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1. INTRODUCTION

The consu!tant undertook his mission to Turkey and ITC CGerava
between 8 February and 24 February 1939.

The job description {as attached per Annex I: forsees, that
the consuitant wi!l assess the economic requirements and
conditions for installation and cperation of a semi-instlallied

laurel ©il factory in Silifke (lIcel).

During the briefing session at UNIDO Vienna it was further
decided that the consultant would contact the Department of
Marketing at JTC Ceneva Lo get accurate data on the worid

market situation of leaurel leaf oil.

After being briefed by Lhe UNIDO SIDFA in Ankara and the Me-i-

cinal Flants Research Centre in Eskisehir. it was clear. tha

-,

tre trial! running of the piant was postponed te beginning
March 1949.

After reaching the plant site the consultant found that this
deiay was mainly caused due to the scarce avaitability of
skilled labour which was demanded for setting-up the plant.
Faced by this new situation., data-collection for the cost
calculacion became a vecy difficult exercise because of many
unknown parameters. However, .the consultant discussed in-deptn
with M.B.Narasimha, members of the cooperat.ive. the techniaai
«tafi at the Medicinal Plants kesearch Centre, the Department
of Forestry in Silifke.

Further he visited one village where laurel ieaves are
harvested and collacted, to get a thorcugh picture on the
unicnoun parameters. Still the calculation shown in the report
reflects a theoretical exercise rather more than a cost and

return caleulation based on facts.
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Becouse 1t will take sore time to develop the tiahkt marker for
Jaurel ieaf o1l and to train future avpointed staft in the
proper running of the plant and because it will be difficult

to hire gqualitied labour in the Silifke district, tnn
consuitant came to the overall view, that for a rurning-in
pericde ¢f 4 - 5 months the plant shculd be operated only

at & hours {one shifl) per day. Althouah the plant is designed
for 234 hours processing and full running will also he consider-
able more viable, tull productivity can only be reached after

some time.

Because the harvesting season of the Jeavesstarts in July
the piant couid start processing at one shift in August 1989
and as iong as it is operated on only onhe shift the raw materiat

supply covered by the coopsrative wili be sufficient.

This first conclusion. te operate the plant in 1939 only at

8 hours per day is retiecci=ad in the caiculations undertaken in
chapter I11.3. Coest Factors involved.

Calcuiations for full running of the plant at 24 hours per da.

are shown in Annex V1 and Annex VII.




1. SUMMARY

The report describes the analysis of the production costs for
laurel leai oil in an essential oil faclery in Silifke.
Turkev. and & practical assessment of market funds for

laurel leaf oil.

Turkey is facing today an overheated economy with high in-
flation and to small foreign exchange earnings. The Laurus
Nobilis Trece is growving abundantly wild in Turkey especially
in the coasta! regiens. Turkey is exporting annually more
than Z2.000 tons of dried leaves. The laurcel oil factery witl
process laurel leaves to laurei leaf 2ii which is mainly
for expori. Tnis means that this products will achieve a2 higher
surpius and more foreian exchange earninaz for Turkey.

-y
The report finds that the laurel cil factory in Silitke is
cconomic viable althouch the existing market for laurel leaf
oil is rather thin. This means that product mix processing a:so
other essential oils has to be develcped as weil as the

existing market for iaurel leaf oii.

Finally. the report ahous some possibie strategiex for the
market development of laure! leaf oil and gives come recommen-

dations on the future management of the plant.
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ITI. FINDINCS AND ORSERVATIONS

II1.1. Laurus Nabiiis

Laurus nobilis tree { or bay tree) an evergreen tree oOr shrui.

is growing in some temperate and warm parts of the worid,
patticulartiy in the cocuniries bordering the Mediterranean.
In ancient. Creece and Rome its leaves and branchiets were
used as garlands to bestowed upon heroes on festive
occessions. The dried leaves, alsc callad "suweat bLav™ are
esteemed as a flavoring materiai iu culinary perparaticns.
They contain an essentjial cil of eromatic, spicy odor and

flavor., which can be isciated by steam distalilavicn.

This laurel leaf o0il 1is a valuable adiunct in the flavaring

of 311 kinds or foud products. 'lhe cil is alsc used for
medical purposes in ancirheumatic medicines as ar aralgesic.
and in the compousition of scags having good cleansing «ffect

and the properties to cle=an and cure pimpics and wounds.

The lLaurus Nobilis Tree is groving abundantly wiiéd in the

coastal regions c¢f Turkey petveen ar altitude of 300 - 7C2 metres.
On the turkish mediterranean coast the tree grows wiid on a

strip of approxiametisy 500 kilometers length and 10 to 206
kilometers width. !t crows aise near the ccast of the Marmaris

and Black Sia.

The harvesting of the leaves is done by cutting the hranches
with the leaves, whereby in Turkey the harvesting season is
between July and September. The Ministry of Agriculcure,
Forestry and Rura! Development alizws cutting of the same

tree every third vear so that the Jaurus nobilis plant can

not. be badly eflected. However, the harvesting farmers have
recognised that fact and arc taking care on the plan.us

prooeriv.
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The Medicinal Plants Research Centre of the University of
Anatclia in Eskisehir has don2 considerable rescarch on the
quaiity of tha dried laurel leeves of various regicns in Turk-y.
The leaves harvested in Silifke district showed the highest
yields of essential oil and the highest cineol contents (see
Annex III).

The local Departiment of Forestry estimated the arnual vield
for the Silifke district to about 300 teons of dried leaves.
The best testing results for the extract:on of cessential oil
were achieved by using shadow-dried leaves. whereby the dryinz
pericde various trom iS5 - Z2€ days. There are tvo varieties cf
rrees: for the essential il production only the leaves of

the non-berries trezs are used, hence for the fixed oil pro-
duction the fruits of the berries carring trees are used.

vour tons of fresh harvested green leaves give around one ton

of dried leaves.

11{.2. Forest Viilages Develcpment Cooperative

The Laurei Qi) Factory at Silifke is owned by the Forest
Villages Development Cocperative (ORKIY Orman Kévlerinig
Kalkindirma Kooperatifi) which has 1,080 members from seven
villages in the vicinity of the factory. The cooperatize vas
established in 1969 through he initiative of ORKOY, an
organization of the Ministry of Agriculture. Forestry and Rural
Affairs. The cooperative planned to set up 3 factory to process
laurel berries for fixed oil and laurel leaves for essential

c¢cil using the raw material from the wild growing laurus noeciiis

plants.

As an incentive to encourage this activities, the Government.
of fered a softloan at 1 % intervest. with a loan of TL 140 million
and a grant of TL 45 million the construction of the plant

started in 1975. The members of the cooperative contributcsd
in addition approxiametly TL 1% million. The construction
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work stopped in 1583 due to the death of the censtrustor

leaving uncompleted building and vartly installed machinery.

Since then,
of debt kept growing tc reach

TL 45 million grant which was

the situation remained the same,

howvever the sise
TL 600 millicn.

withdrawn since it was linked

inciuding the

with the running cf the plant before 195%. During the lss:
months the Governcr of HMersin financed TL 3% millicn loan

{at 28 % interest) for conservaticn and rehab.ilitation of the

plant. UNID9O's rehabilitation project Si /TUR’'34.803 provided

US § 62,000 and the members cf the ccoperative countributed
TL 3 millicn i 1%82.89.
The cooperative 1s trying to aet interest free conditions for

tne repavment of the locan from the Governor of Mersin.

At the same time they are negotiating with the Hinistry of

Agriculture, Forestry and Rural Affairs to write-off the
interest part of the scft loan {(TL 410 milliony and te schesdule
the repavment ¢f the lecan over 10 vears.

Final results of this negotiations are expected in April 14989,

1I1.3. Cost Factors Invoulved

Bercause the trial running of the plant is postponed

ginning March 1989, most of the investigated dirceat

based on the best esticates of the author. However, the
calculated costs mav differ quite consideratle from late:

production costs also because of the high infiation (7 - &
per month) Tiurkey is facing todavy. The calcuiated direct
costs reflect therefore my best estimates based on February
1989 prices.

For the investigation ¢f the overhead cosis the used calcu-
lation figures become even weaker because it is not knoun

vinich investment expenditures were undertakten in which year.




N

The Turkish Lira deprecjated enormouse since 1375 against
major currencies (see Annex IV). However. I have assumed
linear progression for the investment costs to gebl at less:

an idea on th= actial investment costs (sec¢ Annex V).

For depreciation purposes I have updated the value of the
toral investment and assumed an average life time of 15 vears
for the total piant. This aaain reflects onlvy my best kncw-
ledae and may wvary from the real life time of some of the

equipment. However, it reflects an average figure of the

Q

various investments undertaken.

171.3.1. Dhirect Costs

a) Raw Mateorial

The cooverative avranged collection of 7 terns of dried leaves
for the trial running during the last months. The occured costs
vere Ti 400.000 per ton for the dried leaves (including smal:t
branches). TL 30,000 per ton for transport toc the factory and
7L 30,000 per ton for separation cf leaves and branches.
Collection, transport and separaticn was done by hired members

of the cooperative.

Although more laboratoy testing on dried leaves with branches
(up to 5 mm diameier) has to be done, the first results of

tne Meodicinail Plants Research Centre show. that procession

of dried leaves with small kranches could result in an economic

vianle production with good quality.

For the next harvesting season the cooperative will suggest 3
price of TL 480.000 to TL 500,000 per ton dried leaves (in-
cluding transport to the factory site). It should be stressoed
at this point., that the cooperative was found reliable to

arrange coliection and transport of the drieda leaves within
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the Silitke district. However, once processing cf leaves

starts on a large scale (more than 360 tons per annum) agditi:

ccilection and transvort cests will occur.

in 1939 a levy of Ti. 80 per kg of dried leaves has to be paid
t6 the Local Foresiry Department in Silifke.

Because dryving faciiities at the factory site are nct ve
completed. part of the leaves will have to be dried i Lhe
villages.

For calcuiation purposes I have used costs of TI. 580,000
per ton of dried leaves at factory site. It was further

assumed that 2.5 tons of dried leaves can be processed witrin

ar =iaght hours working day

K Foerow and water Costs

Accurare data on electrizity, .cal and water consumption wiil
be 2vailable once the piant is running. However, a first ideg

an the future consumptior vwill b received after commis

0"
Pt
2
e
-
.e
e

ard triel running of the plant is completed.

Coal price: L 65,000 per ton
+ TL 30,000 <(traasport from Konya to rplant site)
TL 95,000 per ton

astimated consumpltion: 5006 kg for starting and one ton of coal
per ton processed material.

Electricity: TL 180 per KW hour
The instalied consumption capacity at the essential cil unit
is approxiametiy 90 KiWwH. For processing laurel leaves a con-

sumption of 60 KWHs was estimated.

Water Costs:

Two pumps are instailed at the dwell house and the actus:

electrinity bill and watoer consumption will be shared wvwilh tho

yral
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Village Affairs Department of Silitke. Because scome more
costs may occur by bringing the water to the water tank
(1.5 kilumeters) and distrikuting the vater at the plant aca-

quately it seems wise to use for calcuialtioen purposes the

official water price in Silifke district, which is TL 660 per

cubic meter (including 10 % tax).

Estimatad waler consumption: 20 cubic meters per 8 hours working

¢) Girect Labeur Costs

According to my preliminary recommendation, to run the plant

i the first months only at one shift per day, the labour cast
caloulated at this part of the report refiects this view., how-
ever, the chanues cf the labour costs once the plant is operatad

three shifts per day is shown in Annex VI.

For calculation purpcses the overhead costs for labour
rinsurance, tax, pension. paid leave. 4 x 50 % salary bonus
per arnum, c¢lc.) were estimated at 106 ¢ on top of the net
salaries. The iabcur requirement vas sugaested by UNIDO export

M.B. Narasimha.

net =zalary total cosrs
per month per month
1 chemical engineer TL 40C.00 TL 80¢, 000
3 gsemi-skiiled workers Ti. 152,006 TL 9C0. 400
1 boiler operator T 220.000 TL 440G, 000
1 builer assistant T, 150, C00 TL 300.03C

Tctal Labour Costs per wontn TL 7, 449, OCO
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Direct Cost Calculation (per manth)

Tt was estimated that 20 working davs per month are used
for processzing. while 1 -~ 2 working cdays are left for cleaninag

~he macninery.

Raw Material (Tl 580,000 per ton)

2.5 tons X 20 davs x TiL 580,000 TL  29.000, 090
Coal: 3 tons x zG days % TL 95.000 L 5.7C0, L0
Eiectricity: 60 KW x 8 hrs x 20 days x TL 185 TL 1.72%. Q00
Water: 20 m® % 20 davs x TL 660 TL 264, 300
Labour TL 2,430, GO

Tctal! Dircct Costs per month TL  3%.152.000

111.%.2. Overbead Costs

As mantioned before. the cz2lcujation of the overhead cos's is
kased on pure assumptlons, vwhich reflect the authors bes:
estimaltes.

However, if we take the teotal investment costs (calculaticn
se2 Annex V) for the essential oil unit and update the value
we get. the equivalent of US § 2.954,000.

a: Depreciat.icn

Betore starting vith the calculations for depreciation cne

has to consider, that the plant is designad te be runned on
three snifts per day. if decided novwi. to run the essential ¢it
unit in the first menths only on one shift per day. it will
also effert the wearing of the egquipment. For caiculaticon
purpose I assume that the equipment is only wearved to one third
compared to a full capacity running.




The live time of the various investments wiil! be quite different.

The tws cual boilers will have a life-time of 4 Lo 7 years,
the technical eguipment will last for 16 - 15 years and the
construction work can last 40 te 50 years. For calculation the
depreciation I assume an average life time of 19 years for atl

investmencs. which gives an annual depreciation rate cf 6.67 %.

US § 2.954.000 x TL 1,911 = TL 5,645,694.000 (value teday:

annual depreciation (3 shifis): TL 376.32%2, 600

manth!y depreciation (3 shifts): TL 31,361,623

annua! devreciation (1 shifo): TL 125.4346.535
rmenthly depreciation (1 shifi): TL 10.453.873

m Adminisirative Ohverbeac Costs:

[t is foreseern, that the total piant will be managed by a
professional manager (+ 1 secretary). However, notti:ng is
Lpown on future administrative costs. At the same time, the
tulure meintenance. packaging, transport (next port is Mersin:
costs and¢ possible commission payments for selling the product
are unknown. Because the auvthor emphasizes Lo gel al least zn
idea of the total cost for processing laurel leaf oil. mark-up

pricing is used for the estimation of the remaining costs.

To 1'lew some room for the real administraztive costs, 1 est imated

a total mark-up of 30 percent on the costs nccured so far forv
the essential cil unit.

Once production with the fixed oil unit starts, this mark-up
rate miaht decrease to 20 - 25 percent as overall mark-uo

for the total plant.




1IT1.3.3. Tctal Costs

Considering aij calculated costs wet get now following

pricture:

Total Costs for I month production (1 shift)

kaw materiel TL 29,000, 000

Coal TL 5,700, COG
Electricity TL 1,728.000
Water TI. 264, 000
l.abcur TL 2,443.0C0
lirect Costs TL 39,132,000

+ menthly depreciation
TL 1C,4%3,878

TL 49,585, 87%
+ 30 % (edministrative overhead;
TL 14,875,672

TOTAL CCSTS TL 64.451.€4!

¥or calculation of 3-shifts running see Annex VII.

1t. should be noted that the above cost calculatiorn dces not
incluce any capilal costs (repavment of luan. contribution
to company share holders, etc.)

However. as jong as the plant operates at only one shift per
working day, it wiil be very ditfi-ilt to bear anv capitai
costs (see alsn V. CONCLUSIONS AND RECOMMENDATIONS)

For evaluating the revenuc situation of the plant the author
assumes that the industrial processing of laurel leaves with
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sma.l branches will drop the oil yield to 1.6 p=rcent. For
the price estimation it was learnsda from the turkicsh trade
statistics thet small quantities of turkish laurel leaf o:i
were sold to Austria (100 kg) and France (156G kg) iu 19238.
tfore eiabeoration was not possible because the statistics snow

in manv cases the total of sold fixed and essential oil.

The prices for the oil seld to Austria and France achieved

Us $ 43, US S 52 and US § 62 per kilogram.

However, taking i.6. percent yield of oil and a price of

US $ 42 per kilogram expresses a minimum revenue calculaticrn,
because a vield of 1.8 - 2 percent and a price of US § 6%

or even higher seem also to be possibie.

Comparing now the calculated returns with our cost calculation

shows following:

One shift per dav:

50 tons x 1.6 % X § 43 x TL 1.911 (800 1 oily TL 65.73%, 4GC
- Total Costs TL 64,461,641

(841

surplus 1! TL. 1,276,759

Three shifts per dav:

15C tons x 1.6 % x $ 43 x Ti. 1,911 (2.40G 1 oil) TL 195
1

- Total Costs TL

surplus 2 TL 23,581,240

Surplus means that capital costs and tax arc not included

Akove calculations show., that the margin for 8 hours running
per day remains very small. The calculation for 24 hours operating
the plant indicates that this is considerable more viable and

leaves also some room t.o bear repayments of the loans.
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Surpius-trends for cne shift per day

M. TL
60
59
5¢
L5
40
35
30
25

20

1.6 18 2.0 t6 1.8 28 1.6 18 29 percent. il vield
L3 LS3 52 1S5 62 LSS

RIS PR PR

Roe graphic representabions show & criculated minimum surpies (assumplion:
1.6. % oil vicld soig for LSS 43 of Ti 1.2 mthon and a calculated mavimum
surplus rassumption: 2.0 % oil yieid scid for S % 62) of L 52 mittian, Howaver,
iLhe real surplus will be scmewhere betwaen this ranoe.
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Surpius-trands for three shifts per day

‘.6 18 /.0 1.6 1.8 20 1.’.‘: 1.8 e\ percent Dil \!ie!d
L3 LSS 52 US3 672 LSS
Remarks:

Abowve grashic recresentations show & calculated minimum surplus (assumpticn:
1.6 % oi! vield sold for USS 43) of T 23 million and a raiculated maximum surplus
(assumplinm:2.0 % oil vield sold for USS 62) of TL 180 million. However, Lhe real
surplus will be somewhere between this range.




I17.4. MARKET RESEARCH

Small quantities of laurei leaf oil are preduced in sone
mediterranean countries, among them Morecons, Spain. Italy,

Portugal, Creece, Yugoslavia, Albania and Turkey.

The total! annual known vroduction of the o0il seems to be in

a range of 3 to b tens. After discussing with ITC it was found.
that thisz 3 - 5 tcns annual production mainly represents the
demand of the 0il from the parfume ané pharmaceutical
industries.

Berause there is a huge demand for dried laurel leaves., jt i

tf.

surpnsed that most of the dried leaves are used in the foua
processing secior. Turkey for example is exporting 2,000 tons
of dried laurel leaves per year.

Fresumably scme of this exported leaves are grocessed to lawrel
cil, but thnese amounts are not recorded bv the internaticnal
trade statistics. Also presumably is., that mény foud pro-
cessors still use dried leaves because they dont know the

-

advantages and availability cf laurel leaf czil.

However, it will be the responsibility of the future management®
of the plant to investigate and develop the market for laure)
leaf oil.

A lot of prometion and information work shculd focus on the
food processing industry.

As mentioned in chapter 111.3.3. Total Cousts - laurel ieaf

ojl fetched a price of $ 43 to $ 62 per kg in Turkev in 1963.
It should also be noted that the retailer price of the product
in Europe is $ 100 to $ 130 per kg. This shouid indicate,

that possible orders from european users of the product {for

some contact addresses sec Annex VIII? could achieve an eoxira
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profit for the laurel oil factory in Silifke.

Firmenich. GCeneva and Dragoco Vienna have expressed their

interest to get samples of the laurel leaf oil produced

in Silifke. A careful pricing of the product will make it

possible toenter the market of perfume and pharmaceuticel

industries. In the perfume industries the increasing trend
for mens toilet articles give ancther good outlcok for an

inwcreasing demand for laurel leaf oil.
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Y. CONCLUSIGNS AXD RECOMMENDATIONS

1. The future ircnagement of t'.2 factory has to bz done by
highly professiond! gqualified managers. International market
development for laurel! leaf oil and identification of product
mix process=d in the factory (anise sced oil. oregano cil.

lemsn leaf cil. etc.; demand profess.onal management.

2. 1L was recorded from the CGoverncor of Mersin, the tledicinal
Plants Resear:-h Centre of Eskisehir and the Feorest Villages
Development Cooperative that all this mentioned parrties intend
to form a commercial company vhich shouid operate the plant.
The author endorses this intention and expresses the importance
of a commercial running of the piant and a overall guidance

for the future managyemenc of the plant.

However a future company will need a cash reguirement of
approxiametly TL. 150 miliicn {one shift) to TUL 5C0 millicn

(three shifts) '~ settle initial pavments for raw material and

latour before f ' sdaies achieve returns.

3. The author stresses that the drying unit has to be compieted
soonest. s¢ that the company can dry part cf the laurel leaves.
This will not only reduce the costs for the raw material buc
also avoid future bottle necks of raw material supply. The
construction of a small ccal hur would allow a8 nigher storaase
n0f coal (presently oniy 25 - 30 tons of inside coal storage are
available) which cculd result in avoiding inflaticnary orice

increases due a cocrdinated purchasing poticy.

4. The author recommends that the Medicinal Plants Research
Centre in Eskisehir assists the future company with quaiity
control and in the recruitment and trtaining of the future sLafs
of the factory.

5. The author recommends {urther that the Ministry ot Agricuiture
Forestry and Rural Affairs writes-off the interest purt of Lhe
loan and changes the loan to a soft loan with a repayment. period
of 10 years. The repayment of the loan could start soonest in
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1930. It should Pe stressed at this point that future reoay -
ment of the loan at commercial conditions (appr. 90 % interesi?

wouid jeopardize the economic survivai of the factory.

6. To reduce the high overhead costs and to make fFull advantanae
of the jnvestment the semi-installed fixed oil unit shoutld

become operationai soohest.

7  pecause of the short narvesting season for the laure! leavex
the existing storage facjlity (aper. i50 - 200 tons) has t¢
be used completely. The future managment of the plant has to
investigate if the existing storage facility is sufficient once

it comes to a production mix.

S. The facuory will preoduce 50 to 190 tons cf extracted
‘eaves per mcnth- So far no ecaonomic use for this by-product
has been identified. However the ownetr oi the piant has to
investigate possikle econonic nenefit of this by-preduct.
pussipilicties like to produce fuel substitule. Lo use the
extracted leaves as naturs; fertilizer or as animal feed faor
mountlin geats {they like grecn jaurel leaves) have to br: in-

vestigated pefore large scsle processing start.




V. ACKNOWLWDCEEMENTS

I wouid like to take tlie opportunity to express my sincerce
gratitude to Dr. M. Kamal Hussein, Senior Industrial beveleor-

rant Field Adviser of UNIDO in Ankara. for his valuable

assistance te my mission.

Likewise ! would like te express the pleasure [ tcok in
working together with Prof. Dr. K. hisniG Can Baser., Director
of the Medicinal Plants Researci Centre of the University or
Aratolia in Eskisehir and National Project Coordinator of
PsTUR85/001 Pharmaceulical Materials from Medicinal Floants.

whozr cooperation was very much appreciated.

Mr. Sedat H. Beis, Chemical Project Enginesr of the Medicinal
Piants Research Centre and Mr. F.EB. Narasimha, UNIDD Expert.
Chemical Engineer nave also contributed to my viork. by mezes
of fruitful coopcration and discuszions we had con the esonomic

rarameters of the ractory.

I voulé alsc like to thiank Dr. Ali Su. Chairinan of the Foro=t
Viliages Development Cooperative and a:l other invoived
cocoperative members, and last but not least the staff of

UNIDO Vienna and 1TC CGeneva for the assistance rendered.




I. INTRODUCTION

During his debriefing with the Medicinal Plants Research

Centre of the University of Anatolia. the consultant was

requested by the National Project Coordinator of DP/TUR/Z8/801
Pharmaceutical Materials from Medicinal Plants, Frof. Dr. -
K. Hiisnii Can Baser to assist the Research Centre in the

calculation of the unit costs for the steam distillation

unit, the rectification and the extraction unit.

Because time was available and because the calculation of
the unit costis for steam distiliation was an interesting
exercise to proof tne estimated parameters for the Silitke
factory the consultant preparad all requested calculatiens

althcugh this was not a reguirement of his job desciiption.

IJ. UNIT COST_CALCULATIGNS

T1.1. For Steam Distillation

Assumption: 100 kg of undefined material should be steam
distiliated. Testing time: 4 hours

a) Fneray and water costs:

0il: 20 1 for starting
+ 101 x4 hrs¥ =461 +» 201 - 60 1 x TL 350

* 0.1 1 oil per kg/h of material)
Electricity: 10 kwh x 4 hrs - 40 kwhrs x TL 160 = TL 6.400

Water: 2,000 1 x 4 hrs = 8,000 ] x TL 0.2 = TL 1.6080

Total Frergy and Water Costs TL 29,0350




by Labour Costs

] net. salary gross costs
1 ergineer TL 402,000 TL 890, 000
2 semi-skilled
workers TL 290,000 TL 860, 00C
Costs per montins TL 1, 00, 00C

costs per hour (15¢Q werking hours per month) TL 10,700

labosur costs for 4 hours TL 42.800

¢ Laboratory Costis: TL 100,000 per test

dr Investauent Costs and Dewvreciation:

0i! boiler: TL 6,0G3,0066 (value 19289)
Teurnaire Unit: £C.000 USS in 1986 = TL 7€.400,0060 (value j9g2)

Fittings and Pipings: 590,000 TL in 1986 = TL 1.4C0.000 :vaiue 89
building: Ti. 100 mjilion (valiue 1989)

Utiiisation Costs of Building., Fittings and Pipings per Unit:

Buiiding Fittings & Pipings
Tournaire 20 % 50 %
KB (Narasimna) 720 % 10 »
Fractionation Colume 20 % 20 %
C: em-FPeactor 20 = 10 %
Percolators 20 % 10 %

0Oil Boiler can be used ror two ditferent Units at the seme
time (- utilisation costs 50 %)




Calculation

of Depreciation:

costs Years dep.rate arnual depreciation
C:i Boiler 6,000,000 10 10 & TL 6. 00T
Tournaire 76,400,000 ji- 6.67 % TL 5,095, 880
Fittings 1,400,000 10 10 % TL 14G, 0G0
Buiiding 100.000.00C 5C 2 % TL 2,069,000
Total annual depreciation TL 7,835,882
Utilisation Cousls for Tournaire Umil:
Boiler (50 %) Tt 306G, 6C0

Tourrnaire tnit (100%) TL 5.09%, 850

Fittings (50 #) TL 70, 0GC
Buiiding (2C %) TL 40, 00D
Depreciation for running Tournaire Lnit TL 5. 865,884
depreciation per month Ti. 438,820
devreciation per day TL 5. 277
e Total Cost calculation
(withouht cicaning costs:
Eneray and water: T 729,000
Labcur TL 42.80¢C

TL10O, 000
TL 11.64¢C

[Laboratcry Test

Depreciation

T1i. 183,440

Erm s =z = =

Cost caleulation (incluging cleaning cost):

Two days are required for cieaning. Labour: 1 engincer and onc

semi-skilied werker. The unit is not operational fer two dovs.

Total cosis from above TL 183, 440
Labour for cleaning TL 127,200
degreciation TL 46.550
waner and encrdy TL 15, 0CC

T 372.190




i11.7Z. For Rectification

Assumption: 60 kg of oil should bhe fractionated for 5 hours.

a) Enercv and water costs

Cil: 201 + 25 1 = 45 1 x TL 35C TL 15,750
Flectricity: 17 kwhrs x 5 = B85 kwhrs x TL 160TL 13,609
water: 1.606 1 x 5 = 5,000 1 x TL 0.2 TL. 1.G00

TL 30,350

b) Labour:
1 engineer +» 1 semi-skilled worker x 5 hrs TI. 39.750

¢) Laboratoarv costs:

T 1GC, 000

dj depreciation

Fracticnation Columre: TL 3,690,000 (value 89)

used over 10 vears (deprociation rate 10 %3

Boiler (50 %) TL 3040.060
Fract.Columne (100%)TL 36%. 000
Pipings (20%) TL 2¢, 006
Building (20 % TL 400, 000
annua! depreciation TL 1,097,000
degpreciation per month Ti, 91,420
depreciation per day TL 4.350
utilisavion for 5 nours TL 2.719

e Total cost calculation

{vithcut cleaning)

Energy and water TL 30,350
Labour TL  39,7%0
Laboratory TL 100, 00C
depreciaton TL 2,719

TL 172.¢19

LB NI SR N
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Cost calcuiation (including cieaning cost)

—

Two davs of cleaning ave required by 1 engineer and 1 semi-

skilled. The unit remains non-operational for two days.

Total cousts from above TL
Labour Ti.
Alcohol (15 1 x TL 3.0G0) TL
depreciation TL
water and energy L
Total Costs T,

I1.3. For Extracticn

172,819
127,200
45.000

€0 kg of material shoulé be extracted for 12 hours

a) enerdgy and water
Qil: 2 hrs x 10 1

vater: 130 1 +
electricity: &

[ 29
-

L]

by Labour: 1 engineer and 1

) depreciaton

Chem-reactor:

33 kwhrs

nd water

TL 8%.195.009 (value 89)

co3ts

used over 10 years (depreciaton rate 10 %)

Boiler (%0 %)
Tournaire (100%]
Fittings (50%)
Building (40%)
Chem-reactcr (100%)

Tetal annual depreciation
monthly depreciaton
daily depreciaton/utilisation

e) Total cost calculation

(vitthout «leaning)

Energy and vater
Alcchol (3C 1)
Labour
utilisation

Totai Costs

11

Ti:
TL
TL

T]

TL
TL

ThL

TL
TL
TL
TL

300, GO0

8

L]
p]

o]

, 095, 850
70, 000G
600. 000
L, 919,500
,185. 380
. 265,560
62,259

:l
!

e7.080
S0, 006
95,400
90,390

TL 342.870

re =

[ R e

cemi-skilled worker x 12 hours

TL 95, 3GH




Cost calculation (including cleaning costs)

Halt day of cieaning required. 4 hours by a semi-skiiled
worker and 2 hours supervison by an encineer.

Total costs from above TL 342,870
Labour TL 21. 200
water, enerqgy TL 15.099
depreciaton 1,2 day TI. 3Q, 000
Total Costs TL 409,070
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CNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

;s title

Jration

22 required

uty station

urpose of project

Juties

Project in the Republic of
Turckey
JOB DESCRIPTION

11-52
Economist

t.om/m

ASAP (to coincide with first visit of Chemical Technologist)

Silifke (Icel) and Eskisehir

To assess economic requirements and conditions for installation and
operation of a semi-installed laurel oil factory in Silifke (lcel).

" The expert will work in close collaboration with the direction and

staff of University of Anatolia, Medicinal Plants Research Cencre (MPRC)
in the assessment of the economic feasibility of the Laurel Oil Faccory
situacted in Silifke, Icel.

The factory is designed to produce fixed oil from Laurel Berries and essen-
tial oil from Laurel lecaves.

The expert is specially required to investigate the productivity problems
of the factory and to assess the cconomic viability of the procurement
of the raw material.

The consultant will join a group of experts who would be studying the
presenct state of the industry on site and assist him with economic
marketing inputs.

The expert will also be required o prepare a final report, setting out
the findings of (he mission and recommendations to the Government o:
further action to be taken,

Agoligations Ind communiCations ch.uc‘mq ths Job Description should be sent to




r

Quralito atoern Dearee a0 EConomids with expericonce in cconomic studies on

Aapro-bases industrial projects ia developing countrices.

Language English

Backgrourd mformation

Since 1968 Turkey has been exporting dried laurel leaves from the
Laurus nobilis cree (common name bay tree) of quantities more than 1500 t/a.

The Coastal States of Turkey which have an altitude of 700 meters have signifi-
cant quantities of laurel ctrees.

The taurel Oil Factory situated in Silifke, Icel is owned by cthe Forest Villages
Development Cooperative which has 1050 members from several villages in thke

vicinity of the Factory. These members also constitute the main collectors of
rav mazerials o be processed by the factory.

The cooperative was es-ablished in 1969 through an initiative of ORKOY, an

organization 3f the Ministry of Agriculture, Forestry and Rural Affairs anc
is zhe owner =f the zlanc.

The cooperative planned to set up a factory to process Laurel Berries for fixed

oil and Laurel Leaves for essential oil using rav materials collected from the
Laurus nobilis tree growing wild in the region.

Setting up the factory was subcontracted to a firm who, favoring italian zech-
nology began to establish the desired factory in 1975 wich che aim to complete
it in 1978. However, construction work could not be complected as scheduled and
untimely deach of the constructor in 1983 hlaced all activicies ac the faccory
site. Since then, half-installed machinery and equipment were left as such
inside the factory bu%lding which was 907 completed. The plant site is situaced
in an area of 10,000m" which comprises factory building,

warehouse, administration
and social buildings and canals.

Due to several financial and legal disputes between the cooperative and ORKOY
(loaner to this project) nothing could be done so far co complete and operate
the factory. A fev years ago ORKOY was abolished. Recently, the newly elected

executive board of the Cooperative has approached the MPRC for assistance direczes
towards UNIDO, in the form of international expertise.

The factory was designed 2 process 2000 tens/year leaves for distillation of
essent1al oil and 5000 tons/vear fruits for extraction of fixed oil. There 15 ne
shoriage of raw materi1als for processing. The tree grows wild abundantly along tne

coastal line of Turkey stretching from Sinop 1n Black Sea to Ancakyva

n fastern
Mediterrancan. The

leaves constitute a major cxport comnodity and they are no!,
al present, processed (or essencial oirls in Turkey., MPRC has carried out wrvers)
prlot plant exprriements for (he distillation of esqential o1l and establienhes
qualicty control methods.,
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ANNEX 11

Persons and institutions contacted

UNIDU Ankara:
Dr. M. ¥. Hussein SIDFA

M.B. Narasimha UNIDO-Expert (Silifke)

Medicinal Plants Research Centre, Eskesihir

Prof. Dr. H.K.C. Baser LCirector

S.H.RBeis Chemical Project Fnuineer
T. Ozek Chenmical Proiect Engineer
0.». Kockar Chemica) FEngineer

Forest Viliages Davelopmenit Coopsrative

Dr. A. Su Chatrman
M. Terce member
T. Tol board member

Departannt of Forestry, S:lifke

4. AKSsOY Director

Internst.ioral Trade Centre. Geneva

A. Peradies Head, information Supply Unit
P.J.H. Slessor SKenior Marketing Officer
F. Schuwob ITC Expert for Essential Qils

Fiyrmenich, Cenova

J.H. Challen Director

N. PRozat Purchasing Director
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ARNEX TT1

Somi: Ceomposition Vaiues of Laure! Leaves 0Oils

kv gifferent Turkisn Recions

Silitte Imir Marmaris  Bursa
Cil vields - ieaves (lcboratovy} 3-38% 2.72% 3.3 % 195 %
Gil vieids - Leaves with branches
5 - & mm diameter {Isbaratory) 2.4 %
Oil vields - leaves (silot plant: 23-39% -2 %
1.8-cineale (laboratorys 5,9 -€2.7 % L5 07 - L2.72 "

1. 8-cireciv ipilot piant:

aioha-terniny! acetals (lab.}

alpha-terpiny] aretale {pilet olent)

55.3-62.3 %

7-84¢%
58 - 96 %

L2-53.1 %

8.13 %

82 - 1242 %

Source:

Testing resuits provided by the Medicinal

Plants

Research Cerntre of the University of Anatoli:a in Eskis=hir
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ANNEX IV

Dcllar exchange rate of

the Turkish Lira

tannual averaaes)

TL per US §

r. 14.5 1982 TL. 1&3
TL 16 19383 TL 22%
TL 1& 19834 TL 367
TL 25 1985 TL 522
TLO33 1986 TL 675
T &0 1987 TL 857
TL 110 1588 TL 1.459

vary 1939 (middle rate): 1 US § - TL 1,911

derived from Irnternational Monetary Fund.
Internatioral Statistics
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ANNEX

\

Investment Cost Calculation

Soft Loan

Grant

cocperative contribution

TL
TL

135, 6C0, 000
45. 000,009

TL 15,600,009

TL

200.c0c, 00C

TL 2CD.060C. 000 were invested between 1975 and 1984

Investment Costs*

Year T per Us § Investment in 7L Investment (US S equiv.
1574 14. 2CG.0CG, 000 1.375.000
1976 16 20,0600.000 1.2590,000
1977 18 20.000.000 1,:111.G00
1973 25 20, 090, 620 800, 0u0
1379 335 2, 000, 000 606, 000
1680 &0 20,0380, 000 250.60C
198 116 20,000, GO0 182. 000
19862 163 20,000.000 123,000
19863 225 200.000.000 89, 0GO
1984 367 20,0C0. 000 54. 000

* Agsumptioen:

US $ 5,844,000

LT F ST ZEZMET SR 22T 2T EST TEUIASLE LTI ERTL TS ZT

isnear progressive distribution ¢t investment costs

he equivalent of US § 5,844,000 vas so far invested up to 1744,

Since ther folinwing investment costs occured:

Loan (Governor of Mersin

cooperative contribution

Ti. 35,000, 000
TL 3.000.00C

7L 356.0C0.000

)
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ANNEX V

Now. evaluating this cost from 1958 and i9¢8% in US Dollar

equivalent. gives foilowing picture:

1988: TL 25,000,000 TL 1,450 - 1 § $ 17,240
1989 TL 13.900.000 TL 1,900 - 1§ S 6,840

Per February 1983 the total investment for the plant was
approxiametly the equivalent of US S§ 5,868,0G0. Now assuminag

hat tre costs for the fixed oil unit (including infrastractur

ct

ost

Q

s)
as irvestment costs for the essential oil unit.
It should ke considered that some investment (complaetion and
rehabilitation of the drying facilities and construction of 4
coal hut) has to be done in the near future., to make fuiil
econcitic use of tne plant. Hovever. this future investment
costs are unknown, for calculation purpose 1 assume the

equivalent of US § 29.000.

Now I arrive on tctal investment costs for the essential oii
unit of US § 7.954,000

wvas half of this total investment, we gel US § 7,935,000

[

I's!
LN
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ANKEX V]

Direct Costs for Three Shifts per dav

Raw Material: 7.5 tons x 20 days x To. . 30,000

Conl: 8 tons x 20 days x TL $5,000

Electricity: 50 K¥ x 24 hours x 20 davs x Ti

Hater: 50 m° x 20 davs x TL 660

Labour: (see below)

Total direct costs per month

Labour Costs for three shifts production

net per person

| chemical engineer
(for overall supervisicen) TL 460, Q00

3 Foremen TL 250.000
9 semi-sinilled workers TL 150.0600
3 boiler cperators TL  22G.030

Total lakour costs per month

T1 87,000,

oce

T, 15,200,002

180 TL 4.320.
TL teC,
TL &.320,

020
GO0

036G

T 113,509,

000

totai costs ‘month

TL 830¢, 000
TL 1.5CGC, 000
TL 2.70C, 660
TL 1.320,000

TL 6.320, 000

TR BETULE RS T
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ANNEX VII

fotal Cousts for Trhee Shifts Running

per month

Raw material TL 67.000.000

Coal T:. 15,200, 0060
Flectricity TL 4,320,000
Vater TL 660, 0C0
Labour TL 6.320.000

TJota! direct costs TL 132,560,009

+ month!ly depreciation TL 31,361,632

TL 144,861,633

+ 20 % coverhead costs* TL 28.972.327

TOTAL COSTS PER MONTH TL 173,833.9560

* For the estimated 20 percent mark-up of the cverhead costs.
it was considered that part of this costs will not rise pro-
portional (admjnistrative labour costs). whereby one part

cf the costs will increase proporticnal (commission. packaging.
transport). However. it also reflects an estimaticn that once
the piant is running at full capacity this mark-up will lower
to 20 percent.
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ANNEX VIl

Some Contact addresses of possible importers
of Laurel Leaf Cil

Aystria:

Pflege Lcuise & Co., Heizhausgasse,
A-5509 Bischofshoten
Tel . Ne. 06162.°2260-0 Froccessor (parfume)

DRAGOCD Austria
Gircrtor Dr. Wilhelm Mathes
Tel . Na. C222/867615-0 Processer !

APOKA - Frequktions- undé Yandels

A-12130 Wisn

He. M. Zimmermann

Tel . No. 02227385295 Importzr

Franre:

Eis. Marseillaise d' Imporiation imporcer;Agent
17 rue Mires
13003 Merseilies

Indusirie Biclogique Francaisc
3% Quai du "ulin-de-Cagoe
37 Cenneviiliers Processcr

Cermany :

Vereinigung der am Drogen und Chemikalien

Gross und Aussenthande]l beteiligten Firmen

(Droyen- und Chemikalioeonverein)

Direclor Mr. E. Eaggers

G Odden Sirasse 21

D-2000 Hambureg

Tl"‘:'l .!\'0. C'40300160 ln‘porter

Ailred Zvintacner Fabrik pharm Prépara.e GmbH
fostfacin 29 49
7500 Karlsruhe i Frocessor/ Importer

Geberding und Co - DRAGOCO
Dragocostrasse ’
D-3450 Holzminden Processor

Hoarmonn und Reimer Gmbii
An den Teichen 2
D-345%0 Holzminden Processor




Canada:

brug Trading 0o ltd.
15 Ontaric Strec:..
Toronto ON MOSW 1E4
ANCA Laboratories,
1311 Consumer Drive
Whitby O%, LIN 52%

Netherlands:

P.P.F. International B.
wastkanaaldijk 6,

P.Q. Box 04

3600 AB MAARSSEN

Tel No.: (0320-435934

Noarden Internationasl
Holiand B.\.
Huizerstraatweg 23
P.0.Box 2

1400 CA BUSSUM
Tel . No.: (0:2159-9911
Tix.: 473050

Peinbroek B.V.
Industrieveg 3-22
P.0.Box 34

1230 AA LOOSDRLCHT
Tel.No. (0)2158-1355
Tix. 43215

Vermeer Agenturen
Engelandlaan 276
F.0.Box 3C12

2001 DA HAARLEM
Tel., (0123-34C%i11

Svitzerland:

Firmenich & Cie

La Jonction

Purchasing Director Mr. Rorat
Ceneva

L.Givaudan & Cie
S.A. Vernier-CGeneva

FProcessor

Supplier of
Foud industries

processorsimpc

l'wx

et

agents. /cssent.a:

rocessar/user

processor./user

o3l



United Kingdcem:

Andard-Mount (internaticnal) ltd.
T 24728 London Road
Wembley, Middiesex HA9 7D

william Ransom §&§ Son 1tid.
Hitchin derts SG5 1LY

'nited States:

E.L.Scctt & Company. inc.

One VWorid ‘irade Centre, Suite 1313
New York., N.Y.1G44%

Tel.No. (21231432-0100

Telex: 12-6637

Cablie: "eiscotco”™

international Flavors and Fragrances
521 West &1lst Street,
New! Yorw., N.Y.10C13

Inc.

Fprocessor

Processor

Agents & Broeker
in essential coi

Processoi /uzer

s
s





