Place the bundle of backs at easy reach with x on

Place the back pockets sutside work
area with x on oD

Pick the first back and place on
tatle face up

Measure 2" from the side seam and
place the first pocket with the
pocket mouth parallel to the riser
seam

Attach pocket and cat thread
Attach the other pocket in
symmetrical position

Cut thread and lay piece agide face
up

When finished pass the whole bundle
with x on top to the operator

pairing fronts and backs for side
seaming

top
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