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Definition of the Problem: The problem inveolved in this thesis

is the analysis of the economic feasibility of a polyester syn=
thetic fiber production process, Since this thesis involves the
background of technical and econemical knowledge, it can be con
sidered as ideal for Industrial Management studies,

In chapter I, an overall world survey ofthe product is carried
out, while in the second part ofthis chapter the product speci-
fications are given in detail, In chapter II a brief summary a
of textile industry in general and the share of various synthet:
fibers in this sum is analyzed, Chapter III is one of the most
important parts of this study, whereby a complete market survey
and analysis is constructed, to find out the future potential
need for polyester fibers in Turkey, Chapter IV, informes readse
as to the technical background of the process, Chapter V whic]
constituets the bulk of this thesis analyzes the economic feasi.
bility of the project, considering the plant site and location,
investments, break~even analysis constructed as a result of
decision-making matrix and finally a cash=flew.analysiSe - -7
-+ Throughout the thesis, in defining and analyzing the prob
lems as in suggesting the possible changes and improvements,
the statements on évaluating the project was supported by factu:
data as much as possible, |

Consequently in Chapter VI the long run effects of the project
are studied, giving recemmendations in the conclusion phases
The project was found to be economically feasible at the end
this analysis,

Methodology: - The methodology utilized in Chapters I, II, and
IV is mainly library research, This part necessitated the use
of some very special books and periodicals about Textile world.
In chapter III, a forecast process for the product is carried
out on a model constructed by me, |

o/ a0




Ineolo

ROBERT COLLEGE GRADUATE SCHOOL

While constructing this model paralel guide=lines were used

as the Turkish Industrial Developient Banke In writing Chapter
v and VI the chief guide~lines are company's records, project
proposaly revisien studies on the preject by the Turkish Indus-
trial Development Bank and mainly interviews,

In any research work, complete information Is hard te attain
and there are certain aspects of every 6rganizatien which are
intentionally or unintendently kept secret by the members,

The above statement holds exactly true for the Textile industri
where a keen competition prevails, Se in mycase, at instances
where only partial information is available, analysis is based
on the limited data and information available and subjective
evaluation is avoided as much as possible,
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CHAPTER I ~ A WORLD = WIDE ECOHOMIC AND TECHNICAL
SURVEY OrF SYHTHETIC POLYESTER SIEZERS
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~ Fibeér Properties
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PART I ~ SYNTHETIC FIBERS IN THE WORLD

s en ow T s D M T S

Textile materials are of interest to everyone, foxr they play

a most important role in civilized life as we know it today.
Throughout the past centuries a few simple fibers, particular-
ly linen, cotton, wool and éilk, have been used mainly for '
purposes of clothing. Today these fibers, with the possible
exception of silk on account of its scaxcity and high price,
are being widely utilized foxr industrial purposes. Cotton

is used for reinforcing motor-car tyres and plastic materials,
with linen wing coverings on aeroplanes, and the use of wool
felts as heat and sound insulating materials in building cons-
truction.

Of the many fibers available from natural sources (all plants
contain fibers), only a very small number have proved useful
or durable enough to satisfy our requirements. Actualiy there
is scarcely any other fiber which can compete in usefulness
with cotton, wool, linen and silk, It is sutprising that just

these four fibers "fit the bill"™ for modern textile purposes.

Yet all these natural Ffibers have short comings of one kind or
another and so, during the past fifty years, has arisen the
rayon industry by which man has sought to manufacture fibres
better than those mentiocned above, Starting from a humble
background this industry has attained great importancea

At least half a dozen man-made fibres are now in large~scale
production and with such success that one of natural fibres,
silk, is being pushed into the background,

G/Qq
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‘The advantages to be obtained from man-made fibres nre obvious
They can be made in the size and shape best adapted to the
machinery available to convert them into yarns and fabrics,
The natural fibres vary considerably and are affected dry cli-
mate conditions over which man has no control, but the rayon
fibres can be produced with uniform dimensions, having strengt
lustre, handling and dyeing properties as desired, Moreover,
the cost of these new fibres has been kept low and materials
made from them are well within the reach of everyvone of averac

Means ,

One significant feature about the manufacture of viscose, cup-
rammonium and acetate rayons, is that the raw materials have
to be obtained from natural sources, Thus, cellulcse, which
forms the basis of manufacture of viscose, cuprammonium and

acetate rayons, has to be made from cotton or wood. So these

Joba

man~made fibres are not quite independent of nature. To remed
this, the latest developments in the manufacture of textile
fibres have been concerned with new fibres made from substance
capable of being synthesised from air, coal and oil. Tn this
way hawve come the latest man-man fibres known as nylon, Vinyon
and Sarans. Their discovery has opened up a new and attractive
scope in the manufacture of textile fibres., Iew raw materials
and new methcds of production have been involved and it is dif
ficult to foresee the many further develcpments along these

lines which must inevitahly take nlace,

While all this great progress in the creation of new and impro
ved types of textile fibres has been going on there has, by
contrast, been but little change in the production of yarns,
fabrics and garments beyond the necessitated by the use of the

new fibres.

o/,a-
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Surely the metheds and machinery involved in spinning yarns
and weaving and knitting fabrics have been improved but not
fundamentally changed, HoWever, there has been great prog-
ress made in the art of improving the serviceability and
attractiveness of textile materials by dyeing, printing and
finishing methods, Ifow textile materials can be softened,
stiffened, water-proofed, made water-repellent and given a
degree of lustre varying from a matt appearance to very bright
Textile materials can also be made more durable, and resistant

to shrinkage and creasings

The result is that, today, although we have available fcr our
use a wide variety of textile materials, further improvements

can be anticipated, perhaps at a rate greater than ever before

Terminology and general Information

w2 e e P

Fibres are the fundamental units used in the fabrication of
textile yarns and fabrics, As the classification chart on
Table I, shows, textile fibers are divided into four large
groups,; according to the substance from which they are made:
namely, cellulose, protein, thermoplastic resins, and mineral.
The thermoplastic group of fibers is also referred to as the
synthetic (except for acetate which is semi=-synthetic) or che-

mical fibers.

oS ae
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CLASSIFICATION OF COMMON TEXTILE FIBE;Sl

peamtcason

Natural

Cotton - Seced Hair
Flax - Stem

Ramie - Stem

Jute = Stem

Hemp - Stem

CELLULOSE — Manufactured

Rayon = Pure cellulose, Viscose
Cuprammoniun
Iigh-~ Tenacity Rayons

Hatural

Silk ~ Silkworm

Wool - Sheep

~Mchair - Angora goat Cashmere and

other Speciality Wools

PROTEIN
i Manufactured

Vicara =~ Zein of Cozn

"Caslen = Casein of Milk

e e———

Manufactured

Acetate = Cellulose Ester
Nylon - Polyamide

Dacron = Polyester
THERMOPLASTIC —— Orlon - Acrylic

Dynel =~ Acrylic

Acrilan = Acrylic

¥=-51 « Acryylic

Saran - Vinyl

FTeflon - Vinyl

e —

Hatural
Asbestos
MINERAL
Manufactured

Fiber Glass

I

Norma Hollen and Jane Saddler, Textiles, Mac Millan Compaﬂ
New York, 1558. Page: 6
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Fibres may come from natural sources or they may be man-made.
Of the many fibers found in nature, only cotton, flax, silk

and wool have been used extensively, Each of the natural
fibers is produced in several varieties which differ in quality
Pima cotton and Merino wool are examples of good quality varie-

ties that are sometimes mentioned on labels.

Trade names" for man-made fibers designate the producer,

The trade names Dacron, Dynel, Orlen, Acrilon and Vicara are
the only trade names for these fibers, since at uresent each
fiber is manufactured exclusively by its respective companya.
On the other hand, viscose rayon is a fiber produced by several
companies, so it has several trade names. Trade names are
always capitalized. The value of knowing trade names is debats
able. To a certain extent they may serxve as a guarentee of the
product.

Natural fibers are subject to each of uniformity due to weatherx
conditions, nutrition or soil fertility and disease. Because
it is possible to control the entire production process, man-

made fibers are more uniform in size and in other characteristi

There are two classes of fibers according to length;
(a) Filament , .
(b) Staple

(a) Filaments are of a continious length measurable in yards
or meters. The cnly filament fibex that occurs naturally
is silk. All otiwer filament fibers are man-made. Yarns
made from filament fibers are of two types; multifilament
and monofilament,

Multifilament yarns are made of a number of tiny filaments

twisted together. The size and number of the filaments

n/qo
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(b)

can varye. Yarns of this type give pleasant surface tex-
ture, softhess and luster. They are used in blouses,

lingerie, and silk type dresses.

Monofilament yarns are conmposed of a single, sclid strand
of great strenght and smoothness, Sheer blouses, veils,
and gowns are other examples of monofilament use. Large
monofilaments are used in car-seat covers, scresnings, web-

bing for furniture and similar materials.

Staple fibers are short in length, measured in inches, and

range from three—quarfers of an inch to 18 inches in length€
During World War I, Germany began the vractice of cutting |
Martificial 311k" into short length for use in cotton and
wool-type fabrics, since there was a shortage of these
fibers., The word Mstaple" was applied to these cut fibers,
and is now a sfanéard term for any fiber of a length ex-
pressed in inches. All the natural fibers, except 311m,
are staple fibers., Any filament fiber can be cut into

staple of a length determined by the end-use desired.

Man-made fibers are spun out through very fine holes in a
spinnerette, Man-made filament and staple are not spun on
the same equipment. To make staple fiber, several thousand
filaments are spun out of on spinnerette in a long rope-lik
strand called 'tow'". Stretching or drawing, heat-setting
and crimping are after-treatments that can be used to con-
trol the size, shape, and strength of the fiber. Crimping
of staple fibers gives straight fibers a wool waviness that
makes morxre cohesive, so that they hold.together better in
the yarn. Filament tow may be crimped by running the fiber
through fluted rollers on by putting very high twist in the
wet tow and allowing it to dry. The crimp is set by steam

and the tow is then untwisted. a/as
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Fiber Properties

A serviceable fabric is one which is proverly designed for an

intented use, This intended use is spoken of as the "end-use",

To make such a fabric the manufacture chooses fibers, varns,
weaves, and finishes with a combination of properties which
will give the type of serviceability the consumer wants, The
consumer, for his part, needs a knowledge and understanding of
these properties so he can succesfully select, use, and care

for the article he buvs.

i) Physical Properties Related to Hand and Appearance

The "Physical structure'™ of a fiber includes length, dia-
meter, surface contour, crimp and shape. These properties
help determine the roughness, smoothness, scitness and

soil=-resistance of a fabric.

"Crimp" refers to the waves or bends that occur along the
length of a fiber. Wool has natural crimp, Manufactured
fibers may be given a permanent crimp. Fiber crimp increa
cohesiveness, resiliency, and resistance to ab;a:lon,

It helps fabrics maintain their "loft" or thickness.

"Luster™ is the shine or brightness of a fiber caused by
reflecticn of light. Smooth fibers reflect more light tha
rough fibers, round fibers reflect more light than Flat
fibers, Filaments which are laid together with little or
no twist reflect more light than short fibers which nmust

be twisted together to form yarns,

"Density" or "Specific gravity' are measures of the weight

e/go
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of a fibers Density is the weight in grams per cubic centimer.
Specific gravity is the ratio of the mass of the fiber to the
mass of an equal velume of water at 4°C. The Weight of a fab-
ric is determined by the density or specific gravity of the
fibers in it. For example: Orlon is lighter in weight than
wool. Thus an orlon fabric will weight less than a wool fabric

of the same thickness.

HStrength of a fiber is the ability to resist strains and
stresses. It is expressed as tensile strength which is measu-
red in pounds per squaxe inch (p.S.is.) or as tenacity which
is measured in grams ver denier. Some fibers gain strength

when wet, some lose strength, and some are unaffected by waterx.

tAbrasion resistance® is the ability of a fibex to withstand
the rubbing or abrasion it gets in everyday use, Inherent

toughness, natural phability, and smooth filament surface are
fiber characteristics that contribute tec abrasion resistance.
"Cohesiveness® is the

T

bility of fibers to cling together.

a
his is important in staple fibers, but unimportant in fila-

ment fibers.

#Pliability®™ or "Flexibility' is the ease of bending or shap-
ings. Pliable fibers are easily twisted to make yvarns. They
make fFfabrics that resist splitting when folded or creased

many times in the same place.

the resistance to bending or creasing. Rigidity and weight

together make up the body of a fabric,
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e

H

a sponge like condition in the yarn and fabric., For this

#Rlasticity’ means the ability of a strdched material to

return immediately to its original size.

tResiliency is the ability of a fiber or fabric to recovey
over a period of time, from deformation such as stretching
compressiﬁg, bending or twisting. A resilient fabric has
good crease recovery, hence requires a minimum of ironing.
Resilicnt fabrics also retain high bulk and do not sack

down in use,

"Soft" is a term used in relaticn to compressional resili-
ency. When pressure is put on a’fabric, if it springs back

to its original thickness it is maintaining its loft,
Physical Properties Related to Stability, Care and Comfort

nStability' is the retention of size, shape, or form.
A stable fiber does not stretch, shrink, beyond stated

limits with moistuxe, heat or strains,

"Absorbency'" is the ability of a fiber to take up moisture
and is expressed as percentage of moisture regain, which
is the percentage of moisture that a bone~dry fiber will
absorb from the air under standard conditions of tempera-

ture and humidity. Stanle fibers hold more water than

filament fibers since they pack less compactly and create

reason staple fibers fabrics require a longer drying time,

"Chemical resistance'" The chemical reactivity of each

fiber depends on the arrangements of the elements in the

molecule and the reactive groups it contains, Not all

chemicals are harmnful.

o/ ns
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Alkali strengthens cotton, alkali and chlorine may be used to
make wool, shrink kesistant, and chemicals that under ordinarxy
conditions might be harmful can be used under scientifically

controlled conditions to produce designs and beneficial finishep

Data on the Development of Synthetic fibers

The synthetic fibers have been called " Magic fibexs' and "REasy
Swing fibers“? There aré many ways by which they have made
living easier. The time required for washing, drving, and
ironing clothes has been reduced to a minimum snd ironing is sof
times unnecessarye.

The production of man-made fibers, that was started at about
the beginning oi the century, accounted in 1965 for more than

one quarter of the world's fiber precduction (Table I.)

Noncellulosic fibers, first introduced to the market in’ the
market in the early 1940‘'ies, have during only 25 years gained

a share of 38% oif the total man-made fibers production (Table I}

The significance of these figures is effectively shown when onel
examines their real extent. For instance, the volume of world
natural fiber production that in 1900 amounted to 8.62 bill.,
1bs (3.9 mills tons) had only been able, by 1965, to be increase
to 28,5 bille 1bs (12,9 mill, tomns), If one compares this
relatively small growth with the world population explosion
(1900 : 1.55 billft 1965 : 2.33 hill; 2000 : expected 6,3 bill.

and with the even faster progress of industrialization (world

. . . . . . 2
0il production in 1913:25 mil, tons, 1964:1.403 mill, tons)”

2 = Hollen and Saddlerxr Page 53
3 - R, Norris Shrene, The Chemical Process Industries |

Mc Graw Hill Book Company Inc, Hew York 1964 Page 121




R N B W
ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, 1STANBUL PAGE

11

it becmmes evident that new raw material sources had to be
found for the production of textile fibers in ordexr that the

challence of the growing demand could be met,

Reviewing the development of the last 60 years shows that in
general three periods can discerned:

1920 -~ Hatural fiber production only

1920 - 1940 - Hatural and cellulosic fiber production

1940 ~ Advancement of synthetic fibers

The introduction of the cellulosic fibers represented the

first, and still significant, step to overxcoming nature's
limits for world textile supplies, Thanks to the introduction
of synthetic fibers - representing the sectnd attempt of increa
~sing the total fiber supply - the world has become, for the
first time, and in a steadily increasing manner independent of

natural raw material reserves,

Initial research for the production of synthetic fibers began
in 1920, In 1935 IG. Farbenindustrie succeed in marketing the
first synthetic fiber, the so-named Pe-Ce fiber on the basis
of:polyvinyl chloride. The development of the four main types
of fibers which today account for most of the world's output,
was running as follows: INylon-6,6 : Develcpment by Carothers,
first Commercial preoduction in 1935 by Du Pont, Nylon 6 : Devg
lopment by Schlack,vfirst trial production in 1939 by IG, Far-

benindustrie.

Polyester: Following the first developments by Carothers in
the 1920'ies, Whinfield and Dickson of the fim Calico Printer!
Association carried on the work in the vears 1041-1044, First

Commercial production in 1949 by I.C.I,

’/Q'
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Acrylics: Developed during the 1940'ies by, and independent
of each cther, IG, Farbenindustrie (Rein) and Du Pont (Houtz).
First commercial groduction in 1950 by Du Pont and almost simulj
taneously in West and East Germany.

With the production of synthetic fibers in 1964 being of a volug
' of 3,72 bill. 1bs (169 mill, tons), the world wool production
of 3.37 bill. 1bs (1l.53 mill. tons) was suZpassed for the first
time, The 1964 to 1965 growth of world production for syntheti
fibers of approximately 20% to 4,47 bill, 1lbs (2,03 mill. tons
represents an absolute volume of 750 mill, 1bs (341,000 tons)
and thus accounts for 58% of the total increase of all textile
fibers (1.29 bill. 1bs). |

This record output was reached by the combined efforts of the

£
main synthetic fiber producing countries as listed below,

1965 1963 | Increasel 1bs)
Uas Se A, 1.776.9 1.560,.,0 +53 %
Japan 7 836,° 5274 +5% %
West Germany 390.1 241.3 +62 %
Great Britain 326,3 232,323 +40 %
Italy 230,4 17046 +35 %
France » 192,0 176.0 | + 7 %
TOTAL 1 3.752.6 2:506.6 | 450 %

Source: A report prepared by Vickers~Zimmer Aktience-sellschaf

af oo
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In addition to these figures, tables 2 and 3 tabulate in
géographical areas the world production and capacity of syn-
thetic fibers for the year 1955 to 1965 as well as estimated

data of woxld capacity for 1967,

As has been evident for several years the shifting of market
shares of the different synthetic fibers, measured by their
combined output, also continued in 1965, Folyamide fibers,
although maintaing their leading position and widening their
absolute production by 11%, settled at a market share of 49%
(1960 : 58 %). Acrylic fibers,; growing by about 32%, improved,
kpein xobikioh ko 20 % (1960 : 16 %), On the other hand, poly-
ester fibers which expanded by 36 % between 1964 and 1965 im=
proved their share to 23 % (1960 : 17 %) cf the synthetic fiber
narket (Table 4)

It is expected that the world productien of synthetic fibers
will have already approached the 10 bill, 1bg (4.5 mill. tons)
mark by 1970 (Table 5.) That would mean that their part in
total world textile fiber procduction will have risen to app-
roximately 19 % from the 1964 figure of 9 %, And it can be
reckened that, by 1970, world capacity of the four main types -
nylon~6, nylon-6,6, polyester and acrylics - will have more
than doubled to about 11 bill. 1bs (5 mill, tons) beyond the
1965 figure (Table 6)s Also in 1970, polyamid fibers will be
a dominating position with an estimated 42 % of the total pro-
duction. 7Their probable total output of 4.1 bill. 1bs (1.85
mill. tons) might include 50% nylon=6,6., This trend is shown

by the following table:
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Hylon=¢ Hylon=06,6 Others
10582 34 66 -
1061° 40 60 -
1964 4755 52,5 -
1965 5045  49.2 -
1966 47 50.5 2.5
1967 46 51 3
1070 47 50 | 3

Source: Vickers-Zimmer Report

1 = Mainly nylon - 4,4

2 =~ Bhare of output

3 -~ Based on plans and projects for expansion as farx
as known todave

-

Polyester and acrylic fihers, by 1970, might have gained market

shares of approximately 31 and 20 %,

This extremely vigorous expansion will also continue similarx

strength in the vears following 1970, An understanding of the

1

large potential of the fiber sector is gained when some data

on the consumption per capita of textile fibers in various
parts of the world are considered (see Table 7).

These data show quite clearly the extent of the nresent - and
parly even widening-gap in consumpticn if one takes as a
standaxd factor the figure of 18-24 1lbs (8-11 kg) per capita,

-
¥

as it might well be taken as an average for the more highly

le

developed countries, The danger of this s ation becomes

(_.l

more clearly evident when one aears in mind that in 196 22 %

Q/oa
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of the world population consumed approximately 70 % of the
world fiber yield; this in comparison with, at that time,
only 30 % of the world fiber production being supplied to
68 % of the world _opulation in the developing countries

(Aprica, Latin America, Hear and Far East,)

For the synthetic fibers the disproportions in consumption are
similarly apparent in a somewhat larger degree., Whereas in

the industrialized countries in 1963 the average amounted to ~™
about 2,2-4,4 1lbs (1.0 = 2,0 kg) per capita, the ficure was
only about 0.2 = 0,3 1bs (0.1 -~ 0,15 kg) for developring nations

Quantitative assessments for the vears following 19753 will be
problematic due to the so many uncertain factors to which they
would be subjccted, However, an attempt was made to give a
rough estimate of the expected textile fiber consumption in
the year 2000. By then, according to U.,N, data, the world
population will have ¢rown by about 3 bill., to 6,3 bill repre-
sentimg an almost doubling of the 1965 ficure. With the per
ca,ita consumption figure remaining the same - the 1965 world
average amounted to about 11 1bs. (5.0 ka.)=then, by the yearx
2000 about 32 bill, 1bs, {15.0 mill., tons) of textile fibers
will have to be provided in addition to the quantity of 40 bill

Ihs (1843 mill. tons) produced 1965. An increase of the averag
consumption per capita to 18 1bs (8.2 kg.),.this corxesponding
to half of the USA 1965 consumption figure, would represent

an alnost trebling of the world 1965 fiber out.ut to about

113 bill,s 1lbs (51.5 mill. tons)

As the output of natural fibers is restricted by the limitation
of natural resources, this reqguirement will only be able to he
met by man-made fibers, in fact principally by the synthetic
fibers,

of e
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of the world population consumed approximately 70 % of the
world Ffiber yield; this in comparison with, at that time,
only 30 % of the world fiber production being supplied to
68 % of the world population in the developing countries.

(Aprica, Latin America, llear and Far East.)

For the synthetic fibers the disproportions in censumption are
similarly apparent in a somewhat iarger degree, Whereas in
the industrialized countries in 1963 the averacge amounted to ot
about 2,2-4,4 1bs (1.0 - 2,0 kg) per capita, the figure was

only about 0.2 - 6.3 1bs {0,1 ~ 0,15 kg) for developing nations

Quantitative assessments for the vears following 1973 will be
problematic due to the so many uncertain factors to which they
would be subjected, However, an attempt was made to give a
rough estimate of the expected textile fiber consumption in
the yeat 2000, By then, according to U.H. data, the world
population will have grown by about 3 bill. to 6.3 bill repre=-
sentimg an almost doubling of the 1965 figure. With the per
capita coﬁsumptiom figure remaining the same - the 1265 world
average amounted to about 11 1bs. (5.0 kg.)-then, by the year
2000 about 33 bill. 1bs. (15.0 mill. tons) of textile fibers
will have to be provided in addition to the quantity of 40 bil
1bs (18,3 mill. tons) produced 1965. An increase of the avera
consumption per capita to 18 1bs (8.2 kg.), this corrxespondinc
to half of the USA 1965 consumption figure, would represent
an almost trebling of the world 1965 fiber outzut to about

113 bill, 1bs (51.5 mill. toms)

-
7 s

As the output of natural fibers is restricted by the limitatic

t
of natural resources, this requirement will only be able to

met by man-made fibers, in fact principally by the synthetic
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- cotton, wool, silk
%« rayon, acetate

‘Table 2o

+ - own and Farbwerke Hoechst estinates

e,

"VICKERS. .« Z 1 MMER AKTIENGESELLSCHAFT 3.
Planung und Bau von Industriean]agen
~Table 1 ; World production of natural and man-made fibers
‘ Natural fibers® | Cellulosics? Nonwcellulosics TOTAL
G 10° s 10° 1bs 2 10° 1bs % of total % of man-made fibers | textile fibers 10° 1bs
1900 8,620 100 2 - - - ' - 8,622
1910 | 11,082 99,9 1200 - - - - 11,004
1920 12,031 99,7 32 0.3 - - - 12,063
1930 | 15,407 -~ 97 458 3.0 - - - 15,865
1940 | 17,998 &7 2,485 12,0 12 - 0.5 20,495
1950 17,026 82 23,553 11,3 153 - 0.7 4 2,732
1955 23,779 - 81, 5,023 1.0 581 . . 40 10 ©o. 29,388
1960 25,584 78 5,131 11,3 1,548 b7 21 -32;863
1961 f 24,996 76 5,014 - 18,5 1,830 545 2 32,740
1962 | 26,353 . 75 6,298 18,0 2,380 1.0 A 35,031
21963 27,442 T4 6,728 18,1 2,936 1.9 ki 37.106°
1964 28,25 12 1,230 19,0 3,172 5.0 k) - 38,973
- 1985 28,4 T 7,343 18,2 4,474 M 38 40,273
1970 | 32,000 63 9,000 18,0 9,800 - ]9,0 . 292 - 50,800
B .

“World production of non=cellulosics by gebgfaphiggl areas {mill, 1bs)

e

>1_f USA,-Cénada and Mexico

. Table 3 World capacity of non-cellulosics by geographical areas' (mill, Ibs)
‘Western Europe |Eastern Europe | North America’ | South America| Japan Others TOTAL WORLD
: L and China : :

- 1961 b63.6 126.0 1,054.8 - 23.5 337 13.2 2,218
71962 809.7 163.7 1,245,6 41,8 - 400 12.3 2,673.1
193 | - 1,038.2 26,4 1,431.4 58.3 484 20,3 3,248,6

]964 I R 1023]'8 U N4 ) % TR RCIOE WA 1% W SHNUIEN SO & N v S Y SN B R e e

1985 | 1,576,3 32,7 2,01k 120,68 887 62.7 5,003.6

1966 2,094,2 406.3 2,619,7 135.0 981 - 15.1 6,311.6
1973 2,921,2 534.6 3,687.7 187.6 1,092 144,3 8,573.4

'f-l « March figures
% - YSA, Canada and Mexico

% _ December figures

“Table & World production.of nan-cellulosics by type of fiber (%)
' Polyanide Polyester Acrylics . Others
- 1950 80 o 4 16
1956 70 -b 11 13 :
1960 58 17 - 16" - 9.
1961 57 18 15 10
1962 56 : 19 16 9
193 5 2 16 9
' 53 0 18 9
49 n A 8
_u n | @ ;

.. Mestern.Europe .EasternfEurope~~aNorth,Anenicé§:»»SouthaAmenica - Japan- | Others-— | TOTAL HORLD- -~ =t

, e ' and China b .
1955 o 122.8 36.9 391.6 1.2 34,7 0.2 587.4
- 1987 ;2160 51.1 536,2 4,5 93,4 0.3 901.5
1959 334,6 67.9 674,9 9.9 1781 5.1 1,270.2
1960 - k72,7 . 1.4 Nk,b. 15.9 260.7 b.4 1,547.7
.. 1861 " 558,98 109.1 793.5 23.1 337.6 Tl 1,829,6
1962 763.0 14446 - 1,023.3 35.9 403,1 10,1 2,380.0
© 1963 950.3 178.6 1,214,0 47,6 521.4 18.3 2,936,2
- 1964 1,168,5 2246 1,472.3 1.8 - 153.6 3.6 3,722.4
~ 1965 1,346,3 285.4 1,871,3 J.1_ 836.9 50,0 4,473.6

st 10t 2y SR Y LITM S 4 L e g



V‘l CKERS « Z IMMER AKTIENGESELLSCHAFT
' :Planung und Bau von industrieanlagen

Table § World production of non-cellulosics by filament and staple and by type of fiber
TOTAL WORLD Polyamide Polyester Acrylics Others
S 10° s 2 10° 1bs % 10% s & 10° 1bs % 10° 1bs g
1961 |- filament 1,095 60 : 936 89 99 30 1 - 59 34
| staple 735 40 ny N . 234 70 267 W0 115 66
total 1,830 100 1,055 100 ©333 100 268 100 i 100
1964 | filament 2,154 5 |- 0 1,7% %0 233 31 5 1 122 38
| staple 1,568 4] - 198 10 1 ¥ 69 658 99 200 62
S total 3,722 -.100 1,992 100 745 100 663 . 100 322, 100
1965 | filament 2,444 55 - 1,918 8% | 2 - I 6 1 158 43
staple 2,030 - 45 236 1 Y 70 870 99 213 57
1) total 4,474 100 2,21 100 - | - 1,013° 100 876 100 n-. o
1970 | -total ©9,800 4,100 . -3,000 - 2,000 - 100
<1975 i - total 15,000 : . 6,000 v © 4,500 3,000 1,500
‘ {estimated) . -
‘I'a ble 6 ‘World capacity of non-cellulosics by filament and staple and by type of fiber!
o TOTAL WORLD | Polyamide - Polyester o Aerylics Others
T 18 s E 10°0s 2 1 10°bs F | 10°Tbs % 0% 1bs
filament |~ 1,227 . 55, ). - 9% . 89 ne 27 S0 e 128 W .
- staple | 991 45} o M8 - M b 200 T3 b b42 e 00 es o Ao =3 e e
“ytetal )T 2,2187 1000 | L1130 100 | 400 100 442 300 263100
v filament | -~ 2,244 57 1,197 0 21 28 16 2 204 47
o ) staple C1,671 43 26 10 583 72 650 98 2% 93
SN total | 3,915 100 2,011 100 U810 100 6% 100 438 100
1965 | filament 2,803 56 2,284 90 S 8 13 1 _ 213 45
| staple 2,201 4 249 10 154 72 938 a9 260 - 5%
s ftotal | 5,006 100 2,533 100 1,047 100 951 100 473 100
1966 | filament 3,476 - 55 2,728 %0 435 29 17 1 29 49
: staple | 2,836 45 T 300 10 1,052 n 1,170 99 : 314 51
o total . 6,312~ 100 3,028 - 108 [ 1,487 100 1,187 100 610 100
1967 | filament 4,569 53 3,551 91 618 21 27 2 3713 47
2 Lostapls 4,005 47 310 9 1,668 73 © 1,55 98 413 53
o jtotal 4 8,57 1000 7 3,921 100 02,286 100 1,581 100 786 100
1970 | total’ 1,000 4,400 3,300 2,200 1,100
1975 { total® 16 - 17,000 - 6,500 ‘ 5,000 3,500 1,600
Lo March figures o 2 o December figures . ¥ . estinated
fable 7 .~ Per_capita consusption of textile fibers {ibs)
textile fibers . ' synthetic fibers
- 1961 1962 1961 1962 T N = —
~USA TR TS Lo 3T b85S
EEC Coo e L 22 1' 1,78 2.42 . 2,93
Japaa’ - a0 2.8 - 3 3.60 4,10
“Developed countries’ 25.4 25.6 26,5 2.56 3.07 3,73
Develeping countries 5.5 5.7 5.5 - 0,09 001 03
- Latin Aserican 8.1 9.3 8.8 0.2 0.33 0.35
Near East 8.4 8.6 8.2 0,11 - 03 0.20
‘Far East 5.1 4,9 4,9 0.04 0.07 0.09
Africa’ L 2.9 3.1 S 3 0.07 0.07 0,07
Centrally planned countries’| 9.1 8.6 B4 0.1 0.13 0.20
. Eastern Europé® a0 21.0 21,0 0,57 0,68 0.99
WORLD ‘ 4.71.3 11.0 11.0 - 0.62 0,75 0,83
2

%\Qithina,‘USSR and Eastern Eurapeap countries _f- excluding USSR

ARSI NS Sy i e L
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I. Applications of Polyester Fibers

e s e L E I S

Polyester fibers for textile purposes find widespread app-
lications in form ofistaple fiber and filament, blended or
unblended,

Most important types are:

for textile filaments 60~110 den

for staple fibers
Cotton type 12 = 3 den
Wool type 3 - 12 den
Carpet type 10,12,14 den

(a) Eiéaments

100 % polyester filaments are employed primarily for
production of curtain fabrics demanding good resistance

to light, high stability of shape and easy care prorer=-
ties,

Pure polyester filaménts in the apparel sector have
found wide application for neck tie clothes hecause of
their silky luster, “wash and wear" possibilities and

dimensicnal stability.

Underwear, bathing suits light women's wear, sumnmer,
and evening dresses made from % 100 solyester are of
minor importance. Some disadvantage of these pure
polyester »roducts, desidite of their easy care proper-
ties, is given by the Ffact that they cget sociled very
quickly, An additional application is represented by
the combination of filament in warp and staple fiber
yarn, By this method used by weaving mills the appear-
ance of the goods may be modified favorablye.

c/--
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Polyester staple fibers are processed mainly in the
apparel industry where they have proved best as a
component for fiber blends. Due to the wide range of
crystallization of polyester fibers, staple fibers with
different stress-elongation characteristics can be pro-
duced by changing the drawing ratio. This advantage
and the fact that the staple lenght can be varied as
desired enable the assimilation oi polyester staple to
a variety of synthetic and natural fibers. Thus, it is
possible by suitable blending ratios to combine the
properties of polyester fibers with those of the blending
component and to change the quality of textiles within
certain limits, Considering stresé-eloagation behaviour
principally, twe different types of staple fibers must bi
re¢arded, According to their specific application they
are denoted Ycotton-type'" and 'twool-type'. Which of
hese types will be employed at times, depends chiefly
on spinning method and product (worsted system, cotton
system etc.)

I. Wool Type: These fibers are characterized by an elong
gation behaviour widely adjusted to wool., Moreover,
fixation durxing the production protess imports a
stabilised crimp to the material the effect of which
is a surface structure similar to wool. Stavle
length at 3 to 12 den is 80 mma. to 120 mm, Mostly
these wool type is emploved for men's wear requiring
a certain loftness and good bundle as well as high-

est crease resistance.

c/.o
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Cotton Type: The material is assimilated to the pro-

e -

perties of cotton i,e, elongation is lower and tena~

city higher than with the wool tyne, For reason that

T

this staple.fiber is enployed where strenght, not bulk
ing is the primary goal, it is not or only little crir
pede The liter in general is rather fine, ranging
about 1,4 den in average. Staple lenght at 1,2 =« 2,75
den is 40 to O mm,.

— gy e — -y . vt - ——

for rain~coats, men's shirts, outer wear, pyjamas,
porous and absorptive underwear, strand and sport
dresses, cord,

55 _% _polyester / 45 % wool : Used for women's and men'ﬁ
outer wear like summer and winter overcoats, women's
suits and shirts and jerke fabrics for hard wear made
from pilling resistant staple fibers.
80_=-_85_%_polyester [/ 20 - 15 % flax : Bmployed for
light and comicrtable women's and men's Wear preserve
ing the character of a linen fabric,

70_%_polyester / 30 ¢ rayon stanle : Hygroscopic fabrid

e s e e B s e i e T = wne aa a

e T g o . A -

70_-_80 %_polyester / 30 - 20 % polyamide fibers :

ek wr v e B s e T e v v e o T e s e e s e wn B e v Y A e em e mmem o e

For fashionable tricot fabrics, ments shirts, blouses

and leisure dresses.,

o/.o
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and trousers, light overcoats, furniture cloth,

Blends made of three components: Fabrics consisting
of three and more fiber materials are finding entrance
in the textile sector mainly in the U.S.As By choosing
the most suitable blending ratio producers they try

to combine the different fiber properties for optimum
quality of the woven goods. Besides the standard blend
made of polyester / acrylics / wool {50/25/25 %), es-
pecially blends made from polyester / acxrylics / rayon
staple and polyester / rayon staple / acetate have per~-
formed well and -~ under some points of view better than

blends oitwo fiber components,

The following table indicates the estimated end use pat-
tern for polyester fiber in the U.S.A. taking 1000 tons
as the basis,

B ~ Technical Sector

- —

Polyester fibers for tecanical purposes are employed
mainly in form of unblended fabrics., Most important
usage areas of the polyester fibers in this are as fol-
Iows: tubes, tires, conveyor belts, belts, ropes and
nets, insulation material, truch, railroad and tent

canvas, life-~boats, containers, filter cloth,

o/ee




Estimated end-use pattern for nolyester fibers in the USA (1,000 tons)

Apparel Household Industrial
Blends 100% Fiber~ Total Blends+100% Fiber- Total Tire Other Total Grand
Poly, f£ill Poly, £fill cord uses total
1956 15!9 0-5 hen 16-4 0.5 - 005 - 0:5 0:5 17.4
1958 1802 0.5 0.2 18.9 009 0.2 1.1 - 1.4 1.4 21.4
1960 27.3 l.4 1.4 30.1 1.8 i.4 3.2 - 3.2 3.2 36.5
1961 31.8 243 18 35.9 2.3 l.4 3.7 - 3.6 3.6 43.2
1962 45,4 3.2 3.2 51.8 445 247 72 0«5 4,1 4,6 03.6
1963 59.0 4e5 346 67.1 5.9 3.2 9.1 0.9 4.5 Se.4 8l.6
1970 136.,0 9.1 9.1 154,.,2 22,7 6.8 29.5 11.3 9,1 20,4 204.1
1970 (Revised estimate) 450
1/ Cricinal estimate made by A. Kastens: "Synthetic FFiber Markets to 1970
2/ Revised total from recent forecasts
N
(-

HOVd

TAANV.LS] “EgHd
TOOHDS HLVAAVID HOIATIOD JLIHAO™

SISTHL




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, 1STANBUL

PAGE

22

II. World production of polvester fibers by economic areas (to

Year ¥arn
Western Burope 1959 14.100 19,100 33.200
1960 20,400 204100 49,500
1961 23,200 354800 59,000
1962 28,200 484600 764800
1963 334000 57 « 000 90,000
19064 47,000 68,000 115,000
1665 TeA, Nelds 152,000
Americas 1959 11.800 28,600 40,400
1960 13,600 35,900 49 . 500
1961 14,100 36.900 51,000
1962 154400 584600 744000
1963 204400 80,300 100,700
1964 29,500 96,000 125,500
All others 1959 900 13,200 14,100
' 1960 24300 21,300 234600
1961 7 + 800 334200 41,000
1962 144500 38,100 52,600
1963 20,400 49,600 70.000
1964  29.500 68,000 97 « 500
Total world 1959 26,800 60,900 87,700
1960  36.300 864300 122,600
1961  45.000 106,000 151,000
1962  58.000 1454400 203,400
1963 744,000 168,700 260,700
1964 106,000 232,000 338,000
1965 nga. Nad, 455,000

o/ oo
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III. Technical Data on Polyester Fibers

Processes for the production of polyester fibers

The general routes which are in use today for producing
polyester fibers arxe represented as follows,

——— - - am e o g b g -

Terephthalic acid (TA) or dimethylterephthalate (D.M.F.
are the important intermediate raw materials. Pro-
cesses start from p~xylene, toluene or phtalic anhy~-
dride. Para-xylene is oxidized is one or more steps
to TA or DML by use of air or nitric acid (Amoco,
Witten, Dupont, Montecatini processes). Processes
starting from toluene or phtalic anhydride represent
an entirely different technique (Bergbauforschung,
Henkel I and II.)

-Amoco process (Mid Century): The Amoco process
uses acetic acid as solvent for the catalyst,
needed, It represents a one-stage oxidation to
TA, Purification nroblems are mainly due to
influence of catalyst and acetic acid on forma~
tion of by-product.

-Witten Process: The process consists of a two-
stace oxidation each followed immediately by es-
terifications, In the first stage p-xylene is
oxidized to solvic acid and esterified with methg.
nol to the monoethylester. In a second $tep,
monomethyterephthalate is produced and esterified
to DeMaTo

o/uo
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Reaction formulas
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‘centrifuged and washed.
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Nitric acid oxidation of p-xylene

The processes used by Du Pont and Montecatini
comprise two steps: In a first one, p-xylene is
oxidized by means ofnitric acid to alhylated benf
joic acid, Subsequently, by a second oxidation
TA is formed., The product must be separated frgn

nitro=-compound by-products,

The route developed by them starts with toluene,
formalschyde and hydrochloric acid, which are
processed to chloromethyl-toluene in a first
stage., Addition ofnitric acid at elevated tem~
perature results in a mixture of solvic acid and

nitric acid, by an oxidation step TA is obtained,

Henkel processes

1. Henkel nrocess: FPhthalic anbydride is hydro-
lyzed and converted to potassium ~o- phthalaﬁe
by the addition of potassium hydroxide. Ry
neans of catalytic isomerization under inert
gas atmosphere potassium terephthalate is fon-
med,

2. Henkeldprocess: Toluene is oxidized with aig
The benjoic acid formed is converted to potad
ssium benzoate and then to potassium tereph-
thalate,

Q/-t
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A A e mm v e bl g =y -

CHBO.DE N __,) CO.0H3C+2(CH20H) ——

DeMeT e Ethylene glycol

2 X
mﬂzc.cnzo.oc K >CO.OH2C.CH20H+ZCI—IBOH

Diglycol ‘terephthalate Methanol

e M e - e

Au [ HOH,CoCH,0,0CC ___ ) COLOH,CoCH,OH | ———5>

HO [H,C.CH,0.,0C > 040 | n.H,Cu CH,OH
+ (n-1) [FOH,C, CH,OH |

When examining the properties of polyester fibers it is
of main interest to show clearly what characteristics

amd applications are specific for polyester in comparison
to other synthetic materials. For this reason a compi-
lation of the most important properties for textile and

technical dse will precede tie detailed discussion,

A ~- Textile Sector

A S — ) A -

Outstanding high crease resistance and dimensional
stability (permanent press)

Basy care procerties (wash and weax)

Pleasing handle of wool-blended fabrics

Low shrinkage tendency.

o/o-

i K \
iﬁn&u\c\ ONIVERSITESY KOTUPHANES




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEX, ISTANBUL PAGE

In the following section the most essential physical proner-

ties are discussed in detail,

a)

b)
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Pilling tendency (to be overcome by pilling resis-
tant polyester fibers) Relatively poor dyeing
affinity, '

B =« Techtinical Sector

High tenacity and 100% met srenght, outstanding high
modulus of elasticity a:d low elongation, high resis
ance to chemicals, high thermal stability.

Disadvantages:

Complicated nrocessing for tire cord use (problem of
rubber adhesion to fiber)

almost on the same level with nylon-6, nylon-6,6 and
polyprorbyene. Dy Uspecial spinmning and drawing techni-
ques, it is possible to create a type of staple fiber

distinguished by very high tenacity at low eloncaation,

O ek i e B e A e et A - — e am

be lower than ror the most other synthetic fiber. The
poor elongation of polyester ifibers at low tension favou
significantly processing of the material and provcerties
of use of the fabrics. The initial nodulus of elasticity]
of polyester fiber is 3 to 5 times higher than that of
polyamide fibers and two times that oif cotton and rayon,

This fact, being one of the chief advantages of polyesteq

oSoe
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fiber, is most important for determining the various applica-
tions of polvester, e.dg, for technical purpose., The elastic

behaviocur of the staple fiber is very similar to wool.,

A S LA T S . o B o D e S juts S i

other synthetics except polyvamide fibers in abrasion resis-

tance,

§§fi§§§§§-§§§_2}.}§E@?-%?EE299: Polyes"cer textiles are not .

shrinking significantly. Even this shrinkage can be furthcr
decreased by thermal treatment (fixation). Materials improvep

in this way will not shrink even when being treated with boil

ing watem., Shrinkage of unprepared material under these con-
ditions would amount toc 6 to 7 %.

- T P Y e e W

after exposure to sunlight for 600 hours the average loss is
strenglit amounts to only 60%. Polyamide fibers would be come
pletely destroyved under these conditions. Some reduction

in quality ~ nevertheless - occurs when polyester fiber are
gxPOSed to very short = waved light as to be found in tro-
pical regions, Under such conditimms figures for polyester

will decline to those of nylon materxrials.

Temperature among all synthetic fibers,y as compiled below,

Type of fiber Melt%ng point Fusion point
( % (%c)
Polyester ' 248-256 245
Nylon-6 : 215-218 120
ylon-6,6 245 220
Polyeshyene (Low pressure) 124-138 115=-125
Polypropylene 165-175 140-165
Polyacrylonitrile Decomposion 235=250

-/ou
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Corxespondingly, stability to heat of polyester material
rances beyond all other matural and synthetic fibers. After
heating to 150°C during 1000 hours, tensile strencth of poly-
ester will be reduced to 50 %, whereas all other fibers would
be totally destroyed after already 200 to 300 hours at the
same tem;erature,

Resistance to_Chemicals: Polyester fiberk are resistant to
rather 2ll mineral acids, hydrofluorie acid included, better
than nylon-6 and nylon 6,6 which woul é be decomzosed by

H2804, Hcl (cold} HNOB,HAC depending for cover. Besides
being acidproof, its resistance to bleaching and exidizing
agents reperesnts another obvious advantage of jolyester
materials On this field only polyethvlene, and polyacrylonc-
trile fibers can compete, also organic solvents are of no
influence to polyester fiber,

——— Gty S g g i oo

dyes, vat dyes or ajo~-compounds applying carriers or elevated
temp, with regard to the uniformity, depth and strength of thkq
coloration and also its resistance and atmospheric efrfects,
high-temperature dyeing is more economical and does not involye
the use of harmful and unpleasant smelling carrviers.

_____________ perties: The easy care ;roperties which
favour polyester fibert's application in men's and Woments
outwear have bdeen substantially improved by the development

of the permanent press technique,

Q/oo
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CHAPTER 1IX

A GENERAL OUTLOOK TO TEXTILE
INDUSTRIES IN TURKEY

~ Textile Industry in Turkey in
general
= Total Textile fiber censumption
patterns in Turkey
A polyester industry project (K.E.K,)
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This chapter aims to give the reader some broad concepts
about the conditions of textile industries in Turkey, It is
going to be a broad outline of the break-down of textile fihefks
amongst themselves in terms of value and quantity., As a mattér
of fact this very short chapter is written as a guide to the
following chapter.,

Being a genuine characteristic of developing countries textilgs
have always been quite an important forerunner in Turkey's
industrial growth, According to the latest available statis=-
tics there are 2539 companies in seven dirfferent chief indus-
trial branches?’, (These are the fiims which are the mehbers
of Chamber of Industry) These described areas and their relaf
‘tive production areas are given helow,

Industrial areas: % Production of Total
National income
le Food ~ stuffs 19,50
2e Textiles 27439
3. DMetal Manufacturing 20,07
4, Chemicals 11,34
5+ Printing and Paper 3,60
6. Glass and Geranmics 4,79
7+ Others 13,88

Source: Published by the Istanbul Chhiamber of Commerce No 6
1062

L. Metin Géker and Ahmet I, Kog, "A Report on Current Problems
gg‘Turkish Industry in Production Manacement and Marketing"
not published, Se;temher 1966, Pg, 13

o/ne
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Although those figures are derived from a source that is not
very current, it points out the important xrole of textiles
in the industry roughly, In our country the private textile
plants are gathered mostly in Adana, Istanbul and Izmir., It
is unfortunate that only a few of these plants were formed
according to scientific productivity requirements. According
to the international productivity standards a textile estab-
lishment should at least possess 30.000 spindles and 800 looms
in order to be considered as economic. With this fact in hand;
only a vewy few private textile plant fulfill those necessary
requirements, The reason for that low standards is easily
traceable, Import of industrial textile equiphent was constantly
stinulated by the government, The potential local demand to teT%
tile end-products being a develepning country was rather high,
Coupled with these points, bank credit was easily attainable,
So many entreprenuers indulged in the textile business without
giving profound considerations to the future. The consequences
were the expected severe business failures of the inefficient
ones, leaving the market to the rather effective ones in the
field. '

Today textile indus try has reached more or less a mature stage
in Turkey.2 Presently there exist a large pool of workers,
technicians, engineers and managers trained¢ in this area,

Some thirty yvears age at the peak of "Etatism", public secteorx
has established many textile plant in various parts of the
country, In this respect public sector plants have acted as
training ¢grounds in this field and made, the capable personnel
available to new firms which are in need of such nersonnel.
Textile industry has the earliest settlement date in Turkish
industry. Being the first establiblished branch it has matured

through the years, To stay in business and to be competitive

L2 Goker and Kog Pg. 75

o/o-
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textile firms today have to pay attenticn to their efficiency
problems, such as raising labor productivity, decreasing waste,
streamlining the inventories.>

g mm v e g e gt e R S S e e B o g . e e W e s o

The total textile yarn and fiber consumption figures in Turkey
ranging from 1951 to 1965 are given in (Appewcix~1) in detail,
Here in that Tableau consumption figures in wool, cotton,

artificial, silk and synthetic fibers are given in detail,

In the following Tableau the share of synthetic fibers consumnp-

tion in the total consumption are given in the years 1961-1665,

Years Total Fiber and yarn Synthetic Fiber The share of

consumpticn (Touns} and yarn consump= Synthetics in

tion (Tons) the Total (%
1961 118,663 1.634 0.8
1962 124,089 34857 3.1
1963 1304154 4,009 3.2
1964 135,192 : 6,207 4,6
1965 144,350 8,363 5.8

Source: Turkish Industrial Development Bank Textile Statistics

Apart from the above classification synthetic fibers can furthe

be classified among themselves in three major groupse

1) Polyamicdes (Nylon, Perlon etCes.)
2) Polyesters (Terylene, Trevira, Dacron etCesa)

3) Acrylics (Orlon, Dralon, Acrylon etCe.s)

The names in the parentheses are the trade marks of textile

procducts of different firms, To make sound forecasts in

t/oc
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future developments in synthetic textiles in Turkey, world
ficures showing the distribution of those three main categories
are included in Appendix-II, Here the share of each product

as a percentage total is shown for a period ranging from 1950
to 1968.

Finally the complete the brief outline of Turkey'!s situatien
with respect to synthetic fibers Appendix-IIT is included in
the pictures Here import figure of synthetic fibers and yarns
are givén for a period ranging from 1961 to 1966 both in quan-
tity (kg's) and money terms (T.L.)

o/ C

Like most of the countries in the world textile industry's de-
mand to synthetic fibers and especially to that of nolyester
fibers are rapidly accelerating. Believing that the importatio
of these types of fibers will strongly distant the balance of
payment structure of Turkish industry in the undesired directio
and that the import difficulties wnresently encountered will
increase even more in the future the establishment of K.E,K.
(Chiemical Indusrty Comrination) have been :lanned. K E.,K. is
planning to p;oducaréolyester chips which can be considered as
the semi-finished form of polyester fibers, together with dime-
thylterephthalate the main raw material., There is another
project coming in the picture soon by a competitive firm. But
since their existing capacity seews far away from satisfying,
thie country's overall demand; a plant that will produce 5.000
tons (chips included) of polyester fiber and a secoud plant
that will produce 16,000 tons of D4M,T, which will satisfy the
total of domestic demand is proposeds The details of the

KeFZeKe project are as follows,

‘/..
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The investor firms are demanding $ 9.360.000 of credit
from Industrial Development Bank. (In all coming discus-
sions the monetary bhasis is taken as 9,08 . = 1 g and
2.4 = 1 DeMs the ficures used by I,D.Bs to evaluate projecﬁs
with foreign capital participation) The total of external
payments (machinery, know=how, engineerinc) sums up to
37.000,000 D4Me The first factory will preduce zolyester
chips and by processina those chips will obtain 5000 tons
nolyester fibers perxr year.

The potential investors in the K.E.K. project are as rollods

a) Mensucat Santral T,A.$.

b) Akfil Sanayii ve Ticaret A.S.

c) Kog Holding A,S.

d) Bozkurt Mensucat Sanayii A.3.

e)‘ Altinyaldiz Mensucat Fabrikalari T.A.$e

£} Pensoy lLiensucat ve Sanayii Limited

A capital of 30,000.000 1. have been guarenteed by the abova
investors, 50% oi the above capital is planned to be suppA
lied by selling stocks to the public, and this is a firmly

determined policy of the preject groups

The plant having a caracity of 5000 tons nolyester fibers
will stem its operaticns in the year 1970, In 1067 on the
other hand polyester impert figures surpass tie 5000 tons
annum marke. In 1968 polyester fiber consunption figure is
around 4000 tons and the price is rather high (28 T /kg).
Bven if it can be assumed that this votential demand will
be satisiied with the plant that will start its operations
towards the end of 1968 with a 4200 tons (ex vear cagacity 4
still the need for the K.EK project becomes apparent,
/

o/ na
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per year with the current prices and will jump te 9~10,00
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tens per year with a much lower price of around 200 /kg.

with the establishment of K.E.K, plants.

4. Plants having 5,000 tons capacity per year are very econo
mic according to world standards, Two plants having almoft

this seme capacity of 5,000 tons will provide all the

essentials of competition in this field, It will be ece~

nomic on one hand while bringing the advantages of com-

petitien to the country. Thus avoiding the possibilit

y

of a monopely in this era. To give a general idea coun~

b

tries all over the world possessing 5,000 tons capacity
polyester plants are outlined in the following Table,4
Ceuntry At of Polvester P, Country Jfef Polyeste}
France 2 Brazil 3
West Germany 9 Chile 3
Italy 7 Colombia 3
Holland 3 Peru 1
Austria 1 Venuzuella 3
Portiugal 1 Australia 1
Switzerland 2 Chine 1
UKo 3 India 4
Spain 2 Japan 9
East Germany 3 Korea 1
Poland 2 South Africa 2
Romania 4

Russia 7

Canada X

Mexice 3

U.S.A. 3

Argentine 1

4 Textile organon, June 1967, Textile Econemics Bureau,
Inc., 10 Bast 40'th Street, New York Pg. 96 o/ oo
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KeE+Ks preject will be carried eut only by demestic capi-
tal, there will be no feoreign capital participation.

Bearing in mind the limited fereign currency petentials
of Turkish econemy a step-wise precedure to carry out
the preject is designed, so as to minimize the extent ef
idle resourxces tied up to this preject,

In the fellewing chapters of this thesis basing eur judge
ment on a therough market survey and research of pelyeste
fibers in Turkey a critical project evaluation phase tak-
ing into censideration the productioen process in detail
with its problems, capital investments and financial deci
sions, structure of the capital, profitability calcula-
tions are discussed,

o/ oo
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Appendix~I

TOTAL TEXTILE FIBER CONSUMPTION

IN TURKEY (Tens)

Years Wool Cetton Silk Artifical Synthetic Teota
1951 8;832 32,940 37 514

los2 10,772 37.530 85 500

1953 11,872 52,997 148 588

1654 12,412 59,105 135 823

1955 13,628 67,685 105 799 82,218
1956 13,793 63,502 157 1.584 383 - 89,399
1957 13,959 81,584 211 24426 832 99,012
1958 15,668 94,320 104 34206 1,330 114,628
1959 12,237 90,027 104 3,068 1,983 107,419
1960 12,306 92,895 125 2,104 951 108,381
1961 18,532 93,511 115 - 5.471 1,038 118,663
1962 19,637 94,100 105 6.090 3.857 124,089
1963 20,087 94,768 95 9,195 3,009 130,154
1964 20.405 100,077 85 8+418 6,207 135,192
1965 21,000 105,000 75 10,036 8,239 144,350
Source: Industrial Development Bank

ofne
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Appendix~II

THE DISTRIBUTION OF SYNTHETIC FIBERS AMONG THEMSELVES

(World figures)
(%)

Years Pelyamide Pelvester Acryclics Otherx
1950 80,3 0 4,7 15,0
1951 81,1 0 4,0 13,1
1952 79.2 1,0 18.1 14,7
1953 7547 2,7 5.1 16,5
1954 72,9 3.7 6.7 16,7
1955 69,1 6.1 10,5 14,3
1956 68,4 7e6 12,0 . 12,0
1957 62,8 10.7 13.4 13,1
1958 62,6 10,9 14.8 11,7
1959 60.3 15,1 -~ 1545 9.1
1960 59,9 1745 15.5 9,2
1961 57.7 18,1 14.6 9,6
1962 56,6 18,7 15,5 9.2
1963 55,8 19,7 15.8 8,7
1964 53.3 20,0 17.8 8,9
1965 49,0 22,2 19,8 8,2
1966 48,7 23.8 18.5 9,0
1967 45,3 26,5 18.4 9.8
1968 43,0 27,49 1940 10,1

Source: Industrial Development Bank,

/0o
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Appendix~III
A-Synthetic Fiber Impexts

1961 . 1962
.~ Quantity = Value % Quantity kg,  Value &

56.01.10° 225,929 1,905,372 299,458 4,387,150
56,02,10 981 1. 165014 144221 298,883
56403400 688 10,650 24618 43,358
56,04,10 1,599 55,439 49,126 1,171.378
220,177 1,987,475 365,413 5¢900,769

1963 1964

Quantity kg. Value &t Quantity kg. value T

56,01.10 509,793 7.630,612 678,083 104330,378
560,02,10 89 1.049 14,205 148,761
56403400 - - 15 381
56,04.,10 387.125 9,0474320 721,683  12,274.890
8974007 16,678,981 1,413,986 22,754,410

1965 1966

Quantity kge Value Tt Quantity kg Value T,
5601410 1,106,970 14,902,113 2,464,228 22,102,349
56,02,10 1.370 24,517 - -
56003.Q0 - - - -
58404.10 1,570,357 1994474094 2,516,067 25,408,242

2,678,697 34.373.724 4,980,295 474510.591

x These figures en the left celumn indicate the identificatien
of custems law, o/ e
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51401422
51,01,32
51,0142
51,01,52
51,03425

51,C1,22
51e01432
51o01.42
51¢Cl.52
51.03,25

51401.22
51.01.32
51,01.42
51601452
51.03425

39
B=Synthetic Yarn Imperts
1961 \ 1962
Quality kge Value T. Quality kg. Value T,
640,376 27,269,911 1,7874203 48,602,330
159,139 62277+143 481,348 265475,251
6,716 290,092 204379 5734802
- - 3.247 189,797
203 8,452 8 451
806,434 33,845,598 2,292,188 65,841,631
1963 1964
Quality kg. Value T, Quality kge Value %,
1,303:170 43,738.591 14846,397 2941564389
1,068,818 22,078,542  1.299,017 84,194,475
30,563 143774821 48,924 1,050.155
3,378 1704191 3,420 131,516
3,717 109,130 1 49
2,400,646 67,474,275 3,197:759 64,532,584
1965 1966
Quality kg, Value T, Quality kg. Value T,
1,273,306 25.080.933  1,080.526 15,319,175
1,121,741 24,239,810 1,343,898 193153,475
744559 1,913,646 182,729 24551,137
94397 168,363 11.152 153,811
- - 494 19,257
2,479,003 51,402,752 2,618,804 37,196,855

i/;o
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CHAPTER IIXI

MARKET ANALYSIS FOR THE ESTABLISHMENT
OF A POLYESTER INDUSTRY IN TURKEY

A) Selection of the forecasting method.

B) A general survey of the utilization
of polyester fibers in Turkey.

C) Comparison of per capita incomes,
synthetic and polyester fiber con-
sumption patterns with countries simi-
lar to Turkey.

D)} Determination of the Potential markets
for staple polyester fibers and DeM.T,
in Turkey,

B) Conclusion
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The future is always uncertain, Unforeseen future events can
overturn carefully prepared forecasts, Therefore, if mana-
gement had a cheice between forecasting and not ferecasting
it would do well to choose the latter alternative and aveid
the necessity of *'crystal-ball gazing'. Unfortunately, mana-
gement has no cheoice but te forecast censtantly, for any
decisien that requires an appraisal ef the future invelves a
forecast, Indeed,

eessssss. the choice for businessmen is net te eithex "fore-~
cast" or 'not forecast", Tpe lack of a forecast in most cas
actually implies a dangerous type ef forecast-that cendition
will net change much, The cheice is whether the affairs eof
the business will be based upon hunches and intuitien ox
whethexr decision making will be given an assist by systems
for the regularized marshalling of as many pertinent facts a
pessible and by the systematic application of as much good
judgement about these facts as can be brought te bear upon
then.

There is much evidence that medern management has ceme to de
pend more and more upen formal forecasting systems, rather
than upen hunches, intuition or "“feel" about future prespect
The increasing complexity of meodern business, the lessening
of direct contact between the producer and the consunmer,
and the use of modern mass preoduction technigues which invold
ve clese scheduling &f raw materials, cemponent parts, and
ether factors, are but a few of the causes which have led
managemrent to utilize formal forecasting procedures to an
increasing extent in recent years of business life,

kS Bdmund R, King, "Analysis and Forecasts of Company Sales"
The American Statistican, June~July 1952, Pg. 5

0/00
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After this brief survey of the importance of forecasting in
business, a method of merket research will be selected and
will be carried out te attain results Hor the future,

For the time being the evaluation of the K.E.K. project per-
tains to the period ranging from 1968 te 1975. This research
aims at estimating the potential demand for polyester fibers
and the market for D¢M,T, in the mentiened period. Three
different forecasting methods have been reviewed and criti-
cally analyzed in this phase.

1) Trend extrapolation based on_past figures

A trend curve projection relates eonly to the smooth, leng
term component &f a time series.2 According to this metth
the first step is to determine the dimension of consump~
tion in the previous years and sales accordingly in ordex
te reach a sales figure for the company in the desired

future, To pinpoint future sales, one must forecast not
only the trend component of the sekies but also the posi~
tion of the fluctuating component around this trend,

It generally is impossible to project accurately the flucL
tuating cemponent of a business or economic time series
very far inte the future. The choices of a relevant time
period which the extrapolation will hold true and the
apprepriate type of trend curve (growth curve, “rithmetic
straight-line trends etc..s) are greately affected by

the assumptions which are made-explicitly on implicitly-
regarding the future course of events, One must not for-

get that these assumptions underlying a forecast are in .} .4

themselves a forecast af conditions which are believed

, o/.o
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most likely te prevail during a given future period.

So the essence of tkend extrapolatien technique is based upoxp
previous data. These together with such givens as National
income of the country, population growth are taken into con-
sideration with respect te the existing correlation and a
trend line is drawn. '

But the utilization of synthetic fibers in Turkey are almost
quite new and consumption patterns net even exist except for
the very last 3-4 years; Therefore in our research this
method has been abondoned, only the data of previous perieds
were used,

Egrrelation_ggalzg%g between censumgtion of sgnthetic fibeg

- i - S B - e g b S s P wm T o A o d b wn o o e o e e e -

pex_person _and Per Capita Income in Turkey in order to_reac

e L L L T Y e P e Y g Wy N B - . A 2 s

a_forecast_figure:
It is an accepted fact in the Textile world that exist a cerp
tain degree of correlation between per capita income and per
peraon textile fiber consumptien, But this existing cerre-
lation coefficient was different in different countries.
Hence a direct correlation coefficient c#uld not be obtain
for Turkey, but the analysis ef this correlation in countri
similar to Turkey gave some guide~lines in the choice of th
forecasting method,

Analysis ef the share of synthetic fibers in Total fiber

- o T om P wu G e e R A SRS g g S g M e A ik Sl T A AND oA VI el S A A A mp

con3um9tion pattern of Turkeg. Dggggmination of the market

Egtentials from such an analysis:

e e e e ol e L L e e L

The process eutlined above is a break-down analysis going

/oo
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from the very general te the specific, Each step's results
are evaluated before beginning the second one, The process
is cakried eut in four steps.

a) Tracing the place of synthetic fibers in "Total world
fiber ceonsumption", and the develepment of this share and|
adopt a suitable growth rate for Turkey based on such a
judgement,

b) Determination ef "Total Fiber censumption in Turkey" and
its developmental trends,

¢) Projection of the results obtained in a) to b) to obtain
the "Projection of synthetic fibek consumption in Turkey"

d) Determination of the shaxe of polyesters in synthetic
fiber consumptien to reach a projection pattern of pol-~
yesters in Turkey.

This four stepped process briefly described, in our system,
goes hand in hand with the accepted correlation in the tex
tile world between per capita income and per person fiber
consumption, Having these two tools in hand it was possible
to constmict a forecasting model for the polyester industky
in Turkey.

The pexr capita inceme figures given as the world average
between 1960~1966 periods is accepted to be reached almost
similarly between 1967-19%2 in Turkey. The break down of
total textile consumption date and the place of synthetics
and the share of polyester fibers in synthetics information
is completely available in hand with every minute detail,
Consumption pattern in Turkey up today followed paralel line$
to world consumption patterns in a wide range o/0s
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of product~lines This may seem to be a very broad genera-
lization, but nevertheless it is a true one. So having

the detailed fiber consumption world-trends between 1960-196¢
I have tried to make a projectien te that trend to Turkey

in the periods 1968-1975 where the per capita incomes are

accepted to follow similar lines of development. The method]:

is an easy and straight forward one which bases its strong
points te two correlation assumptions, My defence points
to criticism can only be that censumption patterns of other
fibers like cétton, wool, silk, nylon etc..s have followed
similar lines of that the werld,

The application of this outlined method was possible and
sound results have been obtained, This method, then, con8sy
titutes the basis of our marketing research.

B - A _general survey of the utiéigggion_af_fg}!gster Fibers

in Turkez

Pl et

The utilization of synthetic fibers in textile industry is
quite recent in the world. As can be seen from graph-~A

from 1950 on synthetic fibers have becmme a major raw materif
al of textiles. Their development was extremely rapid.,
Today, the demand for synthetic fibers is exceeding the de~
mand for woolen fiber, while having almost an equal value
with that of cellulosic fibers.

The most rapidly developing fiber amongst the synthetics has
been polyester. Polyester, is the most appropriate fiber
for textile industry, it can be used in both woelen and
cotton industries as a contrast to other synthetic fabrics
whose mixed usage is limited, giving them durability and
appearance to a large extent, o/os
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The utilization of synthetics, especially that of polyester
is very recent in Turkey, Initially they were imported from
England by "Bozkurt Mensucat Sanayii" towardk the end of 1964
Out of these files 30,000 metres of rain-proof cloth (% 67
terylene, % 23 cotton) have been produced, The finishing
process ofthe cloth was not carried out in Bozkurt due to

the lack of necessary machinery but rather in a curtain fac~
torye In 1965 production in Bozkurt was raised from 30,000
metrek to 350,000 metres, Recently this quantity has increa-
sed especially in 1967, This developmental trend in Bozkurt
has widely effected other textile firms on the same line,
After the trial period of 1964-1967, polyester fibers have ga:
ed considerable importance in the market, At the initial sta;
ges polyester fibexrs were only used in the manufacture of
rain-coat cloths, Later in the production women and men's we
and marvellous results have been obtained. Today in textile
industry, besides their complete lines in woolen fabrics and
finishing units, firms like Bozkurt, Bossa, Giiney Sanayii,
Mensucat Santral, Akfil Tekstil possess machines for preducin

synthetic cloths from the files. Besides their available mae4

hines loads theose firms have the necessary "know-how! in the

field, But since almost all of those units have been completid

in 1966-1967 their real influence on polyester demand can onl
be detected after 1968,

For the recent two years polyester fibers have ehtered the
market as a taw material in the woolen industry. Especially
coloured woolen polyester'fow is a very dekired raw material
in the woolen industry, Polyester fibers possess some advane
tageous points in the woolen industry. Wool is very dear
fibex, Polyester fibers can be mixed with woolen fiber in
the ratio 55/45, Polyester being a cheaper product than wool

0/’; .
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at the first instance results in cost reduction, while on
the other hand gives better stability characteristics to
the produce,

. Such a mixing precess results in drastic price reductions
in cléths. By such decrease in price a larger number of
people can wear woolen fabrics, while on the other hand
Merinos woolen tow which is an important export item of our
industry can be restored to a larger extent,

In 1967 Turkish Textile Industry used nearly 4,000 tons of
staple polyester fibers, If it weren't for the restricted
quota system this production wou d have been utilized in a m+c
broader scopes The general idea in the market is that this
figure would have been around 5.000-5,500 tons, if the fiberl
were imported freely., Polyester prices in the market reflect
this very fact., While the world price level was around

£ 1,20/kg. in the world, due to various custom laws and ab-
normal profit mark-ups of the importers, those fibers were
sold for 25-29 T./kg in Turkey in 1967.

Another virgin field that will accelerate the polyester con-
sumption in the country is the tricotage industry, Up today
Turkish tricotage industry has utilizéd sclely acrylics as
the only synthetic fiber, The world trend is an evident
shift from acryclics té& polyesters in this field due to thei*
multifold advantages. Fortunately our domestic industry is
pacing rather rapidly with world standards, completing its
necessary equipment and “know~how" in this field.

Apart from the outlined facts, the following criteria are
quite indicative that polyesters will have rapid development
in the country.,
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The income elasticity of demand for clothing is very
high in Turkey., This is a queer characteriitics of our
economy, but a conventional one in all kinds of deve-
loping industries, The incremental increases in inddvid
duals income is chiefly spent on clothing items,

Urbanijation trends is very rapid in Turkey, This cri-
terion strongly stimulates the demand for “white shirts"
and "Woolen clothes,n

Amongst its prospective competitoxr fibers polyesters
possess mul tified advantages in terms of durability,
lightness, appearance etc.., thus becoming the fiber
that will satisfy the unbeliavably increasing demand in
men's and women®s weax,

Grand promotion campaigh conducted on such brand names
like "Terrylene', Trevira™ ancé "Dacron'" which are net
different from polyesters, apart from its economic natus)
re and practicak use have created "mode~image" before
the eyves of the consumers,

ComEarison og per caEita incomesl_§¥gghetic and Pelgesgg

e e T L LR T T ey e Lol B PR PR e =y - g

fiber consumgtion patterns with countries simglar to
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Turkey.

o g -

According to 1964 statistics the per capita incomes and
resPeétive synthetic fiber consumption of some countries
are indicated in the following table,

o/.o
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Per Capita Income

Brazil

Peru
Colombia
Portugai
Mexico
Greece

Spain
Uruguay
Argentine
Turkey (1967)

Turkey (1972)%
Turkey (1975)*

2) According to 1966 statistics , the synthetic fiber and
yarn consumption figures of some countries are tabula-
ted belew with their rekpective populations,

Population (million) Consumption 1965

220
270
270
340
430
510
530
540
650
318
396
432

50

Synthetic fiber consumption
per person (gram)
168
200
100
670
214
310
660
703
520
367
(?)
(?)

Cons , 1966 Ce 96

Portugal
Spain 32
Italy

Greece
Mexico 41

Argentine 23

Brazil BS .
Israel

Turkey 32
Seurcet

Y

51,6
8.6

246

"World Man Made Fiber Survey", Textile organon,
Textile Economic Bureau Inc,, Volume XXXVIII,

No: 1, July 1967

23,5 24,5
69.5 102,8
. 14445 222,1
7ed 8.3
2747 33,0
30.7 33,5
32,7 34,8
849 9.9

13,5 1745 26.4

ofoe




Population Per Capita Polyester consump, Per person polyester

() 1965

(000 ton)

1964 1965 1567 1970 1964 1965 1967 1970

consumption (kg./year)

60
2.7 3e4 5.:
3.15 3.0 6.5 10 0.04
1.35 18 3.5 6 0,03

0.7 1
8.0 17

122 162 300 500 O0.58
90 150 0,70

9 0,12

| -
30 0,17

2.48 3,5 7 -

2.5
245
0439
0.12
O.14
0.33
0,90
?

Countries
(Millions)

1966
U. S. A. 198
West Germany 60
Argentine 23
Brazil 85
Mexico 41
Venezuella 9
Spain 32
Turkey 32

Source: Hercules N.,V,
X Frecasts

The Hague Holland Textiles Bulletin
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Cenclusion: A critical analysis of the above tables shows
the fact that there is not much possibility to reach to
future demand conclusions for polyester fibers simply by
analyzing the trends in various countries, But still the
following general conclusions ean be reached,

@&+ Polyester consumption trends in the analyzed countries
is rapidly increasing.

be BEspecially this trend is showing accelerated behavior
in the vears 1964-1970.

¢e The indicated developments are more pronounced in
countries having developed textile industry than the
others, |

i oy e s e T A e o e gy e g gy e = —— . v - o Al B e LR T et Pl

The khare of synthetics in the Total fiber consumption pattJrr
of the world (cotten, wool, silk, artifical and synthetic
fibers) was % 5.93 in 1960 and % 12;45 in 1965. The latter
corresponding figure is 5,96 % in Turkey. Seo Turkéy's
condition in 1966 is similar to that of the woxld in 1960
as was pointed out before Forecast method selection. It

is a fact that there is a correlation between per capita
income and synthetic fiber consumption, Thus one can trace
the period where the total consumption of synthetic fibers o
will hit the 12,45 % mark by following such a process,

The average per capitta income of the world in 1065 was 420 4.
Per capita income is expected to reach a level of £ 396-400
only ih 1972 in Turkey according to the planned economic
period, Considering the rapid developments of synthetics
we can readily state that the ratio of synthetics will reacw

the % 12.45 in 19720 o/o¢
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According to such series, the share of synthetic fiber cone
sumption in the total can be predicted as in the following

table .5

Years

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1974

Ratio of Synthetics to the Total

5,96
6,37
7.12
7493
8,88
9.92
11.08
12,45
14,53
16.56
18,65

Those above ratios include the rubber cord, that is utilized

in the tire industxy,

in the year 1967 are given by the following table,

1 « Imports for the first 10 months:

Synthetic continious filaments

Synthetic staple fiber
Synthetic staple tow

2 ~ Import coefficient for the last two

months6.

3 « Annual import of synthetic
4 - Sifag Production (Source:Ind, Dev,

Bank)

5 « Cord (Soeurce (Source:Ind, Dev, Bank
statistics on tire industry)

-Total Censumption for 1967

Ton

3.592
3,228
20769

X

Ton

9,589
le2

10,740

1,340
2,520

The synthetic fibers used in Turkey

14,600
c/.o
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In 1966 the Total fiber censumption in Turkey was around
164,9 tons. 1967 was a rather stagnant year in textile
world, So if we assume that consumption figures will ine
crease at the same rate with population~3%~ we reach a figure
of 169.9 tons, Following such an approach yields a 8,53 %
share for synthetics amongst the total fibers, So it is
cleaxly seen that the utilization of synthetics is showing a
more rapid development than the world average, One must also
bear in mind that the available statistics do not reflect the
real demané for conéumptions since there exist severe import
limitations on thems Therefore if we assume that the end
figure we have obtained for 1975 namely 18,65 % as in the
previous series and this newly determined figurxe 8,53% for
1967 being true we eobtain a new serie as shown below,

Years Share of Synthetics in Total
Fiber consumption (%)
1967 8453
1968 9475
1969 11,C6
1970 12,32
1971 13,59
1972 14,85
1973 16,12
1974 17.38

1975 18,65

This new series have the following advantages:
a) It reflects a more dynamic point of view in the analysis
of textile industry and its developmental direction,

5 Source ¢ Turkish Industrial Development Bank, A report
prepared by Mr, Namk Ayarcar to be submitted to Projéct
Evaluation Bureau of the Bank, March 1967 o/ es
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Gives a clearer picture of the economy by freeing it
from the pressed demand considerations for synthetic
fibers. This is a very realistic approach when we con-
sider the possibility ofbecoming a member of the Euroe
pean Common Market, These series indicate the price
elasticy of the synthetics mere profoundly since a dec~
rease in their prices is anticipated.

Total fiber consumption (cotton, wool, silk, cellulose,
synthetic) in Turkey between the years 1961-1966 have
been determined by the Industrial Development Bank as
shown in the following table., The 1967 figure was cal-
culated by éssuming a 3 % growthe rate as previously
explained,

Years Total Consumption (00 Ton)
1961 11847
1962 124,1
1963 130,2
1964 13542
1965 144.,4
1966 164.9

1967 169,9

Source: A report prepared by Mr, Namik Ayarci to be
submitted to the Project evaluation department of
Turkish Indus trial Development Bank, March 1967

The above figure for consumption shows a parabolic in-

crease, thus while making the projecticns for 1968-1975
period the general formula for parabolic increase, that
is, y=a+bx¢cx2 has been employed Projections are

alas
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calculated in two different series,

a) Assuming that better results pertaining to the incre-
mental increases between years can be obtained, the i
first series starts from 1961l,~ the year that econo-
ric stagnation began to fade away to 1967,

P) The second series is prepared for the planned period
of 1963~1967 which is expected to show similar
developuental trends as that of 1968-1975,

Féllowing such a precedure graph - B is obtained,

Total Fiber demand in Turkey For the years

1968 =_1975 (1000 Tonsl

- d W - - e ]

Years According to 1961-1967 599959299-29-5292:42
1968 18643 187.4
1969 195,2 204,0
1970 210,43 222,2
1971 226,46 242,2
1972 244,11 263,7
1973 202.9 286,9
1974 282.,8 311,6
1975 303,9 338,1

The second series for the pericd 1963-1967 shows
tremendow increase for Total fiber demand, It assum
that there will be an almost % 100 increase in demand
in 9 years (1967-1975), Thus following the more con-
servative approach, my calculations are based on the
figures bbtained from the first series,

G

6 A Coefficlent obtained by past yeaxs experience; .

(This belongs to page 53 of the thesis)
0/’.0
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Tuwrkish Textile Industry's Synthetic Fiber Demand

A e B W Sk . s e e G A G A s R e ke . . S - s e kS A A A e S e W Y e Ee g

Proiections

A gon Wi Ay e e g sl i e

Applying the synthetic fiber raties previously deter-
mined in Turkey to the Total fiber demand projections
obtained in the latter table, and dediucting the figures
for tire cord demand (since tire cord is not a textile
product and since replacement demand ofpolyester fiber
will be analyzed in detail later), one can obtain Tur-
kish Textile Industry's demand for Synthetic fibers as
shown in the following table.

Total Fiber Ratio of Demand for Tire Coréd Textile

consumption Synthetic Synthetic Demand™ Industryls
Year {1000 Ten) %) Fibers Fibers % (Tons) Demand (T)
19681 .. 18643 9475 18,164 2,676 15,488
1969 195,2 11,06 21,589 2,842 18,747
1970 21043 12¢32 25,909 3.018 22,891
1971 226.6 13,59 30,795 3.205 27.590
1972 244,11 14,85 36,249 3.404 32,845
1973 262,9 16.12 42,379 3,615 38,764
1974 282,8 17,38 49,151 3.839 45,312
1975 303,9 18,65 56,708 4,077 52,631

X

: Considering the various investments in the industry,
it is assumed by Industrial Development Bank that
demand for tire cord will by applying this yearly
percentage to the awvailable figure of 2520 tons for
1967.

/e
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4 ~ Demand Proiectiens for_ggagester Filaments and taple

B A o oo Y e, e o~ —— - - A A e S e Gy B G T A D A . -

Fibers in Turke

A . S by

a) Utilization of Synthetics fibers in the world

e S g o e A e S 0 T S e S e B Y — . w0 Y o

Synthetics fibers can be categorized in four groups,

l) Polyamides

2) Acrylics

3) Polyesters

4) Others (primarily fiber glass)

As can be seen from graph~c the relative significance of

each type has shown serious fluctuations with respect to

total synthetic fiber usage., Polyamides being the first

developed synthetic fiber have shown serious increases in
the total, remained still important for a time, but have

shown some significant drops recently, Acrylics are genen-
ally used in woeolen and tricotage textile industries and

are pacing ahead relatively slowly. Recently, polyesters
seem to be the most desirable fibers in the market due to
their easy mixability with cotton, wool and tricotage fibe
ers. The patent right which belonged to I CeX. till 1965
is now open to competition, Thus the production of pol- T
yester fibers are spreading all-over the world coupled
with continuous cuts in prices,

The consunption figures for other synthetics is rather
limited, It is expected that the sharec. of pelyamides
which was 57,9% in 1960 will fall to 43.0 % in 1968,
This approach also predicts the levels of peclyamides as
being 29.5 % in 1975,

Acrylics, being 15,6% in 1960 is expected to climb to 19,0
% in 1968 and to 25 % in 1975,

o/’oo
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Polyesters on the other hand are increasing from 17,5 %
According to this trend this
level is expected to hit 32,5 % mark in 1972 and 36 %

in 1968 to 28 % in 1975,

in 1975,

Other synthetic fibers which were around 9 % in 1960 is
expected to reach a level at 10 % in 1968 and 11 % in 1975}
without any significant change.

b) Turkey's situation in 1967

e R e e T

Import figures of synthetic fibers for the first 10 months
of 1967 are available,

import figures,

industry for synthetics.
tions the break-down of various synthetic fibers in Turkey

To this total, one must add the yearly
1340 tons polyamide production of $IFAS to reach a final
figure that reflects the total demand of Turkey's Textile

4in 1967 are as follows,

1) Polyesters
(Imgorts)

Assuming that the monthly averace
for the last two months is almost 12 % higher than the
first 10 months average, one can calculate the total annual

According to the above considera$

59

Synthetic Fiber Coggumption in E;gkey(lg 7

Ton

Continious filaments
{51.,01.22 and 42)

Staple fibers
(56,01,12)

Total ceeesosvasesess

2) Acrylics
{Imports)

73945

_3.932.4
44672.0

Continious filament
(51.01.24 and 44)

Staple fibers
(56.01.14 and 300%
of 19)

Total $rdrssessssncea

10.6

1.935.7

15,8

84,2
100,0 °

0.5

9945

100,0

38,7

16.0
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3) Others (Imports) Synthetic Fiber Consumption in Turkey
Ton % %(1967)
Continious Vinylic (51,
0l1.23 and 43 7847 573
Staple Vinylic (56.01.13) 9,0 6¢5
Polypropylene (56.04.,11) 28,2 2045
Other continiocus fila-
ments (51.,01.,29) 21,4 1547
Total seeesecescsocsvene 137,3 100,0 1.1

4) Polyamides (Continious
filaments=Imports)

Fish nets cord (51.,01.01) 168,0 3.1

Polyamide (51.01.21 and 41)2.5926 48,7
Others (51,01.29) | 406.7 746
Staple polyamides(55.,01,11) 822,0 15.4
Domestic production(SiFAS) 1.3400 25,2
TOtal seacecocsesasecesce 5033643 100,0 44,2
General Total seceecvesses A22081a3 100.0

Sow ce: Turkish Chamber of commerce yearly static figures for the
' year ending 31, DPecember 1967,

Analysis of this table shows the important share of polyesters
in Turkey's synthetic fiber consumption, when we compare the
distribution of synthetic fibers in Turkey with world figures
we obtain the following Table.

o/ e
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Turkey (%) World (%)

(1967) (1967) (1968) {(1972) (1975)
Polyester 38,7 26,6 28,0 32.1 36,C
Polyamide 4442 45,3 43,0 36.0 29,5
Acrylic 16,0 18.5 19,0 22,3 25,0
Other 1.1 967 10,0 10,4 11,0
Total 100,0 100.0 10G,0 101,0 101.5

The world figures for 1968, 1972 and 1975 are the results of
graph-C, 7This Table yields the following conclusions.

1) Ratios for polyamides and acryclics are not too far frem
world averages. Conkidering the easy mixability and machi-
Znability of acryclic fibers a faster growth in their
field can be expected.

2) Fibers  under the category of "others" are almost not
utilized at all in Turkey. Anyway the major portion of
this category belongs te "fiber glass™ production when
we analyze the world, So one should not expect an impor-
tant development in this field for the short-run.

3) In Turkey polyesters have reached a level in 1967 that is
the world the world's efpected to reach in 1975. While
acrylic prices are constantly dropping in the market,
large polyamides inventories are accumulated. On the
other hand demand for polyester are still increasing, in
spite of its very high price of 27 N./kg. due to contini-
ous increased mark-ups of the impoxterxs on the sales pricge
Sc one can conclude that, if the importation of polyester
were set free, this ratio would be much higher than the
one refleeted in the above Table.

./Q.
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Synthetic fibers in the period 1968-1970
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Basing one's judgement on the previous factors discussed
and results obtained, there emerges two possibilities to
determine the share of polyesters in Total synthetic
fiber demand:

1)

2)

Polyester prices will fall, thus consumption will
increase,

Considering the 38,7 % level of polyesters today unde}
the consifleration of;

= Acrylics will show a vast development

~ There won't be any drop in polyamides

- Others category may show some kind of development

62

Since the development offtothers" category seems
rather misty for Turkey, one can assume that the
distribution will still be betweem polyamides,
polyesters and acrylics and,

foreseeing that the share of polyamides will follow
the falling trend of world figures, the ratio of
polyesters will bit the 40 % level in 1968-1975
periods

one can assume that this level will gradually drop
to 38 % in 1968, 37 % in 1970 and-finally to 36 %
in 1973 to reach on equlibrium with the world level

While doing the projection analysis the first app-
roach is considered te be an '"optimistic" one while
the second one constituting a "conservative! altern
tive.

o/"“o
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According te Namik Ayarci of Industrial Develdpment Bank
= Chief executive of "Textile Projects Evaluation Bureau
one can roughly state demand for polyester continious
filaments is arxound 25 % and polyester staple fibers 75 %
presently, It is assumed that these ratios will shift to
15 % polyester filament and 85 % staple fibers in 1975i
Essentially this is a sound statement, since staple con=-
sumption ratios are continiously increasing all-over the
world, This ratio is 84,2 % in Turkey in the year 1967
as shown by the "Synthetic Fiber Consumption in Turkey
1967" Table, So I have assumed this fixed rate of 85 %
staple fiber demand in my coming analysis, since there
wasn't any indication that this ratio will increase,

e - 1968 = 1973 Staple Polyester Fiber Demand in Turkey
The "optimistic" and "conservative'" demand forecasts as
was reached accorxding to sections ¢ and d are tabulated
below,
& Optimistic Approach
Year Synthetic Poly. (%) Poly. Dema. Staple Poly. fi.Staple P.f:
Fiber Dem, (Ton) (%) (Ton)
{Ton)
1968 15,488 40 64195 85 . 5.266
- 1969 18,147 40 7 +499 85 64374
- 1970 22,891 40 94156 85 7783
1971 274590 40 11,036 85 9.381
1972 32,845 40 13,138 85 11,167
1973 38,764 40 15,506 85 13,180
1974 45,312 40 18,125 85 15.406
1975 52,631 40 21.052 85 17.894

o/oe
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Conservative Approach

Fiber dema, (Ton) (%) (Ton)
{Ton)
1968 15,488 38 5,885 85 - 5,002
1969 18,147 38 72124 85 6,055
1970 22,891 37 84470 85 74200
1971 27,590 37 10,208 85 8.677
1972 32,845 37 12,158 85 10,330
1973 38,764 36 13,955 85 11,862
1974 45,312 36 16,312 85 13,865
1975 52,631 36 18,947 85 . 164105
The flow and supply of this demand is shown in graph-Di
£ - 196821975 Turkey!s Demand for DeM.Ts

DM,Ts is the main raw material for the production of
continious polyester filaments anc staple polyester fibers}
To produce 1 kge. of polyester fiber, 1,080 kg of D.M,T is
necessary, Considering this ratio only and assuming that
the total of polyester demand can be supplied domestically
the following "optimistic™ and " conservative' predictions
for DeM,T, demand can be obtained.

Optimistic Approach °

Yeaxs ' Polyester Demand (Tons) DeM,Ts Demand (Tong
1968 6.195 X 1,08 6.691
1969 T+ 499 x 1,08 8,099
1976 94156 x 1408 9.888
1971 11,036 x 1,08 11.919
1972 13,138 x.1,08 14,189
1973 15,506 x 1,08 16,796

o/.o
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Optimistic Approach
Years Polyester Demand (Ton) D;M{T. Demand (Ton)
1974 184125 X 1,08 19,575
1975 21,052 x 1,08 22,736

Conservative Appkoach

1968 5¢885 x 1,08 64356
1969 7,124  x 1,08 7,694
1970 8,470  x 1,08 9,148
1971 10,208  x 1,08 11,025
1972 12,153  x 1,08 13,125
1073 13,955 X 1,08 15,071
1974 16,312  x 1,08 17,617
1975 184947  x 1,08 20,463

The flow and supply of those demand patterns are shown on
graph E,

Conclusion

The method utilized in our study was a choice due to its
avallability and practical application. The method is
primarily based upon the following correlations existing
in textile economy,.

a) Thexe is a relation to some extent between per capita
income and per capita fiber consumption.

b) The second relation is between the distribution patterrs
of synthetics amongst themselves and per capita incomZJ

¢) There is a third coxrxelation which is a tertiary one,
This is the three-way relation betweeh per capita

e/ 9
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income, per person fiber consumption and the distrie
bution patterns of synthetics amongst themselves.

It is true that the method employed involves ample
amount of forecasts., But keeping in pace with the
world patterns together with careful considerations
for Turkey increases the reliability of the method,
This point especially became pronounced when the
actual first month import figures were obtained for
1968, The forecasté& figures in this thesis almost
exactly fits the apparent figures obtained recently,

To sum up the following results may be obtained from
this market analysis,.

1.

domestic demand, If the outlined predictions abou

66

Demand for polyesters will reach to 5900-6000 ton
in 1968, 8500-9,150 ton in 1970, 12,100 - 13,100
ton in 1972 and to 19,000~21,000 ton in 1975,

Those figures may be considered as being the rathel
optimistic figures of the investor companies.,
SeA+SeA, which seems to be the main competitor for
the K,E.K. producers will start his operations to-
waxpds the middle of 1969, It has a capacity of
approximately 4000 tons, Prekently this capacity
of S.A,S.A, seems incapable of satisfying the

the polyester demand hold true K,E.K. even togethe
with S,A.S.As will not be able to satisfy the do-
mestic demand in 1975. Both factories may have

to double their capacities by then., In the cencaius
sioen part of this thesis, a thorough analysis per-
taining the respective market shares of this two
companies will be given,

o/o¢
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Considering the D.M,T, demand, this is hoped to reach
to 64350 ~ 6,700 tons in 1968, 9,150 - 9,900 tons in
1970, 13,100 = 14,200 tons in 1972, 20,500 - 22,750
tons in 1075, D.M,T, production unit which is going
to be the first one in the country aims to satisfy

to total ofthe demand in the near future, K.E.X, basiF
is 164,000 tons per year, Domestic sales af the pro-
duct especially to S.A.S.A, and even import possibilid
ties are foreseen in this field, The chief competitich
that may come in this branch is from the Petro-Chemi-
cal Industries, Again a critical analysis of this
possibility will be carried out in the conclusion part
of this thesis,

0/'00
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1)

2)

3)

4)

Technical Background of:.the Process
Process description
Production method of the polyester fibers

Selection of the Production process
D. M.T. VS. T.P.AO
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1 ~ Technical Background of the Process

Polyester is a condensation product of dimethyl tereph=-
thalate and ethylene glycol, DeM,T. is oxidized directly
from p-xylene in the presence of (nitric acid and) metha-!
nol, About 0,31 1b, of glycol and 0,86 1lb of ester are
added to the reactor for each pound ofpolyester. Poly-
merzation is carried out at high temperative using a
vacuum. A polymer chain containing about 80 benzene
rings is formed., After filtering this material it is
melt spm, The filaments are streched about four times
their original lenght, The general scheme of the process{
is given in (Chart - 1). Major reactions involved in
the process are :

I
CHy /i-O-CH-”
| 4 30, + 3CH_ OH—> + 4H,0
dy Q
N
CH, - 0 - CH,
I
)
P -~ xylene

Catalyst: Cobalt Naphthenate or the organic salts of
Cc0, Mn, Pb, Cr, Fe, Ce,. All this can be wed for the
initiation ofthe reaction, '

R i 1
- - CwOH4+ HC ~ 0 « C = - =0 - CH
A i
Ethylene glycol
I PR
____.>2CHSOH+Ho-c!:-?H-o-c< >-c-o-§-§-oL
' H

bis «~2«hydroxyethyl terephthalate
di glycol terephalate o/ v
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- g C Dt S - ger S Dy s o oy B 22 sen. W o

0
s

ne [HOHZC-CH o-v-< >-é-oca oai—-»ne f‘ H,C4CH, o-c-( > =G0

- p@lyethylene terephthalatp
n4H,CoCH,OH# (n-1) [CHZOH-CHZOH-Cﬁon”! '

glycol <

Formation of this mixed monomer is alse possible according
to the following equations:

1) 2HO(CH,),OH+HOOC ~COOH—>2H o-:-HO(CHz)zooc-\:“ S=C00{ .
(CH ) ,OH
Ethyleneglycol Terephtalic acid
2) c \
+ HOOC >-CO0H—-> HO(CH,,),,00C
H,C——CH (CHp)z (=00

2 ‘ (CH, ) ,0H

Ethylene oxide

A ~ Discentinious process

In a mixing vessel D,M,Ts is dissolved in the preheated
glycols After the addition ofcatalysts, stabilizes and
delusterants the mixture is filtexed and transfekxred to
the ester interchange vessel, The vapour mixture formed
during the reaction passes a column mounted on the reac=
tor for condensation of glycol and Do M, f vapowrs. - Meth
nol vapours are drawn off overhead into a Bubsequent
indirect cendensers

The subsequent polycendensation process is carried out i
* an autoclauve at increasing temperature, During a residenée

time of several hours the autoclave is continiously eva-

cuated up to a maximum,

Q/Qo
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chips are dried under vacuum in a tilted drum driers The
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By proéuct;glycol*is seperated. The polymer melt is spun
out from the autoclave through spinnerets to ribbons,

which are cooled in a water bath and then out to chips by
a granulator. In order to secure a low water content the

maximum final moisture content of the chips allowed for
spinning is 0,02 % by weight.l

. G- S v w0 om R > > —

Via a conveyor chute powdered D,M,Ts is continiously trans
ferred from an intermediate tank intovthe melter., Molten
D,MsTe is filtered and fed to the reacter for ester inter-
change via metering pumps.

From a storage tank, ethylene glycol is passed via meter~
ing receiver to the mixing vessel where catalyst is added,
By metering pumps the mixture is fed to a preheater and
to the reactor, Exact feeding of DeMsT. and glycol is
warranted by a level controllers

Methanol vapours splitted of during the ester interchange
are seperated in a distillation column from entrained by~
products, glycol, and diglycolterephthalates, The vapours
drawn off overhead are condensed, cooled and led to a{
mathamol storage tank, The bottoms of the column are
recycled to the reactor. Digliycolterephthalate formed by
ester intexchange undergces polycondensation in several
steps at increasing temperature and vacuum, By product
aglycol is removed from the process by condensation of the
vapors formed, The desired viscosity of the product is
finally reached in a finishing reactor. By means of a
discharge device the polycondensate is led from the final

/oo
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reactor stage to the spining systems, A by-pass alloys
chip production if wanted. The total ‘of the process is
shown in the flow-chart in (Chart 2.)

S £33 B0 B e . D (e e OTY S . . A-Ens At P s @ T D O ks D B AT e > o -

Production offilament and staple fibexrs from the polymér
melt can be furnished by two different ways.

“ae Direct Epinning: The polymer in the polycondemsation
plant is immediately fed to the spinning stage.

i.Ps Chip spinning : The polymer is spun to tows and cut intb
chip, The dried chip is molten and fed to the spinning } 7|
plant. This is the process that will be utilized in the|

KsEsK, project., The melting process runs as follows.

From the chip container the chip is falling via a siide
ahd an intermediate receiver to a screw meltexrs The
screw, rotating slowly, pick up the chip and transfers
it to the melting zone and the spinning pumps

In both processes, either direct or chip spinning, the

polymer melt is distributed to the individual spinning
systems via dowtherm-heated pipes, Im general, 6 s?inn—
ing positions together with the piping systems are com-.
bined in a so-called manifolde. Each of the spinning posf-
tions disposes 1 to 4 metering ﬁugps which guarentee an
exactly constant flow of the melt through the bores of
spinning nozzles.(spinnerets)., Filaments emanating fro
the spinnerets are cooled in blow ducts, When havirng

passed the spinning ducts the threads are running via

preparation and moistening disks and subsequent awiliary
gadgets to the take up devices

For production of staple fibers two techniques are in usg.,

0/00
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Threads are drawn off in common by a draw-off machine w
which precedes the tow deposit in cans; The tows taken
off in cank are conveyed to the fiber processing line,
This is the method used in KsEsK, projecty

Threads are drawn off seperately and wound on bobbins
which are creeled and processed further on a fiber pro=-
ceéSing line, In fiber processing line streching, crimp~
ing, fixation and cut ting are effected, The cut material
is suched off and pressed and bandaged by a baiing preks
to bales for shipment, = (Chart-3) indicates the following
processes in detail,

For production of tows ("“tow to yarn') tééﬁniqﬁéri) is
employed exclusively, For production of filaments the
threads are taken up seperately on bobbins which are
processed further on the draw twisters, Any strand of
continious mul tifilament fiber of 1100-750,000 denier
without twist is called tow. The majority of the tow
produced is in the range 200,000 to 450,C00 denier and
the filament number range of 133,334 - 48,000 on a denier
per filament range of 1.5 =~ 50,

In reducing tow to staple length two general methods can
be utilized, "
1) To break the filaments
2) To cut the filament by means of:
‘a) Dry cutting and;
b) Wet cutting

which gives hetter finishing touches and durability to
the product., This second method will be used in the
KsEoKs projects - o

’o/oa
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To sum up the finishing process a brief look to table 4 is
adequate, '
Table - 4
FLOW SHEET ~ FROM MONOMER TO FABRIC
Monomexr
Polymerx
.z///
- ///
Melt Spinning : Solution spinning
(Pigment Dyeing) ~ (Solution Dyeing)
N T
\\ \
\\ ? ~ -
Continidus Filament Tow Tdﬁr/// ContiniousF,
| | \
/ Tow te Shiver Con&erting \
gf (Tuxrkeo Staples, Pacific conventor) \
7 }!
7 rd
/ / \
/“ o Staple o \
/ - P
]/ oal \
| { Worsted System Cotton System Wool System
' Picking Picking Wool System
| »
Carding Carflng
) P Openin
Combing Drawing pe 9

| b
§ - . i

Pin Drafting

Roving — e SPinNAing e Carding

Texturing

/J///(Dyfing)\\\\\g\
e H .,

Knitting Slashing TS%}lng

.y Weawin g ’
. o
“Dyeing+Finishing
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D « Selection of the Production Process

As can be seen from table -« 1 of this chapter there exist
two alternative processes for polyester fiber production}
The first process of starting from p-xylene to produce
te produce terephthalic acid and then treating it with
methanol to produce D.K.T, was already discussed. The
alternative process again starts with p-xylene, shifts
t0 PoTsAe as in the first process, but omits the methanol
and ethylene glycol addition phases to reach the pre~polypek
phase as indicated in (Table 1). At this point the com~
parison of DeM.Ts and T,P.,A. methods is found quite'apprer
priate, ‘

a) DsMeTo/T:PsAs capacities (1,000 tons)l(A world wide

Surveg

s on am i gm

1966,/1967

D,M?Tg producers T}P,A. producers DeMsTs ToP.Ab

UsS.As 280 370 420 500
Puerto Rico - ~ - - 28
Belgium - .- - 90
France 4c 40 40 407}
West Germany 190 - 210 -
Great Britain 115 - 130 -
Italy 20 - 40 40
‘Holland 27 30 77 -
Total Western 390 ' 70 500 170
Europea ’

(Round up figures)

Bulgaria - - 14 -
Poland - : 10 - 20 -
Rumania = - 11 -
UeSeSeRe ‘10 , - 20 -
Total Eastern Eurepea 20 - 65
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DoMoTs Producers To,P.Ae Producers DsMele ToPeAs

Asia

Formosa 7 - 5 -

India - - 15 -

Japan 133 ‘ 150 170 200
Total fsian ,,, 150 190 200
Capacity

World Totals830 490 1175 598

This above described report which includes the 1969/70 capa~
city forecasts was the only available seur ce which includes
the world break=-down of D;M.T§ vSae TePoAs in detail, In Ameri
ca the trend is in favor of T,P,A, processes but with litle
emphasis, (500,000 ton T.P.As V.Ses 420,000 ton D,M.T, produc=~
tion) This difference &s much more pronounced in favor of
DsMeT. production when one analyzes Western and Eastern Euro-
pea statistics, In most European countries T.PsA, processes a
not utilized atlall,

While the expected developments in the T.P.A? production from
1966/1967 to 1969/1970 is only a tiny 3.7 % this forecasted

~ figure is a huge 41,5 % in the case of D,MdTe World trend
especially that of the more deVeIOped countkies~almost all
being European - was a major indication to K.E.K. investors to
indulge in the DyM,T, processes,

SQche: A report prepared by Vickers - Zimmer - Synthetic
Fiber Producers in July 1967 te be submitted to out-

side dealers’

o=
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b)

DoMeTn/ToP%Aé

Furnishers

Aside from the world trend, data was available pertaining
the major chemical industries present and future trends.
Tge below table deals with a chemical=industry survey
including nine gigant chemical firms in the picture,

I s
Ir .,
IIT.

v
v *

VI

VII .

VIII,

The analysis of the above table is a simple one,
gigant chemical corporations are utilizing D.M.T. and the
ones using T,P.A, are modifying their lines to shift the

DeMsT, process.

Amoco Chemicals Corps U,S.A,
Hercules Inc, ﬂiS.A;
Mobil Chemical Com. U,S.A,
Badische Anilin -~ Und Soda
fabriken (BASF-West Germany)
Chemische Werke witten der
Dynamit Nobel AG West Germany
Amoco Chemical Belgium S,A,
(Belgium)

Montecatini~Edison (Italy)

No.V. Petrochemicals A.K.U,

=~ Amoco - Holland

NeVs Hercules Powder Company
Holland

76

D¢M,T, only
TePsAqs only

D oMQT. only

D.M,T, only
T P.A, till 1969,
then will shift
D;M;T; processes
DeMsTe % 70
ToPeA. % 30

DeMeTo only

This company hopes
to shift totally to
DeM,Te production
by the end of’1968.

Most

But one must not forget that Mobil Chemica

corp. of U.SsA,, Amoco company are gigants:in chemical fiel

and their points of choosing TeReA, is worth a critical

analysis,

Q/go

]
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It was claimed that Witten process is more expensive than

- Amoco or Henkel process, is principally a matter of concerh

77

DeMoTo VS, ToPoAs

In fact there are two main subjects to condider:

I . The manufacturing of D,M,T, according to the witten
or Amoco process versus the manufacture of T.P.E;
according to the Mobil and Amoco process,

II. The differences respectively in the technical per-
formance of’D.MQT; vsSy TePeA in polyester manufacturef,

As was pointed out the process that will utilized in the

K+EsKs process is witten's D.M,Ts production method,.

the other alternative of Amoco process. A recent series
of articles which appeared in "Buropean Chemical News" gavge
sound answexs to such criticisms whethexr DeM.T, made by
Witten process is more expensive than D,M,T, made by the

for the manufacturer of the product. Although this is trup
we can imagine that the polyester fiber producer, the cus-
tomer for D%MJT; is interested to know which process in
the long run is the most attractive one, in other words,
how long and how fiar are the processes able to compate
without losing moneye.

The following defending points can be stated in favor of
the Witten DyM,T, process,

1) The Witten process is not a 4-step process, The readdyx
at the very first look at the flow chart on (Table 1)
may have such an impression, But a further detailed ;
‘analysis of the total flow chart in (Table 2) clearifips|
this point. The two oxidation steps from para-xylene
to solvic acid and from methyl parasoluate to mono

methyl terephthalate are taking place in one step
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2)

3)

4)
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which means in one reaction. The esterification of
the solvic acid and the mono methyl terephthalate
also finds place in one step.” To sum up, the Witten

process 1is also a process\that takes place in two reaf.;-

listic step as in the Amoco processy

In showing the cost for the Hercules Witten process,
the cost for utilities has been seperated from labor,
maintenance and overheads, The total of these opera-
tion cost factars amount to 4,46£¢/1b which is more
than double the same cost for Amoco and Mobil pure
ToPoAs processes, A more realistic figure would be
a slight1§ highelk operating cost for the Witten pro-

CcCeSsSse

The conversion of crude To.P,As to fiber grade T,?%A;
is described as being carried ocut by recrystalliza«
tion in Mobil or Amoco processes, But by such an
approach it would be insufficient to remove the
aldehyde acid impurity, so that it is more likely
that a more expensive operation e-g hydrogenation is
being usedl which will surely increase the cost patteins|
of the T.P.A, process in the w favorable direction,
Another considieration at this point is that the ones
that claim that Mobil process to produce T.B.A, is
cheaper than DiM.T. production neglect one important
point, It is noted that oxygen is needed for the
Mobil process and that investment for oxygen is not
i1 cluded in the cost calculations of Mobil process),

Processing the T,PsA. means additional problems bee
cause of plant corrosion, The neutral D;M.T; does
not give any problems in this respect, ./;'
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6)

7)

- It is often stated that the disadvantage of using DaM,T

79

In most of the considerations against the D{M.T; pro= -
cess no credit is given for the recovery of methanol

as shown clearly by re-cycle operation in (Table 1)

of this chapter, Basefl on the assunption that virgin
methanol sells at 20 ¢ per U,S, gallon and that the
rework methanol with a purity of abot 95 % is credited
at 3 ¢ per U.S, gallon less, it is clear that thls brlné
a credit of at least 4 % to the D.M Te

is the added complication introduced by methanol., But {::
in fact this is a minor complication, Being a liquid
product, the rework methanol is usually shipped back
to the D,M;I. supplier, The polyester manufacturer in
reality is handling a liquid product and cost of pum=
ping is insignificanty, For customers whose plants are
not in the proximity of the D¢M.T, plant, the rework.
methanol can be purified or sold on the local market,

In less:developed countries where demand for this rewori-

ed methanol in the lacquer industry is negligible, the
polyester producer might add a distillation column to
his plant and sell purified methanol,

Since the esterification and polymerisation of T.P.A. tq
the diglycol terephthalate or bis~{hydroxethyl) tereph~
thalate ktill gives some problemsg.wecthink that D.MsTe
deserves a premium, There are hardly énykpolyester
fiber producers known wit h a satisfactory batch poly=
merization process based on T4RsAs The continious
polymerization process can be used only byrlarge produs:}
cers, Furthermore, licensing cost for a T.R.As based
pelymerlzation process must be considered by anyone

contemplatlng using ToPgAg s/;‘
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DeMoTs is a product which is very easy to transport
in the plant, At a temperature of 140°C, it is liquid,
has a low wiscosity and can be pumped like any liquid.

TePafh¢, on the other hand, with a melting point of over
400°C has to be processed completely in a different way.,

It is not molten hence has to be txansported mechanical]y

1

In the near future transport of DeM,T, from the D.M,T,
producer to the customer will and more take place in thg
molten form which indeed in an appreciable saving,

Under the light of the above considerations D,M.T. pros
cess chosen for the production of synthetic polyester
fibers in the K.E.K, process was found to be a very
sound decision, This decision completes the discussion
on the production process, The next chapter of this
thesis will devoted to the analysis of thie economical
feasibility of this project. .

0/%’0
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CHAPTER V

Economic Feasibility of the Project

A) Plant site and Location
B) Investment
C) Unit Cost Calculations

D) Economic Feasibility
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The bulk of this theis is given in this Chapter. Under the
heading of the "Economic Feasibility of the project', start-
ing from the selection and evaluation of the plant site and
location, the break-down of investments in detail are analy-
zed. In this part the K;E,K, project proposal given to
Turkish Industrial Devélopment Bank was taken -as the basis
of analysis, Varieous corrections and re-evaluation of some
figures are done according to the norms used in the project
evaluation department of the Bank, which operates within the
Technical research department. After the break-through of
investments the profitability and break-even conditions of
the total project (sanlyzing polyester fiber and DeMeTe+ unit
seperately) were considered for various states of nature that
may occur in the future, The alternative ways of action and
respective payyoffs for these states of natures are calculatef
and criticized, The chapter ends with a two-stepped cash
flow (discounted) analysis of the project to show that net
present value of the project is positive, and therefore accepf
tables

- -

Aﬁ Plant Site and Lecatlon

As was p@inted out previously the KaE;K% project is a two
step project, The first step is the establishement of
a 5000 tons /year capacity (including chips) polyester
flber plant and the second one being a 16,000 tons/year
QCMQ

e oAl

While choosing the plant location and site the following
factors should be considered.

; plant which will satisfy the total domestic demand}

a)'-As'it is pointed out many times by the KeE,K. execu~
ting an expansion of the polyester fiber capacity
from 5000 tons/year to 8,500-10,000 tons/year is
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b)

d)

;1991999_m2 with a minimun front of 200 metres is

" ¢ity of the water resource,

82

is being considered. Bearing this fact in mind
together with the consideration that this future
expansion will involve the establishment of many
side wnits and social buildings, it is concluded
that a site having surface area of at least

essential.

A site having a leveled-off surface wit h reasone
able proximity to markets where construction mate
rials will be purchased is advisable, Apart fro
the technical construction analysis of the site,
the community near which the plant is proposed
to be built should be passed from a careful sereer-
ing process in order to have sound idea about the
enviromental conditions, Such an analysis would
give the executives an idea about their future
potential work force and the enviremental attitudp:
towards such a factory.

The site should be as near as possible to the maih
transformer station and the hidch voltage line for|
security and cest considerations,

Since water will be utilized in large quantities
in both polyester fiber and DeMeTe processes a
very careful analysis of the water content in
terms of quantity and quality shoul d be carried
out in order to be safe in the future . This
point is of prime importance and the basis of
plant site should be based upon the future capa~-

o/es
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The project considers to provide a certain percentagey
of machinery, material, know-how, engineering a work-
force locally, The proximity and availability of
those outlined human and inhuman resources to the

proposed site should be subjected to comparative rank
ing.;

£) A most important consideration is the proximity of the
site to the consumer markets (cotton and woolen tex-

tile producers who are utilizing polyester fibers in fhe
processes,)

Under the lipht of the preceeding considerations a plant
site around Bursa or Izmit bay is found to be the most
cenvenient place. Because of the following:

1, The main market for K,E.K's end products is primarily
spread in the Marmara region, Istanbul being the cen-
fer of gravitys, The flow of materials and equipment
to K,E.K;,from foreign countries and local sources
will be via Istanbul, - So considerihé the above stated
security factors the nearer the site is to Istanbul
the bettexr it is.

2, Considering the desired characteristic of the labor
force and potential electiical capacity which is very
important in K;E;K.‘s case specialized laboxr force
would be needed~the proposed area is still around

fzmit bay or Bursa;wﬂ -

./‘:00
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Bs Investments
Ae Fixed Investment Totals:
TLs According to the préjiFt»
Land 14000000 surface area 100,000m
\AJO‘&. / n®
This is a crude guess
Improvements of 100;000 since the land is wm -
land known

Pump systems, wells,
Water Recovery and 700,000 water towers, again a
Canalization guessed figure

s e --—q—-g———m—u-umnm— Ly e Sl )

Polycog@gnsatibn unit 4,725.000
Yarn and drawing unit 2,925,000
Climatic unit ' 442754000
MsGePistillation unit. 675,000

Those figures are
given in the pro-
posed made by whol
in 11/11/1967 con-
sidering the fac~
tors of Turkey,

13%4

Fiber Storage / 790,000 |

D.M,T, Storage 790,000/

Tanks 337,000

Side units 560,000

Others 250,000 1543274000
| Tdtal 154327, 000

Administrative and Social

Buildings

Tgqtal 12bol
n” is taket
of 500 Tfm
includin
the tota

S
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Buildings fior work~force

residences 1,000,000

W ke o S SO e 4 Aoy a0 me

Machine and equipment that is going
to be imported (Fob) (Appendix I=-a)

The equivalent of this sum in

Turkish currency

(Fob-Cif) Difference (Appendix
I-a)

Cif Total (Appendix I=a)
Total Import expenses (Appendix

I=a

Foreign Engineering fees (Appen?§§

Local engineering, evaluation and
project fees
(Appendix VIT)

Letter of credit expenses
. ' (Appendix VIII)

Domestic Transportation, Insurance

expenses (Appendix V)

TL 2,728,500

85

of constructioh
expenses

A total of 20
residences is

being consideredk

for bgy personne

100 m“/residence
$ 2.412,800
Tt 21.908,224 °

L 14533,576

TL 23,441,800

T. 10.123.530

T. 11.804.000

T 500,600

T 965,000
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Machine and equipment that will be
provided locally:
a) Polycondensation unit (Appendix VI) T 10,300,000
b) DeMsTe "o o) 114430,000
Assenbly expenses:
A) For the DeM.T, unit
a) Payable in Foreign currency T 14219,000
b) Payable in local currency (Appendix T 596,000
B) For the Polycondensation unit
a) Payable in foreign currency '
. (Appendix X) T 23098,550
b) Payable in local currency T 9545000
- C) For the converters
a) Payable in foeign currency 18,160
b) Payable in local currency 10,4000
Expenses of the experimentation phase
A) For the DyM,T, unit
a) Payable in foreign currency |
/Appendix XI) 122,600
b) Payable in lecal currency
(Appendix XI) 37,500
B) For the Polycondensation unit
| a)Payable in foteign currency 1,041,250
b) Payable in local currency 261,000
C) Raw material expenses in the experi-
mentation phase (Appendix XI1) 1,155,000
2las
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D) Rersonnel, Power expenses in the experi-
mentation phase (Appendix XI) 1,662,750

Utilities and Tramsportation equipment
(Appendix IX) ' 1.000.000
Contingencies (Appendix I~-a) 4,068.850

TLe 105.1654190

Interest for grace period
(Appendix XIT) T 16,252,000
Total of the Fixed investments Te _121a4172190_

o sl B (S i S s Bt P o S

The Break«down of Total investments
(For the Polyester and D,M¢T., units taken together)

121,417,190

Total Fixed Investment T g
Set up expenses (Appendix XIII) 115653,700
Working capital ({Appendix XIV) 25,000,000
T:  158.070.890
- Machine and equipment that is " APPENDIX -I

going to be imported

1s Uhde—Chemiéal Firm believes that 20 % of the machine and
equipment can be provided in Turkey, So by taking 80%
of the proformo invoice prices for the fiber polyconden~
sation unit and adding to this figure % 4 of packaging
coété, freight on board costs and insurance fees one can
obtain the F.OiB. pricess, ‘

é//?o
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2) Since the proformo invoice, pertaining to the parts to

be importéd for the DyMsT, unit, was available, the pricds
in this was taken as the basis,

3) For the conventors the proformo invoice of the Rieter
firm was taken as the basis,

APPENDIX I~-a

Polycondensation and Fiber Units

FsOsbs (DeMs) Fu0sb (8) Foo.b.(kﬂ
Polycondensation unit 36103,360 775,840 7,044,62
M,G; Distillation unit 482,560 120,640 15095,411
Chips Transport and Storage 212,160 53,040 481,60
Chips Drying 120,640 30,160 273,85
Extruding and Spinning unit 1,622,400 405,600 3,682,848
Fiber Processing unit 2,321,280 580,320 5,269,306
Side units 147884800 447,200 440604576
Total 046514200 2. 4125800 215008,224
Fob=~Cif Dif, Cif Customs Customs Importation
(1) ) Number % Expenses .
493,124 745375751 84¢l7,84-18  25-10. 448015550
764679 1,1725090 84-17,84~18 = 25-10 746,625
33,713 515,316 84-22 10~-10 225,710
195170 293,023 84-17 25-10 186,660
257,880 3,040,648 84-59 50-10 3,822,430
3685850 5.6384166 84-36 30-10 3,969,275
284,240 4,344,816 84-01,84-17 40-10,25-10 3,202,130
T, 1533.576 23,441,800 16,954,380
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DeMsT,. unit (According to proforme invoice of 13/2/1968
FaOsbe (DsMs) Foe0Oobs () Fooobe (1)
Machine and equipment 5,149,160 1,287,290 11,688,593
 Piping systém 152794300 3104825 2,904,011
Measurement devices  24345,370 5864345 5,327,013
Electrical equipment 906,170 226,540 2,056,983
and motors
Total 94680,000 2,420,000 21,973,600
6 Conventers S 1265650 1,150,000
Contingencies | eeeeneee. 199,150 1,808,276
(Pclyconol, D.M.T.unit)
Gemeral Total 5:158,600 46,840,100
Fob~Cif Difference Cif (L) Costoms Customs Importation
(1) Number % Expenses (1.)
818,200 12:506,793 84-17,84~18 25-10 7:9664830
2034280 3,107,291 84-01,84-11 40-10, ;2,290,075
| 25-10
372,680 5,696,693 90-24,90-28 10-10, 3,064,825
| ‘ 25-10
143,990 2,200,973  84-1C  20-10 1.256,760
1,538,150 2345114750 14,5784490
6 :
Conve 57s 500 1:207,500% 84-36 30-10 850,080
Con-
tingen~ , E
cies 126,574 14934,850 30-10 1.362:150
Gene ' e A—%
Toté 34255,800 50,095,900 33,745,100

S 20 v CI S oy o s e v
——— e e o e e e e e v L
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Since % 70 customs reduction will be applied the real importati
expenses are: (33,745,100x0+30) = 10,123,530 T

APPENDIX II.

Engineering Fees

The sum of the engineering activities will be carried out by

- the Friedrich~Uhde firm of Switzerland., Those engineering
activities include the follwwing: General planning of the pro=-
duction, power and side units, the choice of the machine and
equipment according to the desired specifications of the precesL,
the sum of the construction project and calculations in detail,
controls for the plans; preoviding the necessary work-force for
the assembly of the machines and equipment and the full respon-
sibility of carrying out the assembly operations until the firm
is readry for full capacity operations, The engineering fees
for the DeMeT, unit is 3,400,000 DsM, (850.000 £) and 1.800,000
DeMs (450,000 g) for the polycondensation, fiber unit. The
engineering fees will be paid as follows:

1 month after the signing of the contract % 20

4 @ " n  Jegalization of the " % 30

8 Y - i 1 3] " n 1 % 30

o v " " n woonwon % 10
At the date when KeE.Ks gets the full responsi-
bility of the project . % 5
After three months when K,E,K, gets the full
rekponsibility of the project % 5

1,300,000 § = 11,804,000 T,

s oo X 1650
7. 320 900 X 7€, o/ ee
w 57 450 a8
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- APPENDIX IIIX,

Corporations Tax:

In calculating this figure % 20 of the engineering fee that is
going to be transferred in foreign currency is taken as the
basis according to the following:

11,804,000 X 0420 = 2,360,800 T.

APPENDIX 1V,

Pur chase commissions:

% 10 of the total machine and equipment costs are taken, This
sum will be paid to the Uhde in foreign currency in F;OiB%
prices Py

(2+412,800 + 2,4205000) (0+10) = § 483,280 = 4,380,200 1|

APPENDIX V,

Internal Transportation and Insurance fees:

This cost is made ofthe fxéight charges of the machine and
equipment from customs to the plant site, and the insurance fee%
% 2 of the CoIsF. total is taken as the basis, '

(230441,800 + 23,511.750 + 1,207,500)x(0,02) = 965,000 T4

—— i oy st ot s B
gttt g

'c'/'}a
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APPENDIX VI,

Machine and equipment that will be locally provided

A) For the polycondensation and fiber unit: According to Uhde'f
economic evaluation % 20 of the machine and equipment can
be provided locally, To be on the safe % 50 excess of the

proformo invoice prices are taken as the basis,

Polycondensation and fiber unit 7+4900,000 T,
Overhead power-lines (1500 kva), Transformers, ' |

internal electrical system 1,400,000 Tie
9 Ton/hour capacity reactor system 1,000,000 T,

10,300,000 T,

B) For the DsM,T, unit: Again according to Uhde's project %

D OB e 2R o S S T AL T DN S WD I OTD LT ) e

20 of the machine and equipmemt can be provided locally,

% 50 excess of the proformo invoice prices are taken,

D.MoT. unit 7+730.000 %5
12 Ton/hour steam providing reactor 1,5005000 Ty
1500 kva. supplementary transformex ’

and system o ' , 14300,000 T,
Dyeing and Isolation 900,000 Tie

11,430,000 Tio

Analysis, Project and Engineering Fees APPENDIX VII .

The analysis, project'and engineering servises that w?ll be

provided in the lead time (The figures gitven by the K E.K. pro-

ject is taken exactly).

For the Polycondensation and Fiber unit Ti. 400,000

DeMeT,o unit .. 100,000
TLe 500,000

o/ o0
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. APPENDIX VIIT
Credit expenses:

% 4 of the machine prices that will be paid on Fe0:b, basis
plus the engineering, assembly and purchasing fees that will
be paid in foreign currency is taken as the basis.

i, S g i . 2cat s e e s

APPENDIX IX,.

Utilities and Transportation

For the Polycondensation and fiber unit Te 7004000
For the DeMaT, unit ’ 250,000
Foxr the cenventors - 504000

TLe 1.000,000

. ot 10l it e sy gt

Assembly Bxpenses

1, Pagéble in foreign currency: According to Uhde's

P e N P LY

report on 25/November/1967 the following specidized
personnel is required: 4 engineers, Head of the
Assembly Department, 1 assembly supervisor, 7 assembleprsf
The total fees:

537.000 DeM, = 134,250 £ = 1,219,000 1.

26 ayable in local currency:

SN B o o s o TS A A A K KO SO D T e ST S G A S04 T

Round-trip transportation fees of the specialized

personnel |

(3500 x 13) Tua 45,500
Nutrition and residence fees ) -
of the personnel (150 T./days basis) 310,500
Domestic assembly work-foxce 240,000

T. 596,000 /e
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B) For the Polycondensation and Fiber unit
1. Payable in foreign currency:
Round trip transt fees of the personnel
(12 x 3500) T 42,000
Nutrition and residence fees of the ™
(150 T./day) 499,500
Domestic assembly work~force 412,500
T. 9543000
C) For the conventors-— 7
1. Foreign currency (g 2000) ~ Te 18.160
2. Local " 10,000
28,160

- APPENDIX XI,

Expenses of the Lead Time

A) Fees for foreign specialists (D.M.Te unit)
1s Paya?}e_§§~§§§g§9§_§g§§ggg¥: Two Textile specialists

and one engineer from Uhde will carry out the activi-
“ ties in this period, Total of their fee:

54,000 D.My = 13,500 £ = 122,600 T,

—m—Emmmmimne

2. '§ayab1e in local currency:

Round trip e®penses (3 persons) Tte 10,500
Nutrition and residence (1501 /day basis) T. 27,000

B)’ Fees for foreign specialists (Polycondensation and fiber
unit)

1., Payable in foreign currency: 8 engineers from Uhde for

- T a0 mm 0 ey - - B T -

B , b/;"
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6 months, and one.chemist for 3 months will be employed.
Total of their fees:

459,000 D.Ms = 114,750 £ = 1,041,950 T

2. Payable in local currenc

v o e e a0 A S T S G G S T G e TR e e A o s e

Round~trip expenses (9 persons) <i131e500 TiL.
Nutrition and residence expenses
(150 T/day) 229,500 T,

261,000 T,

Raw material expenses in the Lead Time

Raw material 1. DeMiT,
scraps in the Fe0sb. T. (Customsfee, Internal transporg
. & 50,000 770,000tation and insurance includedp
grace=-period
2, Polycondensation unit
Fgegbo A TL!
g 25,000 385,000
Work-force = ls D.MsTs
c , ‘ 1 _
poyer, per (1+246,100 + 366,800 + 8.455.200)7, =874.25p
ponnel ex= / TLe
penses in 2, Polycondensation unit

the grace
o (9885100+1, 296.000+366.800+1a296 800+

414,40045,100,000) —==5 = 788,500 T,

P13~

period,
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Letter of credit expenses : APPENDIX XIT.

The equivalent of the total £ 8,325,000 foreign currency
credit in local currency is 75,591,000 e The interest rate
is calculated for 6 month's period (Period from it's acceptan~

ce to its utilization) with a % 1 interest rate.
6

(75+6914300 ¥—35 X 0301) T 377,900 3774900

Interest ofthe foreign credit for 24 months:

(7545914000 x 22 x 0,01) 15,8745100
Tie 1662524000

Set up costs ’ 4 APPENDIX XIII

1. Know-how fees: According to the know-how act reached with#
Hoechst at the date 20/11/1967, Hoeschst will provide all
the necessary technical information, will introduce the

technological improvements in this field, part. of K.E«Ks
personnel will be trained in @exmany and will guarentee
the quali ty of the product., The duration of the know-how
act is 5 years, For those services the following payments|
will be made to Hoeschst firm: 3,500,000 DoMe (8 875,000)
for the polycondensation and fiber unit as the know~how fel.
Although a know~how agreement has not yvet been reached for
the DsMyTe unit the K.E.K, executives hope to have act
similar to that ofthe polycondensation unita. Therefore t

sum up:

| The'tétal amount of the know-how fees is 7+000,000 DyM,
(8 1.750,000). % 50 of this sum will be paid at the sig-
nature date of the act, and the rest will be paid in threﬁ
year installements, The first portion of the know-how

o
8o

*
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fees will be provided with the foreign currenqyféredit
by the Industrial Devélopment Bank, Currencyffor the
remainipg portion will be provided from other sources.
The portion of the know-how fees that are included in
the set-up costs are:

8 8755000 = 7,945,000 T.

A S i e L i, S S Y o o g
v e T i e T S i e it o e

Training Fees: For the pelycondensation and fiber pro-

cesses 5 technical executives 0fK.E.Ke (4 weeks), 9
technicians and foux men(8 weeks) will pass a training|
period in Hoeschst factaries,

Transportation fees (14 x 3500) Te 49,000
Foreign currency needs 56,750

(350 g/month for the executives,
250 $/month for the technicians)

Total transportation fee for training 98,000
Total foreign currency outflow g 12,500 113,500

Transfer expense of the know~how and training fees

(7945,000 + 113, 500) 0.04 = T, 322,340

Corporations Tax to be paid for the know-how fee

79945.000 x 0420 = 16589,000 Te

_—EomomnEESs

Organization expenses
100,000 T..

450,000 Tee i
mmmmm I ./-’ .
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7. Contract and Mortgage expenses

S 84325.,000 = 75,591,000 Tie

75¢591,000 x 0,015 = 1,133,860 Tie

O . S oy e it oo i o st
o S e o T s e T e i e i

APPENDIX XIV

Working Capital

A) Polyester fiber unit (Chips included) 5000 ton/year
1000 T Brief Explanation

1,600 The importation of
material skock these materials will

. provided by petro-
Chemical industries
15 days avarage
stock is taken as
the basis.

1, Raw and supplemantary

2, Semi=finikhed materials

stock 2,500 The half of the prog
duct cost (less dept
reciation) for an
average of 15 days
is taken as the basis;

3e Stockref the finished

product 7,000 Basis was 1.5 monthg.

' Average cost of the
product (less depred
ciation) for this
period,

4, Other material needs 900 This is guessed fi=-
gure based upon pre-
vious experience.

5, Other cash needs 3,000

Work in Capital 15,000

o v q e oy o
T I s T e e e

/oo
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B) ’D.M;T. unit , 16,000 ton per year
1000 T.
1. Raw and Supplementary
material stock 1,600 . Same as above
2, Semi~finished materials
stock 2,400 n
3+ Stock of the finished ,
product 4,800 Basis 1 month
4, Other material needs 200
5 Other cabh needs 1,000
10,000
C) Unit cost Calculations

Annual operationai expehses and the coxresponding averagej
cost figures pertaining to the polyester fiber unit and

‘the DeMsTy unit are calculated seperately,

A)

' than the one utilized by Uhde is taken. (Uhde calcu-

Polyéstex Fiber unit

While calculating average polyester fiber cost per
kilogram three possible capacity levels, namelyg

% 60, % 80 and % 100 of 5,000 ton per year planned
capacity are being considered. The calculated average
cost and the basis of this calculaticn is given in
detail in (Table 1). In these calculations the raw
and supplementary materials costs, fuel and electri-
cal expenses are taken from Uhde's proposal exactlye
While calculating the overall payroll (labor and

administrative expenses) a more conservative approach

lates administrative payroll as % 50 of the labor
expensés, while % 64 of this figure is assumed in thq

0/50
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Annual operational : ( % 60) (_% 80 ) (%100)_
1000 Tu. 51,180 : 59,940 68#990

expénses
Average fiber cost E/kg, 17,30 15.00 14,00

100

Table due to safety reasons.) This 64 % is based

on actual calculations of the administrative expenses
and it is found to be more realistic, The depreciatipn
method is straight line while the useful life of the
items included vary,s In calculating the sales expen-
ses I made ﬁSe of the valuable experience of the K,E.N
executives in this field,

As a result the respective operational expenses and
the corresponding average unit cost in three differenf
capacity levels are as follows: : :

Unit 3000 ton 4000 ton 5000 thk

So the average cost falls from 17?30‘R./kg. when
working in % 60 capacity to 14,00 Ti/kg. while utili-
zing % 100 capacity. At this stage utilization of
% 100 epacity is found to be most beneficial,
Assuming that 100 % capacity will be reached in futurp

operations the following points are of interest:

1..A certain anount of customs tax is paid on the r;wi
materials (glycol etc,) that are importeds The
shﬁre of this sum in average unit of 1 kgs polyes-
ter fiber is 1,02 T/kg. So if it will be possiblﬁ
to provide customs~tax exemption the average cost
of polyester fibers falls to 14,00 T/kg.~1.02 T/kg
= 12,98 T/kg. ' '

2, This newly obtained 12.98 Ti/kg. €ost figure is a
highly competing one both internationally and
domestically. The domestic competition analysis
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B) DeMTs unit
The some type of calculations to arrive a unit cost for th
manufacture of D.MsTs are carried out in detail in (Table 2
the results of these calculations can be summarized as . fol=
lowss, 9000 ton 13,000 ton 164000 t

Unit (% 60) (% 80) (100 %) |

Annual opera- 1000 T 49,745 594335 684795

tional expen-

ses

Average DsMeTs T/kg 5420 4,55 4,30

cost

The
sis

1.

24

3

101

of the polyester fibers=if produced at this price with
other conventiondl textile fibers =~ stress will be on

cotton = will be analyzed in detail in the coming chap~
ter of this thesis

following conclusions can be drawn from the critical analy+
of (Table 2)

Shifting from % 60 capacity to 100 % capacity results in
a 0,90 T/kg. reduction in unit cost &£ DeMeTs

The main ingredient in D.M,T. production is methanol which
is imported, The share of customs-tax on methanol impor=-
tation is around 70 T/ton. If tax exemption can be provie
ded the cost of DeMeT, falls to 44230 T/ton.

Since the know~how and set-up expenses will be totaly cleaj-
ed 5 years after the active operational date of the factor
there will be a 135 T/ten reduction in DeM.Ts production
cost after this elapsed time periods So the new cost woulc

4230 T./ton-135 T/ton = 4,195 T/ton,

Another prime consideration in this calculatlons is Turkeyﬂs

./‘0
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possible entrance to the Buropean common Market. If this

is realized all the customs walls will be removed., This

removal will result in a 800 T/ton reduction in unit D.M,T}

costs, Because all raw and supplementary materials utilizp

ed in DeM,Ts process will be free of customs. Hence this
future prospect results in a 4195 T/ton-800 T/ton = 3395
T/ton unit average cost for DeM,T, This possibility is
not a misty one, Our entrance in the future is considered
to be must by all the speakers in the "Ewropean Common
Market conferences"™ held in Istanbul, September 1967,

If we enter the European Common market, the importediDSWka

free from all custom walls will enter the country with a
_price 3600 T./ton, Even if it is assumed that the calcula=
tions D.MeTs unit price is carried out on a rather opti-
mistic basis, there still exists the possibility of compe~
ting in foreign markets, Besides international market
possibilities, the existence of S,A.S.A, the competitor
firm in Adana must be considered, Presently S.R.S.A, hav~

ing a capacity of 4200 ton polyestekx fibéer / year and
planning a jump to 5500 - 7000 ton Fiber / year in the
coming years is importing the chief raw materials DeMeTs
Although the two firms K.EsK. and S.AsSsA. will be compe~
titive in their end-products S.A,S.A, may find it conve=
ment to purchase DiMeTs from KeEoK suppliers. Although
the trends of S,A,S.A, will be predicted in the Competitiv
Analysis part of this thesis, there is ample justificatio
for keeping K.E.K's D,M.T. capacity, at 16.,C00 ton/year,
a figure higher tham the volume of current domestic deman

When custom walls will be removed completely this domesti-
cally produced D.M.T, will be channelized to the polyester
fiber unit as the chief raw-materialp This very process

ofos




THESIS

ROBERT COLLEGE GRADUATE SCHOOL

BEBEK, ISTANBUL PAGE

103

will result in a 2,48 T/kg cost of fiber., Thus the newly
reached figure is 10.60 T/kg of polyester fiber, . This
reduced figure is reached by the K.E,K, investorsy While
trying to analyze the profitability of this project this
same figure will be used, The relevancy of this forecast
will be critically analyzed in the competitive analysis
phase of this thesis,

Economic Feasibility ofthe Precject

In order to evaluate the economic feasibility of the pro-
ject the concept of "profitability" or t"pea:cent return on
investment" is taken as the basis. While carrying out the
calculations the present value of money is not taken into %
consideration, The analysis is simply conducted to givé
the reader a general idea as to the economic feasibility
of the projectsy. The cost of capital and the present value
considerations will be discussed at the "Cash Flow analysijw
part of this chapter. This part includes a "Break-even angly
analysis®" of the two seperate items ofthe total project;
namely for the polyester fiber unit and DiM.T. unit, WhilT
doing this study two broad alternative conditions that the

company may face are considered, These:are:

1, According to the production capacities (% 60, % 80, %1GO)
‘as was seen in the previous parts ofthis chapter.

2, Conditions that may prevail;

‘a) First five years according to the present custom
laws,

b) Assﬁming that conditions pertaining to the custom
jaws will not change in the years following the

first five w ars period,

0/0:3
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Buropean Common Market regulations when our full
enterance is granted,

The analysis will be carried oit seperately for the Polj
yester and DyM,T, unit to arrive at two different
Break~even charts,

Polyestexr Fiber Unit

Calculations pertaining to the profitability of the polk
yester unit are given in (Table A) in detail, Analysis
of (Table A) is carried out in the existence of two |
possibilities; namely the persistence of the present
custom regulations and the total removal of these limi-
tations., The following conclusicns are obtained from
(Table A) |

1, According to present custom regime:

The sales price for polyester fiber is predicted to
be:18 T/kg by the K.EsK. executivess Under the pre~
sent conditions this figure is found quite approprie-
ate both by the S:AsS.A, and K.E.K. decision-makers,
bearing in mind that polyester fibers were sold for
28 ®/kg. in 1968, The capital is approximately 50

miliion iiras., So the annual in~ and outflows are:

a, In the first five years period, when the set-up

o e 3 D Sz D A AR B S oy D A e S W P T T D S S e B A S AT G V> W S S S W G e e ot

s D o N S AED A, U W e T M G O AR e D M M AN O AT S S T A B S o o

Net profit before Tax at 60 % production rate 2,8

million Te (% 6) |
Net profit before Tax at 80 % production rate

12,0 million L (% 24) e
0/50'"0




THESIS

ROBERT COLLEGE GRADUATE SCHOOL

BEBEK, 1STANBUL PAGE

2a

105

Net profit before Tax at 100 % production rate
21.0 million T (% 42)

be En khe following years when the set-up and know-how

O 0 4290 52 20 e 4 o W s B e St i e e m ko et e > ot = A e - — o T e e S Sy S . -

M G ST cum R D AT2 A S SO END A 2 AU Cxm e e e am v n s -

Net profit before Tax at 60 % production rate 5,16 mil-
lion . (% 10).

Net profit before Tax at 80 % production rate 17,36 mill

lion & (% 24)
Net profit before Tax at 100 % productiam rate 23,36
million TL (% 42)

The increase in rate of return on investment is very pronound
ced when operations shift from % 60 produciion rate to % 100
under the assumption that prekent custom laws will prevail,
Aside from all considerations it is clear that the profitabi-
lity ofthe unit is rathér high. A break=even diagram for th
Polyester Fiber unit is drawn in (Chart 1). This chart sho
that the Break-~even point under the present conditions is at
% 54 capacity, which surely gesults in a high profitability
index, The pay~back pericd for the polyester fiber unit is
roughly three years, (This figure is calculated by dividing
the total investment of nearly 100 million T. by the sum of
Net profit after taxes, interest expenses and depreciatiom
totals)

When custem walls are total ly removed:

Entering the Buropean Common Market both S.A.S;A; and K,E K,
has to face the keen competition that will come from Western
couﬁtries. To carry out a sound competitive analysis with

the international market, thie current C.I;F5 price of polyes-

t er » 0/6.0
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fibers in Burope 1.20 8/kg. = 10,9 T/kg. is assumed as o
the future sales price., This is quite a realistic and
conservative assumption since it is an optimal one
reached by the giants in this fields Those giants inclup
de such firms like Uhde of Germany and Montecattini of
Italy. Under such prehises, similar type of calculationg
are carried out in (Table A)., Again with 50 million
T. capital théffollowing in and outflow figures.are ob-
tained:

Net loss at 60 % production rate 7,48 million T

w m 80 % production " 2,40 " T
Profit before takes at 100 % production rate 2.48
‘millien & (% 5) '

So the profitability of the polyester unit greatly dee
‘creases to loss figures at 60 and 80 % capacity rates,
The Break-even point under those conditions are reached
at 86 % capacity level. At 100 % capacity the unit
makes profitrat a rather low rate (% 5)s So the entrancg
possibility to the European Common market damages the
economic feasibility ofithe project. But the following
points can be considered to the advantage of the project+

1, 7TIwo conditions; namely the forecasted in creasing
potential demand for the product together with the
hattery characteristic of the operational activities
(The capacity may be doubled by placing a new machi-
nery near the existing one., The plant, lay out is
planned considering this probable increase in capa=-
city.) will result in capacity increases of the unit}
This possibility will increase the profitability of
the project. The unit can thus survive even in the

0/6,0
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‘optimal figure of 10.6 T/kg. is obtainable only under

existence of such keen competition if capacity levels
are directed to more optimal ends., This is a fact that
KoBoKs and S.A.S,A, executives must seriously consider
since the optimal capacity for polyester fiber units
is between 12,000-16,000 ton/snnum , and this highly

such an expansion,

Turkey'"s entry into the European Common Market seems
certain., But, the general idea derived from the late
European Common Market Congerences held in Istanbul
1967, was that this entry would at least take another
10 years due to the 7 years grace period granted to
Turkeys, So under such sircumstances the total invest-
ments in machinery and equipment will bedepreciated,
this will result in a decrease in cost, Hence one mavy
except a 20 % rate of return figure for the project in
the future, even if we do enter the European Common Mard
ket and have to face their keen competition,

DsMoTs Unit

Calculations pertaining to the profitability of the
D,M,T, unit are given in (Table 4), Considerations for
this unit are the same as the polyester fiber unit,

1. According to the present custom regime:

Local sales price assumed for DsM.T. in (Table B)
calculations is 62000‘&/tdn. (Present-customs incly
ded-import price of DeM,T. is 5,500 T/ton) It is
assumed that this figure will drop to 5,500 T./ton
after a short period of time, Exports are assumed
to be carried out at a price of 3;500‘&/ton (Worid
Market Prices). Capital is 35 million T and the
in and outflows for the wmit are as follows,

ofss




K.E.K PRrolecT BREAK EVEN CHART (Chart_1)
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a) In the fixst five year period when the set-up_and

T — - - - - - —

I, 10,000 tons local consumptimn, 6000 tons exports:
Net profit for the local sales price of 6,000 T./tof

= 12,8 million . ( % 37)

Net profit for the local sales price of 5,000 T./toh

= 748 million T. (% 28)

II. Total local consumption of 16,000 tons,
Net profit for a local sales price of 6,000 T/ton
= 2742 million W (% 78)
Net profit for a local sales price of 5,500 T./ton
= 19,2 million (% 55)

b) In_the following period after this initial five years

- ——— - - —— - - - =
S ——— ——— - ——————— - —— -~ —— T

Total local consumption of 16,000 tons,

Net profit on local sales price of 6,000 T./ton= 29,36
' million T (% 84

Net profit on local sales price of 5,500 T/ton= 21,36
million L (% 61)

If the DyMpTy project is approved by the Industrial Deve=-
lopment Bank, being an industrial product the import of
DyMeTo will be prohibited under the assumption that pre=-
' sent custom regime will prevail, This indeed is a great
support for DeMsT, projecty There will be no local compe=~

oS o maa Thhes ATy Samrmnmat € 3 S s m 55 snee oo o e v il o oo L e O b e Ll | |

Uy ON VARIOUS
““CTS OF BRICK
STRY IN ISTANBUL

ATTILA GOKSEL

eAsIN BUS.AD
1968
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b)

If the DeMsTs project is approved by the Industrial Deve~
lopment Bank, being an industrial product the import of
DeMsT¢ will be prohibited under the assumption that pre~
' Sent custom regime will prevail, This indeed is a great
support for DeMsT, projecty There will be no local compe~
‘titions The only competitive source, the Petro-Chemical
industries do not include DeMuT o preductidn inm their comind

I, 10,000 tons local censémptinn. 6000 tons exports:

108

n_the first five year period when the set-up_and

o R R St CHI D G SIS L Al L S Bt AN A s o et s GO Bt S S A M W 2y G olle T3 T D 0 o 550 suw A

e S o -

Net profit for the local sales price of 6,000 T./tog
= 12,8 millien L ( % 37) ‘

Net profit for the local sales price of 5,000 T./tof
= 748 million T (% 28)

I, Tetal lecai'capsumption of 16,000 tons, ,
Net profit for a local sales price of 6,000 %/ton
| = 27,2 million R (% 78) -
Net profit for a lecal sales price of 5,500 T./ton
= 19,2 million (% 55)

In the fcllowing period after this initial five_zears

A D DD e B 0 e B Tn Gy 0 e A T D M T D Y . A W e D A A TE TED i O W AR . et DED e . AT TE -

S T AT D D R D e N A Rt T S . Y e W S A S WD . S Gy o O s A " g i > oo o 2 2 e

T - Wy —— T

Total local consumption of 16,000 tons,

Net profit on local sales price of 6,000 T./ton= 29,36
‘ £ million T. (% 84

Net profit on local sales pride of 5,500 T/ton= 21,36
| million b (% 61

N ‘ o o/§%
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 tile industries like all over the worlds So the profita-

2

‘rather high 81% capacity figure, satisfactorl profits can

109

five year planned‘period as was pointed out by'Feridun
Onar ~ production manager of Petro~Chemical industries-,
Although they possess the necessary aromatic units for
DeMeT, production they believe that this line of activity
shoul d be carried by the end~user firms, namely the tex~

bility of the DeMsT. project is highly commandable, even
if this sales price is reduced to the CIF import figure of
54500 T/ton,

The Break-even diagram drawn according to the above summary
information is given in (chart-2), Break-even point is
reached at 45% capacity which pronounces the high profita-
bility of the project. The pay-back period for the unit is
2.6 years (for a price of 6,000 T./ton) or 3.1 years (for a
price of 5,500 T/ton) if operations are carried out at

100 % capacitye.

When customs are removed totally

For the local D;M.T, sales price, the existing Csisf. price
of 400 $ = 3.500 T/ton is assumed, Following conclusions
can be drawn from the calculation of (Table ~ B)

Net loss at a production rate of 60 % = 5,39 million T

¢ k2 23 &4 141 " 1¥ 80 % 0‘10 2 1
Net prbfit before Tax at a preduction rate of 100 % = 3,70
’ million T, (%10)

L]

So the same considerations that hold true for the polyester
unit also prevails here, The Break-even point being at a

be achieved only at 100 % capacity. Further decreases in

o/os
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costs due to depreciation will result in a decrease in cost,
But one can not be too optimistic about the initial phase
of the project, At the date when the D¢ M,T, unit will reac

a 100 % capacity (towards the middle of 1972) the total capj-
city of S,A.S.A. (around 6,000 tons by then) and K.E.K,
(54500=6,000 tons) will be around 11,000 tons. Two signs
of danger are detectable:

I. SeAsS,A, being a competitive firm would perhaps prefer
to buy D.M,T, from outside sources, since a comparative
advantage in price will not be secured if bought domes~
tically, Quality=wise K4E.K4's D,MyT, will be comman~-
dable since it will be totally guarenteed by Uhde, the
best specialist in this field, The possibility of a
future cut-throat competition with S A.S.A, will lead =~
to undesirable results in D4M,T, markets. So the second
dangereous point should be considered with care.

II, Even if we assume that Dy.M.Te will be sold to S,A.S.A.
and will be utilized in polyester production as the
chief raw material there will still be an excess 5,000~
6,000 tons piled as inventory every year, Since the
analysis is now conducted under the assumption of full
capacity, the only resort seems to be exports. This is
a field that one has to be as pessimis$tic as he can,
The international marketing problems ofthis very produc
are manifold. International marketing activities do no]
fall in their conventional activity line, thus serious
problems exist in that branch if sound long~range plans
are not properly carried out, As a solution I would
propose; that K.E.K. executives should seek paralel
international marketing lines as those of Uhde, as soon
as possible,

o/oo
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costs due to depreciation will result in a decrease in cost,
But one can not Ee too optimistic about the initial phase
of the project, At the date When the Dam;T. unit will reacH
a 100 % capacity (towards the middle of 1972) the total capal
city of'S,A,S.A.,(aroﬁnd 6,000 tons by then) anc K.E.K.
(54500~6,000 tons) will be around 11,000 tons. Two signs
of danger are detectable: |

I, S.AsSs:A, béihg a competitive firm would perhaps prefer
,té buy DeM.T, from outside sources, since a comparative
advantage in price will not be'secured if bought domes~
tically. Quality-wise KsEKs's D,MyT, will be comman-
dable since it will be totally guarenteed by UJhde, the
best s@ecialist in this field, The possibility of a
future cut-throat competition with S,A,S,A, will lead »
to undesirable results in D¢MyT: markets, So the second
dangereous point should be gonsideréd with care.

IT, Bven if we assume that D;M.T, will be sold to S A,S:A,
and will be utilized in polyester production as the
chief raw material there will still be an excess 5,000~
6,000 tons piled as inventory every year, Since the
analyéis is now cenducted undei the assumption of full
capacity, the only resort seems to be exports. This is
a field that one has to be as pessimistic as he caﬁ;
The international marketing problems ofthis very product
are manifold, International marketing activities do nof
fall in their conventienal activity line, thus serious
problems exist in that branch if sound long-range plans
are not properly carried out, As a solution I woul d
propose; that K.E.Ks executives should seek paralel
international marketing lines as those of Uhde, as soon
as possible,

O/Qo
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Profitability Calculations for the Polyester fiber unit

(Chips included) 5,000 Tons capacitye

WD Bt S DD L T s BTH Gres G K 00 AR A N TN . e AR M o W Tin GO R WD Y 0 WD

5000 Tons
% 100 capacity

4000 Tons
% 80 Capacity

3000 Tons
% 60 Capacity

Thousand‘&¢

S D M WS s At P MG e WS TN MU Y S R

Thousand T,

ot . 7 g s st o
oot —faponpadiadmgt ot i b o]

Thousand Tu

U ik U I N S P g S G A P T D e St i)
T e ALY G S G s S WD Lt W Lt O e S Wy

Annual Sales
Revenues

a) Under present

customs regime 3,000%x18=54,000 4,000x18=72,C00 5,000%x18=90,000
b) When customs
walls are re~

noved

34000x109=32.700 4000x10,9=43,600 5000x10,9=54,500

Annual Operations
al Outflows

.a) First five years

51,200 60,000 694000

- A

Explanatory

T 0 N G 4 S gy SO P v TS s e ST T s

Sales priée 18m/kxd

Sales price 1049
TL/ kg

Before set~up and
know~how costs ard
cleared, Figures
are taken from
Table ~ I,

2/oe
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| TABLE = A
- Annual Production Rates (000's Tons)

3000 Tons 4000 Tons 5000 Tons
. . o .
% 60 Capacity % 80 Capacity %100 Capacity Explan atory notes
- Thousand Tie Thousand T, Thous and T..
Anhual Operational
Outflows
a) After the first : '
five years 54,000«48 4,840 72+C00-575690 904000~66,640 Sales price 18 T/kge.

= 54160 (% 10) =17.360 /% 55) = 23,360 (%47)

Profitability Calculations (capital 50 million W)

a) First five years 54,000~514200 72,000~60,000 904000=69,C00 Sales price 18 %/kg
=2800(% 6) =12,000 (%24) = =21,000 (% 42)

b) After the fixst 54,000-48,840 72,000-57,640 904000-66,640  Sales price 18 T/kg.
five years = 5,160 (%10)  =17,360 (% 55) =174360 (%47)

cs When custom walls22,700-40,180 43,600-~46,100 544500-52,220 Sales price 10.9 T/kg.
are removed = «74,480 = ~ 2,400 = 24280 (%5)

q/eo
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Profitability Calculations for the DeM,T, unit at 16,000 Tons Capacity

Annual Production Rates (1000 Tons)

L A S G WD R G G D G0h L U A AN R T R S O

0600 'ton %60 13,000 tons % 80 16,000 ton % 100
Annual Sales =£iggg;§;;==== ===£iggg;2;l======n ==££2;292;E;1 ——————
Revenues - TToTTTTTTTTTTTTTT
a) The excess of 9,600%x6=57,600 (10000x6 )+ (3000x3.6) (10000x%6 )+ (6000x3.6)
104000 tons = 70,800 | = 81,600

will be expec-
ted,

b) Total Local
consumption 92 600x%5, 552,800 13,000x%5,5=71,500 16.000x55 5=88,C00

c) When custom  9.600%3,6=344.560 13,000x3.6=46.800 16,000x3.6=57,600
walls are
removed

Annual Operation-
al Outflows

a) First five 49,750 594350 684800
years -

Table = B

Explanatory
notes

S gt SV v P g e o st g g e [

Local sales

price 6COOR/F

export price
3,600 T./ton,

S5ales price
5,500 ©/ton

Sales price
local and
export both
is assumed

3,600 T./ton.|

Round off
figure from
(Table 2)

/oo
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Annual Operation- 9600 tons % 60

al Cutflows (1000 T.)

b) After the first 47,590
five years

c) When custom 30,950

walls are re-~
noved

Profitability calculations (Capital 35 million M)

o=

(1000 TL. )

57190

46.700

ae First five years
1) The éxcess of 57,600-49,7350

10,000 tons o
will be =7.,850 (% 22)
- exportedi
ii) Total local
consumption

b) After the first
5 years

i ) The excess of
10,000 tons
will be expect-

edq

52¢800=40,750
=3,210 (% 9)

57460047, 590
=10,010 (% 29)

70 .800~59 ¢ 350
= 10,450 (%50)

71.500-59,350
=12,150 (%35)

704800~-59 4350
= 13,610 (%39)

Annual Production Rates (1000 Tons)

13,000 Tons % 80 16,000 Tons % 100

(10.000 Ti.)

S s e 1o et A e e T S s e 2 £ e e
e e A 0T T T e o e e T T e v S e

66,640

536900

81.600-68 800
=12,800 (%37)

884000=684800
= 19,200 (%55)

81,600=68 4800
=14,960 (% 43)

TABLE - B

Explanatory
notes

When know=~how
(1,960,000 T.)
and set-up

(400,000 T.)costs

are cleared.

Customs are
removed.

Local sales

Price=6,0001/T

Sales price =
5. 500 /ton

Local S.P 60000
Export w =3600MN,

ﬁ/éo

71T

T.

J49vd
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b) After the first
5 years

ii) Total local
consumption

iii)When custom
walls are
removed

Profitability Calculations (Capital 35 millions T.)

09600 ton % 60
(1000 &)

D s R WD T O TR YD W WS o O po
O i ks ks A A G SRD s T i OMD S

87 6 600=47 590
=5,210 (% 15)

34,560=39,950
= 5,390 (=)

13,000 tons % 80
(1000 Tio)

O T D vt o0 S D WO s ok s T s S
T S D o A S i S ) U s > e e e

704800#57,190
144310 (% 41)

46 o 800*"46 & 700
= 100 («)

16,000 Ton % 100
(10,000 Tie)

D TR M U it s YA s S s S . TS ) o

81600-664640
=21,360 (% 61)

57 o 600=53,900
=3,700 (%10)

#/Qw

_TABLE = B

Explanatory
notes

S K> s IR o O T WS opm s T

Sales price
5500 T/ton

Sales price-
local and exporf
together =
3600 T./ton
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Cash Flew analysis eof the Preject

A cemplete cash flow analysis of the Ky E.K. project is carried
out for six years period, the beginning date being 1968, The
first three vears of the project (2% years to be exact) will
be deveted to the choice of plant site and lecation folleowed
by censtruction of the buildings, installation of machinery
and equiphent, recruiting and training of the necessary worke
force*‘ Surely there will be no revenue generated from pro-
duction operatioens in this peried, Production will start in
1970 and the second phase of the analysis evaluates the flow
of cash in the next four production years,

The detailed analysis for both projects are given in detail

in (Table~3) and (Table~-4). Here under the heading ef sources
various kinds of cash flows are accumulated, Cash outflows
includes the figures thatiare broadly discussed in the pre=
vious parts of this thesis; Both in polyester unit and DyM.T,
calculations it is assumed that % 10 dividents will be distri-
buted te stockholders starting from the second operational
years While preparing this Tables it was also assumed that the
long~term liabilitges will be paid in % 20 installations,

~ These assumpti@ns'pextaining to the rates ofdividend distxi-
vbution and payment of long-term liabilities are made by the
KeEesKo's management team. There figgures were quite realistic,
So I have applied figures derived from their project proposal,
directly to my cash flow analysisg

This cash flow analysis simply deals with the available resources
and outflows that the company will possess during the coming 6
years period, considering the company as a seperate entity,

o/ao
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A) Polyester Fibex Unit

The financing needs for the project are 5 million . for theg
first year, 60 million T. for the second year and 20 millioy
T. for the third year, These sum up to a tatal of 80 millidgn
T.a This sum will be financed with 50 million T capital in
three years and with 35 million T investment credit during
the last two vears. (Crediit period 5 years, payments will
begin 1 year after the operations.) In the operations
period additional financing needs will be provided by

15 million Tt. commercial credit, In the first year (for
only 8 months) and second year the unit will operate at

80 % capacity, while starting with the third year it will
operaté at full capacity, Commercial credits will be paid
starting with the first year, Assuming that profits will
be realized starting with the second year, dividends at a
10 % rate on net profits will be distributed. Conseqpentli,
at the end of the fourth operational year it will be possi
le to pay the credit interests, 60 % of the investment
credit debt and % 10 dividends,

B) DsM¢T¢ unit

The financing needs for the project are; 26 million T for
the first year, 41 Million %, for the second year, 8 milli¢n
T, for the third year, These sum up, to a total 75 millioz
Tue This sum will be financed with 35 million T, capital
in the first two years, and with 40 million T, investment
credit at the last two years, (Credit period is 5 years,
payments will begin 1 year after the operations.) In the
eperatiohs petiod additional financement needs will be
provided 10 million Tu, commercial credit, 1In the first
year (for 9 months) the firm will operate at 80 % capacity
from the second yemr on with 100 % capacity. o/ a0
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Credit interests will be paid from the first year on, and inves{-
ment credit frxom second year on, also 10% dividends consequently
at the end of the fourth operational year it will be possibie

to pay credit interests and 60 % of investment credit debt and
10 % dividents, ' .
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CHAPTER VIs LONG RUN EFFECTS OF THE PROJECT AND CONCLUSION

A) A Brief summary to the propogation of
the project, -

B) The effect of the KsEsKs project to
Balance of Payments

C) The effect of the project to National
Economy,

D) Competitive Analysis

E) Cénclusions
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In this final chapter ef this thesis the leng-run effects ef
the KoE3Ks preject are analyzed. Altheugh being a shert ene,

I have spent mest ef my efferts en this part in drawing cenclu=~
siens. BEspecially in the case of Cempetitive analysis I had
the utmest difficulty ef cellecting informatien due te the
very cempetitive nature ef the Textile Industry. |

Starting with a brief Summary ef the advancement precess of the
project, the leng=run effects of the preject upen Balance of
Payments and Natienal Ecenomy have been analyzed in broad terms,
Exact data, informatien and ferecasts were not available te car¥s
ocut a more extensive and detailed analysisy of these future
effects, such a study necessitated, multifold assumptions which
ceuld not readily be justified, 7

I think the broad nature ef this analysis is quite adequate te
give a general idea to the readery as to the value of preject,

One point was especially pleasings The cenclusiens derived in
this chapter were almest the same as the enes reached by an
extensive analysis done by the State planning organizaticn,
Their conclusiens and recemmendatiens included in their very
recent - 2 / 5 / 1968 report follow almest paralel lines with

mine,

A) A Brief Summary to the prepogatien of the project

1) The lead time for the project is slightly over four years
(From the beginning, of 1968 to April 1972), During this
: period the investment expenses ameunt te nearly 158,000,0G0

2) During this peried the polyester fiber unit will begin
its operations. The unit will operate at 80 % capacity

o/ ss

TL
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for 20 months, With the revenue generated by the opera-~
tiens of this period a bulky pertion of debt payments will
be made, plus the % 10 devidend distribution to stockhole=
ders,

Starting frem the begining of 1972, till the end of 1973
both units will operate at 100 % capacity, With the reve=-
nue generated by the operations of this secend period the
total of debt and dividend payments will be made, plus a
net profit of 39,9 + 2045 = 60,4 million .. as was calcu~
lated in the previous chapter,

A last peint that is of interest is that the depreciation
method used in variable-operational cost calculation is
straigh~line . The results derived above show that utili-
zation of an accelarated method of depreciation would be
more appropriate, Utilization of such a technique will
remove part of the heavy burden that the company will face
under the Buropean Common Market Conditions,

B) The effect of the Ke.EsKe Project to Balance of Payments

Annual foreign currency savings that may be realized with the

activities of both units are shown in the following Table in
detail,

c/ta
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The effect of KgE,K; project to Balance of Payments
(Annual savings of foreign currency)
A) Polyester Fiber (Chips included). Production capacity_ 5000 K.

1000 £ 1000 £ 1000 g
_(% 60) (% 80)  (%100) Explanatory netes

a) Foreign currency B 3,600 2 4,800 £ 6,000
needed for the

impert of polyes-

ter fibers

Cif price 1,20 8/Hg.

b) Foreign currency $ 1.560 £ 2,080 £ 2,5090 D,M.T. 1.08 kg/kg

c)

needed for the pro-
duction of polyes-
ter chips domestiea
cally

Annual net foreigng 2,040 £ 2,720
currency savings

e g T —
. p Tty Gorp e e Sk s s i i et et

B) DsMyTe unit (16,000 ton production capacity)

B 3,410

. o e o e i ot

Annual production rates

&

If all the DQMQT' is

and 0,40 8/kg,
glyvcol 0.416 kg/kd
and 0,18 S/kgg
Additional supple-
nentory needs
55,000 8.

1)

consumed domestically
% 60 % 80 % 100 Explanatory notes |

a) Foreign currency £ 3,850 £ 5,200 £ 6,400 Cif price 400 $/tdn
needed for the '
import of DgMT,

b) Foreign currency ne 1,700 2,260 2,830 P-xylol 04710 kg/Kg
needed for the and 200 8/ton,
domestic produc=- Methanol 0,489k9/§F
tion of DeM,T, and 72,5 g/ton an

' additional needs
603000 B/year
P 2,150 £ 2,940 g 3,570

o/ o
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If the excess of 10,000 ten DsM.T, is exported

%60 % 80

%100

Foreign currency s 3.850 £4,000 g 44000

needs for the im=-

port of DgMsTs

Foreign currency
needs for the
domestic preoduc~
tion of DsMaTs

Annual net fore=~
igh currency sa-~
vings

Foreign currency

obtained frem the
export excess of
10,000 ton DgMeT,

Foreign currency
needed for the
domestic produc~
tion of the ex-
Port DQMQTQ

Total net fore~
ign currency
savings

816700 $l.770 $ 1.770

v i s ez ey o

g 2,150 8 2,230 $2,230
- £ 1,150 £34300

- 3 640 $1,070

- £ 510 81,230

g 2,150 8 2,740 £3,460

i v T A D M) R D Ry KD 430 T e T D
T e i o o i G M W00 aris el T > G T PR

Cif price 400 g/toy

and 2008/ton, Meth
nel 0,480 Kg/kg an

P=xylol of 710 kg/gé

7245 $/tone Addi-
tional needs 40,000
2/ ve

Fob price 385 g/teog

and 200 g/ten, MetRa

P=xylol 0,710 kg/ki

nol 0,480 kg/kg an

72,5 $/ton, 15,000

8/vear addltlonal
needs

4,/90

i,
"
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As was pointed out in the previous chapters the potential
demand in Turkey is expected to follow an accelerated trend,
The domestic production of this preduct will provide vast

‘benefits to the country as shown in (Table-A). Aside from

these figures, polyester fibers are expected to be subs=
tituted for Merinos wool, whose foreign currency needs are
nearly 15 million #. There is a third beneficial point of
interest, which is purposefully neglected in the previous cal
culations following a rather conservative approach., When
the units begin to operate linearly methanol will be produced
as a by=product of the D¢M.T4 condensation unit. After puri-
fication this methanolfmay be recyled to initial protess.,

So methanol recovery will provide an additional 16,000 8
(24190 ton x 72.5 g/ton) foreign currency savings

The effect of the preoject to National Eceonomy

The value added by the K.E4Kes project is an attractive figur
te the benefit of National Econemy, Calculations in (Table«B
outline the process in details While carrying out the cale
culations the following assumptions are made:

a) Both units will work at full capaéity
b) 10,000 tons of De¢MaTe will be sold in Turkey, while the
excess 6,000 tons will be exported,

o/oo

\,Jl
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TABLE = B
Value added by the preject
Polyester unit DeMsTy unit Total
(1000 e (1000 Tt.) (1000 Tue)
Wages 520 325 845
Work force 34950 2.400 64350
Depreciatien 10,440 10,080 20,520
Profit 21,000 124800 33,800
Value added 35,910 . 25,605 61,515
Total investm., 1004000 85,000 185,000
Value added coef.
(Total investm.)

Value added 2.78 3032 3.01

So in nearly three years a sum equivalent te total project invest-
nents will be added to national inceme,

D) Competitive Analysis

The potential competitors of KsE¢K,'s products can be grouped
in two categories, S;Ags;A., the main competitive firm, thaf
has been referred to many times previously constitutes the
major pertion of ceompetition. In the second category one
can place three new synthetic fiber units placed in the
Marmara area, A brief analysis of the competitive firms was
found essential to make the right decision,

I. SaAsSefAe: SeA.S.A, is established with the joint investment
" of Bossa and Giiney Textile Indusrties of the Adana region,

c/'oo
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with the payment of a § 1 million royalty fee and a patent
aggeement with I4CeI firm ofEngland,
porting DoM.T, and the polyester chips until the beginning
of 1968 in erder te produce polyester fibers,
ing of 1968 the polyester chips production unit started its
So what S,A4S:A., does is te import the main

raw material (D.MsT.) and the semi~finished product, (polyess
ter chips), treat it in its fiber preduction unit to produce

operations,

the end=preduct.

fashion,

SsAeSeA's end products are continious polyester filaments
and staple polyester fiber as in the case of KiEyK,, and:
their main production lines are curtain cleth and various

textile mixtures,

below for varieus capacity:levels;

Se#AsSeA.'s production capacity is around
4000 tons and this capacity can shift to 4500 ton polyester
coetton fiber or 3500 Ton polyester weolen fiber in the desireF

The cost=curve data for S,A:S,A are given

127

S4A.SaA had been im=-

At the begine

2960 3556 3977

62,000,000 69,000,000 74,671,6pP0
1168604000 1,860,000 1,860,000

16116,000 1.1164000 1,116.0D0

59,0244000 663024,000 714695,6pD0

592,000 771,200 810400

Capacities (Tons) 2488

Total manufacturs- 55, 5004000

ing Coest (1)

Deduct custem tax 14860,000

examption

Deduct the decrease 1,116,000

in chips cest due

to the new unit which

‘started its operations :.:

in 1968

Total (w) 5245245000

All (Tow#Dye)Finishing '
Cost 497

New Manufacturing (1) 53,021,600

1 Cost

50,616,000 664735,200 724505,b0

o/o0
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With these very high manufacturing costs in hand S,A:SsA,
sells polyester fibers for 27 Te/kg. The figures obtain-
ed above are much more higher than those estimated for
K;E.K's'preduct in Chapter V of this thesis.,

Now S,A.S:A's main claim is that the establishment of K.E:Ke
is completely unnecessary, for the country, To support
this argument they submitted a new project proposal to
Industrial Development Bank and State ?laﬁnipg Organizatioh,}
Their main claim is that they are able to achieve an addi~
tional 5,000 polyester production capacitype )
(The sum equivalent to KgEsK.'s initial capacity) with an
additional investment of only 25 million TLe With such an
expansion in capacity the sales price of polyester fiberx
will fall te 18 Tie/kg. This propesal was found to be too
far away from realism by both organizations. A total
revisien of the project was adviced, The figure roughly
calculated by these organizations for the additional unit
was arcund 50 million T, not including the knew~hcw and
engineering fees which will amount to a substantial figurej
Apart from these considerations S.A,S,A's offered optimal
price of 19 Ti/kg of polyester fiber is not a competitive
figure to KeEsK's 14,5~15 Ti./kg in the long rune

IT, Others

Firms grouped under this category are either just starting]
their operations in the preparation stages.

a) PolyZen:Polyester fiber unit: This firm is establishe

ed with the joint investments of various private sec=-
tor textile industries of Bursa. The unit will start
its operations on the 15'th of May with an annual
capacity of 1000 tons,

i/sc
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Sancak Tﬁl‘poiyester unit: This firm plans to start

its operations with imported polyester chips, process
it to produce the continious polyester filaments, THe
planned capacity is 4,000 ton/year,

Sifag: This firm, leccated in Butsa, has been producing
nylon and orlon fibers of the polyamide groups, Having
a letter of credit designed for nylon production, Sifag
was able te get the necessary permission for the pro=
duction of polyester in place of polyamides towards thg
end of 1968, Annual capacfty is 2000 tons, '

So one can easily see that although there seems te be
only one apparent competiter to K,E.K., namely S,A,S,A
the cut-throat competitien existing in other textile
areas are also spreading into the polyester field,
realizing the fact that this is the one with the larxgegt
growth potentiales In spite of its continious efforts
to establish an ever-all monopoly of polyester fibers
in the country, S,A.S¢A seems far away from success

due to its high manufacturing cost. Having such a high
cost proves that S:AsS.A,'s operations have not been
optimized, 8o a.keen future competition in this field
shall be beneficial with respect to both firms since
it will force them te optimize their operations. The
benefits derived from this competition is also persis-
tent to national economy, S,Ags.A claim is that one
polyester fiber unit with 15,000 tons capacity which
will satisfy the domestic demand is more economical,

is worth considering. But presently neither K,.E.K, noxn
SsAsSeA possess the adequate sources teo indulge in

o/oe
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There is one pertiﬁent fact, The potential demand for the
polyester fibers, especially in the mixed form with cotton
is vastly increasing. The problem is the survival of
Turkish Textile economy when faced with the keen competitien
of the European Common Market, Market will be sufficient
for the firms which deserve business success,
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CONCLUSIONS

1) From the Market survey and research that is presented in
Chapter III, of this theis it was found that demand for
pelyestef fibers is around 5,000 tons presently, Most
probably this demand is expected to climb to 74200 tons
in 1970. 10,300 tons in 1972 and roughly 16,000 toms in
1975, A self-criticism ofimy marketing process may show
the folléwigg flaws:

i ) Wwhile the percentage ef synthetic fibers was assumed
to be 12,95 % in Turkey in 19753 The reader mayr. note
a shift from % 12,95 % to 14,85 % in this ratio, withe-
ocut giving much justification to this jump;‘

s It may be argued that long range demand forecasts are
dangeréous. Especially in the case of new products

a sudden jump>in denand is foreséenabie as it was the
case for refrigirators, radios in Turkey, But with
time the increasing trends of demand may get less Pro-
nounced,

ke

e
S

u\

In contrast to this minor flaw there is one very im=-
portant point that was net previously discussed due
to the lack of adequate quantitative information, As
soon as the production processes of pelyester fibers
are optimized with a sales price of around 12.5 T/kg.
a great extent of replacement demand will be generated,
especially in ceonnection with cetton, Although cotten
has a sales price of 7,5 Ti/kg in the market, due to
‘their superior mixability, durability, strenght and

ﬁ/op
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i ) The domestic demand for pelyester staple fiber will
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appearance polyester fibers are expected to repidace it

to a 1arge extent, With its superior product charac-
teristics the substituability was achieved alle~over the
world. Especially the (%67 Polyester %33 cotton) mixture
is creating miracléds in the textile world with its vast
use areas, The extent of this future replacement demand
isy I think, quite enough to remove all reservations from
pessimistic minds, So, to sum up, there is and will be
enocough market for the product in the future in spite of
the competing firmsj,

The second part of the project is the D.MsT, unit, The
general attitude of the State plamning organization tewards
this unit is also favorable as is the case for p lyester
unit, but with one qualification, The capacity of DsMsT,
wit should be 25,000 tons in place of 16,000 tons, The
following justifications may be given to support this argu-
ment:

be nearly 10,500 tons at the time the DsMsT, unit
starts its operation in 1972, To this sum one can
add the demand for continiocus polyester fildments
(2,000 tons), In the fibering process the DeMsT./fibeg
ratio is 1,08, So the potential demand for De.M.Ts
will be (10,50042,000)x1,08 = 13,500 tons. A 16,000
tons capacity will not be able to satisfy the total
demand after 1975 'Se a larger unit is commendable
to tackle the DsM,T, problem in the country, so as
to enable us te make long=range planse

25,000 tons/year capacity is considered much mere

e
fuds
A

economical according to world standards. The unit
" should work with % 60 capacity in the first 2-3 years,
then will utilize full capacity. /o0




THESIS

ROBERT COLLEGE GRADUATE SCHOOL-

BEBEK, 1STANBUL PAGE

3)

ll—'

- A report prepared by Uhde Chemical Textile Factories
- of Germany on April 1968 to be submitted to the
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iii) While the total investment for a 16,000 ton/vear
DeMeT, unit is 44 million DysMs. The sum of 25,9000
ton/year capacity adds up te only 54,6 million
D,M¢l So with_appreximately 25 million T, dif-
ference this additional and much more economical
capacity can be achieved,

iv ) Besides the usage as a raw material of synthetic
textiles a very recent usage of D,MsT. is in
the film industry in the production of films as
a finisher, The competitive product in this
field is Po.V.A., with a slightly lower price, But
the product specifications of D.M.T. e&pecially
in the case of colourdd films makes it a superior
produéta The trend is towards colored films in
Turkey. Two coloured films were shot in 1966,
followed by 13 in 1967, 17 in 1968 up to May,
The potential use of D,M,Ts in Turkish film indus-
try which occupies the second place in the world,
in termk of the nuibber of films produced is a
point of interest,

The total of the project requires a'complete knowledge |
in Advanced Chemical Technologys, KoE.K's attitude
towards signing Know-how and Engineering agreementk
with Hoechst and Uhde =~ the most experienced and

modern enes in the field =~ is a highly commendable oned

Hoescht accepted the payient of its Know=how fees with
finished = products of K,E,K for the first three years;
Such an agreement will constitute a strong guarentee
for K.E,K's products, -

Management team of K;B,K. : ‘ o/ 6o




THESIS

ROBERT COLLEGE GRADUATE SCHOOL.

BEBEK, 1STANBUL PAGE

4)

5)

6)

7)

_ carried out in a rather conservative approach, Besides
this point if we consider the net cash proceeds obtained

i34

The most appropriate plant site for the unit is around
fzmit bay., The plant should be located as close as pos-
sible to Petro-Chémical industries, since Petro-Chemical
industries will start the production of p=-xylol- the main
raw material in D;MQT,'preductionnin 1975. |

While calculating the investments, I was as conservative
as possible constantly including rather high €ontingency
figuress The necessary investment totals amount to 85
million . for the polvester and 73 million . for the D,M,T|{
unit, The possible barganings with the foreign advisory
firms in terms of know-how, engineering fees eguipment and
assembly costs, a more critical analysis of domestic ex-
penses pertaining to local constructions and pagments may
reduce these investments,

The polyester fiber unit will start its operations towards
the middle of 1970 with % 80 capacity till 1972, then with
full capacity. The DeM,Te unit will start to work with

% 100 capacity in 19735, 7

The total investment need for the polyester fiber project
is 100 million Ts with, 50 million % in capital funds,

35 million T. investment credit and 15 million T commercial
credit, This need for the DsM.Ts unit is 85 million T. with
35 million T capital, 40 million T. investment credit,

10 million commercial credits All these calculations are

from the polyester unit in the begining years to be totally
invested in the D:;MsTe unit whose construction will only
begin in 1970 the financial burden will be greatly reduced

'9/"'019
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9)

- tal expected to be secured from the public, Thus KsEsK4

fiber unit case and to 3.6 million £ in the D,M,T, unit
summing up to a saving amount of 7 million %,
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The private=-sactor partness of the K.EsKs project are most-
ly textile firms, Ko.EsKs will be a corporation in the west;
tern manner, totally open to public since %50 of the capi=

will determine its own business policy in the future, One
point is of interest at this stage, Although the bulk of
the potential investors are cooperative in the investment
stage of the project they will be competitive in their end-
products since polyester fibers will be utilized in their
own production lines. Those production lines are various
forms of textiles and chiefly competitive. Akfil, Mensu~
cat Santral TeAsSs , Bozkurt T4A,%« will utilize polyester
fibers in their cotton fabricy while Altinyaildaz T.4:S,
will utilize them in woolen fabrics, But those firms were
already competing in the textile market for years, another
new competing area will not drast;cally hurt them, 1If they
dldn’t cooperate they could not be able to prevent a S,A,S.A
nonopoly of the south,

Finally as was seen in the preceeding calculations of this
Chapter the project has many beneficial affects on the
Balance of Payments problems of our country., The foreign
currency savings adds up to 3;4 million § in the polyester

"The project is economically feasible for Turkey',
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