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Pre-feasibility Study of Recommended Zgro-based Product

Tropical ¥Fruit Flavouring Bases

Introduction

This i€ a supplementary report of the Priority List of Chemical
’ i
| « PR :
and Agro-based (Food) Industry. The study consists of a pre-feasibility
study of the tropical fruits flavouring bases industry whiéh_has been

selected from the high priority list of agro-hasud (fg§ﬂ){industries.“;

Thé study brings together information about the general
background of the industry, its market situstion, the. relevant technical

knowledge, as well as an economic and finamcial analysis.
%,

“ This pre-feasibility study is only intended to bring the
opportunities that exist to the attention of potential investors. It is
anticipated that the study will be used as a basis.fa&’a’fuxthufﬁaqﬁbre

detailed feasibiiity study before making any decision to establish the

products industry in Thailand.



1. Description of the products

Tropical fruit flavouring bases can be derived from natural

fruit juice concentrates, or nectar, of puree and from synthesis or

formulation of flavouring'chemicals. In this study, flavouring basés
from natﬁial tfopicallfruitg are béing considered. The bases can be
iq 1iquid ahd/ég powder férm.

The liguid base ié genera}ly composed of fruit juice or puree
or nectar in concentraﬁed form. It is blended with éugar, or-syruﬁ; or
high fructose syrup‘solids, or naltodextrin, fruit acidé such as citric
acid, or mélic acid, stabilizex or tﬁickening.agentp preservatives,
certified colouring matter or natural quour matter, essential oil,
and emulsifier,

The powder base is normally made from blending sprayrdried'
fruit juice powder with sugar or dextrose, §tabilizer, cextified colour,
fruit agids, ascorbic acid, tricalcium_phosphate, sodium bicarbonate’
and anticaking agent; The dry-flavduring base can be manufactured in
~agglomerated form to permit rapid &ispeision and ready—to-diésolve iﬁ
water when reconstitutsad. into liquid form,

The flavouring base may be diluted to give specific palatable
and nutritious fruit beverages, neétar, cororﬁialf sguash or in the form
of carbonated fruit drinks as main products. Other applications are
ice~cream blending, ice-cream dressing, £illing core of hard boiled
candy, cénfectionery, fruit punch, gelatin desserts, and cake oxr pie
fillings and to a faBsaw extent in syrup bases for pharmaceutical

products.



The characteristics of the liquid hases are generally found to
be at the concentration range of 40-65°. Brix, ul 4 and viscous liguid,
The bases can be greserved by édding pfeservatives, or by pasteurization,
sterilization pr‘freezing. They may be packed in glass bottles, cans,
drums or barrels lined with éolythene bag or intérnal coating using

R ' AN
polymers or wax. In certain products, they may boe packed in an inert
atmosphere such as nitrogen gas or under vacuum.

Some of tlie information and data iﬁ thiz study are derivéd from
-¢ertain factors, ;sé mptions,;andia&ﬁimat&d_%iqurﬁu wﬁich@are.snbject
to chahge. However, bﬁsed on the available data, the produCtion capacipy
at an economy of scale is estimated to be 1,000 tonnhes per year. The
\aﬁalysis is mainly based on an all~year-£ound supply of raw material;

i.e. tangerines and oranges with other seasonal fruits as a back-up

line.



2, Marketing

2,1 Introduction .

Before the pioject‘is formulated, the size and composition of.
the present effective demand should e determ%ned in order to estimate
the possible sales. prices and voluﬁé. In thislchapter, an attempt is
made to gauge the present situation, future_trends and prospects of the
relevant parameters pe;tainiﬁé to th@/markating cf the flavouring baée
 product, Bécause of fhe limitation in terms of time and budget, a more
revealiﬁé and desirable ling of eﬁéuiry could not be.pursued in this

. N :
study. As such, the analysis has necessarily beenkbased almost entiﬁély

. \
on data and information obtained from secondary sources. Therefore, in

evaluating this analysis, a certain amount of reservation is adviseable.

2,2 The Prpduct

Flavoufing bases can be classified into two kinds, - natural
flavour and syhtﬁetid flavour., Here, only the naﬁural flavour is-
considered for determining the size of the market. This sector of the
market, conceivabiy, stands in direct competition with the synthetic
flavour sector. Basicallf,\the'flavouiing bases'are imported Sy the
-food and beverage ménufacturers and soﬁetimes by the cosmetics and
pharmaceuticallindustries as én intermediate raw material, The ﬁatural
flavours which could be produced in Thailand are tangerines, pineapplé,

grape, mango, banana, papaya, guava and jackfruit.

2.3 Domestic Demand

From the foreign trade statistics ‘'of Thailand for 1983, we can

see that more than 2,000 tonnes of fla#auring bases for beverages



were imported. As mentioned above, the food ahd beverage manufacturers
are iméoﬁt;nt importers. Of these the large heverage companies such as
Coca=cola, éepsi~¢91a and Greenspot ha&e to import‘the flavour froﬁ their
mother companies. This kipd of‘demand is ﬁéa;@fore omitted fromvthisfﬁtuay,;
The iﬁvoicg;éf flavouring bases importstfgﬁlungion s}viﬁion, The Customs
Department) , indicates ihat around 1-6 percent of the annually imported
gﬁantity is naturalAflavéur which aﬁountQ to approximately 160 tonnes -
pér year, This percenéage excludes the amount imported by those beverage
companies that have been megtioned above. The quantity and valﬁe of
impbrted fiavouring baseé is shown in Tables Z,l1 and 2.2.‘ The amount
of 160 tonnes is very small compéred to the econoﬁy of scaie in pfoducing‘
bases (1,000 ténnes/yeér). |

Because of insufficient data,.the projection‘?f domeétic demand
can not be‘analyzed. However; from Tables 2.1 and 2.2 we can see that
~ the demand fér flavourigg baées for beverages fluctuates from year to
year while the démand fbr natural flavour steadily inhcreases, Cbnsidering-
the number agd capitai growth rate of food and beverage manufacturers
{Appendix 1}, it can be‘séen that their growth rétes are very high
compafed to other manufacturers whose ?roducﬁs are well'established and-
'whovhave been in the market fér a long time. Expansion of thir demand

is thus mainly tied to the growth of p0pulatioh. &8s the flavouring base
is thelintermédiate raw material of these manufacturers and as the consumers
prefer natural to artificial taste, then the domestic demand for natural

flavour should increase.
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Table 2,1

The quantity and value of flavouring base imported into Thailand

: tonnes
: 1,000 baht
Itém bPowder flavouring base Concertrated flavouring
for beverage hase
Year guantity value Quantity vValue
1978 267 8,160 2,017 179,762
1979 467 21,600 2,609 262,066
1980 455 17,090 2,127 235,096
1981 2656 12,808 1,786 215,192
1982 353 13,578 3,068 201,188
1983 914 35,749 1,874 242,010
1984" 95 3,757 324 46,200
Source : The Customs Department, Foreiqn Trade Statistics of
| Thailand, Bangkok |
Note

¢ * only from January - February
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2,4 _Export Market
Uhfortunately, the'officiél tfade statistics do net identify
naturél fiavcur as a distinct group. Therefore, it is difficult to
establish‘the maénitude.éf foreign trade in this product. The market
for this product is ve;y much dependeni cn foreign dgmand becéuse the
domestic market is cénsidcf&dng:he too suell ot prusént. Bow.v.1,
trade sources believe that the exbort market is not as bright as it
should be dué to the strong competition from well established companies.
.Bﬁt, thé'prod&cts of these foreign companies are made}ﬁrom‘aub-tropical
‘énd.temperaté/;one_ﬁruits Such as strawberries,,peach,vplum,,graée,;
cranberxy, raspberry and cherry. Thug,‘exotic tropical fruit flavou?ing
‘ bases may have the edge and can be introduced in to the Euiopean éountries,
North America and the Unitéd»Stdtes aé weli és Asian countries Qith'
similar fbod habits. As seen from the list of.manufacturersf"especially
those in the United sﬁates, it can be interpreted that there would'be a
’édteﬁtial for export,
" The future’expansion of expért trade in naturél flavour would

‘vety much depend on the ability of local producers to at least match

the high degree of sophistication in natural'flavpurumarketing.overseaé;
especial;y in terms of product development and prpmotion. However, due

to insuffioiept data and information, further market study from foreign ~

sources is required to be conducted in order to assure the analysis.

2.5 Production -
The production data of world flavouring bases can.-not béiiﬁéntified.
However looking at their technology, we can deduce that many countries

produce this prodvct, especially in the most developed countries. The



largest producer in the world is the United States of America which
produces both natural and synthetic flavours. ‘ith regard to the,local
situation in can generally be saild that the food proceséing industry
does not vet manufacturc flavouring bases but thers are trends iﬁithis
direction. Two other fims produce an orange flavogr concentrate which
rather than being s0ld as an interﬁediate raw material to local food
and beverage'prcduceré is sold directly for public cogsumption in the

domestic market,

2,6 Channels of distribution
Since, the product can be imported and domestically produced

then different marketing channels are used by different vegaorsg

2.6,1 Marketing channels of imported product.
Normally, the imported product is used as an intermediate
raw material. Thercfore, the users are also the importers but there are

some agents that iﬁport the product and have direct contact with the

users. This channel structure can be illustrated ia Fig. 2.1,

LOCAL AGENT

LOCAL USERS

OVERSEA EXPORTERS

LOCAL AGENT

Pig. 2.1 Marketing channel of imported product



10
2.6.2 HMarketing channels of lucal product
For thae receotly established local product, the marketing
channels used by processors are simplc and straightforward,. Normally,
brocessors contact agents who obtain their sudplisg from more than one

source, i.e. from other wnrocessorsg, and sall it to supermarkets and

°
3

.grocery stores. This is represented jin ¥ig. 2.2 iz #ollows

[o——

PROCESSOR —1  AGENT 4L
] | BeE
) SUPERMARXETS
PROCESSOR (- RGENT COMS UMERS

GROCERY STORES

IPROCESSOR ' AGENT

Fig. 2.2 Domestic marketing channal of local product.

2.6.3 Proposed marketing chamnels.

Since, tﬁe local food processing industry does not yet
produce flavouring bases.to_any great extent then the distribution of
the products could not be Getermined. In this study, the proposed
marketing channels are only roughly determined and caﬁ be represented

as shown in Fig. 2.3
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Flavouring base
manufacturer

'

Exnort
e s

’ Inports

Processors

7 \ ,
. Domestic

\

\! Processors
i 5 e

|
|

Agents'

‘#,,«””’(»””f \\\;\\\\‘\\\

‘ i Restaurants
Supermgrkets' ,-Grocery Caterin
| Strues’ atering
4 ! :
= |
consuners |

Fig. 2.3 Proposed marketing channels

2.7 Pricing

"From the foreign trade statistics. and interveiws with the.

distributors, it was found that the price of natural flavour is more

expensive than that of synthetic flavour. The average iwported »
‘ _ t :

¥

of naturalvflavoﬁr.in 1932 and
respectively while the averaée
1984 was about 36,000 baht per

The priciné.decision

many kinds of product are sold

rice

1983 was about €7,000 baht per tonne,’

imported price of synthetic flavour in

tonne.

for the product is very difficult because

7

at different prices. Ia the pricing

. e . ' ! ) . . .
decision, various methods can be employed depending on the objective of

the firm. Two of the wmain methods commonly usad are the mark-up or
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cost-plus pricing gnd also competition ori:imted pricing. In the former
method, a'pre~detérminéd percentage of profit ﬁaréin is a&déd to the
productien cost,vthﬁs ensuring that sales will be ?rcfitable. Howevet,r
_the diéadvantage with this method is that the firm maf be foreigoing
the possibility of'making a larger profit if the'price is far below.
what the maiket can beér. As for the iatéer method, thé~détermination
6: the éricé is based on the price which compétito;s‘are chargigg‘in
tﬁe market.r This feQuireé\cthtant moanitoring of the market and could
be disédvantageous if the firm's cost strﬁcture is higher than';hose

of competitors. |

| | For the purpose, of ﬁinancial analysis the price of thé.prcduct
is detetmined by using a combigétion_dfjmethodse liere, the average
prices of the differenti kinds of flavours and the avéragé production

costs are the factors determining the prndﬁct price. This is equal_to

\
A

54,000‘baht/ténne (the average price of orange and other flavour is
70,231 baht/tonne wnile the production cost is épproximately 46,621

baht/tonne) .

2.8 Marketing Strategy

As méntioned abcve tﬁe market withkthe most pétenﬁial is the
overseas market, fhus a more detailed analysis of this market should be
undertaken. In planning the strategies to be adopfed in the marketing

of natural flavouf for the domestic market, the following considerations

may be worth taking into account.

2.,8.,1 Product
The flavouring‘base is normally used as an intermediate

raw material for which its specific quality should be‘defined'in order
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to use in specific products, The food and beveragevproducers actually
2use the trademarks that ha&e been used before and would never change it,
- With respect to this group,-the best way foi the producer to get the
market share, is to communicate to them one by oné and let them test

the product so that they can be convinced of the guality,

2.,8,2 Promotion
In a market where the competition comes from'developed

‘countries as in the case of flavouring bagez ; promctional efforts play

a very important role especially in term of taxes .and the marketing.,

2.9 Tax Structure

' At present Thailand has not yet produced natural flavouring
bases extenéively, and only a few manufacturers produce orange flavéuring
concentrate, The rate of tax imposed on this product is the same as
that on other food and beverages. As regards the import of natural
‘flavouring bases, the Customs Department haé classified these products
as miéceliéneous c&nsumahle food items comprising food or drink concentrates
and flavouring bases and fixed the rate of téx under the miscellaresus

goods category of the customs tariff code no. 21.07 as follows .

Table 2.3

Rate of tax for miscellaneous goods category

\
|

Imported product |

Duty rate Het profit Business tax
C.I.F price '
(%) (%) (%)

Flavouring base used

only for beverage 60 ~10.5 1.5
industry
Others .60 - 10,5 7.0

Source : Department of Customs, BDangkok,
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The following is the formula for calculatiﬁg tax imposition

on each product imported :

Tax value to be collected by = (C.I.F price + import
Customs Department irrespec- duty} x (100 + net profit)
tive of 2 % discount X husiness tax

‘ ' . - 100x 100

It should be noted that as a normal practice, a 2 % discount
is granted for. cash payment of import duty; Lnd apart from the payment
of business tax and import duty, the importer is alsc required to pay
municipal tax at the rate of 10 %;

It can be seen from the above that the C.I.F duty rate is
relatively high thus causing a rise in the local sale price, while the
saie price of the 1ocally~proauced naturai flavouring béses in this
étudy was fixed lower than the averagé C.I.I" price by 23 % in 1983,

* When inéludinq the import duty, the price Qf‘the imported natural
flavouring bases is therefqrg'much highertthan the sale pfice which was
estimated and fixed by the working team for the local producers.
Consequently, the high tax collection imposed on this kind of proauct
has already plaved a part in'helping to prop up tine local industry of

natural flavouring bases production.

2.10 Conclusion of market for flavouring bases

The study shows that the domestic market is very small but theré
is a potential demand in the future aue to tho exéansion of food and
beverage manufacturing which uses the flavourins bhase as an intermediate
raw material. ihé maxkeﬁidé@endg"very auch oo foreign countries, sophise-

ticated promotinonal strategies should he used.
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3. ‘Raw Materials and Supplies
3.1 General background

Thailand is one of'phé tropical fruits producers-which has‘a
potential for exportjin the world market., Howevey, thesé fruits are
' mosﬁl& used for fresh cohsumption, tather:th:nugiocessing wh;ch wcu;d
increase their value added. ~The flavouring bases indﬁstry_cap process
to create yalue added for the fruitsjand for 1mport'substitution. - Examples
_6f the fruits used irn flavouring bases processing are presented in the

next section.
3.2 Production and exportation

3.2.1 Oranges

There are many kinds:of oranges that can be grown in most
areas of Thailand, Four major varieties of orange are cultivated'in‘
vThailand_(tangerine,‘sweét orange, aéidleés sWeet_orange and neck orange).

N

The peak season for oranges is during October to December.

Table 3.1
The cultivated area and its production classified by variet&

‘Unit : Rai-

Unit : Tonnes

, ' .
1981 ' : 1982 .
Name : . ‘ »

- _ Cultivated Area Production|Cultivated Area Production
Tangerine 227,813 - . 370,158 300,000 900,000
Sweet Orange . 22,932 -~ 15,310 20,000 40,000
Acidless Sweet 14,350 13,483 20,000 40,000
Orange ' o . - :
Neck Orange < £,923 3,212 | 4,000 2,000

* Estimated

Source : Department of Agricultural Extension, Bangkok,
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From the Table 3.1, it can not be coxncluded that the supply of

these raw materials is sufficient for this industry, since most of these

supplies are consumed fresh or are exported. Hence, the exporting record

of this raw material is shown in the following Table 3.2, -

Table 3,2

The exported guality, value and average f.o.b. price

(1978-82)
T i Average . Avera’ge_
Year — Oranges Price Téngeylges 4 £.0.b Price
Quantity Value Bs T Quantity Value B: T
{Tonne) (# 1,000) 7 °° (Tonne) | (# 1,000) * i}
1978 2,495 | 16,343 | 3,636 7% 466 | 6,132
1979 1,432 8,368 | 5,844 58 4801 8,276
1980 1,408 | 11,971 | 8,502 285 2,764 | 9,664
1981 1,226 9,957 | 8,122 563 4,039 | 7,174
1982 4,275 32,992 | 7,716 790 3,899 | 4,935
Source : Department of Cusfoms, Bangkok

Table 3.2 shows the value and quéntity of export

to be unstable. In particular,;"the averacge £,0.5 price of tangerines has

been decreasing from 9,664.%/Tonne to 7,174 %/Tonne and to 4,935 J/Tonne

in 1980, 1981 and 1982, respectively. éhus, the consumption of this raw

material in the flavour bases industry is one of the remedies to stabilize

the price' level of oranges, in Thailand,

3.1,2 ®ananas

In the cropping year 1981/1982, the cultivated area of

A



bananas was approximately 194,846 rais and its total product was about ”7‘
117,212 tonnes.. In the last five rear, (Table 3.3)'the'trendnoﬁ“;hd banana

export price hasAbgen increasing, therefore, it can be stated that its

‘production will increase as a consequence of his,

Table 3.3
The»equrted quantity, value and average_f.o;b'priqe

or bananas (1978-1983)

Year “Quantity Vaiue " Average £.0.b price B
, (Tonne) (Z 1,000) (#/Tonne)
1978 '19,170 o 30,084 1,560
1979 -19,201 . 31,939 - 1,663
1980 . 12,724 28,923 2,273
1981 16,196 43,470 2,684
1982 18,388 : 51,079 |. 2,778
1983 9,655 25;069 i 2,596

.

Scurce : Department of Customs, Bangkok.

_The peak season for mangoes is from March to May.. Some
varieties are for export. The total cultivated arca and production in
B i / N .

1981/82 was 1,021,785 rais and 426,573 tonnes, respectivelv, The quantities

exported from 1978 to 1983 are shown in Table 3,4
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Tablk 3.4
The‘exported grantity, value and averave f.0.b price
of Mangoes (1978=1933)

\

Yé&f | Quantiéy value i average £.0.b Price |
(Tonne) (¥ 1,000) {(Z/Tonne)
1978 3,17i ) 13,807 4,354
1979 3,266 | 19,388 | 5,936
1980 3,275 - 19,444 : " 5,937
1981 3,068 21,155 | 6,907
1982 566 5,425 : 9,585
| 1983 2,520 20,876 8,225
i .

Source H Deﬁartment of Custoﬁs, Bangkok

From the Tablé'3.4 the quantities exported are rather
stable because the overseas markets for Thai'mangoes-qre mostly limited”
‘ ; :
to ASEAN countries. Other markets, such as Japan and Eurcpe are dominated
By Philippino mangoes which aré cheaper. Furthefmore; the quality of
PhilippinO'mahgoes is better‘than'TﬁaiVmangoes. As Manéoes are oversupplied
foi locél consumption, It'woula be better to convert into processed

products aiming for export to &ompete in the world market and to have

higher value added.

3.2.4 Coconut

i
v

Coconut is an all year round fruit in Thailand which is
also exported as copra. Although, Thailand is usually dne of the copra

exporting countries if there is a shortage of coconut, in some years
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copra will.be impertad for industrial use. The total cultivated area in
1980/81 was 2,908,545 rais and the total broduction was 1,615,608 tonnes.
The value and qﬁantity of coconut copra exportéd 1975«1983 are shown in
&able'B;S.‘ !

Table 3.5
The ex?drted guantity, value and average f.o.b price

of coconut {1978-1983)

-

Year Quantity Value Average f.o.b‘?ricg
; (100 units) . (# 1,000) . (B/tonne)

1978 15,898 4,592,107 B 288.85

1979 h, 14,641 4,030,068 ,‘ 275,26

1980 17,945 | 1,532,583 85.41

1981 29,704 | 3,901,709 131.35

1982 . 63,812 . 5,686,270 ' 89.11

11983 14,176 6,632,186  567.8

Source : Department of Customs, 3angkok

3;2.5 Tamarind
‘The peak season for tamarind is during Januafy and February,
The total cultivated area and its produétion in 1980/81 was 70,561 rais
and 62,272 £onnes respéctively.. At present, tamarind is used for'direct
consumption and is cooked for a daily meal., The prd&uct is only for local
consumption, hence, it is considered to be a raw materiﬁl for the flavquring

bases industry. Since this produbt is surplus it could be utilized as
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preserved fruit, If the flavouring bases industry can increase demand
for tamarind, the farmer will get more benefit from higher price due to

elimination of the over supply.’

3.2.6 Papava

Papaéa is an all year round fruit which éan be grown in
every part of Thailand; The data on cﬁltivated atea_hés not yet been
céllected‘and compiled. The quantity and value of exports are shown in

Table 3,6,

Table 3.6 -
The exported quantity, value and averaje f.o.b price

of papaya (1978-1983)

Yoar - ‘Quantity _’Value Avéiage f.0.b Price
{Tonne) (B 1,000) ' {Z/Tonne)
1978 | . 4,511 '10,669 2,365
1979 6,035 15,351 . 2,542
1980 5,322 |- 15,762 2,962
'1581 | '9,575' 35,161 3,672
1982 12,441 68,499, 5,506
1983 | 16,393 82;256 4 5,029

Source : Department of Customs, Bangkok

From the Table 3.6, the trends of exported quantity and
price dre increasing, so it may be concluded that the production will be

increased to meet the export demand.
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‘3.2.7 Lime

The peek season for lime is during July and November, The
.cultivated area and toﬁai~prbduction‘in 1980/81 were 176,948 réis and
44,é74 tonhés, respectively, The quantity aﬁd value of export are shown

in Table. 3.7.

Table 3.7
The exported quanﬁity; value and the average f.o.b price

of limes (1978-1983)

vear | Quantit§ | value Average f.o.varice
(Tonne) (# 1,900) (#/Tonne)
1078 | 49 i 669 13,653
1979 173 | 1,558 9,006
1980 41 4w 12,000
1981 196 , 1,774 | 9,051
1982 | 333 1 2,380 | 7,084
1983 188 2,202 11,713
1

' Source : Department of Customs, Bangkok

3.2.8 Guava

Guava is an all year round fruit. In the cropping year
1980/81, the total produ;tion and cultivated area ware 72,558 tonnes and
145,408 rais, reséectively. The quantity‘and'value of erorg are presented

in Table 3.8.
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Table 3.8

The exporté& quantity, value and the average f.o.b price

for guava‘(l978-l983)

' vear .Quantitf Value Averagg f.0.b Price

: (Tonne} (3 1,000) {#/Tonne)

1978 593 : 1,952\ 6,662

1979 180 1,380 7,667

1980 150 1,457 . ¢, 713

1981 589 6,152 . 10,445

1982 566 5,425 9,585

1983 a12- 2;943» 7,143

Source : Department of Customs, Bangkok

Note : This quantity and value of exports included

mangosteen.

3.2.9 Grape

Grape is an all year round fruit and its peak period is

during January and February. The total product and cultivated are in

;-

the cr0ppiﬁg year 1980/81 were 41,460 tonnes and 26,545 rais, respectively.

The quantity and value of export are shown ii Table 3.9,
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Table 3.9
The exgofted guantity, value and the average f£.0.b price

of grape (1978-1983)

p

Year Quantity " value ) ‘Average f.0.b Px;;;:-
{Tonne) (¥ 1,000) .(z/Tonne)
\ 1978 | 1,911 20,122 ' 10,530
1979 2,089 23,895 : 11,438
1980 | 1,561 18,078 11,581
1981 1,368 27,027 . 19,756
1982 1,994 37,747 .- 18,930
1983 1,440 28,800 ~ 20,000 ‘
|

Source : Department of Customs, Bangkok

‘The trend of export quantity is not stable but the trend

] L] 2 A} ’
of f£,0.b price has been increasing by about 10 % per year,

3.2;10 Longan !

angan.can be grown in the dorth of Thailand, especially
in Chiangmai, ﬁampéng and Lamphun, Its harveéting.period is during July
and September. At preéent, the export market Bf longan is foeroﬁékong,,
Singapore and Malaysia., The trend of expoft qﬁantit§ and price are
incieasing at an avefage‘of 54 % and 14 % per vear, respectively. The
value and quantity of logan exported from 1978 to 1983 are shown in

Table 3,10,
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Table 3,10 -
The exported guantity, value and the average f.o.b price

of longan (1978-1983)

Year éuantit§ Value | Average f.o.h Price
{Tonne) (A 1,000) - {#/Tome)

1978 | 1,97 34,891 17,702

1979 3,286 55,767 16,971

1980 3,684 92,186 © 25,023

1981 | . 5,517 154,284 27,965

1982 10,316 296,518 | | 28,743
1983 7,320 207,154 28, 300

o

Source : Department of Customs, Bangkok

At present,’theré are somwg prdblems concerning the export
market, i.e., the foreign markets consist only of,neighbouriﬁg some
countries;Aprimary packaging needs to be improved in order to redﬁce
the_muchanical damage during transportation; and the‘is.a'lack of £réde-
information which results in low bargaining power of the farmers, Thus,
the flavour bases industry is one of the solutions to be pfomoted to o

~overome thege problems,

372.11 Lychee

The harvesting period éf lychee is during May and June.
The Northérn part of Thailand is the most suitable area for cultivation,
especially in Chiangmai and Chiangrai. In the cropping year of 1980/81,

the total cultivated area and production were about 25,644 rais and



6,128 tonnes, respectively. At presenf, there is still no export potential
beééuse of insufficient supply. However, some of them are processed:and

packed in syrup for the canned fruit industry, but in terms of export

value it is insignificant.

3,2.12. Rambutan

Rambutan is onelof the fruits tlat contributes a large

. amount of foreign exchange earnings to the country, The South and the
North continue to,be the dominant supéliers. The harvesting period is
not less than 3 months, i.e. May, June and July. . In the cropping year
of 198b/81 thg’total qultivated area and production were 374,165 rais
and 392,200 tonnes, respectively. The pfoduce is consumed directly and -
procéssed‘for the canngd fruits in&ustry.‘ The exported guantity and

price have fluctuated from year to year as shown in Tahle 3.11
- \

Table 3.11
The exported gquantity, value and average £.0.D price of

rombutan - (1978-1983)

Qdantity * Value § Average f.o0.b Price

Year (Tonpe) (¥ 1,000) (Z/Tonne) N
1978 304 - 1,761 5,793
1979 | 233 ' 1,760 ;'7,554 /
1980 116 1,259 | 10,853
1981 413 3,746 9,070 ¢
~ | 1982 523 | 3,950 | 7,552 |
1983 o273 3,554 | - 13,018
" | i

Source : Department of Customs, Eangkok
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3.2.13 Jackfruit‘

Jackfruit'is another'gﬁ the qommeréial‘ffuits grown in
Thaiiand. in the cropéinq year of 1980/8;, the cultivated area of jackfruit
was about 81,025 rais and the total production was approgimately 22,011 4
tonnes. The hérvesting period ofbjackfruit;is during March to August.
The total production is doméstically consumed, Thé price of jackfruit

varies with its seasonal. period.
3,3 source of raw materials and seasons

Considering the source of raw materials fér flavouring bases
industry, it is dépendént on the'plantation areas of those tropical
fruits in Thailand., Figure 3.1 shows types of tropical fruiﬁs and the
location of élamtaiion areas in Thailand. Howevér, to set up a flavouring
bases factory, one has to consider the cost of the transportation of the
final product and raw material, pollution control, water resource, labour
cost aﬁé land cost. A detailed survey of the-areaé-should be conducted
for the determination of a specific plant site. |

Many fruits vary in availavility éccording to season, These
are Figure 3.2} However some fruits are available throughout the year-

e.g., tangerines, banana, coconut, guava, papaya and grapes.

3.4 Cost of raw materials
The prices of fruits in Thailand have fluctuated from season
to season. In general, the domestic prices of those fruits varied

during 1983-1984 as indicated in Table 3.12,
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Table 3,12

Average price index in seasons

1983 , k 1984 |
Wihter Summer Rainy inter Summey Rainy
. . season season -
Tangerine B/kg. 6.37 | 7.50 7.88 7,50 7,50 -
Banana /100 Units 55,00 | 52.50 52,50 | \75.67 | 101,25| 105
Mango B/kg. - 2.75 ; - 4.12 -
Coconut /100 Unitsd95.00 - 522 727 637 f -
Pap;ya z/kg. <,z.;4 2.75. 2.75' - 44.12 -
‘Lime B/Units L .62 .38 87| 1.38 ,51
Guava %/kg. "0 7.0 7.10 | 7.59 - -
Grape B/kq. 16.0 | 16.0 1§.o' 20,19 - -
Lﬁnéan B/kg. 23,26 - - 26,45 | © - -
Lychee E/kg. - - 38,33 - - 32,07
Rambutan B/kg. - - 12,07 - - -
i
Source : Department of Internal Trade, Banékok

Apart from the fruits a number of raw materials must be imported

as ingredientg and food additives. Thésauarg shown in Toble 3,13,



Table 3,13

various ingredients used ix the flavouring bhases industry

Name . Price
) (B/Kg.)
Enzyme Pectinase ‘ 2,300
(for iime, mange, guava and papaya)
Preservatives |
- Sodium : Benzoate ¢y benzoic acid 30
- Potassium Sqrﬁaﬁe"' 30.
- Sodium Metabisgléhite 145
Ceréified Fooé-Color {such as Ponceau 4 R, 450
Azorubine Tartrazine or sunset yellow FCF, Fast
green FCF, Indigo carmine) |
Acidulant (commercial grade)
- Citric Acid 60
- Malic Acid 60
Sugar (local) ' 12,50
éﬁntainer (local) ;
- Glass bottle with cap (750 g/bot.) - 5 B/bot.

- Tin can with 1id -

- No.2 (450 ¢/can)

= NO. 2% (580 g/can)

- No. 10 (3,000 g/can)
'fhickening agent
Tricalcium phosphate
Sodium bicarbonate

Dextrose or Maltodextrin

Source : Compiled by The Study Team from a variety of literature

on the subiject.

2.05 /bot,

2,65 /bot,

10 /bot.
1,200 B/kg.

50 .

12

35
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4. Choices of Technology, Process Hachinery, Bguipments and Location

4.1 Overview oi the process’
Al

2 general process outline of trooical fruit flavouring bases is

described in a number & major steps as follows :

~4.1,1 Ripeniﬁg
Fruits are transported to the processing plant according .

to the production schedule.  The fully ripe fruits should be processed
without delay. However, some varieties of fruiis arxe harvastedfwhen they
are still green, e.g. banana, guava,'paéaya, mango, ete, ﬁherefore, they
have to be stored to control the level of ripening prior to processing.
The controlling factors for fruits ripening are cenerally recognized to
be teﬁperature, humidity and ventilation as well as utiliéation of riﬁeniﬁg
gas if nec-:essary° “The optimum conditions of the stofage room are around
114-18'0, 90 % - 95 % R.H. and good air ventilatica (Nelson and Tressler,
1980} . The storage roém should be protectéd £rom any‘infestation of
insects, pests and rclonts and contamination of mold, and bacteria, Good
sanitétion practice is necessary to clean the xoom aand packagingiwith

sanitizing chemicals will eliminate unwanted odour.

4.1.2 Inspection, sorting and wash;ng

"When ripe fruits are ready for nrocessing, they are dumped
out on an inspectioq belt. Here, the digeased fruit, green fruit and
damaged fruit are removed after inspection, Some fruits with émall defects
may bé trimmed to make them acceptaﬁle for processing.

From the inspection belt the good fruits drop into a

washing tank or onto a washing belt passing throuzh a stream of jet-water.
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Mechanical or manual agitation and the addition of a detergent (surface

-

. i o . -
active agent) help to romove dirt, debris and dried flower parts. An
elevator belt conveys fruitz from the washing tonk for clear water

spraying as well-as for the rinsing of the detergenit from the peel.

4.1.3 Peeling and hlanching

Fruits arc graded into 3 sizes; larae, medium and small,
Then, they are transferred té an atmospheric stezn chamber for about 2%
minutes for blanching and are there cooked in é water bath. Thinner peels
are easily slip»peeléd. Fruit peeliné can also be achieved by mechanical
means and/or chemical treatment such as lye pcaling using'aqueoﬁs solutidns
of caustic soda. However, lve peeling may alter the taste and colour
whereas mechanical peeling'conﬁributes to Lay vields of peeled fruit.

For banana, the fruit is peelad to remove peel rag and rot,
then, it is biahched'in steam or boiling water (or a combination of both)
uﬁtil a centre‘temperaturé of 88°C;is'reached, 2 wedium size peeled

banana requires about -8 min. {(Guver and FErikson, 1954).

4.1.4 Juice extraction

‘After peeling, the peel is seat to the hoppef by the
conveyor. The peeled fruit is charged into the chopper or slicer and
then crushed before feeding into the pulper/finisher, which cénsists of
a éylindrical screen with 1.5 mua. perforatiéns and three paddles rotating
inside. The.unifrgﬂ rate of feed is imported because the rate of feed,
.as well as £he speed and the adjustment of the yadﬁies, controls the
amount of waste being discharged from the machince, Non-uniform movement

of the material through the pulper may cause discolouration of the purce.
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In the.pulper,Athekgeeled fruif is crushed with centrifugal
force. Fruit juice or pum.o passes.thréugh a2 screen whereas pulp seeds
and fiber, are separéted out.” The %ruit juicé is sent to the finisher,
and coarse pulp, fiber and seceds are vemoved by & 0,5-0.8 mm, screen to

rroduce clear fruit juice.

4,1.5 Deéeration

1Aftervpulpinq éna finishing, the pﬁrec is puﬁped through
a dearator to remove entrapped air. ‘The air and gos mixed in the fruit
juice are elimiﬁated by spraying it in a-vacuﬁm chamber of the deaerator.
Tﬁe objective is to remove oxygen whichrlessens the possible deterioration
~caused by‘this'gas,durihg prolonged st’oraée° Qxidaﬁion is one of the’
main prob;ems which‘causes loss in coloﬁr, breakdown of vitamins, loss
of flavour and production of off-flavours. The reméval of air also ﬁgkeS‘\
products more uniform 5né smocther and the methoé is‘for'improvement of
colour.A Anothér advantage is the pre§ention of Toaming caused by entrapped

air, thus allowing correct and uniform filling in containsrs in the

processing line.

4.1.6 Enzyme treatment

The utilizaﬁion’of énzymes.bf either partial qr,cbmplete
hydrolysié of the suspended starches, proteins and pectins is important
 for certain kinds of fruit puree, for instance guava, papaya and mango.
It is used to reduce viscosity, to improve filtration efficiency; and to
élarify fruit juices. A number of commercial enzvmies are available for
ﬁses which differ in terms of type and activitv. So too are, other kinds
l of enzyme-mixture and the tyge of carriérs of dilutents with which they

\

are mixed for standardization of enzyme activity. The guantity of
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enzyme preparation to be used for a particular fruit juice is normally

given in directinns supplied by the distributors,

4,1.7 Filtration

After enzymatic treatment, the fruit juice or puree is
easily filtered through various filter media byigravity, yréssure or
vacuum, Continuoﬁs of intermiptent filtration may o used and:the
filtration may be rough or close. The filter mediz may be finely woven

cloth, either canvas or metal, fiber or ashestos pads;, cotton pulp or

discs. During filtrati6n the juice must ba groﬁegted from aeration and
from contamination with metallic impurities from LQQ filter lines and
the filter medium.

The comménly used filters in a fruit duice factdry are
plate and frame presses. They consist-éf solid vertical plétes and
hollow frame cast with sidé lugs so that théy may be mounted on two
parallel horizontal bars and clamped together. A& filter cloth.is laid
over each- plate to cover bhoth faces and § freme is set on each side so
that by alternating élatés and frames a serias of filter cells is férmed.
2 hole in each plate and frame serves as a feed channel, an opening from
this channel admits feed into each frame and at thn botton of each plate
there is én outlet for the filtrate. Many difforent desi@ns of this
filter pres$ agsembly are availablé, varying in ﬁype and design of plates
and frames,_in location of feed, and of discharge and in method of opera-
tion to suit the particular fruit juices or puree to be filtered,
Therefore, the fruit juice may be filleied afted preliminary treatment

- by settling, straining; fining or heating.
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4.1.8 Pasteurization:
Plate pasteurizers, similar towthcse used in the dairy
- industry, are now custotiary in fruiﬁ Juice procasging. These consist
of embossed metal plates pressed together tu form alternating éhanﬁels
for thé flow of juice oxr pures and the heétinq {or-cooling) medium. The
heating medium may be steam ox pressurized hot water. Tiues and
ﬁemperatures used in the pasteuriz@ng procdess depand upon the methed
employed and the product treated. The h;gh>ﬁefparature¥short—time method
employs a comparatively high témperatura for a shert time., Some examples
of pasteurizing trestments for fruit juices or vurse fellow : for‘guava
puree the recomﬁended time-temperature relationship will be 60 sec. at
90.6°c, for the mango puree, the tem?erature ic roised tb 90.6'99}.3'C,'
held at that'temperature for Z rin, then rapidly cocled to 32.2°-37.8°C
but a heé; treatment of 30 seconds at'87'cC is sufficient for orange
juice aﬁd slightly milder sufficent for lemon Suice.

In the pasteurization proceés, £he pathogen is killed and
‘viable microhes are reduced and at the same time, pectin decomposing
e?zyme and vitamin C oxidizing enzyme are inactivated to prevent
deterioration of the fruit juice quality. '

AFruit juice is no;mally pasteﬁrized-before evaporation,
Since the final concentraée must be pasteurized, onelmay guegtion the
need for this first heat-treatment. Indeed, the first pasteurization
may be omitted if the'temperature in the evaporator is low or the retention

time is short. However, in small-scale operations a double pasteuriza-

tion is p:éferable for safety and hetter flexibility,
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4.1.9‘ Concentration

,Fruif juicgs naturally contain 80=-90 per cent water‘and
their bulk can be reduced greatly by the removal of most of it using
vacuum evaporator and/or freezer, The advaatages of concentfation ﬁrom
the points of view of packaging, transportation énd storége'cost afg
evident, This also helpé to preserve the juice because; as its concen=
tration increases, fewer m;cro-organiéms remain capakle of multiplying
in it, |

Virtually all bacteria, and most moulds and yeasts are
incépable of growing in a juice which has been concentrated to 50 ﬁer—
cent sclids (w/w) ox ﬁbre and only a few osmophillic yveasts and ﬁoulds
are still able to gréw at up to 70-80 per cent SOIids. The growth of
these is further limited by the higﬁ acidity of céncentrated fruit juices.

Modern fruit juice Eoncentratiqﬁ ecuipment is based on
either of the two possible approaches to the problem,of.minimiziné heat
damage : low temperature or short conﬁact time.

As with any other liquid, the koiling point of fruit juice
Oxr puree may he 1owe£ed by reducing the pressure, ‘lany inéustrial fruit
juice concentfat;rs operate with very low pressures, correspogding to
boiling points (based on water).of 18°C or below,jthus obviously
eliﬁinating the danger of coélinq. Héwevef, this method has serious
limitétions. Operation.at'high vécuum entails an increased initial cost
ofjequipment as well as operating expenses. Ordinary cooling water is
not sﬁfficiehtly cold for the condensation of the vapours at such pressures,
g0 chilléd water, regrigeréted brine or direct expansion refngérént

systems must be used, The viscosity of the concentrate is much higher
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at low temperature. As a resuit, heat ‘transfer is bound fo be slow, and
.retention timevis loug, There‘seems to be no ap?reciable advantage from
the viewppint of retention of voléti;e substances,

Howadays, emphasis has been put on shofter contact time.

rather than on low temperaturé. Pressure is reduced only sufficiently

- N

to obtain boiling at 45-55'C. However, the concentrate remains in '

contact with the héating surface for,only'a few-seébnds. Rapid evapoia=
tioﬁ is secufed by an impioved rate of heat transfer. Host of the modern
evaporators are térmed "fEilm evaporaﬁors", since the concentrate ié heated
’xin the form of a thin fi;m moving ovérlthe heat transfer surface., There
are several d;fferent techniques fér forming and moving this £ilm eg.
k élate evaporators, falling-and/or climbing~film_evaporatérs, swept=
surface.éy;porators; roﬁaﬁiﬁgésurfaca evaporatos,
Invall evaporation processes, steam economy is a matter
of considerable economic importance, There aée several methods of
increasing the amount of water removed per ton of steam used and §ince
allldf these methods represent an increase in capitél investment, their
economic merits sﬁould he analysed in close relation to the conditions
that preﬁail in any place where such an installation is planned. However
most evaporators can be equipped with some kind of steam-saving system.
There is another typg of evaporator 'called TASTE (temperature
accelerated short time evaporator). A typical TASTE has 6 stages and
4 effects plus a .Flash cooler.. Fruit juice passes ﬁhrough each stége
only onée, so ﬁhe time that the fruit juice is in the evaporator is in
the order of minutes instead of 1 or 2 hourslés is the case for a low

temperature unit., One or more stages in the TASTE micght operate as high -



ag 93°C to lOO'C and would simultaneogsly pastgurize, enzyme-stabi;ige
and evaporate the'fruit juiée, Other stages and effects range down to
about 15’C.- fhase'have severai advantages : {a) low »roéduct residence
time minimizes.éarameligation, oxidizéd fiavmufs émd golour changes;
(b) fruit juice leaving the evaporator'is alvost free from microorganisms}
(c) units have g low initial éost and - (é)‘ wiie are‘easiiy eiaarnado
Howéver, they also ﬁave disadvantages : (2] théy are;relati?ely
inflexible because ths product goes through each mﬁége only onece, and
changes in concentration of feed aré reflected in a change in pumpout
concentxatioﬂ; (b} it is not convenient to blend “add back" with the
feed juice and send it throﬁgh the evapératot;as this‘actiqh would
increase the concentration of theé pumpout‘;‘éad {(c} high temperatures
cause more rapid foulinc of the heat exchanger tubes and necessitate
'morebfrequent cleaning, (Nelson and Tressier, 19§0).

There are alternative ﬁethods of concentration due to

the disadvéntages of evaporation such as losses of volatile substances,
, \

heat damage, cost of equipment and stéam. The most studied précesses

in this field is freeze concentration or”freezé drying. Several

piocesses, differing mainly’in the meﬁhod of freezing'and segaréting

the ice from the concentrate, have beén proposed. None has-yet fbund

appreciable ‘commercial application for Fruit juice concentrates.

Host fruit juice factories use the rotating-surface
evaporator known as the Centri-Therm machine. The heat'transfer surface
is an inverted cone that rapidly rotates apbout its axis. Steam is
applied to one side of the cone while fruit juice flows veiy rapidly
in a thin'film on the other surface. Reﬁehtion time is extremely short,

and remarkably high concentration ratios can be obtained in a single
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pass. This evaporator is much more compact than most other machines of

cqmparéble capacity. Then, the evaporator maﬁ e conhected directlj to
éhe héat treatment unit so that the-Liot £ruit juice is immediatly flashed
iﬁto the vacuum chamber. Alternatively, the fruit juice may be cooled
and stored in a balance tank, from which it is fed intovthé evaporator,

R ,

The former method represents better steam economy, but its applicability

. ' 5 i . .
depends on the construction and operation principle of the evaporator,

4,1.10 Preparing bases for industrial use

Pﬁre, natural juicgs have some sericﬁs mérke&ing ligita~
tions; for example,”théy are reiatively expengive and do not posses the
thirst-guenching power of ﬁgké waterjAdiinké. ~However;fcitrﬁs flavours
(traditionally orahge aﬁd lime) are esﬁablished éévourites\in the field
of carbonated and non=carbonated soft drinks. In many cases, this
flavour is imparted by essential oils or imitation essences. But, the
public seems to prefer cloudy beverages with a more fruity character,
These contain varying amounts of citrus components such as juice,
concentrate, pulp and zest. They are qenerally supplied to the bottler
in the‘form of ready-to-use "bhases® that are tailoréd to his needs.

These bases are complex, cogcentrated mixtures'to which only wéter, coz,
sugar or other sweeteners need be added to obtaih the final beverage.

The raw materials tﬁat make p these bases are fruit ﬁuices
and their concentrates, pulp, peel, essential oils and natural essences,
Food acids, stakilizers, certified colours, chemical preservationsAmay
be added if necessary.

‘The different components are blended in tanks with agitators.

Some ingredients eg. essential oils are first emulsified in a small amount
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of c@ncentrate,‘juice‘qrbsugar syfup,‘using‘emuisifiers-and stabilizers,
It is very important to avbid as much as poésible the inclusion of air
inbthe process'of mixing, since high viscosity of fhe materiai renders
deaeration difficult,. Déefation is carried 6ut Wy spraying the mixture
into a vacuum chamber_or by spreading it in the form of a thin film Cn'
rotating conical surfaces and applyiﬁg a vacuum, .Intimaée mixing of
: all ingxedients and a ¢ertain degree of further siée’reduétion may!be
‘achieved by means of homogenization.

Theré is another kind of bases_calléd'"Ade".basgsﬂ. They
: are‘concentrated products that contain‘a conSidérablg ambunt of sugar.
They aré intended for direct consumer use. When mixed with the proper
amount of Water, they yieldva beveragé containing 10 per cent or more’
of ‘fruit. | |

4,1,11 Homoéeniza£ion

Homogenization is the operation in which the desired
reduction in the size of the‘droplets of the internal phase is bfought
about by forcing the crﬁde.emulsion through a narrow opeﬁing at high
veloqify. This-operation is used to retard br prevent'séttling and
seﬁaration of fruit juice or puree és much as possible..

| ¥ogt of the ju@ce or puréé is sometimes hbmogenised or

%iscosise@iinfSimilar"machines Qf'théftype used for milk -and other -dairy ;
products, It isg called a preéure homogenizer which éonsists qf a
homogenizing value and a high pressure pump. The fruit juice or puree
wili be forced through narrcw orifices at a-pressure of 1,000 to 1,400

’1bs. per sg. in., thus finely breaking up the susPended,smiids. The
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viscosity of the fruit juice or puree will be increased and it is given

a smoother consistency, sometimes characterized-as “oily”.

4,1.12 Preservation and packaging

Preservation againét spollage may he accomplished by
freezing;or heat treatment 6r by édditionvof chemical preservativés.

If the base contains a high level of sugar, it will have a greater
resistance té spoilage bty most microorganisms. Fruit beverage bases
containing 6§ per cent soluble solids (65" Brix) as measured by refrac-
tometer and at pi 4.0 or lower (as measur@d Ly pH méter) can‘be preéerveq
by relatively ﬁild heat treatment. The product is pumped through a’
piate pasteurizer where it is rapidly heated to SSfC {Breake, 1973).
Sanitized cans (commonly No. 10 or larger) are filled, sealed, inverted
for 3 to 4 minutes to sterilize the 1id, then cooled in a water bgth

as quickly as possible.

The 65° Brix bases have alsc been preservéd without heat
by the addition of 500 ppm sodium henzoate and 500 ppm potassium sqrbafe
together, ‘The beverages made from these bases will contain about 105
ppm of each preservative. They are filled in steel barrel lined with
a suitable plastic or filled into wooden barrels wiich must Ee in good
condgtion and freshlv coated with paraffin wax, Zowever, since sodium
benzoate has no retarding effect on broﬁﬁiﬁg,~tha,product.mﬁst be kept
in cold storage or an. other preservative is used, i.e. sulphur dioxide
(2,000 to 3,000 parts per million) is added directly to the barrels.

Generally, most of the filling systems used for fruit

flavouring bases are as follows :
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(a) Qot fill systems

Hot £ill éystéﬁs‘hqve heen used in the production for
many yearé. wherg_: the product is blended; using a prejsterilized
‘concentrate, treatéd watér and other ingredients. The flavouring base
is heated in a Paraflow plate pasteurizef to 85-95°C, held in exteinal
holding tuves and cocled to filling tempgrature\by regéne:ation witﬁ
the cold product or»ghilleﬁ water. The filling temperature should_be
notﬂless thah 65°C , necessary to ensﬁre,kill of spores and molds in
the container, and limiteé at théAtop end by the coatainer material,
For plastic cbntainers, a teﬁperatqré ir the range of 68°=75°C is nérhaliy
gsed. The product is fed to the filler which may be in a controlled
-atmospheric room to avoid regontamihaﬁion, the; the filled containers
are séaled.' Contéiners are then conveyed through’avbonventionali?ﬁg;
Proéressive'héldiﬁg/spray‘cooling tunnel using qhilled water to |
temperature. The containers aré heldfat a dwelling time of around iO
mirutes depending on filling temperature, The hot £ill system meets

market demand for large containers such as no. 10 can and drum.

{b) .ASep?ic £illing systems

When considéring this system, it is suitable for bagﬁinn
box or large cans or small conta;ners. However thé‘processing parémeters
 are baséd on HTST (high temperature short time) treatment at 90-95°C
within 15-30 secénds holding, follong by regenerative and secondary
cooling to a filling temperature into thé presterilized or'asepti;
packégé at around 20~25;C. The'systeA is & wlosed system and the .

importance of deareration or treatment with ascorbic acid is singnificant

for the prevention of cxidation effects in the container. This may cause
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’brcwning reaction during storage. The complexity of the»plant, energy
consumption an& capital cosé should be considsred for suéh a system.
For multiQpioduct syé;*i:e‘r’fz.s'z such as flavouring bhases products processed
from different varieties and forwulaes, tﬁe asertic tank systen (Afs)
may facilitate the production scheduling by ma&inq the sterilized plant
independent of the fillers. Prgduction can tgrminate, then followed
by plant ciéan—up while fiiling procecds.

\CIP system (Clean-in«placé)fis ré:ommended foﬁ s£erilizam
- tion Of.£he-equipment és well as ATS system for the multi~product process.
Thef are ﬁot inexpenéive means, but in many coses, ban be justified on

economic grounds.

4.1.13 Dehydration

The conversion of fruit juice to powder form by removal
of almost all of itg water has obvious egoaomic Advantages in packaging,
storing and distribuﬁing, ‘Unfortunately, the technological difficulties
encountered are tremendous due to problems in reconstitution, caking
and off~flavour devaelopment.

ost of the early processes wers based on vacuum drying,
and extrapolation of vacuumAconcentration. Fowevar,; the final stages
of drying are extremely glow and products wmelt into a sticky mass that
must be solidified by chilling.aﬁd then ground.

At present, there is substantial efiort de&o;ed to the
production of satisfactory powder Irom the fruit juice by sprav drying.
Limited guantities of these are availab;e comnercially, In general,
high temperatures»are employed in spray dryino rut drving times ére S0
short under ideal conditions that they can he¢ driad to reasonably low

moisture levels without excessive heat damage.
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The gpray drying is the transformaiion of a pumpable

fluid.feed (solution, slurry, or paste) into a particulate dried product
in a single drying process. The drying operation consists of three

stages :

a) Atomization of the feed liguid into a spray by the

use of a vanad wheel rotating at high gpeed.

Samd

) The contacting of the spras with hot air to promote

@veporation. The hot aix entvrsy the chamber around
the atomizer vaned wheel.

¢} 7The separation of dried preoduct from the air in a

/
P

cyclone.

Thé basic principles involved éomcern the atomization of

the feed liguid into a spray of very small droplets. These droplets
- have a very large surface area and evaporation is completed tapidly.
The neceésary small droplet sizesAare produced Ly rotating the vaned
wheel at high speeds. The resuiting evdporation iates are high enough
4to enable completion of moisture removal from the droplets e&en tﬁough
the small chamber volume gives short droplet residence’ timas in the
dryer. Duriang tﬁe evaporation stage, theré.is’an accompanying cooling
effect on the drople£s, and with the product residance.timé in the

chamber of short duration, heat damage of the nroduct is prevented.

[

- Hormally the counter current spro ing is used for

=5t
Wl

products which are not heat sensitive but reguire a degree of heat

v - \
treatment to cbtain a special characteristic, i.cz. porosity of bulk
density. In this case the final powder temperature is higher than the
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outlet drying air temperature, therafore, this method is unforkable and
impractical for many‘fcodstuffs with heat zscnsitiveness, especially the
fruit flavcuring bases. liowever, foxr reasors of equipment efficiency
as well as for econcmic Teasons, temperatures ranging from 1007 to le0’C
must be'emgloyed and, therefore, it iz guits ¢ vicus that any incoming
air at this temperature will destroy or cgmgla{ely murn the product vary
quickly.v Even when thoe drying air is fed at 50°C the air danzges the
dry powder since in all known countercurrent drying processes the
dispersed droplets explode when contacting tho low saturated drying gas.
They then shrink into a flattened skin which latcy on, during tne course
of the dehyd?atian, agglomerates intc the conv;ntional type of particle
i
having an exterior crust of skin and inner cavities close to the exterior.
P, Hussmann (U.S. Patent 3,415,665; LDec, 10, 1968)
discovered that in order to obtain the desired structure in the dehydrated
product it is necessary that the treatment of the waterial during the
first part of the dehydration be extended or continued beyond the time
necessary for denydrating the product to the digirsd degree of water
content. That is until a corn ox grain is Formed Zrom the dispersed
droplets. It is an imncrtant aspect cf the vrocess that ﬁhe residence
time of the material to be dehydrated in the drying zone exceeds thé
time necessary for obtaining a product of the desired residual humidity.
* Thus the éontact time of the material to ke debvdgsted with the specified
conditions exceeds that regquired for the degrec of dehumidification.

Moyecver, in accerdancs with the process, it is necessary

that in the first zone of the dehydration, thera be maintained an atmosphere



of such high humidity that the dispersed droplets do not, as it is
customary, explode during the dahyd;ation ant then shrink into a flattened
skin which later on, during the courss oI the d&hydraticn,vagglomerates
'into the conventicnal type of particle having an exterior crust of skin
and.inner cavities closge to the ext&rior.b Thercfere, it is assumed that
the product.températuru will remain close to wot bhull temperature'af the
surrounding air until mest of the moisture h2s hesn removed because of
the rapid evaporation of water. At that point the surface of the powder
particles is no longer saturatad with moisture hecause of the decreased
rate of water migration from the interior of the particles. rThe period
of rising product temperatures is so short, however, that there is little
opportunity for heat éamage unless passage throuch the drier system is
interrupted.

Nowadays spray drying of most fruit juiées_st@ll presents
problemsbowing to the low melting or softening peints and the hydroscepic
nature of their pure powders that result in stickiness., The hygroscopic
vroperty is critically important as it may datermine the moisture level
of the powder in a given situation. Thus hygroscopicity énd iow softening
point are indirectiy iﬁteractive since the sticky point temperature of
'the powder depends in part on its moisturercontent as well as on its
composition. Within limits} the drier the powder the higher is its
sticky-point~temperature. On the other hand, the mcisture content of
the powder will depend on the agqueous vapour pressure, or relative humidity
of the surrounding air, It is obvious, therefore, that both dry bulb
.ten@erature and relative humidity of exhaust éir are critically impéitant

in the successful spray dryving of fruit juices.
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There is also the ;se of drylna aids 1nclud1nw.sucrose,
corn syrup solids, lactose, qums (e.c. arabic, trajacantl), agar-agar,
alginates, pectic substances, nilk solids, starch, sodium carboxymethyl
cellulose, methyl cgllulose and glyceryl monosterate., Some drying aids
are added in large amounts; for example, in a.qomme;cial process, corn
syrﬁp solids of low dextrose eguivalent are added to lemon juice at‘the
rate of 50 per cent or higher on a dry basis. (Tressler and Joslyn, ‘
1961). 'However, they are presumbly effeétive only to the extent that
they favourably affect the hygroscopic and the sticky-point temperature
of the produét. |

There is a new procese for drying llquld from high sugar
foods called foam-mat drv1nq, wnlch was developed at the U.S.D.A, Eastern
and Western Research Laboratorles (U.g, Patent 2,967,109; Jan, 3, 1961),
Thisvprocess~appears idéally suitable for citrus juice powder production.'
Researchers at the USDA Citrus and Subtropical Products Labbratory,
Winter Haven, Florida, have developed a similar technique fo¥ drying
citrus juices under normal (atmospheric) pressure instead of under vacuum,
The dehydrated products of the‘précess are in a porous condition and are
.easily rehydratable. )

fhe essential steps in the process are :

(a) A liquié concentrate of the julce is converted into

‘a stable foam Ly incorporating a minor proéortion
of an edibkle surface active agent and a subtantial
q"antlty of alr or other rontoxic gas.

{b) The foarn in the form of a relatively thin laver is

expo¢ed to a current of hot air until it is dehydrated.
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In nmodern technology, fixaticon tachnology has been
introduced.to encapsulate fruit flavour extrdcted from the process. The
so~-called microencapsulation technique usiﬁg the matrig-modified sfarch
derivatives or modified micro-crystalline cellulose mixture blended with
fruit juice concentrate prior to spray dfying is generally used in the

'commercial_production, This techﬁique provides a pronounced flavour
after rehydration éue to the flavour encapsulated within the matrix
structure and the flavour being proéected from any possible loss.

After dehydration, the fruit ase powder will be mixed
with sugar, fruit écids, thickening agent or sta-tilizer, flavour and
certified colour, Ih practice the best mix attainable is that in which
there is a random distribution of the ingredients, The methods of

controlling the mixing operation usually involves sampling of the hatch,

analysis of the samples and statistical treatment of the results,
4,2 Choice of the process

Fruits may be divided inte 2 major agroups i.e.‘citfus fruits
or acid—baséd fruits such as téngerines, sweet oranges, limes, grapes
and pinéapple; and puree-based fruits such as banana, guava, mango,
papaya and jackfruits., The production schedule is set mainly for tangerines
with other seasonal fruits as a sideline to £ill up the plant production
capacity; The technologv for fully developed p?oduction of tropical
fruit flavouring bases caﬂ he described in the overall process flow
chart as illustrated in Fig., 4.1,
For this study, two tvpes of process were considered., Fig 4,2

(plant 1) illustrates the type for the production of pasteurized and



un-pastuerized flavouring bases and Fig., 4.3 (Plant 2) illustrates the
¢ ;i «

type for similar production as in plank 1 but with an additional line
. { .
of production for flavouring bases powder or heverage powder hase,

’

The process for plant 2 is selected for an econcmic and

financial analysis,

4.2.1 Process flow chart deSEriptian (Plaﬁt 2,‘Fi%. 4,3)

;rﬁits are delivered to processiaz plant énd held in a
storagé area orlthey are immediately processed. Tuey are_ins@ected and
szrted fo remove culls and defects such as rotten,rinfested fruifs, and
5ruises along the conveydr bélt.

_In case of citrus fruits or acid-based fr;its, fruits
aré washed and gréded according to siée to £it the.extractor adjustment’
whereas\puree—based fruits are peeled énd blanched for better yield.

Fruit juice is extracted, collected and pgssed through _
pulper/finisher or filter, Juice is deaerated and ﬁreheated before ’
concentration by vacuum evaporator (e.g,.Centritﬁerm unit) to the desired
degree of brix (65‘B). Thus, the concentrate is mixed with ;hickgning
agent, sugar (or dextfose,high-fructose—solids) and other adjus£ing
ingredients and additives, éubh as colour, clouding agent, synthetic
flavour to enhahcé the natural flavqur‘apd aestietic appearance before
the homogenizing stép. | _

The unpasteurized flavouring base is obtained by the
additioniof presefvatives suqh as sodium bisulphite or sodium metabisuphfite

or benzoic acid or its salt, and/or potassium sorbate at the approprate

or authorised concentration level. The flavouring base is then filled
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ané ééaled'in containers such as cans and drume lined with a polyethylene
bag. | -

| The pasteurized flavoﬁring base is obtained by pumping
the homoéenized concentrates throush a pasteurizer whiclh lreats it to the
pastéuiizing temperature., The pasteurized bhase is then hot-filled'and
sealed in containers and cooled immediately before storing in the
reffigerated room,

'Beverage‘powder ﬁase is produced by spray drying the fruit
juice concentrate, The dry powder is blended with other flavouring
sub;tances} thiékening agent, fruit acids, ascorltic écid and other addi-
tives such as certified food grade colouring matter,'tricaicium phosphate,

~sodium.bicarbonate and anticaking agent to the desired formulation. The
product is then packed in the container and %ept in the dry storage .
warehouse,

Purece~based fruits are processed in the same pfocessing
line but use'additio;al equipnment guch as blancher, slicer, crusher,
pulper/finisher aﬁd filter according to each tvpe of frﬁiﬁ iﬂ seaéon.

Thé puree may be treated with pectinase enzyme and filtered for clear
base or without treatment of enzyme (this is aimed for ice-cream dressing
or cake/pie fillings) followed Lv the concentration step through an

evaporator and cther processing steps as described in the flow chart. .

‘

4.3 Plant Layout, machinery and equipment
4.,3,1 Plant layout
The procesing plant for tropical fruit flavouring bases

requires an area of approximately 1 Rai (1,500 sg.m.) with the proposed

layout illustrated in Fig, 4.4.
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The processing area is'eétimated to be 300 sq.m. and réw
material and finished product storage require around 300 sqg.m. whereas
the area for office and laboratoryv is épproximately 60 sg.m,

'In the area no. 40, an oxidation pond (17 x 8 sqg.m.) is
‘ pro?ided for waste water treatment at initial state. Under full capacity
ﬁroduction, it may require additional systems sgph as aeration tank,
settling tank ané drying beds witﬁ coﬁtrol panel. Ilowever, the addi-
tional svstem Will be decided based on the 8.0.D. load after the full
operation. Thus, the cost of additional system is not included in the
eéonomic analygis in this study.

The production cabacity for economy of scale is 24 tonnes

of raw material per day. The total number of workers is estimated to

be 30 persons,

4.3.2 Hachinery and equipment

A list of machinery and equipment for plan£ 1 and 2.is
shown in Table 4.1 and includes their estimated costs (brice estimated
from United Nations, 1969). Basic equipment is the same for plant 1 .
and plant 2 except three additional equipmert, iee, spray dryer, dri
mixer, and filling; sealing and labelling unit fér powder are required

for plant 2.
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FIG 4.4
TLANT LAYONT

OF TROJICAL FAUIT FLAVORING BASE PLANT
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Table 4.1

List of machinery and equipment for tropical

fruit flavouring bhase plant

Estinmated cost

Ttem Description (x 1,000 B)
No. ‘ ‘Plant 1 |plant 2
1 Receiving line and bins 450 450
2 Conveyor, washer, grader 350 350
3 Juice extractor 1,200 1,200
4 Pulper/finisher 400 400
5 Filtexr éress unit lOQ 100
6 Biender 100 100
7 Elevated slicer 50 50
8 Crusher/scraper 50 50
9 Blancher 50 50
lO'ﬂ 'J/Deaerétor and vacuum pump - 200 200
lil Plate type pasteurizer unit and control system 1,400 1,400
(1 tonne/hr)
12 Liquid mixer 50 50
13 Evaporator unit -1,600. 1,600
14 Spray dryer (1 tonne/hr) - 5,000
15 Dry mixer (100 Kg./batch) - 50
1é Filler, sealer and labeller for liquid 206' 200
17 Homogenizer (1 tonne/hr) 800 800
18 Filler, sealer and labeller for powder - 200
19 Pasteurizing unit for concentrates 1,000 1,000
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(cont.)
I o o o ~~._éstimated cost
x 1,000 %)
Ttem Description _w__~( ! # |
No. ' plant 1 | Plant 2
20 Refrigeration unit 250 250
21 Boiler plant ‘ ‘ 900 900
22 Air compressor unit - 50 50
23 Laboratory equipment & instruments . ' 300 300
24 Centrifugal separator 400 400
25 Miscellaneous items such as piping, punps, | 800 800
vessels, tanks and conveycrs
10,700 | 16,950

4.4 Quality Control Program

Quality control is one of the keys to quality flavouring based
products and better process control. It starts from the control of
purchased fruits, Here, the brix-to-acid ratio and solids content is

» determined prior to process. This step is necessary for the adjustment
of the process to control the product according tolthe spefification.

Degree of ripeness, and physiological defects are inspected.

Colour measurement by means of colovrimeter, or Munsell disk
colour comparator, or colour séandard mddels such as standard tiles,
tubes, plastic models is done from lot-to-lot.

Viscosity measurement is checked for extracted juice at the

concentration step and final products hy means of a viscometer such as
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the Brookfield synchroelectric viscometer.

There are other analysis programs for controlling other:-
cgarateristics of the product including én~line measurement in the unit
operation, The list of instruments is shown in Takle 4.2, There are
three types of analysis, namely physical, chemical and microbiological

tests.

4,4,1 Physical test
- Examples of analvsis are : apparent viscosity, brix or
soluble solids, colour’measurement, screened pulp, suspended solids,

total solids, stebility test such as abuse test, nel test, accelerated

cloud stability test, #rd clarifigation test.

Table 4.2

List of basic instruments and apparatus in the QC laboratory

Item No, Instrunents
ly Refractometer
2 pH meter '
3 ’ ‘Brookfied viscometer
4 - Hydrometexr
5 Colorimeter
S
6. Spectrophotometer, #isible and
UV range :
7 ' Lakoratory centrifuge‘
8 - Inframred moistuie tester
9 Scientific glass apparatus
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{cont.)

Item Ho| Instruments
10 Refrigerator
11 Incubator
12 Sterilizing oven
13 . Autoclave
14 ' Colony counter ‘
15 , Microscope
16 Biender
17 Balance - 0.001 and

Scale = 0.1

4,4.2 Chenical test

Examples of chemical analysis are Davis value test (for
bitterness), total titratable acidity, éefects examination, pectinesterase
(PEU) , recoverable cil such és vromide~bromate titration, modified

Clavenger method, and ascorbic acid.

74.4,3 Microbiological'test

Several analysis such as diacetvl value (for off-flavour
test), pléte,couﬂt for bacteria, yeast and molé, direct microscopic
count, filth, insect fragmenté, and fly ecgs and larvae,

These analyéis have to be modified for quickness and case of
use in the processing plant, The analysis will assist in lerms of better
process control to proteét against ﬁndesirable off«flavour, discolouration

and loss of flavour,
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Afrepording and reporting systom Lave to be set up toe
be vged as.a batci-to-katch control and for éata Lege ihformation;

In modern flavour production, the factory will require
sophiéticated anélytical instruments such as ~as éhrématoqraphy (Ge)
mass'épectrapho£0metry, x=ray diffraction, «.d hizh pressure liéuid
chromatography (HPLC) to identify flavour comporents, structnre;and
characterigtics o? the products. At this stage, the plant will be
developed iﬁ terms of high technology using flavour chemistry and other

techniques so as to compete with other well=-cstablished foreign companies

as well as to expand into synthetic products to meet the market demand.
4,5 Plant location

The processihg plant would need to be located in the Central
Region near fruit growing areas so as to provide an assured and adequate
supply ?f raw material as well as access to public utilities and
telecommunications,

' ‘According to the location of raw material suppiy in 6 regions
as shown in Table 4.3, most of the fruit—qrcwinf areas are not far from
Bangkok except those growing seville orange, loncans and lvchees which
are in tHe Morthern Region of Thailand. Therefore, the approPriate.plant
Iocation sﬁould ve within or nearby Bangkok, Another important facﬁor
is an efficient and adequate prevision ¢f ;ﬁhli@ facilities, such as,
water supply, electricity, wasté-waster treatment, transportation and
telecommunicatirng, i.e, telex and telephone.

Therefore, @r@vidigglthe above conditions are adh;rad to the

location for the plant could be any available industrial estate area
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(see details in Appendix 14) which provides svhstantial privileges, The
following estates;are worth considering : j

(a) Lard Krabang industrial estate and export processing
éone with an area of apout 1,323 rais. ‘

(b) Eang Poo industrial estate on Sukhumvit Road, Sémut
Prakarn with ém area of about 3,733 rais.

(c) Laem Chang industrial estate proicct close to the
Eastern Sea bogrd Project area iLaém Chabang), with an area of about

2,688 rais, This will be operational from 1988,
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Taple 4.3

Raw Material Sourcoes

‘ o Reglon ' IO
| Fruits ; 4 . - Locaticn
\ Contral North| Soutiy; Last | West | Hortn~East i
¢
H T . F—-
\ Tangerine X i Bangkok (amphur Rungsit),
{ ' Phatwh thani
IBanana : b4 i - Warathiwat, Hakhonsri-
' i , _thamarat, Surat thani,
i | | N " 0dcu thani, Srisaket
Guava X 5 , _Peichabun, Sukhothai,
j i A Uden thani, Na.khon-—
i 1 ratchasima .
T
Papaya >n Ratchaburi ; Nakhonphc.tcn
X ) % ~Petchabun
% ; x dakhonratchasima
¥ .
]
Mango i X Srisaket, Surin, Nakhon-
! ratchasima, Burirum,
X | Nokhonsawan
T -
Lime = } Naklionsrithamarat,
; x retchaburi
. .
Sweet crange x Lampang, Phrae
'{Seville orangg) ! :
i
Grapes A ‘ i = Ratchaburi , Nakhonphatom,
i - Samutsakorn
¥ t
Coconut I b N;ﬂ:honpha"coﬁx
Tamarind i f PN Mzkhonratchasima,
l ‘ ‘ Udun thani, Burirum
i ; i ” ,
Durian l x | Chentha buri .
. T ! l .
Jack fruit : ‘ x . ! ; sukhothai, Uttaradit,
| | | ? * L x Udon thani -
i : B .
T . : N
Rambutan g i R S : Chantha buri
t ; J
Longan P : Chiangmai, Lamphun
Lychee x ! : { Chiangrai, Chiangmai
f

Source : Fruit Plant Statistics cf Thailand, Crop Year 1280/81

|

\
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Economic and Cinancial Analysis

5.

A pre-feanibility stuwdy is o toel thet helps

the project promoter

to take a decision on the investment. To ‘zeilitote this dacision, both
investuent and production costs have to be estimetsd, and the computation

of the investment coriteria hes to be done.

In teros of the contribution
/
of the project to the national ecconomy, valuw oadod, emplovnment effect
& . vy i -
o 2 considered.  So also

ond foreign exchange carnings or savings have

does the project «xuchange rate and the cffactiv: riie of production. The

A S = - 5 ' ' R !
first indicates how many units of local rescurces are reguired in ordex

for the project to save one unit of foreign awchs : while the second
S .
shows a ratic of the excess value-added obtainsble due to the imposition

of tariffs to wvaluu-added obhtainable in frae-trade conditions and is an

[}
international competitivencss of

indication of the the project.

-

2

.

g hionge

~

In tni

&

tudy, the project axc Tt

znd the,effective rate
of production can not be computed because of insufficient information on

foreign exchange and local cocts.
5.1 Invastment costs
The information on invesiment and produaction costs is based on

the citrus juices processing plant then adding the cost of required equipment

such as blender mixer and spray dryer for the powdered project. Since the

=

Py
£

(]

available data is fo

by multiplying the known price with the incrs

1969, the estimation

o 00

L=

39,

the orice in 1984 is done

ing rate cof wholesale

equipment and machinéry price index in Thailand baswd on the available data.

The investment costs (Tokle 5.4) ars defined =

and net working capital.

The details are shown

s the sum of fixed capital

.
i

in the following section.
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5.1.1 TFixed capital lj

The plant has an inrut capacity of 4 tonnes of fruitsper. hour,
Assuming 250 days of steady operation per vear (! shift per day), this

. capacity corresponds to approximately 8,000 tormes of fruit per ear,

~ dachinerv and equipment cost The cost of machinerv and

equipment which can produce frult juice concentrates is estimated akout
10,050,000 bzht., This amount ircludes the insurance, freislLt and import

taxes. To produce the flavouring bases.the following equipments. are

also required {
Table 5 . 1

Additional equipment for fruit juice concentfate plant in order
]

to produce the flavouring bases.

,Equipment‘ Capacity . Price(baht)
Blender 500 k¢ /bateh _ 50,000
Homogenizer | fl tonne/hour | 800,006
Mixer ' 100 kg.gbatch 50,000
Spray dryver 1 tonne/hour &,000,000

(only for the powdered
productz '

It is unnecessary for the plant to buy the spray: dryer if the
powdered flavouring base are not preoduced. Then. the total cost of

machinery and equipment is approximately estimated as 16,950,000 bake.

1/

<~ United Nations; Industrial Process of Citrus Fruit; Food Industry

Studies Mo, 2, Mew York 19(9,



- Land and development cost The land requirement of this

factory is about ! ral which costs approximately 100,000 baht and the cost
cost of lend development ig abtcur 50,0600 tahi, so the cost cf land and

development is‘approximately 156,000 Lekr,
- fuilding The followin: cost factors are assumed in Tatle 5,2

Table 5.2

The building cost of the plant

Building Area Cost/m” Total cost
() (hche) (beht)
Production 360 3,000 | 90,000
Storege 300 2,500 750,000
' 0ffice and laboratory ) 4,500 270,000

- Installation '$he irstalletion cost is assumed as 20 percent

of equipment cost which is about 3,390,000 taht.
quip ’ »

) » Y P
- Contingencies ;ths item is normelly asscued as 10

percent of the total cost of all items mentioned above wiichk ig computed

as 2,241,000 baht.

P

5,1,2 Vorking capital

Since most of the operating expenses are cash Items that must
be paid during a short perjod, while the returns from sales are expected
to come in later, ample working capital is necessary., An zmount equal to

the approximate variable costs of production ior 3 nonths was assumed
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which is about 11,575,750 bakt at full eapacity. Normally, the amount of
working capital required cam be computed Ly adding up the amount of cash in
hand, stock of raw materials, receivables, stock of finished ;oods and so on,

These items should be assemed by the investor or anyone who studies the

pre-feasibility study -

/

lere, if the awount of variable costs of production pald for 3
months 1s assumed as the annual werking capital requirement ther the amount
of required working capitel in each ycar ¥s related to the volume cf the

4

product. The details are presented in Table 5.3

Table 5.3

working cgoital in each vear

Voluue of Total working Corkin; capital
prodgstm” capital requirements
(tonne) (1,000 bahv) (1,000 baht)
year 1 750 . §,818,21 "~ 8,818,31
vear 2 400 10,581.98 1,763,67
year 3 1,000 $11,757.75 © o 1,195,77
year 4 1,000 11,757.75 4]

and subsequent vears
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Table 5.4

Initial investment costs

Item ‘ .Investmeﬁt catggrry (tb@ugzig Lakt).
l Plant nachiner; and equipment - 16,950

A Land and development ' 15¢C

3 bulldings 1,92¢
4  Installation 1 3,390

SV Contingencies | - 2,241

6 Totel fixed capital | 2,651

7 Vorking capital _ 11,758

& Total invesﬁmeut cost - ) 36,409

5.2 Project finan?iné

Assuming that the total investment costs can not be bqrne by
the proprieter,_a bank loan is required tc finance the project.. The ratio
for loan and equity determined for the bamk is 70 : 30.and the interest
rate is 14 percent per annum, while the repa.uent period is 10 years.

(Table 5.5) The details of repayment con loan are shown in Appendix 3.

Table 5.5

Sources of total investment cost

Finance Percent Amouﬁt(l,OOO baht) Interest (1,000 baht)
Bauk loan 70 25,480 3,567
Equity 30 10,9829 ) -

motal 100 36,309 y 3,567




- 5.3 Production cost .

4
;

Hanufacturing costs consist of lasically two major classifications:
variable costs and fized costs, Variable coste can te defined as those

that vary in accordance with the level of production., This classification

/

.

usqally consists of the matérials éirectiy ccnsumed in the proéucti&n of the
flavour base producf, such as fruits, chemical, guéaf, power, cans and cases,
‘Fixed costs can be defined as tlose that remain constant an. are not influenced

by the level of production under normal operating éouditibns. This classification
includes administrative salaries,‘ééintenaﬁce, insurance zne miscellaneous

expenses such as telephcue and telex, cffice supplies and statiouery supplu,.

5.3.1 Variatle costs

-~ Direct raw material Raw material cousists of trcpical fruits,

enzyme pectinase, preservatives, thicKening agent , suger anc 80 on.

Trom market anelysis , It is irdicated ‘tnot the main fruit used

in the process should be tanserines but because the peak season of the

fruit does not extend tﬁrodghout the vear, thus coconui, mangoes,uduriaﬁs,
papaya and guava shbuld‘be producedvto £411 up the capacity.and'machine
utilization. The cost of fruit is based on the price of tangerines anc the
average price of those fruits mentioned abbve. The outrut of the plant varies -

v

with the kinds of

fruits used ir the process, so tae avera: e yield of all
kinds of fruits is use which approximately eqanls 0.125 per tonnes fruit.
~ Labour #e shall assune that the plant is idle during the off-

season. Most of the labour requirement will be temporary workers, to whom

salaries will be naid for actual wcfkinq days only. Only four skilled



workers (including management) will be employed throughout the year. The
details of lapour cost which is sometimes defined as fixed cost, are

nresented in Table 5.6,

Table 5.6

N

The details of labour cost

Number Cost per unit|rayroll/fvear

| (baht) [1,000 baht)
Unskilled (temporary) 20 , 54/ day 320
skilled (temporary) 5 80/ day 100
Skilled (pexmament) 4 5,080 mnth 240
Total 660

The total variable cost is computed on the basis of one tonna

of the product. The details of this are shown in Tavle 5.7
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Table 5,7

Price and amount of raw material and labour used

If&m mount used | Prtgzgg?it TOt?;angt
Fruit ‘  8.tomne | 3,000 24,000
Enzyme pectinase 0.1& kgq. 2}300 ‘414
Sodium benzoate 5 kqg. 30 150
Potassium sorbate , 5 k. 30 150
Thickening agent : 2.5 kg. 1,200 3,000
Sugar ‘ 1 tonne { 1,250 ' 1,250 §
Food Color C.07 kg. 450 31.5
Acidulant 10 kg, | 60 600
No., 2 cans . 2,222 unit |- 2,05 4,555
Cases | 93 unit | 24 2,232 !
Utilities and powexr i - - 2,150
Labour » - : - 660
Total variabls cost ' 39,192,.50

5.3.2 Fixed costs

-~ Maintenance and supplies Provision nust be made to supply

hecessary replacement of parts, repair and adjustment supplies, and
other maintenance materjals. Estimated annual cost is about 5 percent
of total equipment cost which equals 847,500 baht,

- Miscellaneous For administrative purposes some expenses such

as office supplies, laboratory supplies, teleph@ne and telegraph, dues
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and subscriptions, lights, water, and sewage may occur from time to time,
These expenses are estimated at 10 percent of permament labour costs
which“equals 24,000 baht per annum,

~ Sales and distribution costs The estimated cost of sales and

distribution is about 1 % of sale revenue which equals 540,000 baht per
annum, |

- Interest As mentioned above, the capital requirement will
be supplied from two sources{'i.e. equity capital and bank loan. Interest
rate has been worked oution a l8-year basis at 14 percent pér annum on
borrowed capital which is about 3,567,200 bakt,

© - Depreciation It is important for entrepreneurs to set aside

a sufficient fund for the cost of depreciation, Howe&ér, no one can

predict accurately the useful life of a machine. In this Study, a 10~

year straight-line depreciation method is used. The calculations are
H

given below :

Fixed investment less land 24,501,000 baht
Arnual lO~year straight-line 2,450,100 baht
debreciation

5.3.3 Unit cost and factory cost

For purpose of cash-flow analysis it is sufficient to calculate
total costs. However, an attempt should also be made to calculate unit
costs in coﬁsideration of the variable unit costs which is then deducted
with expected profit from the anticipated unit sales price, The residual
unit income is then multiplied by the output. The resulting figure should
be checked to see if it is sufficient to accomodate total fi#ed {overhead)

costs,
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Normally, the start-up bf prdduction would not reach full capacity
of the plant, . Because of the lack of producticn skills the potential
ﬁegree of market penetration will not Be reached so it is‘aééumed‘that
'during the first year onmly 75 % of the full capacity can be préduced and
for the second year the production is assumed at 90 % of the f&ll capacity
as” a running-in period. Third and subsequent vears the factory will proéuce

at full capacity. The production cost is preseﬁted in Table 5.8.

Table 5.8

Unit Production-Cost Estimate

Year Start-up Full Capacity
Production A : g
Programme 1 (75 %) 2 (20 %) 3 (100 %) | 4 (100 %)
Direct raw material 36,382,50 | 35,382,50 36,382,50| 36,382,50
Direct labour 880 733 660 660
Utilities and power 2,150 2,150 2,150 2,150
Factory.costs 29,412,50 | 39,285,504 39,1%2,50} 39,192,50
Fixed (overhead) costs 1,162 968 871,50 871,50
Sales and distribution costs 540 540 540 540
Operating cost 41,145.50§ 40,773,501} 40,604 40,604
Financial costs (interests) 4,756 3,964 3,567 3,567
Depreciation 2,757 2,722 2,450 | 2,450
Total production or 49,168,50| 47,459,501 46,621 46,621
manufacturing costs \ ' .
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5.4 1Income of the project

5.4.,1 Séle revenue

The output of the plant is only the flavouring bases.

Even though there are bymprqducts they ére.insignificant in the early
staqe‘bgcause their value is not sufficient to change the criteria on
which the decision to in§est is made. lioreover, to produce byfproducts
such as essential oil, additiénal_costs of processing equipment have té»
be taken into account,

There are many kinds of fruits that can be used in producing
flavouring bases, Hence, the price of each product‘varies with different
types of fruits. Por the purpose of finanéial analysis, -an average price
of all kind of flavouring base is considered and with the assumption that
the ex-factory price is less than the average ¢ii.f price which approximéﬁely
equals 43,000 baht per tonne; Then, the sales ravenue can be compﬁted by\

multiplying the amount produced with the sale price per tonne.

¢

5.4.2 Profit and loss statement

This catagoryv shows the amount of projected profit and
cost of the manufacturing vear by vear., The criteria of investment can
be determined frém this information. The details on profit énd loss

statement are presented in Appendix 4.

5.,4.,3 Cash flow

The cash inflbw and outflow of the producer are shown in
.the cash flow analysis which consists of financial resource, equipment
cost, operating cost, repayment on loan, corporéte taxes, sales revenue

and any item that is paid in cash. The cash flow of the plant with a
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capacity of 4 tonnes of fruit per hour is shown in Appendix 5 and, from
this Table the investment criteria such as break-even point, the pay~back

period and the internal rate of return (IRR) .can ke computed.

5.4.,4 Break-even point

Break=~even point is the point at which sales revenues equal
production coste. When expressing the break-even point in physical units
produced, the basic assumption can be put  into the following equatiops

(annual data) :-

Sales value = production costs

{sales volume) % (unit sales price)

fl

Sales value

(fixed costs) + (variakle unit costs) X

Production costs

(sales volume)

Thus, px =vx 4+ £

where o = unit sales pricé, baht
X = production volume at break-even point, fonne
v = variable unit costs, baht
£ = annual fiwxed costs, baht

then the break-even point volume is calculated as follow :

b4 = £
p~v

- 7,548,800 -~ 488
(54,000 — 38,532.50)

The gquantity that the producers need to produce to recover
the annual fixed cost equals 458 tbnnesrwhich accounts for 50 percent of

the full capacity of the plant.
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5,4.5 Pay-back period

The pay-iack period -is defined as tie period required to
recuperate the original investment from the profits earned by the project.
Profit is defined as net profit after tax, including financial cost and

depreciation. The profit calculation is shown ia Table 5.9 as follows g
.Table 5.9
Profit calculation

{thousand baht)

-

Ttem Year S 2 3 4
Net profit 2,350,94 | 3,943,51 | 5,208.60 | 5,386,24°
Interests - | 3,567.20 | 3,382.75 | 3,¥¥2.,42 | 2,932.6
Depreciation 2,450,10 | 2,450,10 | 2,450.10 | 1,450.10
Profit 8,368.24 | 9,776.36 |10,831.12 | 10,768.94

-

When calculating the payuback-period, the computation
psually starts with the construction period during which the initiéi
investments will be made.‘ There two Qays of calculating the pay=back
period, First the cost‘of land and the working caﬁital are included in
the total»investment cost. 1In the second métﬁod,Athe value of land and
working capital are deducted from the total investment costs on the
assumption that these values can be fully rega;ned at the end of the

- project. The calculations of the pay-back period are shown in Table 5.10

the results of the second method are shown in the & putvets,
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Table 5.10

Pay-~kack pericd calculation

Amount paid Balance of end of
Period back (profit) vear
" | {Investment~Profit)
(1,000 baht) {1,000 bhaht)

Year 0 (construction pericd) | - 36,409 (24,551)

Year 1 ) 8,363.24 F 23,040.76 (16,182,76)
} Year 2 ) : ‘ 9,776,306 18,264.40 (6,406.40)
{ vear 3 | 10,831.12° | 7,433,28
+ Year 4 10,76§.94

The calcualtions indicate that the otiginal invegtment
costs will be recovered after 3.6 years. If the values of land working

capital are deducted, the recovery will be 2.6 vear,

5.4.,6 et present value

Based oo a 14 % discount rate, the net present value is
calculated to be 7,433,769 baht. This shows that the profitability of
investment is above the cut-off discount rate thus the project can be

considered acceptable,

5.4.,7 Internal rate of-reutrn

The internal rate of return (IRR) is the discount rate at
which fhe'percent‘value of cash inflows is egual to the present value of
cash outflows, or it is the rate at which the present value of the

receipts from the project is equal to the present value of the investment
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assuming the net present value is zero.
The calculation is made by using the data from the cash-

flow table. An estimated discount rate is then used to discount the

net cash flow to the present value and the IRR is computed by the formula

shown below. ' O
i, =1 + PV (12 - 11)
' PV + NV
where ir = IRR, %
i. and i. = assumed low and high interest rate, respectively

PV = the net present value (positive) at the low

discount rate of i1 '

"NV = net present value at the hich discount rate of

baht.

i2 ; baht,

then the IRR of the project is

a0

i = 21 + 45.86 (22-21) = 21,06
r 45,86 + 754,41

The details of computation are shown in Appendix 6

Normallf, the‘IRé is used to dete?mine the conditions of
loan financing since it indicates the maximum interest rate that could
be paid without creating any losses for the projec? proposal. If severai
‘alternatives are being compared, the project with the highest IRR should
be selected assuming that IRR is greater than the interest rate of loan

that the enterpfeneﬁr could yet from the bank. Here, the computed IRR

f
is equal to 21,06 percent which is greater than the interest rate (14 %).
It indicates that the return on investment is greater than the cost of

financing so this project is acceptable.
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5.5 Sensitivity analysis

1

There are three main factors which might affect the profitability
of thé.project : |
(a) the sgale price
() the price of raw material
(c) fixed capital

These are dealt with in the following sections.

5.5.1 The sale price decrease
For the purpose of revealihg the se%sitiveness of the

prefitibility, it was assumed that the sale price decreases around 10 %,

5.5.2 The price of main raw material increase
Since, the main raw material of the project is fruit
whose price fluctuates according to season as well as type, this study,

agsumes .a 10 % inc¥ease in the pricé rate of fruit,
. ’,4'

5,5.3 The increase in fixed capital
The estination of fixed capital was made on the basis of
data (in 1968) wuhich requires adjusting., Thus, 10 % increase in

investment cost is assumed.
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-Table 5111

Sensitivity Analysis

(baht)
Variable Based Increasing or| Results in Percentage
: value (baht} decreasing |criteria (NPV)}| change
Sales price 54,000 48,600 | = 9,889,67 - 30
| Raw material 3,000 3,300 5,866,76 8
1 cost : '
{ Fixed cost | 16,950,000 18,645,000 6,355,887 | 14

The calculations for these changes are shown in Appendix 7-13

Table 5.11 shows the effect on the investment decision
criteria by the 10 % change in the variables, ﬁith equal pércentagé
change in the variables, investment criteria is ﬁost sensitive to change
ih éales price, followed by cﬁanges in fixed cost and then raw material

cost, g

5.6 Overall economic benefit

The contribution of this projecﬁ to the national-economy is

now considered., Normally, the method of cost-benefit analysis' is used

“

for such a purposé but the criterion considered in this studﬁ’the.,
magnitude of value added to thé ﬁroduct,' This evdterion for a§§£aising
the méin iﬁpact of the projebﬁ on the economy and a set of additionél |
indices is used to measure certain implications of the investment, such |
as ihe.effects on employmenﬁ,'ﬁoreian—exchange earniégé, project exchange
rate and the effective rate of protection. Other implications sﬁch as

rd

the implication for infrastructure, technical know=how and the environment
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which cannot easily be measured in quantitative terms, sieuld also be

are not inciuded here,

5.6.1 Net value added

Net value added generated By the project equals the
value of output minug the value of current material inputs ahd services
purchased from outside the project, and total investment outlays, Thus
the net value added for a single year can be calculated from the following

’

equation :

NVA = 0 = (¥I + D)
where :
NvA = expected net value added generated by the

project ;

- 0 = expected value of output of the project which
ig usually the sales revenue

MI = expected value of current material inputs and
services purchased frcm outside the project
which is regquired to oktain the above output.

D = annual depreciation value

Each year of net value added in this prozect is as follows s

40,500 - (30,430.87 +
2,450,1)

Net value added for 1°F vear

it

7,512.03 thousand baht

H

Net value added for 2" year = 9,153.15 thousand baht

i

Net value added for 3nd vear = 10,245.9 thousand baht

and subsequent years

lowever, the net value added for the project's whole

economic life can be computed by adding up all the single years of net
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5.6.,% Erxplovment effect

When evaluating an investment proiect from én employment
point of view, its impact on both unskilled and skilled lahour should
be taken into account, UNot only direct employment, lut élso indirect
employment should be considered. Here, only direct employment is
considered because the production volume of a plant (1,600 tonne of
product per year) is.not adequate for substitutinc all the imports and
the required raw material is not substantial enouch to increase the .
‘cultivated area of the fruits. Thus émployment related to linkage
.activities_are unlikely to increase. But when the plant\is expanded
and production is sufficient to increase'indirect employment) the impéctv
on indirect employment should then be considered.

As mentioned before, the manpower requirement of a
plant for flavouring bases with a capécity of 1,000 tonnes of flavouring
bases per year is approximately 20 ugskilled workers and 9 skilled
workers, The indicator of émployment effect of the project may be

computed as follows :

7 = total employment effect (for skilled and

unsgkilled labowur) per unit of investment

‘Jo = the total number of new job opportunities

(excluding the foreign personnel)

I =~ total investment
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Then, the total employment effect per unit of investment is.

1

equal to

7 = 29 = 0.0000008
35,409,000

Kence, 10,000,000 haht of total investment creates 8

‘new job opportunities. However, if indirect employment effect.éould

¢ -
be calculated, the number of new job opportunities should increase.

5.6.3 ,Féreign-exchange affect
Even although, import sgbséituti&n is assumed for the
project there are still import requirements of raw materiais, machinery,
purchase of kngw-hcw, royalty pavment and so ov tc he taken into aécount.
Therefore the net foreign-exchange savine should be considered by |
determining the net foreign-exchange flows of the_project.

' Assdming that onlv the machinery and some raw ﬁaterial’

are'imported and the saving of foreign exchange is computed by multiplying

the volume of production with the average cji.f price of 58,145 baht/

N ’

tonne, then, the net foreign-exchange flows for eact year could be
computed by the formula

3 = XP - +
Fe ‘r (cF DF)

where

Fe = expected annual net foreiguw~exchange flows

volume of production per annum

il

P = QAverage c.i.f price
CF = Annual cost of imported materials
DF = Annual depreciation of imported machinery and

equipment
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Then, the annual year of foreign exchange flows is equal to
Year 1 = 750 'x 58,145 - (4,065,375 + 1,695,000)
= 37,848,375 Dbhaht

Year 2 200 x 58,145 - (4,878,450 + 1,695,000)

= 45,757,050 baht

Year 3 = 1,000 x 58,145 - (5,420,500 + 1,695,000)

and subsequent years

= 51,029,500 haht’

The annual foreign—exchange saving depends on the volume
of production and the overall foréign—exchange position of the country
for the‘life span of the-project. This is computed by summing up each
year of_fOreignPexchangé savinq‘aﬁd is appréximately equal to 49 million
bahts, |

However, the foreign-exchange effect considered here is
baged on the assumption that the total volume of production is sold_tov
the dqmestic~market and only the machinery, equipment and some raw
materialé-are imported., But in practice the preoduct may be exported
and some material for buildings and lagoratorv may be imported so the
amount of 49 million bahts of foreign-exchance saving is rather high,
The constraint of this study is that all of the cost énd sales révepus
are estimated values and the details of tﬁeir caqposition is scarce.
Thus, the detail of forigh exchaude ox local currency can not be computed,
The outcome of the result is rather a rouagn estimation and this should

be borne in mind.



5.7 Conclusion and reccmmendations

The project can he coasidered acceptatle if the sale price
per tonne equals 54,000 baht and the sale volume eguals the productlon
volume with the amocunt of total investment cost equalling 36,409, 000
baht.

The‘profltahllltv of the project w1ll ve different if the
sale prlce, raw materlal cost and fixed cost are chanqed. With 10 %
change in these varlables the investment criteria is most sensitlve to
changes in‘sale price.. The result is that when the sale price eqguals
to 48,600 baht per tonne, the project should not be accepted. On the
other hand ’ a.Ié % change in raw material cost and fixed cost would
not alter the investment criteria. It means that even althouéh there
is a 10 & increaselbqth in fixed cést and the main raw material price,

the project is still sound and.acceptable,
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6, Conclusion and Recommendations

6,1 Coaclusioun

Tropidal fruit flavourin: kased products have been selected
for prefeasibilify s?udy with the agreement of B30I committee.and TISTR.
Working Research Team, The process and préductﬁline may be considered

5,
economically feasible if manufacturing costs aré:within a reasonable
range and product quality is up to‘the standard level, The study could
only be defined in relative terms since there was serious limitations
in terms of time and budget. Thus, the analvsis, especially the market
study has been entirely based on secondary sources of information and
data. The enquiry could not be ;eadily pursued in this study within the
time and budget frame. Economic and financial analysis are mainly based
on the citrus juice processing plant in which the cost déta is obtained
from the 1969 averace cost multiplied by certain factors to convert it

into the present value., S8Some analysis is also based on the available

present data.

Since certain éata and information from secondary sources are
not aksolute and instead rather dependent upon various influencing
factors, they therefore are subject to chanye., Thus, certain assumptions
and estimates have heen made to assist the analysis.

In this study, an ecohomic-enqineerins modél approach is used

under the following criterion :

d4) Seasonal effect, production per area and price of the

raw material.



") Market study based oh secondary data from the customs
department with hidlen factoré considering impoxﬁ substitution and
poténtial for export. Dafine possible market channcls aﬁd pricing.

'¢) Define level of possible techéﬁlo¢y and the ratio of
imported machinery to total machiner s cosk.

d) Assume plaﬁﬁ capacity.related to raw material and the
économy-of~sbale consicdgring one selected technoloay only., But liquid
bagéd produ&tion line aloné is compared to the liquid base-ana additional
éowder base production line,

e) Rstimate the physical inputs of labour, equipment,
land, building and utilities for the production requirement as well as
waste water treatment facilities.

£) Dbpefine minimum investment needed forAequipment and
plant. Specify rates of depreciation, interest , maintenance, taxes,
and insurance. Arrance the possible plant layout. Assume a reasonable
and logical location for the plant including laboratory's minimum
requirement for quality contfol program, p |

g)  Specifv operating conditions of the plant, labour
shifts and the length of operating seasons,

h) Determine investment ¢ost, profit, fiﬁancing aséects,

production cost, profit/loss statement and sensitivity effect,

The study may be concluded in_the follow.ng outlines s

production description = The tropical fruit flavouring
base is derived froem natural trepical fruit jauice or puree or nectar

into concentrated base khoth in liquid and powder forms by blending with



certain food additives and breservatlves to meet the specified requlrement
of\the customs. They may he nacked in bulk containers such as drums,
barréls .-:-md large cans or small containers. The hase can be supplied to
béverage producers for making aseptically gackéged beverages, flavoured
fruit drinks, UHT frgit juice product(‘icewc;eaﬁ manufacturers, true-

fruit WONFR, etc.

~ Plant capacity = The study indicates areund 8,000 to -

10,000 tonnes of fruits per year which coulé he processed into liquid
base of around 800 to 1,000 tonnes per year based on individual type!

and varietv of fruits,

Marketing = Natural flavouring basef are generally
imported by the food and beverage manufactﬁrers as raw ﬁaterial, This
amounts to about 1&@ tonnes per year. The well established joint-ventured
or sub—licensgd beverage producers import mostly from their méther
_ companies éné §trictly control'pfogréms under their brand namés.' However,
the growth rate oﬁ domestic demand is increasing in Thailand. - And,
these'manufacturers could initiate new carbonatéé tropical fruit Beverages
with the possible perm1951on of their mother . ccmpanles providing that it
will not be the same type as is alreaﬂy appearinc in the product under
licence. Therefore, it is envisaged that there mav be a potential demand
in the near future for tropical flavouring hases. Aithgugh éxport
market may not he as bright-as it should be due to strong compe;ition
from welluestablished and large foreign firms with regard to quality and
cost, ne&ertheless,'mést of the world-wide brand named products are not
made from tropical fruits. In this case, exotic txopical fruits flavouring

bases may have an edge to be counter introduced into European countries,
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Japan and probably in U.S.A. as well as Asian COﬁntries where food habits
ate quite similar.

As shown in the list of manufacturers (Appendix ?5
especially those in the United States, it may be ;nterpreted'that theie
‘wouid be a potential for export. From the information obtained Food
Maférials Corporation in U,S.A. has just started to launch their new
natural tiopical fruit flavour product while other giant flavour .
manufacturers, such as Firmeniph Inc., Fries and gries; Fritzche Dodge
and Olcott Inc., Givaddan, Glohe Extracts Inc., Naarden International
and iﬁternal Flavours and Fragrances Inc., are geared ﬁo produce natu;al
flavours (anon, 1984), However, due to insufficient data and information,
a further market study. from foreign information sources would be necessary

in order to assure the potential.

Raw materials and supplies ~- Fruits are abundant in

Thailand., Certain types of fruits such as tangeriﬁes énd rambutans are
surélus in their peak season. There are also many varieties which are
under-utilized. It would %e of éreat beaefif, tu- the 'country to
process these into more value-added products,.

» The production’ plan should be based'on_fruité-which are
available allmyearwround such as tangerines, papava and guava with
side-line production plan for in-cominq sedsonal fruits;to fill in the
plant's capacity.

Most of the fruits are found within the Central Regibn,
especially near-by Eangkok but some fruits are from the tloxrth.
The trend in price-increase per vear has been steady.

Nonetheless, it is considered to have " minimal effect. However, there



are some constraints, namely poor post-harvesting handling and transporta=

tion which affect the rreduct gquality, and price fluctuation during the
gseason. With regard to the second constraint, purchasing under contract
can not be made due to the nature of the local trade channel., A fruit

flavouring bases plant would have to estaslish the hest methcd té ubtain a
3 P

fruit supply at the least fluctuating price, .

N

Teclhinologyy, processing machinerv, equipment and instruments

Technelogy level , = Technology described in this study
is/defined as medium level. However,.it can spin off to a higher level
o 7 :
of technoloayv to prodice more value added products, and perhaps heat

stable flavour, synthetic flavour and microancapsulated flavour to meet

any demand. . .

Process - Procesging steps are mainly the same except
enzyme treatment which is used with certain fruits such as mangoes,
papaya and guava, The process of ‘plant 2 producing liguid base and

powder base is compared argainst the process of plart 1 where only

pasteurized and unpasteurized liquid bases are produced.

Plant layout = The required arca is approximately 1 rai

(1,600 square meter) in total of which abeut 300 sg.m. is for processing
area, another 300 sg.m. is for ‘storage facilities and ca. 60 sq.m. is

‘for laboratory and office, The area of an oxzicdation pond is at least
v : .

140 sq.m.

Machinery and equipment - ~ The mailn processing machinery

is similar to fruit juice production lire wits some additional equipment.,

The estimated machinery investment for plant 1 is about 10,700,000 Baht
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and plant 2 is about, 16,950,000 Bant. Imported machinery is around 35=

40 percent of total machinery.

Quality control = The QC procram ¢cnsists of 3 major
analyses, namely physical test, chemical test aud microbiological test.
Modified official methods are normally used fcy wapid testing in the

unit operations.

Location = The plant would need to Le located in the
Central Regioﬁ, especially near tahgerine ;rowinf areas, to obtain an
assured and adequate'suppiy as well as pﬁblic'atilities and telecommuﬁi~
cationé. The sucgested locations are industrial astate areas. (e.q.

at Lard Krabang, Bang Poo, and Laem Chabant)

Econonmic and FPirancial Analysis

The study has heen determined and based on assumptions

and available‘data as follows =

[

- plaht input capacity 4 tcnues of fruits per

hour oxr
annual input capacity = 8,000 tonnes of fruits/year,
-~ 250 workirg days per wear
= 1 ghift/day operation

= 30 workers

’

output capacity at 1,000 tonnes of products/yeat

- » Investment parameters -~ Investment includes machinery and

equipment, land development, buildings, installation, etc. for fixed
capital cost of 24,551,000 Baht and working capital is estimated to be
11,758,000 Baht, Thus, -the total capital investment iequired is

36,409,000 Baht.



89

Project financing - 70 % from tank loan and 30 % equity,

assumed 14 % per annum for interest rate and with repayment period of
1Q years;
 HOWever;.the project mav be appliea for B.O.I-promotibn
érivilege and financing frdm IFCT {(Industrial Pinance Corporation of
Thailand) with fixed asset, such as land properties for the guarantee.
The loan may have a dood grace period includinc cther privileges and
benefits.
) Production = The assumeé broduction program runs at
75 %, 90 % and 100 % full capacity from the first year and projection .
'is up to 10 years. |
A profit and loss statement and cash flow analysis rave
been made,
Break even point is calculated at the production capacity
?equired to recerr the annual fixed cost which is equal to 488 tonné5ﬁ
or approximately 50 % of full capacity of the plant.
; The 'internal rate of retﬁxn (IRR) for the project is at
Zi % which is considered to be acceptable. Gowever, due to the previously,
mentioned constraints it could not be concluded Ehat this project is
. better than other projects without compéring tie IRR's §f those érojects.
Sensitivitylanalysis indicates that 10 % éhange in the
variables would affect investment criteria. )
Net value add?d =-. the prcﬁéct's net value added for its .
whole economic iife is'approximately 104,000,000 Baht.
The pfoject,will be aéceptable if the sale price of the

product is 54,000 Baht/tonne with the sale volume equal to production



voluﬁe. \rhis is for the total investment cost which equals 36,409,000
Baht., If the sale price drops to 4a,aoo Baht/éonne, the project should
be held or_drogped since the sensitivity chanse has been determined at
10 %. |

From the marketing study it ras been found that the local
market .is somewhat limited, accountiné for only about 1 % - 6 % of the
appropriate production capacity. The bﬁsiness'activity is therefore
centered on the foreicon market where the competition is high particularly‘
with respect to guality. It is admitted that at the availAble technological
level in Thaiiand the production standard is not up to that of some
foreign countries, B3ut with regard to piice competitign, there should
be no doubt that Thailand could maﬁufacture the product at a cost lower
than thé C.I.F price,
! The quality of raw materials would play an important role
in determining the quality of the product and ought‘to be tékenlinto
account,

As, the trade is centered on the foreign markeﬁ, maxketinq;
unstabilitybis forseen, espebially for new producers wﬁo may find it
hard to enter the market. aAnd at the sgme time, they need the full -

. . Vs
support from the government,

’

4

With regard to the domesti§ market, the beverage industry
is normally a major puicﬁaser of the prodﬁct, wut Qith ties and limita=-
tions; that is to say, most beverage companies using foreign trade brands
have to buy the flavouring bases from their oricrinating companies, If

diversifieation could be made for these firms to use the locally-produced

‘natural flavouring basesg, the local demand for the product would increase,
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“There is price competition with the synthetic fla&ouring
bases. - From the researc% study, it has been discovered that though high
import duty is impoéed on the synthetic flavourin: nases, their local
sale price is ,still less than that of the natural flavouring bases by
almost 100 %. Users therefore prefer the synthetic flavour to to the

natural one,
6.2 Recommendations

Having set out the conclusions, including a consideration of
the aforementioned problems, the Working Team hereby wishes to propose

the followiny remedies- and recommendations

1. In respect of the product quality, the entry  into
the overseas market should be canned out in the form of a joint venturé
with major producing cotntries such as the U;S.A and Australia; This
would enaile the Thais to learn about their advaneed technology so‘that
a pfoduct of hich quality can he produced to compet; with other foreign
countries.

It is noteworthy that the joiﬁt vent#;e should focus on
the production of ééopical fruit flavourinj hases as those major
manufacturers lack the tropical Ffruit sources. This is a good way to
attract the joint investmenf.

2. For the faw materials, preducers'ouggt td buy them
directly. from farms, sc that the raw materiai control and supervisioh
could be made from the start of the harvést, paxticulafy with regard
to the maturity and iipeness of fruits which play a main facfor in

determining the quality of the product.
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3. With reference to marketing abroad, the governmént
should help by ne;étiatinﬁ with foreign countries cn external trade
policy in favour of Thailand, revising export duty imposition purposely
for price competition with other countries, and.providinq marketing
information on this industry to the producers. Apart from this, a joint-
Venturé operation could also help reduce many marketing problems, |
4, With_respect to the home market, consideration should
be given to persuvading producers of food and heverages and of products
using flavouring bases as raw material to switch to or e#pand their use
of the locally-made product. With regard to the coméanies usihg*foreign
trade brands, they should be encouraged as well as motivated to produce
various products other thaﬁ those required to use the brands as such, for
example, they could use other trade marks while resorting to the available
production technology and using the locally=-produced flavouring bases as
raﬁ material, This way would pértly help.increase demand for the product,
5. Conéerning price competition with the synthetic
flavéuring bases, manufacturers of the natural flavourinq bases might
make a good use of media and advertisment and at the seme time reduce
their production cest., The government should also help by presinbing
promotion measures fér instance by tax,_and ey. either income or business
tax, on producers using the natural flavcurinb bases as raw material only.-
€., wWith respect to the flavouriug hases industry, rights
- and privileges for investment graunted by goveriment agencies,‘such as
the Board of Inﬁestment and the Industrial Fimance Corporation of Thailand
(IFCT) , should cover. the importation of ﬁachinery and scientific
apparétus. ’They should also cover tax payment rates and 1oaﬁs with low

interest together with a longer périod of grace for intvestment,
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Appendix 2

e

List of manufacturers and users

2.,a List of importers in Thailand

Chaichana Marketing Ltd., Part.
447/449 Chawkambop Road, Bangkol
- Choice Food (Thailand) Ltd.
Soi Kluey Nam Tai, Rama IV Road, Bangkok
~ Continental Focd Co., Ltd.
414 sukumvit 63 Rd,, Klong-ton, Prakhanon, Bangkok
- Daily Foods Co., Ltd, i
769 Sukumvit Rd., Bangkok
~ Dejo Giocery ptd., Par£ R
2453 New Petchaburi Rd., Fangkok
' - Dumex Limited A : ' SN
829/1 Jareonnakorn Ré., Klongtuonsai, Kléngsarn,Bangkok
-~ Eng Seng Kee Co., Ltd.
7‘ 501/10 ialterchit Road, Bangskok
- Eng Thai Bottling'Limited Partnarship
113/1 sukumvit 55 Rd.,‘Prakanoég, RBangkok
-~ Five Store Ltd., Partnership »
1333 opp. Bangsue Police Station, Phahon&othin Road,
Bangkok | \\\
- Foremost D_.au'ri.es Co., Ltd.
99/30 Chaeng Wattana Road, Banckher.,, P.0. Box 1066,

i

Bangkok



\D
n

G.M.C. World Perfumery Ltd.
17/5-8 Avmamarin Road, Bangkokuoi, Bangkok
Hang Huat Company
4145 Chakrawad Road, Wat Tuke, Panvkok
Hengnam Trad;ng Ltd,, Part;
62é64 Siphya Roaa, Ranakok
. International Coémetic Co.
757710 Soi Pradoo; Sathuprédit Rd., Yanawa, Bangkok
Kian; Hua Limited E?rtnership |
'411/8-9 Rama IV Rd., Bangkok
~Phamachem Co., Ltd.
98 Yétha Road, Taladnoi, Bangkok
Rama Food Products Co., Ltd.
59 Sukumvit 42 Rd., Soi Saengchan, Prakanong, Bangkok
Siam Agro=industry (Pineapple) Co.,

lOth

Flr; Boonmitr Bldg., 138 Silom Road, Bangkok
Siam Multra L.P,

76/6 Linchi Road,.Baﬁgkok
The Thai Dairy Indusﬁry Co., Ltd.

197/1‘Silom Road, Bangrak, Bangkok
’Thai Jsekyo Co., Ltd. |

690 Chokchai Bldy, Sukumvit Rd., Danizkok - |
Théi.President Foods Co., Ltd,

| 2154/1 TF 31ldg., New Petchaburi Rd,, Pangkok

United Dairy Foods Co., Ltd,

3059/1=3 sSukumvit Road, Prakanong, Bangkok
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of Producers or Exporters Agents

Acmal Tradilnyg iimited

Acmgl Fouse, 566 ST Kilda Rd., selhourne, Australia
Barnett &AFoster Limited Deming Lstate

Wellingborough, Northants NY 82, 'K,
Bell Flavour & Fragrances Inc.

500 Academy Dr., Northbrook, IT 30662, ., 8.R,
i:orden Inc., Industrial Food Products

180 E. Broad St., Suite 1701, Columbus, OH 43215, U.S.A.
Bowléy/Krin—Ko Div,, Slank; Baer

1572 Labin Williams Rd., Fenton, U 63026, U.S.A,
Bush Boalue Allen

7 Mercedes Dr., Montvale, M7 07645, U.S.A.
Carmi Flavour & Fragances

613 S, Iﬁperial St., Los Angeles, CA 90021
China National Native ?roduct & Animal By-proaucts

Import & Export Coréoration
Citrosuco Paulista S.A,

‘Rua Joao Pessao} 305 P,O, Box 1 15990-iatao

Saopaulo, Brazil |
Continental Flavours

2951 E, Enterprise St., Brea, CA 92621, U.S.A.
Co~Ro Food A/S

P.0. Box 31, 1 Ellekaer OK., 3500 Frederikssund, Denmark
Cosco Interhational Inc,

540 Frontage Rd., Northfield, Illinois 60093, U,S.A.
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Dominion Products Inc,.

882 Third Avenue, Brooklyn, N,Y 11232, U.S.A,
Firmenich & Co,.

Hayes Rd.,lséutﬁall, Middx UB 2 58, U.K.
Fiavour Resourées, Div, of Bidd;e Sawyér Corp

'2 Penn Plaza, New ¥York, NY iOl?li-U.S.A.
Florasynth, Inc, |

410 E 62 nd St, New York, NY 10021, U.S.A.
Fontarome S.A.

P.,0. Fox 104—1317; Neyrinl, Geneve, Switzerlané
Fonfaromé Zone Indgstriaelle de ieyrin-lase Postale

P.0. Box ;04—1217,vMéyrin.2, Geneve, Switzerland
Food Materials Corp

| 2711 W. Irving Park Rd., Chicag§; IL 60618; U.S.A,

Fook On Tai

12 Ko Sting Street, Hong Kon§
Foote & Jenlus

1420 Crestmont Ave, Camden, . 08103, U,.S.A,

A

Fraser & Neave (S) PTE Ltd.

ot
O
b
s

475 River Valley Rd., Singapore
Fries & Fries

ﬁiv. of Mallinekrodt, Inc., 110 E, 70th St., Cincingati
OH 45216, U.S.A. |
Fritiche, Dodge & Olcott, Inc.
76 Ninth Ave, Wew York, NY 10011, U.S.A. ‘ .
General Foods Philippines, Inc., Severing’lndustrial

Subo KM 16 South Sﬁper Highway, West ﬁaranaque, Metro

. Manila Philippines



Givaudan Corp.

Flavour Div., 100 Delawanna Ave,, Clifton, wWJ 07014,
U.S8.A.

Globe Extracts, Company

10 pavids Dr., Hauppauge, MY 117387, U.S.A.
Haarmann & Reimer Corp.‘

Box 175, Sprinofield, ¥J 07081,° U.S.A,
Henry onch & Co.. -

9933 Lawler Ave., Skokie, IL 60077, U.S.A.
Hercules Incorporated, PFW Div.

33 sprague Ave., Middletoﬁn, Ny 10940, U.S.A4.
E. Kohnstanun & Co. Inc., Flavour Div.

1lsl Avenue of the Americas, Wew York, HY 10013, U.S.A.
'Ingredient Technology Corp., Flavour & Fragrance Div.

7501 B, Mc., Nichole, Detroit, MI 48234, U.S.A.
International Dairy Engineering Co,., of ASIA Inc,

Commercial Invoice & Packing List
Internat;onal~Flavour & Fragrances, Flavour Div.

' 521 ilest 57th‘St,., New York,. 1y 10019, U.é.A.

International Multifoods Corporation

P.0. Box 2942, Minneapolis, Minnesota 55402, U.S.A.
Isekyu Co., Ltd.

Nagova, Japan
Jay Food Processing, Inc.

640 Montrose Ave., South Plainfield, NJ 07080, U.S.A.



K.K. Typhone

RM 604 Tekeda Bldg. YNo. 11-5, 2«Chome, Ginza, Chuo=ku,

Tekyo, Japan
Lawrence Flavours & Fragrances

P.0O, Box 4308 Melkourne 3001, victoria, Australia
Lidano

P.0. BOX 59; PK=~4400 Kalumdzory, Demmark
Mauri Foods, Flavours Group

Columbia Lane, Homlnush 2140 (02), Australia
McCormick Company Incorporated

Baltimore, MD. 21202, U.S.A.
Naardern Int'l

10 painters Mill Rd., Owings Mells, MD 21117, U.S.A.
Nat'l Starch & Chemical Ccrp,

Ingredients Group, 1090 Pratt, Elk Grove Village,
I, 60007, U.S.A.

Ong Roon Seng (PTE) Ltd;
P.0. Box 1994, Singapore
Otten Flavours .
1234 sHamilton St., Philadelphia, Pa 19123, U.S.A.
penta Mfg, Corp.
P.0.B, 1452, West Caldwell, J 07007, U.S.A;
P.J. Rhodes & éo.

Export-import World Trade Center San~Franicigve,
California 94111, U.S.A.

Stange Co., International Division

342 North Western Avenue, Chicaco, Illinois 60612, U.S.A,
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_Sunkurst Foods

P.0, Box 13, Smithfield, NSW 2164, Australia

Suncrest Company of Canada
pany

37 Enterprise Rd., Ressdale 503, Ontario, Canada

Takasago Perfumery Co., Ltd. 19-22.

3=-Chome Takanawa, Minato-ku, Tokyo, Japan

The Illes Co.
—————Bexfés4&27—Bai1a$7—fx—752%57ﬁiﬁhﬁnr

- The R.T. French Cogpén;

P.0. Box 23450 Rochester,kNew York, SX 14692, U.S.Ae

- Ungerer & Co.

4 Bridge water Ln,, BOX U,.Lincbln‘Park, NJ 07035,
U,S.A,
- Universal Flavours
5600 ¥, Raymond St.; Indianapolis, IN 46241, U.S.A;
. : ' ¢
= Virginia bDare Extract Co., Inc.
.882 Third Avenue, Brooklyn, MN.Y 11232, U.S5.A.
- Vitex R & H Div., Carlin Foodstorp.
1850 Ciaig park Ct., St. Louis, MO 63141, U.S.A.

- Wimco Ltd., Indian Mercantile Chambers

R. Kamani Marg., Ballard Estate, sombay 400 038, India

2.c List of manufacturers in Thailand

- Continental Food Co., Ltd.
~ SRV ManufacFurigé Co., Ltd.

Sukumyi£ 36 Road, Prakanong, Ban;kok
= United Daily Foods |

958/14 Bangna-Trad Highway
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2.4 uList of~Trade'Associations'related to flaVouring base products

e~

California Fruit'Exchange'
1400 10th, Street, Sacramento 14, California, U.S.A,
Cartonated Beverage Iustitute |
230 Park Ave. Suite 1600 New York, ¥ 1016, U.S.A.
Tel, 212/968—0280 Elaine Welsh

Flavour & Extract iifrs. Assn.

900 17th. ét;;,NW.-Washington, DC, 20006, U.S.A.:
ﬁel.-zoz/égs-ssoo Daniél.Thémpson N
National Assn. of‘Fruits,"Flavours = Syrups, Inc.
3000 Maréus Ave. P.O. Box 337, Lake Success, Ny .11042,
U.S.A. ‘Tei. 516/328-3120 Walter B, Jacofsen |
Natidnél Soft Drink Assn.

1101 16th. St., NW Washington, D.C. 20036, U.S.A.

Tel, 202/463-6732 Dwight C. Reed
Society of Soft Drink Technologists

1101 16th. St., MW Washington, D.C. 20036, U.S.A.

/

li

Tel, 202/463=6756 Harry Korab

‘Sugar Usexrs Group

888 16th, 8t., ¥ Washington, D.C. 20006, U.S.A.
Tel. 202/223-3225

Citrus & Allied Essence, Ltd.
65 S.rTyéon hve., Floral pPosk, NY 11001, U,S.A.

Tel, 212/343-0031
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Appendix 6

The net present value at difference discount rates

Unit : thousand baht

. Discount Present | Discount| Present | Discount Preéent valud
Year Net flow [rate (DC)| value at rate (DC] value at |rate at DC.
L 14 % DC =14 %| 22 % | DC =22 % 21 % | = 21 %
. 19;747.31 - - 19,747, 3] - - 19,747.31 - - 19,747.31
1l 1,749.70) 0.877 1;534,49 0.820 1,434.75 _ 0.826 1,445.25_
2- 3,719,19| 0.769 2,860,068 0.672 2,499.36 0.683 2,540.,20 -
3 .5,790.42{ 0,675 3,908.53 0.551 3,190.52] 0.564 3,265,.79
4 5,706.51 0.592 3,378.25' 0.451 2,573.63 0.466 ‘2,659.23
5 5,610,85| 0,519 2,912,03 0.370 2,076,01] 0,385 2,160.17
6 :5,501.80 0.456 2,508,824 0.303 1,667.04 6.319 ' 1,755,07
7 5,377.49| 0.400 2,i50.99 0.249 1,338.99 0.263 7 1,414.28
8 75,235;7év> 6;351> 1;837.75 >6.264 1,063.09 0.218 1,141.3%
9 5,074.20| 0,308 1,562.85 0.167 847.39] 0.180 - 913,35
10 16,?67.77 6.270' 4,527.300 0.137 2,297,181 0.149 2,458.39
Net . \
pbresent 7,433,776 - 754,41 - 45.86
value ,
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Appendix 11

Loan repayment schedule when the investment cost changes

thousand baht

‘Year Princiéal Annual Interest Principal | Principal
o outstanding| repayment. 14 % Repayment | balance
1 27,000 5,176.28 | 3,780 1,396.28 | 25,603.72
2 25,603.72 | 5,176.28 | 3,584.52 | 1,591.76 | 24,011,96
3 24,011.96 | 5,176.28 | 3,361.67 | 1,814.61 | 22,197.35
4 22,197.35 5,176.28 3,107.63 2,068.65 20,128.70
5 20,128.70 | 5,176.28 | 2,818,02 2,358.26“ 17,770.44
6 | 17,770.41 | 5,176.28 2,487.86 2,688.42 | 15,082.02
'7 15,082.02 5,176.28_ 2,111.48 3,064;80 "12,017;22
8 12,017.22 | '5,176.28 | 1,682.41 | 3,493.87 | . 8,523.36
9 8,523.36 | 5,176.28 | 1,193.27 3}9éélbi 'Wﬂglséo.as
10 4,540.35 | 5;176.28 635.65 | 4,540.63 - 0.28
\
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Appendix 14

PR,

ILocations

The location of the Tropical Fruit Flavouring Base plant should
be in an industrial estate provided by the Industrial Estate Authority of
Thailand (IEATf.‘ Its.éims are to provide an industrial estate which offérs
adequate gommunity ufilities and other public facilities for sale, lease

" and purchase; to encourage the séttinq up of all types of industries as
well as to offer gpecial privelages and profits as incentives for
iﬁvestment programmes: to establish an attractive investment athosphere
for investors in line with the goal of the Mational Economic and Social
Development Plan; to ease present and.future urbau planning; and to share
industrialists' financial burden in setting up industries., This latter
aim will be taken care of by-means of financial institutions whiéh can
;ssist and promote the projects of those wﬁo are interested in operating

their business in the estate.
At present, there are five industrial estates as follows ;

1. Bang-Chan Industrial Estate

This is located between Kan-Nah=Vao Subdistrict, Bangkhapi
District and Bang-Chan Sub~district, "inburi District, Bangkok with &

+

target area of 683 rais.

2., Lard=Krahang Industrial Estate and ExportaIndustrial Zone

This is on Chalong-Krung Road, Lum~Pra-Tiew Sub-district,
Lard-Krabang District, Bangkok, with an area akout 1,323 raisg,of which
173 rais is for export processing zone, It located about 4 kilometres

-~ from the King Rama IV-Institute of Technology, Lard Xrabang.
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3. Bang=Poo Industrial Estatc

The site is located about 34 ki}o@etres to the southeast
" of Bangkok on the north side of Sukhumvit éighway {(the old road to

Pattaya). It is only five kilometres from the provincial town of Samut
Prakarn near the mouth of the Chao Phya River. It lies just beyond the
Ancient City. The tarcet area is about 3,733 rais, between Bangpoo-lai

Sub-district and Prack=Sa Sub=district, Huang District, Samut Prakarn

Province,

4, Bang Phli-Bangy Po Industrial Estaté

This is located between iheparak rRoad and Bangna=Trad Road,
Bang=Sao~-Thong Sub=district, Dang-Pl District, Samut Prakarn Province
" with an area about 455 rais. Hoyever, in this area, there are problems
of ground subsidence of more than 10 centimetres per year and no flood
protection.

5, Northern Region Industrial Estate s; Lamphun Province

The area is ahout 1,760 rais, located on the Asian Highway
(between Chiangmai Province and Lamphun Province), Ma-Khue-Chae Sub~=

district, and Ban-Klang Sud-district, Muang District, Lamphun Province.

There are also five new industrial estates e W¥¥¥ting <5 {followus.:

1. oLaem=Chabang Industrial Estate

The industrial estate includiig residential area is about
2,688 rais, located close to the Eastern Seaoard Project area (called
Laem Cha=-Bang), on the west side of the estate., Therefore, the castern

railway can reach the estate. This estate will »e in oOperation in 1988,
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2. Marp~Taput Industrial Estate (IMe Eastern Seaboard

Heavy Industries Estate)
Thig area is located in Pla Sub-disﬁrict, Ban~Chang
District, énd Huay=-Pong Subndistrict and Marp-Taput Sub-district, Muang
District, Rayong Province with the area about 20,000 rais., It will also

be in operation in 1985 'and completed in 1988.

3. Southern Region Industrial Estate : Songkhla Province

The estate is in Songkhla=-iiat Yai area with an area about

800 rais in conijunction with the Songkhla deep-water port.

4, Nakorn-=Ratchasima Province Small Industries and

Services Estate

This is located at 4=-7 kilometres of Nakcrnratcpasima—

Choke Chai highway with an area about 200 rais.

5. Samutsakorn Pollutive Industries Estate

This estate is in the area of Om~¥ol District, Samutsakorn
Province with an area about 2,080 rais. IEAT is also purchasing all of

the area to bring pollutive industries into one place together.

Every project of IEAT is developed énd operated to sexve
industries. The area a each estate ié divided up irto individual sites
Yanging in size from five to seven ral or a larcer size in according with
the original industrial zoninq. In addition, some estates, e.g. Bangpoo
Industrial Estate have heen declared as a Board of Investment Industrial
Promotion zone, This means that investors who plan to run operate their
factory within the industrial estate areas may be eligible for special

privileges,
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- Under the provisions of the Investment Promotion Act.
. BJE. 2520 (1977) an investor in rlant gsituatéd in an’ industrial estate

receives the following special incentives whick are in addition to the

general ircentives. granted to all investors := .
I, For enterprises in the Investment Promotion Zones.

~ Maximum reduction of L0 per cent of business tax on the
séles of prodﬁcts for a period up to five years (Section 35 (1)5.

- Réduction of 50 per cent of corporate income tax for
: five vears after the termination of a normal income tax holidaf or ffom
the date of income earning. (Secticn 35 (2)).

- Permission to double the cost of transportation, electricity
and water suéply for deducticn from taxable corporate income., (Section 35
(3))

- Permission to deducﬁ from tue taxable corporate inqome

up to 25 per cent of the investment in the costs of installing infrastructural

‘facilities for 10 vears from the date of income earning. (Segtion 35 (4))

'II.' For export enterprises,

- Exemption of import duty and husiness taxes on imported
raw materials and components. (Section 36 (I))
- Exemption of import duty and bnsinéss taxes on re-éxport
items. (Section 3% (2)) |
- Exemption of export &uty ard business taxes. (Section 36
(3)) . o \
| ; Eermission to deduct from the taxable corporate income

an amount equivalent to 5 per cent or an increase in income derived from



117

export over the previous years, excluding costs of insurance and

transpertation. (Section 3v {(4)

At present, from the data of IEAT, some industrial estates
have been fully operationai,,for example; Banﬁ;chan Indugtrial Estate
and Nakor—Ratchasiﬁa Province Industrial gstate{ Zut there is also problems
of grgund subsidence and flooding in‘Eanqulee Industrial Estate.

Furthermore, Southern and Northeru Region Indugtrial Estates are quite

e

far from most raw material sourceé. As a ragult, tiiere are only a few
areas left for the Fruit Flavouriiig Ease Flart, However, the area should

not be far from Banckok due to the reasons mentioned easlier.
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