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INTRODUCTION

The United Nations Industrial Development Organisation retained
Berenschot-Bosboom to carry out an investigation into the possibilities
of the manufacture of small internal combustion engines in Thailand
(Project nr. SIS 71/1163-THA-27). The aims of the survey were as
follows:

a. assess the product specification and demand for small internal
combustion engines in Thailand,

b. conduct a techno—economic feasibility study regarding the local
manufacture of such engines through the establishment of a new
plant with provision for its expansion to meet the next five
years requirements,

c. formulate steps that should be taken for the development of this
industry taking into account the related establishment and/or
expansion of ancillary and supporting industry.

The survey was undertaken in Thailand during the period April 5th
to May 20th consisting of :

Mr. G.E.G.M. Grunning Industrial engineer teamleader
Prof. G.J. Quast Mechanical engincer member
Mr. H.C.P. de Vries Mechanical engineer member

During the investigation the team received ready assistance from
official authorities, from international organisations and from
private enterprises and organisations. A list of those contacted
is given in the appendix 1.

The assistance was greatly appreciated and the team should like to
mention in particular the assistance given to them by Mr. Nipon
Panomkarn of the Applied Scientific Research Corporation of Thailand.
He assisted the team continuously in the field period and has thus
made a real coatribution to the work. \




1.

RECOMMENDATIONS AND CONCLUSIONS

1.

3.

10,

The Third National Economic and Social Development Plan
started at the beginring of 1972.

In the first and second five-year plans the emphasis was put
on the development of agriculture and of infrastructure. 1In
the third five~year plan the emphasis is put on the stabiliza-
tion of the development and on the solution of problems that
became apparent during the implementation of the two previous
five-year plans.

Up to the present the government has successfully paid great
attention to financial stability of the country, especially

price stability and mainteaance of a high level of exchange

reserves.

The third five year plan stresses import-substitution and
prcmotion of exports, utilizing domestic raw materials and
labor, for which factories can be established outside the
metropolitan areas.

High priority is to be given to private industries of small
and medium size, among them the machinery manufacturing sector.

During the period from 1969 - 1971 Thailand exp-rienced an
economic recession. Expectations for 1972 and for the next
years of the Third National and Economic Development Plan
are more promising.

The most important long term financing bank is the Industrial
Finance Corporation of Thailand (IFCT).

Private investors in Thailand are still not used to thz way
of investing in industrial enterprises as found elsewhere.

However, entrepreneurs in Thailand are dynamic, flexible and
are well able to take advantage of changing opportunities and
circumstances.

Political, economic and social 1life is mainly concentrated in
the Bangkok area.

There is no shortage of labor and labor is found to be very
responsive to training. Compaired with wage levels in the
surrounding countries wages are quite reasonable. However,
experienced and skilled managers and technicians are not
available in sufficient numbers.
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12.

13.

14.

15.

16.

17.

The total market for small combustion engines will increase

in the future. Up to 1976 an increase in the growthrate is
expected. Then the growthrate will decrease and will stabilize
at around 9 percent per year.

The demand for two-stroke engines will increase siightly in the
next ten years. The average growth is estimated at 2 percent
per year. A local producer of two stroke gasoline engines is
expanding his production ca.acity of 3,000 units/year at the
moment.

The projected market demand for four—stroke gasoline engines
in Thailand will continue to show a larger growth than the
demand for two-stroke engines and, in the years 1972 and 1973,
larger also than for diesel engines.

After 1973 the demand growthrate is expected to decline in the
favor of the diesel engine.

Estimated annual growth in 1973 and 1974 is of 10 percent, in
the period 1977 - 1981 of 5 percent.

There are no distinct plans to produce four-stroke gasoline
engines in Thailand.

We expect that the demand for diesel engines will be moderate
in the near future, but will increase in the years 1973 - 1976
from 5 percent to 20 percent annually. After 1976 and until
1981 we projected an average annual growth of 10 percent.

The annual demand for the most popular type of diesel engines
(5 HP) is higher than the annual demand for the most popular
type of four-stroke gasoline ergines (4 HP).

There exist no distinct plans to produce diesel engines in
Thailand.

In India and Pakistan a ECAFE/AIDC/UNIDO factfinding mission
estimated an impressive high annual demand for 3 -~ 15 HP
diesel engines, with a tendency towards medium speed engines,
as well as an attractive demand for 3 - 15 HP gasoline engines
ip the four partner countries of Thailand in the ASEAN group:
Maiaysia, Singapore, Indonesia and the Philippines.

For technical and production reascons and from the demands of

the market it is considered advisable to start with a production
of hopper cooled diesel engines of about 5 HP capacity with

a maximum of 2000 rpm.

Out of the financial and economic analysis we estimate the
results of the various analysed production capacities to be :

production capacity 5000 10,000 20,000 mits

financial evaluation insufficient [reasonable] good

AL
v

economic evaluation excellent excellent] excellent




18. From financial and economic viewpoints and for reasons of
marketing it is recommended to start in Thailand with an
engine manufacturing plant with a production capacity of

19.

20.

21.

23,

24,

25.

10,000 engine units per year.

For a manufacturing plant with an annual production capacity of
10,000 combustion engines the capital requirements are estimated

as follows :

Total capital to be invested

2,115,000 US $

44,000,000 Baht

Invested capital per employee 4,000 US § 95,000 Baht
Annual turnover per employee 5,800 US $ 122,000 Baht
Number of cmployees 290

Annual gross profit 29.2 percent

Capital/output ratio 1: 2.8

Financial internal rate of return 16. 8 percent

Expansion to a production capacity of 20,000 units per year will
be feasible five years after startirg the production, together
with a diversification of types of engines in production.

This would involve the continuation of the production of the

same type of engine and the introduction of a larger engine (8HP).

It is recommended that a review of tax and duty rates on the
import of internal combustion engines for manufacturing pur-—
poses and on import of components be carried out.

We recommend assistance to be given to the Thai management of
the engine manufacturing plant for their negotiations with the
external suppliers and that training be provided to management
in the use of modern techniques of business administratio. ,
production planning and control and marketing.

The information availal.lz on Thai industries that could supply
certain engine parts and on the plans for improvement c¢r ex-
pansion of these industries is incomplete at the moment and not
up to date. A system should be set up within the country to
havethese data readily available on thebasis of individual
companies and on the national level.

Thailand possesses iron casting industries and a high tensile
bolts and nuts manufacturing plant. On this account and because
other adequate subcontractors exist it is not advisable, for
financial reasons, to provide facilities for these specialized
products in the proposed engine production plant.

It is recommended to use universal production equipment in order
to assure sufficient flevibility of the production system and to
facilitate training of machine tool operators.
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GENERAL INFORMATION

Political, Economic and Social Background

Tendencies

The Kingdom of Thailand is mainly agriculturally orientated.
About 807 of the population finds a living in agriculture.
Although rice is still the principal product, other products
too are beginning to receive attention. Industry and mining

are also becoming more important. Since 1932, Thailzand hac
been a constitutional monarchy. On 17 Novemher 1971 the new
constitution of 1969 was suspended. At the same time parliament
was dissolved and the government replaced by a National
Executive Council headed by the former prime minister Thanon
Kittikachorn.

The Government represents a close knit coalition between the
military, aristocracy and private businessmen. The strongest
element are the military commanders, who take the most active
part in government administration as well as in business. At
the same time, non military men hold some key positions as
members of the N.E.C. and heads of government agencies.

Individualism and traditionalism has been one of the strongest
traits of the Thai society. This has also been demonstrated
in the Thai government and civil service.

A strong emphasis on financial stability has becn one of the
features of the Thai economy. The government has traditionally
encouraged cautious fiscai and monetary prlicies, and attached
considerable importance to price stability and to maintenance
of a high level of exchange reserves.

The private sector has proven to be dynamic, flexible and
quick to take advantages of changing opportunities. It has
also demonstrated remarkable openness to minority groups as
well as social and economic mobility.

Government attitude to the private sector is generally "laissez
faire".

Another characteristic of the Thai political and social system

is the extreme concentration and centralization in Bangkok. In
this region most of the Thai manufacturing, administration and

financing services are situated.

L ——




During the 1960's Thailand kad very close ties with the

U.S. in military, political and economic points of view.

The last few years Japan has become the main trading partner.
With the 1ncrea51ng role of Japen in the world economy and
particularly in South East Asia, economic relations between
Thailand and Japan are becoming more important.

Quite rcmarkable in Thailand is the exceptionally rapid
growth of its economy during the years from 1966 to 1969.

In this peiriod Thailand experienced the favorable combination
of a3 9 percent G.D.P. growth a year, balance of payment
surpluses and price stability. The principal growth stimuli
were the attractive rice prices on the world market, the U.S.
expenditures in Thailand and the income obtained from the
spendings of American soldiers in Thailand. This caused

high investments in the private sector as well as in the public
sector and an 1ncrca51ng demand. The increcase in demand was
met by an expansion in real production and a steep ircrease
in imports.

The turning point came in 1969 due to a combination of the
decline in U.S. military expenditures and a decrease in prices
of the main export products. 1In 1970 the demand growth

slowed down considerably. G.D.P. increased by a 6 percent

in 1970, and is expected to increase slightly less in 1971,

The import growth slowed down particularly after June 1970,
when a considerable increase in duties and sales taxes had

been introduced. Yet it appeared that the net capital inflow
was not sufficient to cover the current account deficit. Hence
foreign currency reserves in 1969 decreased by US$ 44 million
and by US$ 128 million in 1970. A further but smaller reserve
loss is expected in 1977,

The developments in external economic relations in 1971 show
good promise, a tendency which continues in 1972.

prorts in 1971 are estimated at 16.200 million Baht &
which is an increase of 10 percent as compared with 1970,
Export of rice, tapioca, maize, rubber, tin and sugar
increased both in value and in quantity.

Kk 1 US $ = 20.8 Baht

m—




Imports in 1971 have kept about the same level as in 1970.
This stabilization is mainly due to the increase of duties
and sales taxes.

Also the trade with Japan resulted in 1971in a smaller deficit
in the foreign goods traffic on account of an import decrease
from Japan and an export increase tc that country.

The decrcase of the shortage on the goods balance of course
favorably influenced the balance of payments.

The improving developments in commercial foreign traffic will
bear favorably on the national economy.

As the rate of exchange of the Baht as regards the US $ was
not modified a devaluation took place in 1972. Owing to this
a further export increase is to be expected.

Further, in the forthcoming years an important increase in
tourism may be expected on account of the growth of world
tourism and the growing interest for Thailand with Eurupean
and American travel agencies.

The Third National Economic and Social Development plan started

in 1972. The two preceding programs have focused in the first place
to extend and to increase the participation of the private sector

in the economy and to establish and adequate infrastructure

The third five year plan will aim to solve the economjc

problems that have arisen together with the associated social
problems. The economic problems lie for the greater part in

the fields of:

a. the fluctuation of demand and prices for Thai export
products,

b. the decline of US expenditures in Thailand,

c. the decline of direct investments in Thailand.

In the social field the problems are caused by changes in the
social values and behavior patterns of the younger generation
and intellectuals. This has resulted in widening of the
"generation gap”. Also the big difference between incomes of
people in urban areas and people in the rural areas is likely
to result in unstable economic growth.
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Together with the development of the rural areas an increase

of production will have to take place. In addition, industrial
expansion and urban development aspects must be studied in relation
to one another.

The G.D.P. growthrate is planned at 7 percent for the duration
of the Plan.

During the Second Plan period (1967-1971) the average growth
rate was 7.2 percent.

The projected total annual growth rate for agriculture is 5.1
percent. For crops it is relatively low, 1.c. 4.6 percent.

The development program was reviewed by a mission from the
World Bank. The opinion of the mission was that the growth
objectives of the Third Plan are acceptable. 7The strategy

to achieve the aims was considered rcasonable. However, a few
shortcomings, e.g. in the collaboration between governmental
organizations, might constitute an impediment for the proper
execution of the Plan.

General Information on the Industrial Fields

General

For the term of the third 5 year plan the industrial growth is
estimated at an average of 8 percent (this was for the second

5 year plan 9.2 percent). The slower rate of increasc is explained
by the evpected rmaller increase in demand of industrial products,
especiallv during the first years of the Plan. For new industries
is calculated with a growth of 9.2 percent. The Plan erphasizes
the nced for rationalization of the industry, with general
orientation towards exports of manufactured products. This
entails the introduction of extensive market research, sufficient
financing facilities and the availability of a well trained

and skilled wanagement and technical potential.

The expansion of the industrial sector will for the greater
part be left to the private sector. The policy followed so

far to promote the establishment of small and middle-sized
enterprises which in the future may grow into larger industries,
will be continued.




The government will pay special attention to the Temoving
of impediments, which in the past, have slowed down the
industrial expansion. The main obstacles wer~: lack of
capital, the duties and taxes—structures and the inadequate
government support for the establishment of enterprises.
Agreeable conditions will encourage foreign investors to
take part in the industrialization proccss. Encouragement
should be especially given to those countries which will
broaden the capital investment structurc of Thailand and
thus avoid a monopoly position of any particular country.

Most Thai entrepreneurs are found in the group of trades—
people.

They are mainly businessmen on account of which a "short-
term profit" way of thinking is prevalent. As already
mentioncd the Thai entreprencurship is characterized as
adaptable and flexible and quick to grasp a chance. The
larger part of enterprises still works on a family basis
and is of an inward-directed character.

The possibilities however of simple import substitution with
a good chance of short term profit are becoming exhansted.
The domestic markets often are too small for production

at an ecornomic ratc.

Therefore, the necessity is being felt of a more industrial
way of thinking of the Thai entrcpreneurs. This means to
take into account longer return on investment periods, proper
market analysis, adequate project preparation and evaluation,
introduction of modern management and business administration
techniques and systems to make a rapid reaction possible to
changing extermal factors. There are in this respecct signs of
a growing awareness. The following paragraph pays attention
to some of the more important problems industrial development
is facing in Thailand.

In 1962 the Promotion of Industrial Investment Act was signed.
This act gives certain facilities, guaranties and incentive

benefits to local and foreign investors who have been qualified
for "Promotion", This act is executed by the Board of Investment,

an agency of the Royal Thai Government.

The special benefits for "promoted" new industries include a
five year income tax exemption of import duties on production
machinery and equipment, a reduction of one third on

L
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import duties on raw materials and spare parts, freedom to
bring in foreign technicians, rights to export profits and

the right to own land.

During the Third Plan the Promotion of Industrial Investment
Act will be improved by placing special emphasis on import
substitution and export activities utilizing domestic

raw materials and labor and established outside the metro-
plitan areas.

High priority is given to small and medium sczle private
industries in the machinery manufacturing sector which will
provide a basis for future expansiom.

As stated in the Third Plan chapter 9 the goverment is aware
of the inadequacies in goverment services and infrastructure.
During the next five years the coordinatien between various
government agencies concerned with industrial development will
be improved. An Industrial Information Centre will be createa
to provide up to date industrial data and information. At
present the availability of information to investors is limited.

Because of the need for new industrial estates and industrial
zones a new agency will be set up to carry out studies, to
select the best locations for industrial estates, free trade
zones and industrial export zones.

Tax and Duty Structures

Indirect Tax revenues are historically the major source of Government
income. As a consequence of the less rapid expansion of the Thai
economy the growth rate of the government income slowed down.

To compensate these losses the Government will iwprove the

tax structure not only to increase the revenues, but also to

reduce social injustices. Industrial development also calls

for adjustments of the tax structure as the Third Plan states.

The following taxes and duties mainly concern the small internal
combustion engines industry:

a., Company Income Tax

b. Taxes on RemittancegAbroad

¢. Business Tax

d. Personal Income Tax

e. TImport duties

Items a. b. ¢. d. are described in "the Act Promulgating the Reveneu
Code BE 2481".

Item e. is described in "the Emergecy Degree on Customs Tariff

BE 2503".




“sub a.

A Thai limited company is subject to income tax on all its income :
also on the part which is earned abroad. Foreign corporations P
are taxed only for the part of the net profit, earned in Thailand.
If a company has a part of at least 50 percent owned by a

natural person, then the company is subtject to the personal income
tax rates.

The rates of income tax schedules for companies or juristic partner-—
ships vary from 15 percent on the net profit not exceeding 500,000
Baht, to 20 percent on a net profit between 500,000 and 1,000,000
Baht, to 25 percent on a net profit exceeding 1,000,000 Baht.

In this respect it is pointed out that, if in the case of a
"promoted industry", exemption on income tax is granted for the
first five years, this refers to the first five fiscal years
and not the five years from the start of production.

sub_b.

In general, dividends, interests and other forms of income are
Subject to a taxation at same rates as calculated for companies or
Partnerships. Companies or juristic partnerships remitting

from Thailand profit or funds or any other category reserved

from profits, shall pay income tax at a flat rate of 15 percent.

sub c.

This tax is a gross receipts tax to be payed monthly bascd on the ‘
proceeds from the sale of goods.

The tax is a fixed rate depending on the business category of the
Business Tax Schedule to which the company belongs.

After studying tnis Tax Schedule the survey team cannot decide

to which category a small combustion engines importer-producer-
exporter belongs, In our opinion it could be one of the following:

- Business category 1 : sale of goods, type 2 (b) stoves or ovens
or other cquipment used with electricity, fuel oil or gas ~
importer of producer - rate of tax : 15 percent

~- Business category | : sale of goods type 1 (a), goods and by-
products other than those listed in (b) and (c) or types 2 to 8

or in other business categories - importer or producer - rate of :
tax : 7 percent

- The Emergency Decree on Custom Tarif{s mentions as rate of
Business Tax on internal combustion engines other than motor units
for bicycles 3 percent |
(see item nr. 84.06 and Code for Business Category Type and Item E
nr. 2301)




Above the business tax a municipal tax is charged of 10 percent
of the business tax.

If the tax is calculated according to the schedule of the first
group, the tax rate secems to us high as compared with other tax !
rates. Only two groups are subject to higher taxes (30 %), i.e.
importers— producers of motorcars/motorbuses, and of liquors/
alcoholic bevrrages.

We are of the opinion that on account to the agricultural related
character of the product and of export prospects, the tax percentage
for a small combustion engines producer should be set as low as
possible. It may even be that an export bonus could be considered.
0f course financial priorities set by the government will largely
determine such measures.

sub _d,

All persons who earn income frome enmployment or business in Thailand
must pay personal income tax. The taxes are progressive and vary
from 10 percent - to 50 percent. FEmployers are required to withhold
persenal income tax on salaries paid to employces.

sub_e.

Assuming that exemption of import duty can be obtained for iwports of
production cquipment, we have considered only the import duties

on the principal parts of the engines which must be permanently
imported.

We have further assumed that these accessories come under Item no.
8406 ~ "spare partd' of the Emergy Degree on Customs Tarif{f , as no
other item was found which could refer to cemponents for internal
combustion engines. Unless they should come under item no. 8465 -
"machinery parts ....... not falling within any other heading

in this chapter". However, then they are subject to the same import
duties as the category "spare parts'.

The total import duty is calculated as follows: the import duty

ad valorem is calculated on the C.I.F. import value, this duty must
be paid. To the C.I.F. value + import duty is added a standard

rate of profit; on the sum of this total a rate of business tax be
paid,

The import duty ad valorem for combustion engines other than for
bicycles is of 15 percent, the standard profit rate of 13 percent,
and the business tax of 3 percent. For spare parts the percentages
arc 15 percent, 26 percent and 7 percent respectively.
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If we calculate the total import duty we obtain: 18.9 percent for
combustion engines and 25.15 percent for spare parts.

In this way the situation in Thailand for the producer of combustion
engines would be less favorable than for the importer of complete

engines. We recommend therefore to make the import duties on components

of intcrnal combustion engines at least comparable to those on
complete engines and if possible to set them even lover as a
stimulating factor.

It must be noted that import duty on combustion engines with a
horsepower rating not less than 400 NP has been reduc2d to 5 per-
cent on June 8, 1970. We are of the opinion that a similar tariff
would be justified for the small combustion engine in view of its
increasing importance for Thailand.

Finally, it may be observed that for the purpose of export promotion,
the Minister of Finance has recently issued a notification (no.

C 5/2514) reducing the rate of import duty to one tenth of that
Specified in the Custom Tariff for the goods imported for the purposc
of producing, or assembling into goods for export.

Financing

In general industrial financing possibilities in Thailand are
limited and relatively expensive. For large investments usually
foreign financial participation is indispensable, which may
take the form of joint ventures.

This may casily be supplemented with transference of know-how,
management assistance, etc., which certainly in the case of a
more complicated production process as the production of small
combustion engines is an outstanding advantage.

The main capital sources in Thailand are:
- commercial banks,
- suppliers credit,
- investment banks and finance companies,

- capital markets,

Commercial Banks are the main suppliers of long term loans.

The interest rates vary from 11 = 157 per annum depending on

the credit status of the borrower.

In spite of the relatively high interest rates many borrowers

use this possibility because the Commercial banks do not demand

an extensive project analysis, For commercial banks the most
important prerequisite is the availability of sufficient securities.
As most Thai companies are family erterprises adverse to outside
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interference, commercial banks constitute a relatively convenient
and attractive source of capital.

tern industrial financing. The interest rates vary from 5.5%
to 12.8 per annum and the maturity varies from 1 to 6 years.

Investment Banks and Finannq_Cpmgnnig§. In 1959 the Industrial

Finance Corporation of Thailand was established under government
sponsorship. lts objectives arc to assist in the establishment
and expansion of private industry by providing medium and long
tern credits. In the past few years 12 other banks and compa-
nies of this type have been established which are affiliated

to commercial banks. They are engaged in the money market as
well as the capital market.

The I.F.C.T., which is the most jmportant bank in this branch,
emits foreign currency 1oans at an interest rate of 9.5 per-
Cent per year and at 10.5 percent per year for local currency
loans.

The minimum lean size is Baht 500,600 and the maximum is Baht

29 million, The maximum will increase as I.F.C.T.'s resources
increase.

Although the sharc of the I.F.C.T. loans in total industrial
financing in 1971 was about 117, it is expected that this share
will jncrecase steadily in the near future, Well prepaved industrial
projects will probubly enforce this tendency.

Capits] Markets. The share of capital market financing in the
total of industrial development financinyg is small.

This is due to the closed character of the majority of Thai
entcerprises and to the possibilities for potential investors

to invest  in projects with a high profitability rate and a
rapid turnover.

The Government has recognized the important role of private
investment and will encourage the expansion of the capital market
during the Third Plan period.

Labo_r_

In 1971 the aggrepate Thai labor force was estimated at 19 million.
It increases at a rate of about 500,000 persons annually,

About 807 are engaged in argriculture, 67 in commerce, 57 in
administratior, 3.5% in manufacturing and theremaining in other
fields.

Thai lahor, if properly trained and supervised has proved itself
very fit for industrial employment,

|




There is no shortage of unskilled and semi-skilled labor,

but experienced and skilled managerial and technical personnel

is not sufficiently available. However more and more professional
experienced people have gone into manufacturing. The various
universities and trainings centers (for excmple Thailand Managenent

-and Development Productivity Center, National Institute for Skill

Development, Industry Service Institute), train many persons. Thus
the situation is gradually improving.

In comparison with other countries in Asia labor costs are quite
reasonable. The various average wages used in our computations
are for:

operators unskilled 7,200 Baht per year
operators skilled 16,800 Baht por year
foremen 21,000 Baht per year

overseers 30,000 Baht per year

In an engine factory (Tai Heng long), in small metallurgical work-
shops, in a factory of Ligh tension bolts and nuts, in smaller

and larger foundries, in heat treatwvent workshops and in assembly
plants, it was observed that the Thai man and woman may certainly
be expected to adapt themselves to the labor conditions of an
engine factory, although job training could be useful.

Consequently, no special problems need to be expected regarding the

engagement in industrial activities., It may well be that in or around

the factory certain religious facilities must be provided. It was
obscrved that the Thai woman particularly, keeps her work place,

her clothing and hands extremcly clean,

The fact that laborers tend to stay away for one day if they feel

that they have earned sufficient during the previous days,for one thing
indicates that average productivity will be lower than in Western
Europe. Lack of more precise information, productivity will be
estimated at 907 of European averages.

In the recommendations for the plant setup this has been taken into
account.

In the visited factories and workshops, the management generally
proved itsclf well acquainted with technical matters and willing
and able to give all information requested. Moreover interest was
shown in the experience of others. Though the lack of knowledge
of the Thal language on the part of the consultants sometimes

.
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hindered the exchange of ideas, thanks to the co-operation on the part
of our counterparts of the ASRCT, the program could be carried out
wvell.

Technical feeliag and innovating courage are certainly existing.

A small factory of agricultural equipment built a small diesel
engine for its owa use and had cast the aluminium parts for ten
more. In an engine factory,series of self-built grinding machines
and one serie of machine-tools were found. The latter were built of
largely uniform elements and performed one milling or drilling operation.
Moreover, these machines were ingeniously aduapted to the skills

of their (female) operators. Product dimensions were guoranteed

by fixed stops. Feed was done by hand, a labor-intemnsive sclution,
well justified by the relative abundancy of labor. For a large
engine factory to be established this will require highly skilled
managers. Management tralning will therefore require attention.

Small Corbustion Engines Industriecs in Thailand

This compauy produces coples of Austrian Rotax enginesunder the
name "Winner'. Annual production amouuts to about 3000 uaits

of two-stroke air cooled gasoline enginesof one and two-cylinder
type and 3 to 30 HP at about 4500 r.p.m.

The full production gamma will consist of the following capacities:

hp r.p.n.
3 4500
4 4500
6 4500
7 4500
8 4500
9 4000
10 4000
15 4000
30 4500

The factory has its own foundry, which produces carter halves,
cylinders linings via the shell moulding process. The foundry

is actually being relocated because of a strong expansion of
production. The crank-shaft is built from grinded clements crimped
together. Grinding machines were built by the factory itself for
this purjpuse.




For the machining of carter halves, covers, cylinders, and
cylinder-heads, the factory staff had designed very simple
single-operation machinetools, which were operated by girls.
The numbers of producad grinding and single-operation machine-
tools are large. The factory made anorderly impression, the
machines were placed in a logical order, though very close to
each other. The assembled engine, which did not undergo a
final test run in the factory, made a robust impression,
although the survey team has some doubts about the quality

of the engine. There was ro unanimity about the nurmbers of
engines to be produced after the expansion. In view of the
machinery being installed, a production capacity of 30,000
two-stroke air cooled gasoline engines may be possible.

The engines are sold by a large number of dealers (200
according to our information), cach posse¢ssing his own repair
shop. The engines have a guarantce period of two years.
The following parts are imported:

~ connecting rod

- electrical equipment

~ carburator

~ spark plugs

- piston rings

= ball bearings

- seals

The following parts are produced by suppliers in Thailand.
- gasoline tank

- nuts and bolts

- silencer

- paskets

The company is a typical example of a family enterprise, with

its typical characteristics as described before, particularly

in the managerial aspects. However this enterprise, has given
proof of technical understanding and perseverance. The expansion
urgently calls for additional financial means.




Thai_Machinery Industry Co. Ltd.

The sales program of this firm consists of a.o. the following
products:

- Koehring (Isido) cranes

— Mitsui Seiki alr compresscors

- Steyr tractors

- Wisconsin and Scuthern Cross i.c. engines
- generators

~ outboard engines

The company possesses a fully installed and equipped high
quality machine factory. Also foundry equipment is available
which is still unpacied. Total costs about 25 million Baht.
About 200 Steyr 57 hp tractors have been assembled, whereby

the complete engines were imported. Because Thai farmers are
often unable to fulfill their payment obligations, many tractors
were returned to the company. Now there is a tractor leasing
program and repair facilities have been created. A total of
about 1400 Wisconsin end Southern Cross small gusoline engines
have been assembled at the plant. These engines undergo a

final testrun in the iictury. The assembling of small i.c.
engines poscs no special difficulties in the {actory. However,
production has now stoppcd. The machinery of this factory is,
in our opinion, less fittcd for the production of small combustion
engines. To find a good use for the factory a committee has
been nominated for studying the possibilities of the equipment.
The company can be situated in the corporate scctor. The government
is involved in it even with a significant share, as well as
private entrepreneurs. After the short visits, that the

survey team paid to the factory, it was impossible to get an
impression of the managerial aspects of the company. Regarding
the troubles raised during the implementation phase, the team
fcels that the management systems could be improved.

Factory of Mr. Charrey Porriboom
This was reported to be a diesel cnpine factory. In fact, there
has been produced only one diesel engine, as a sideline activity

of a landowning farmer, The constructed engine did not yet have

an optimal combustion. 1In the foundry engine castings for ten

more engines were manufactured. The design of the parts was

heavily influenced by the extremely primitive production means
available. In view of the many other activities of this small
enterprise and of the primitive production conditions, its output
cannot be regarded as a suhstantial contribution to the satisfaction
of demand.
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This enterprise assembles Massey-Ferguson Tractors, but imperts
complete engines. Its production amounted to 100-150 pieces of
each of three types. aAssembling did not pose special problems.
Due to payment difficulties of farmers, many tractors had to be
returned.

Various Thal enterprises expressed their willingness and ability

to act as subcontractors for an engine factory to be established.

The most important of these are: an iron foundry operating forming
cases on transport lines, a high tension bolts and nuts manufacturing
firm, a firm producing profiled steel and cast iron, a Thai-Japanese
company plamming to start production of pistons in short time.

The management of a combustion engine factory will have to examine
closcly the expansioncapacities of possible sub-contractors and
will have to be observant of the establishment of new enterprise
that might serve as subcontractors.

The information available scems to be not 1007 accurate. Several

times specialized producers were crcountered which officially

were supposed to be non-existent, Furthermore it was sometimes
apparent that information on existing industries was somewhat
overdravm., It may be safely assumed that the possibilities of

finding specialized subcontractors inm Thailand will constantly
increase, . .

In the following we shall pay attention to several visited indnstries,

Sisco Siraburi

Sisco Saraburi is a concern, consisting of cement factories

and a number of foundry and rolling mills. The latter are very
modernly equipped and designed with Danish know-how. The foundries
have, besides facilities for hand forms also some heavily
mechanized forming casing systems on transport lines for larger
serics. The company already has some experience with smaller
series of castings for combustion engines for repair purposes.

The cquipment for metal cutting is specialized for larger castings,
and to a lesser extent for small combustion engine castings. The
steel foundry of the rolling mill can produce blocks of qualities
required for forgings. The rolling mill produces wire, besides

the curreut smaller profiles. In principle it can produce tue
kind of wire of which high tension bolts and nuts can be produced.
The company is able and particularly fitted to act as sub-
contractor for more complicated high quality castings.
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As may be expected that new high quality foundries will be
established in the near future, (such as Thai Machinery Industry
Company Ltd. and Somboen Spring Factory L.P.) a dependence upon
a single sub-contractor need not be feared.

Small Foundries

Them are many small foundries, able to produce at competitive
prices simple castings like brackets, fly-wheels, etec. In view
of their equipment and know-how, no uniform quality of their
products may be expected.

Mabajakyontr. Ltd. Part. Bolts and Nuts Manufacturer

This manufacturer of high tension bolts and nuts has corstructed,
in cooperation with a Japanese company, a particularly well
equipped factory, now about one year in production.

The machines are of Japaneseorigin. The basic material was
cold formed vound wire, equally from Japan. The screw
thread can be rolled or cut as required,

Eventually necessary heat treatment can be executed at own
premiscs. The capacity of the factory is sufficient to suit
ample needs, Delivery time 1s short.

Plans have been elaborated for ather products, c.g. for spring
washers.,
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3.2

3. THE MARKET

! (for tables and diagrams mentioned in this Chapter, we
refer to Appendix 3)

Determination of the Product

This survey focuses on the small internal combustion engines in a
hoxrsepower range of 1 to 20 HP. They can be kerosine-, gasoline-,
or dieseloil-fueled. Motorcycle engines are not included in the
survey.

Evaluation of Available Informaticn

So far no thorough market research has been done in the demand
for small internal combustion engines. Yet the extent and the

‘Amportunce of the market would justify such an investigationm,

but it is very difficult to obtain a clear picture of this market
on account of the large variaticn in users, type of motors and

fluctuations in the turnover of recent years. Neither have the

consultants been able to do a detailed market research on account
of the limited study period. The information obtained during the
study is however, considered to be sufficient to serve as a basis
for a feasibility study. The market demand forecast is based ons

a. evaluation of prior studies and reports concerning engince
production in Thailand,

b. analysis of the import statistics,
¢. intervicws with engine importers and an engine manufacturer,

d. analysis of developrments in agricultural mechanization

Most reports giving details of the demand for small combustion
enpgines are based on the import statistics. This is the usual
procedure for products which are not produced locally or produced
locally to a smaller extent, as is the case for small combustion
engines in Thailand.

Import statistics of small combustion engines however should be
examined with caution. The import data in Thailand are classified
according toc usage purposes, e.g. tractor engine, outboard engine
etc. and according to the kind of fuel but not according to H.P.
ranges. In our investigation we have found that 0 = 5 percent of the
imported gasoline engines and 10 - 20 percent of the diesel engines
had a capacity greatcr than 20 H.P. Further it must be taken into
account that the same type of enginemay appear in different cate-
gories. In addition changes in the coding of import engines

vere made in 1970, which pives rise to difficulties as

does the fzct that engines can also be imported as components of
other machinery and that nc distinction is made between new and
second hand engines. However it is the overail agsumption that the latter
problem will only arise with engines of a capacity greater than

10 H.P.

o
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There appears to be no agrecment between the import data

of imports from USA and Japan supplied by the Department of Customs,
and the nurbers exported to Thailand, supplied respectively by

the US Department of Commerce FI-410 reports-and the Ministry

of Finance of Japan -~ Japan Export Statistics -.

We refer in this instunce to the diagrams C, D, F and to tables
A,B,C.

For these reasons it is not possible to read the market demand
for the different types of engines from the import statistics
in their present form. They do however give a picture of the
total demand and shiftings of demand (see paragraph 3.3.).
With the additional information obtained from interviews and
from prior reports it is now possible to make a more detailed
analysis.

For this purpose a description is given in par. 3.4, 3.5, 3.6, 3.7
principal factors bearing on the market demand of small combustion
engines. In paragraph 3.5 an analysis is made of market demand in the
past years in relation to the general trend of the Thai economy

as described in chapter 2 and to the dicecct bearings on the

small engines market as described in paragreph 3.4. Nextin par. 3.8
market demand is'forecasted on the basis of this analysis.

Total Imports in the Past

Based upon data prescnted by the import and export statistics
from the Department of Customs the number of relevant engines
imported in Thailand is shown in Table A and in diagram A

(the connecting lines in diagramA between the points indicating
imports per year were drawn to bring out the tendencics and
have no meaning graphically).

The clzcaification of combustion engines is given in tablep,
Outboard engines and marine engines are included on account of
the fact that these groups also comprise engines used as prime
mover for the so called "long tail boats".

During the survey it was found that:

a. the group intevnal combustion engines, respectively gas and
gasoline engines, comprises a negligible number of gas and
kerosine engines,

b. the group diesel and semi diesel engines, respectively diesel
and other heavy oil engines consists of engines which may all be
classified as diesel engines;
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c. export and re-export of combustion engines is less than one
percent of the numbter of imported engirnes and thercfore
negligible. Therefore, these numbers are not taken up in
this report.

The diagram A shows :
a. a large incrcase in imports of gasoline cngines up to 1968
and a strong decrease after 1968;

b. a more gradual increase in imports of dicsel engines up to
1969 and a slight decrease after 1969;

¢. a more constant line in imports of diesel engines in comparison with
imports of gasoline engines;

d. an iacrease of the part of diecsel engines in the total
imports after 1968, and that in 1971 this part is higher than
that of gasoline cugincs.

It is notehle that with the declining econowmy after 19468
imports of gasoline engines do indced decvease but that thc
imports of diesel engines remain fairly constant, This in
spite of the fact that the diesel cugine 1o about three times
as expensive as the gasoline engines.

Comsumers

Introduction

The surveyed total group of engines can be divided in:

according to type : a. gasoline cngines = 2 stroke
4 stroke

b. diesel engines
according to use : a. pump

b. boat

c. generator

d. agricultural mechinery -~ small (ractors
processing equipnent

e. miscellancous

From the here given utilization and 1lso from the fact that

about 80 percent of the Thai popule jon works in the agriculture, it
follows that the small combustion engines arce used especially

by farmers for their cultivations. Therefore, the development

of agricultural mechanization is the wain factor to influcnce the
potential demand for small engines.,




The farmer

Though of a conservative disposition the Thai farmer 1s not subject
to cultural or religious prejudices. He is however sensitive to the
influence and opirions of his neighbors. If his neigbor uses

new machinevy this will provoke him to try and obtain such a
machine himself., We have also found that advertising is likely

to influence sales considerably in Thailand. Another feature

is the distinct liking for ornamented utility objects. This

is clearly apparent {rom the elegnntly forged ironwork on tractors,
the chromium and the painted eornaments on vehicles, and so on.

We think this aspect should not be neglected when determining

the finishing quality of the enginec to be produced.

Lol use

In spite of the trends towards industrialization Thailznd is still
an agricultural country. In thce third five-year plan the agricul-
tural prodicts (crops, livestocks, fishery aund forestry) continuc
to take up the greater part of the G.D.P., i.e. 26,8 pervcent

(the estinate for 1971 was 29,5 percent). For crops enly is
counted with a part of 18,2 percent (the estimate for 1971 was
20,5 percent) which is the largest part in the G.D.P. aftcr the
total part of agricultural products. According to the land
classification survey held in 1965 about 24 percent of the total
area of Thailand is farm land. Of the farm land about &2 percent
is under cultivation.

In table E is shown that of the total production

arca the rice production arca has the greatest share, i.e.

about 70 percent. Of other principal crops rubber takces a share of
about 6 percent and maize (corn) of 7.5 percent of the production area,

During reccnt years demand and price of major erops such as rice,
maize, kenaf, rubber and tapioca have been subject to heavy Iluc-
tuations. Therefore the agricultural development stratery 1is
directed to diversification of crops. Maize, tapioca, jute and
cotton are nuch in demand now, Some farmers are starting to cultivate
one of thesce crops after the rice season. The need for mechanization
and irrigation becomes evident if double-cropping increases. In

this respect is is worth mentioning that at present about 12,5
million rai & land can be irrigatcd by the existing and to be com-
pleted rescrvoirs. However many cf the secondary provisions such

as ditches, dikes, village level irrigation and drainage systems

are still to be completed. As a result agricultural production

in Thailand is still far below its potential. The third five

year plan cmphasizes the importance of completion of these works

¥ 6.25 rai = 1 ha,
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As reported the average size of farm holdings is 3 to 5 ha per
family. Table F shows the average size of farm boldings. There
is also a tendency of -n increasing number of farmers forfeiting
their land and the maiu cause for this is reported to be the fact
that many farmers are financially dependent on other people.
Mainly on the so-called "middle-man'; who vill greut credits at
very high interest rates,and if the farmer canmot pay his debts
he loscs his land.

X

Harketl syntom

There is no well developed nudern market system for agricultural
products, The alorementioned "ulddle mun' plays an i portant
role as,apart from being the financicr, e acts as inteimediary

at the sales of aprienltural proeducts, vhich enables him to offer
more than merginal prices for these products. Once @ farmer
begins working with a middle wan,it is difificult to frec himseli
duc to the fact that it will be hard to find credits clsewhere.

i

Credit oo bom

Various sonrces report that the agricultural credit poszuibilitics
are distinctly inadeguate.  The government is aware o) thi
and also the farmers hove started to tackle the problem by the
setting up of cooperatives: Licwever we doubt that an adequate
solution will be reached in the comiung five years,

5 probion

Though the matter 1s taken up in the third five year plan we are
under the impression that the complexity of this problen is not
fully realized. Yet for a reasonsble developrent of the farm
mechanization and thus stinulating the use of small cagines it
is essenticl that this "ercedit-problem” bLe solved.

A sccond restricting factory is the relatively low standard of education

and training of the Yhai farmer.
This of tea prevents Lim from actively trying to improve his situction.
Also he is often not asware of the importance of adopted mechanizztion

and of the use of fertilizers and other inputs and he has no knowlodpe on

how to use the zgricultural machinery., 7Thie survey team has visitod
several agricultural traiming contres and i< of the opinion that
valuable and neccssory work i1s being donce in these centres. However,
their number is teon srall to yield rapid results at a sufficicntiy
large sco2le and mass training schenes on selected techniques

would be likely to give quicker results.
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Farm mechanization

In spite of the restrictive factors facing him the Thai farmer is l
gradually becoming more interested in farm moechanization emphasinzed ‘
no doubt by the shortage of power in peak—seasons. As in most P
countrics in S.E. Asia mechanization has started with the
introduction of basic machines such as tractors and low lift
pumps. As about 70 percent of the cultivated land is used for
rice production, this means that there is a great need for seil
preparation machinery and for irrigation pumps.

For tac mechanical soill preparaiion in Thailand the big tractor
is wostly used duc to the heavy seil.  As this type ol tractov
has an engine with o capacity of about 60 1l or more, we have
not included it in our comnsideration. Our attention 16 mainly
focused on machinery driven by swmall enpincs,

The small tractor with an enginc in the range of 10-20 1P is wmostly

used for upland crops and net very popular in Thailand., This is reported
due to the heavy soil conditions, but the survey tedam believes that

this is only one rceson and enother reason may be that the far:
mechanization still finds itsc17 in the early stages, When the

farmer recognizes the advantapen of this type of engince and when
implewrnts will be wnproved so that they will be suitable for wse

in the paddy arcas, a considerable inercasc in demand for the small
tractor can be expucted,

The local production of simple two-wheel tractors Is estimated
at about 3.000 units a year. Tt is expected that the producticn
will increase at 10 percent per year over Lhe next few ycars.

The main use fer the small engine is the vaterpump. Vaterpumps
are widcely used all over the couatry mainly {for irvigation of the
paddy fieids. In order to be able to repulate independently the
water level per ficld most fauvmers like to have thelr own pump.
Also in fields vhere irrigaticn is done by means of gravity,
pumps are used to pump the water from the irrigation cliannel

over tlic dike into the field.

Demand for pumps will be stimulated especially through expension
of irrigation works. Another influence is the introduction of
double cropping, for which irrigation is also neceesary in the
dry scason,

If nore cropping is widelv introduced, ( which is notlikely for
the moment), there will be preater need for other cngines

such as small tractors and sonie processiny machincery. The period
between harvesting (and processing)of the first crop and planting
of the sccond is short.

Small scale processing machinery is hardly used in Thailand and
no great changes are expected in the near future.
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Boats are used principally in the Central Plain as a means of
transport. This region has an extensive netwvork of waterways.

There are plans to improve these watev’ays. It ie not clear at

this stage to what extent larger irrigaticn works could stimulate

the use of waterways. It is to be expected however, that an jvoroved
water houschold will stimulate water traffic also in other regions.

Generators are mainly used in those areas wvheve electricity is
not or hardly available. We may assuwe however, that the use
of generators will decrcase once the third [ive yeoar plan provides

rural eclectrification programs.

b
transportability. Moy farmers use the sane cngine for different
purposcs, therefore a light weipht is very important.

A very ijmportant factor in the use of small cnglucs is thelr casy
A 3

Further, we have been told many times durive cur survey that on
account of the limited techmical kvovledge of the Thol farmer, thiz
after sales care is very importont. At present it ju somoiimes

hard to obtzin the nccessary wiintepance seyvice duviag the warronts
period ond spare supplics are so
on correct usage of the engine wnd on repoir of small technical
trouble ave often not available.

ctimes srademuate.  Good handboois

Jo want to erphasize that an extensive and good fupctioning deslter
network will greatly bonefit the cales of the enpine and is even
considerced an absolute necessity for the success ol the project.

We also went to point out that in view of the rather close chnracter
of the present dealer nctwork, it has to be exauined carefully 11,
and how cexisting netvork can be used.

rharid

From the foregoing concise exposition of fawm mechanisnatien in
Thailand, we may drov the following conclusions:
Requirements for the engine are:

- low purchasing price

- low opcrating costs

- light weipht and casy transportabllity

- robust construction, long life span

- fit for continuous operation and over-load

- simple to operate

~ low chance of tcchnical trouble

- easy to repair

- attractive appearsice
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Requirements for the service system are @

- extensive, well eguipped and well-trained
- able to give clear informaticen

- credit possibilities

— good assoituocont of spare pavts.

Stirult on demind are :

- lincrease in size of heldings

- stabilized and guaranteod crop priacs
raticnalization of arricultural practice

- introduction of doukle croppivy

- far rcachkire weasuves for a better market strvcture for
agricultural products

- more credit facilitiés

- Increase of training facilities to farmers
- setting vp of faroers cooperatives

- exccution of ilrripaticn vorks

- advertising

Dorestic Markel Domand for Casoline Tuo-Strahs

Pescription
Two-stroke on
Their maintc:

sines are light weipht and of simple construction,
iice 1s thervefore sirnple.  In the P range under

considerastion they are airceoled. Corpared te other types of
engine the price is low {(u price and weight list is given in

table G ). However, the fuel coprumpoion 1s hi:hest oared with
other types of engines. Another disodvantepe of the twe-stroke enpine
that the lifc¢ spon is celatively short. Also starting preoblens

are greater then with feur-eycle enpines. Further it scems that
mizing of fuel vith lubrication o

i cf the vight quality

[ H

and in right guantitics sometimes piresents a preblem in Thailaend,
vhich leads to sericus pollution of the enpine's exhaust system.
The two=stisoke engine 1s less suitable as a tractor pri=oe mover

€of. Lhe torgue-soend curve 15 not optimal for tracte T
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Utilization

These engines are mostly used as a prime mover

a. for the so-called "long tail boats".
The pepular engine capacity ranges from 5-10 HP and up from 20
HP. It is estimated that about 70 percent of the two-stroke
engines arc used for this purpose.

b. in agricultural equipment, mainly pumps.
The engine capacity is in the range of 5-10 HP

As resular boat traffic is mostly found in the Central Plaim, it
is here that most two-stroke engines are sold.

Brands

Although since a few years engines are locally manufactured (Brand-
name @ Winuer, production about 3.0C0 units per year) tho greater
part of engines ave imrorted. It Is estimnted that more than halfl
of the market 1s dominated by the Austrian brand Rotex. Other
popular brands are the Western Germon J.L.C, and Sachg and the
Japanese Pavasaki and Yanmar. The Japanesc brands are vapidly
raining {icld.

wmand in the nast

The total number of engines in Thailand is estimated at about
200,000. ¥n the year 1968 therc hove been top sales of 35,000 -
40,000 units. In the years after 1968 sales have decveusaed
until an estimated number in 1971 of 12,000 to 15,000 units.

1f we compare thesc figures to the data from import statistics
the samc trends appear. Diagram P shows imports of gacoline
engines, divided in categories and main cxporting countries

From diagram B-a, it can be secn that imports of outboard and
marine en;ines have decreased after 1968. Diagram B-b shows

that imperts from Austria (Rotaw) are distinctly on the decrease.
It is also apparent that the Japanese part is constantly increasing
the reason of which is for a part found in the two-stroke engine
market.

The downward trend can be explained as follows :
a. the general economic recession ip Thailand,

b. the replacement of small engines as long-tail-boat driver by
second-hand more powerful automotive engines,




¢. saturation of the market,

d. change in preference on the part of buyers.

Which of these causes have had the most influence or the decline
could not be determined in this survey. We are of the opinion
however that market saturatioun should be taken into account.
This means that measures must be taken to increase purchasing-
power of the farmer before e pansion of the market Is possible.
Next, the fairly constant line in the sales of dicsel engines,
also in a period of economic inertia, indicates a chapge in
preference on the part of buyers.

Demand. cxroctation

Table i shows the annual engine demand as cestinmated snd projecied
by the survey team. The estimated demand in the past hag been
discussed in the preceding pavarraphs.

The projected future de vo-stroke gasoline enpines 1
hased on the folloving censiderations,

Though Thai economr does shewpremises, no justifiention of this
will be feund in the salesol two-olroke e¢ngires in the near
{future, becouse of:

a. The shifuing from two-strole gasoline ensines prine movers to
bigger second hond antomotive cnzinces in the Banglok area for
the "leoie tail hoat'.

In additicn there is no chance of important extension of wator—

ways in rural aveas where umall engines are preferablc,

b. The probabilicy that the point of saturation of the cristing
market for this type of enginc lus bern reached.

el engines, information we ob-

c¢. The prowing interest for dic
icultaral sources.

taincd from prominent agy

d. The increcasing training facilitics to farmers. They are better
able to judge the nurchase of technical equipmeat. The advao-
tages of the dicsel engine brcome more outspoken and weipht
more heavily.

e. The application ficlds in Thailand for engines 7it for heavy
work are largec than for engines for light work.

f. Accordingly, as the inland regions cre opened up and become casily
reachable, the weight of the enpine will become less important
and the interest will shift to efficiency, reliability and
running costs.
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On the basis of these considerations, it is presumed that the

market demand will not increase strongly anymore. For 1972

estimated sales figures are even slightly below the 1971 figures.

The survey team expects that after 1972 there will be a slight :
growth, up to about 5 percent annually for the necessary replace-

ments to be made. After this, the growth will fall to about 2

percent annually. In our opinion, up to 1981, there will be no

great change in the growth percentage. In spite of a larger

total market, the part of the two stroke engines in this market

will decrease.

As mentioned in parasraph 2.6 there is cne local manufacturer

of this type of engine. The proluction amounts to about 3.000
units per vear. This manufacturer is busy expanding his plaat
so that his producticen capacity will iacrease. For this purpose
he has applied to the I1.F.C.T. for an investoent credit.

Conclusion

Tn view of Lthe moderate market demand and the projected ewtension
of the Jocel production thie type of engine will be laeft out of
corsideration when evaluating thae establishenent of a new small
combustion enginces productien plant in Thailand.

ic Market Demand for Gasoline Yrurzstrobe Fagines

The four-stroke engincweights alittle more then the two-stroke
engine but considerably less than the dicsel-engine.  .Just as

for the two-stroke engine the cooling can be done by moens of

air up to 20 HP, on account of the relatively lov heat pressure

on the cylinder head. 7The comstruction 1s a little wore complicated
because of the valves mechanien in the cylinder head. The 1ife

span however is lonper than that of the two-siroke enjine while

it is better resistant to overlonding.,  The price i slightly

higher than the price of the two-streke engine hue considrrably

less than that of the diesel engine (sce table G). .

Utilization

Four-stroke engines ave mainly used as prime movers for

a. pumps
b. gencratorg
c. small tractors

d. other apricultural machinery, such as threshers, rice mills cte,

e. building machinery.
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It is estimated that about 60 percent of the engines is used
as prime movers for pumps. It has not been able to estimate
the parts of the other using purposes.

Brands

So far no four-stroke engincs are manufactured in Thailand. A
few years ago a production plant was set up for the manufacture
of the Wisconsin engine. Due to a number of difficuities there
has been no production yet. The plant has been used however for
assembling some engines (see Par.2.6.)

Export of four-stroke engines to Thajiland is for the greater part
handled by Briggs and Stratton from USA. It is estimated that this
brand takes up about 60 prrcent of this market. Other important
competitors are th2 Japanese brand "Kawasaki", "MitsubislLi” and
"Shibuara". 1Ir the last few years the American brand "Wisconsin”
has practically been ousted by the Japanese brands.

Numbers and tendencies

Four-stroke engines in Thailand are estimated at about 300,000

units.

The sales of small four-stroke engines have also fallen after the peak
year of 196S.Cautious estimates give sales figures of 60,000 -

70,000 units for 1968, while for 1971 these figures are 30,000 -
35,000 units.

It was found that 90 percent of these sales concern engines in
the range of 3-10 HP. Especially the 3~4 HP and the 7-8 P
engines are popular types. Their shares in the sales of the
group 3-10 HP are respectively 50 percent and 25 percent.
Sales are fairly equally distributed over the whole country
excopt for the South where sales are low,

Though figures taken from import statistics give no indication of
imports of four—stroke and of two-strokce engines it can be seen
from the diagram B that:

a. import of gasoline engines from USA slow dewn especially in Q
1970 as comparced to the preceding ycar.
1his is in agreement with the slump in sales of the brand
Wisconsin found in the survey.

b. tise of the Japanese contribution in the gasoline engines market
which for the greater part must be attributed to the four—stroke
market,
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The fall in sales of four-stroke engines must mainly be attributed
to the general economic depression in Thailand.

From the fact that the decline in sales is less pronounced for
the four-stroke than for the two-stroke engines and that sales of
the diesel engine remain constant we may deduce that saies of a
more expensive but distinctly better product is less sensible to
conjuncture influences.

If we finally compare the estimated total sales of gasoline engines
figures resvlting from our survey, with the total imports of
gasoline engines the figures of vhich were obtained by the Customs
Department, we find the following.

For the year 1968 total sales are estimated at 35,000 - 40,000
units + 60,000 - 70,000 units = 95,000 - 110,000 units, while
imports in 1968 were : 115,000 units and in 1969 : 95,000 units.
Estimates for 1971 are :

total sales : 12,000 - 14,000 units + 30,000 - 35,000 units = about
42,000 - 50,000 units.

Imports in 1970 were : 70,000 units and in 1971 : 30,000 units.

If we consider that:

a. imports do not reoct at once to a sudden sluwp in gales and
that thus a stock is formed,

b. import statistics also comprisec engines of a capacity greater

than 20 P and second hand engines,

then we esteem that the differences are sufficiently explained.

Denand _expectations

As the four-stroke engine use purposes are similar to those of the
diesel engine, and the two types can be considered competitors, the
market demand will be discussed in one parapgraph with the diesel
engine murket demand.

3.7. Domestic Market Demand for Diesel Iapines

In the surveyed HP range the four-stroke diecel engine is predominant.
Diesel engines are heavier than other engines and have a rather
complicated injection system.




Fuel consumption is a little below that of gasoline engines.
Price of diesel-o0il in Thailand is about half the price of
gasoline.

Selling price of the diesel engine is about three times the price
of the gasoline engine (see table G).

It is thought in Thailand that aircooling is an extra risk in
agriculture. This opinion is shared by the survey tcam. Engines
with radiator cooling should be filled with clean water for
cooling and constant care should be taken of radiator

and the water connections. These vulnerable, lighter engines
have a small advantage in that the fuel consumption is slightly
lowver.

Engines with hopper cooling are more recommendable in countries
where repair facilities are still scarce. They are robust,
shock proof, have a large over-capacity, demand less mainte-
nance, can be filled with river water. The user can see at a
glance of the eye if there is cnouph water in the engine and if
the cooling system is working corrcctly.

In this rcport we distinguish botween @
a. low spced engines — speed less than 1500 rpm
b. medium speed engines — speed between 1500 and 3000 rpm

c. high speed cngines — speed above 3000 rpm.

According as the cycles increase, weight and working security
decrease and the engine becomes more complex.

However, low speed and medium speed engines are far more solid
and have 2 longer life span than gasoline cnyines.

Utilization

On account of its characteristics which we have described in
the forepoing the diesel engine is used mainly for stationary
applications and continued use, e.g. with : a. pumps

b. generators.
Low speced engines are used for this purposc only, while medium
speed enpinces are used for this purpose principally. The high
speed engine is practically not used at all in Thailand.

It seems that medium speed engines are gradually used also for
other agricultural purposes. As initial costs are rather high
and operating costs low it is of interest to use the engines asmany
hours a year as possible. This «an be done by using the engine as
a multi-purpcse engine, To this end it isnecessary to manufacture
the engine as a transportable type.
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It is estimated that 60-70 percent of the sold diesel engines
are used as prime movers for irrigation pumps and about 10 percent
for generators.

Diesel engines in Thailand are all imported. The principal brands
are Japanese "Kubota", "Yanmar", next is "Mitsubishi". These brands
practically supply the whole market of the medium speed engines.

The speed of these engines is between 1800 and 2200 rpm.

However, it has to be taken into account, if local production of
engines is attractive, the above mentioned producers surely will
consider the possibilities of production in Thailand.

The low speed engine market is all but completely dominated by

engines from U.K. Popular brands are "Lister", "Petter" and

"Ruston™ with a speed varying between 600 - 1500 rpm.

Noticeable is the rise of the sales of the types Lister and Petter
from India, which are built under license, same as the rising influence
of the Italian brand "Lombardini’ and or some East Europuan brands.
Because of an export bonus of 20 percent given by the Indian govern-
ment, the price of the manufacturcd engine can be kept low. '

Diesel enzines are estimated to number about 200,000 units in Thailand.

Tn contrast to the sales of gasoline engines, sales of dicsel
enpines have not fallen so much after 1968. The total sales

in the range up to 20 HP are estimated at 45,000 = 55,000 units
for 1968. TFor 1971 these numbers are esteemed to be 35,000 -
40,000.

The category low speed engines takes up 10 = 15 percent of the

total market. In this category cspecially the 16 HP cengine is

very popular. In the category medium speed the range of 3 - 5 HP
appears to be attractive., This capacity group counts for 60 ~ 70
percent of the total category of medium speed engines with the

pitch on tbe higher capacities. They are used mainly for pumps

and gencrators. Another category with important sales is the 7 to 8
BP engine. This engine takes up about 20 - 30 percent of the

total sales of medium speed engincs. These engines are nuch used

as prime movers for larger pumps and "small tractors'.

Engines in the range of 10 - 15 HP are mostly used for locally

made small tractors.
Sales of this type. of engine amount to 1000 - 2000 units per year.




3.8.

_36_

From the import statistics on diesel engines as shown in Diagram E
it appears that import numbers are in agreement with sales numbers
for those engines resulting from our study. We observed that only
from 1970, ¢ distinction is made between marine engines, motor
vehicle engines and not elscwhere specified engines (n.e.s.)

in the data provided by the Customs Department. Before 1970, oniy
total import numbers were given. In order to make a good comparison
possible we have also taken up the imports of motor vehicle engines
in diagram E-a.

The diagram E-b clearly shows the growing superiority of the imported
Japanese diesel engine. We have not been able to determine the

causcs of the considerabl differences in data supplied by the Customs
Department about imports from Japan and data on exports from Japan

to Thailand supplied by the Ministry of Finance of Japan, (sce
diagram F).

The diagram I-b also shows that the contribution of engines from
U.K. is the sccond largest. The remaining nunbers ave the contributions
of the other aforcmentioncd exportiug countries.

Conclusion:

In our opinion, the fairly constant dewmmnd for diescl engines, in
spite of the economic recession, can be explainced by a groving
interest for this type of enginc.

Demrad Expectation for Four-stroke isoline and Diesel Engines

»
.

The projected demand as shovm in table U is based on the following
considerations:

The first assumption is based on the considerations given in

paragraph 2.1,, political, ecconomic and social information. As
expressed in this paragraph a reasonable economic growth is cxpected

in the coming five years, This means that gradually more funds will

be available for the purchase of small engines. This point of view

and our considerations on the factors which influence the growth of

the agricultural mechanization, positively and negatively, as described
in paragraph 3.4, (Consumers) are the basis of our cautious estimate of
a 9 percent for the average annual grovth for the total demands up

to 1981.
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For the years 1975 and 1976, we foresee a larger grow
which we can explain as follows:

a. by that time purchasing power will be generated to the
extent that demands can increase,

b. in this period the engines bought in 1968 - 1969 will be
due to be replaced.

c. less new purchases in 1970 - 1971, for rcasen of insufficient
financial mcans, will be made up in this period.

However, even in the years 1975 and 1676 the total demand will be

checked by the limited availability of financial means.

For the year 1972, it is expected that the consumer will take a
“eit on the fence" attitude and that sales will not come far above
the 1971 figures.

o o o o e 0 e - Fory B s

When analyzing the demond for the different types of enpines our
basic thought has been that a shifting is taking place in the
buyer's preference from cheaper engines with & lower life span
and higher operating costs to morc cxpensive cngines with a
longer life span and lower operating costs.

This view is supported by the development of agriculture in
the past in other countries. It demonstrates a shifting from
the use of two-stroke to four-stroke gasoline engines and then
to diesel engines.

The latter two however will always be competitors as they can
be used for overlapping specific purposes as cxplained in our
description of the different types of engines in paragraphs
3.6. and 3.7. As thesc engines arc mainly used as prime movers
for transportable puwps in agriculture (continued heavy duty
purposes) it seems that particularly the medium speed diesel
engine will stand a goodchance. AltTiough heavier than the’ four-
sLroke gasoline and more expensive, the advantages scem to be
gaining ground.
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These advantages are mainly:

a. longer life span
b. less mechanical trouble
c. lower fuel consumption

d. cheaper fuel costs

The survey team therefore expects that the forthcoming years

will result in a better development in the demand for four-stroke
gasoline engines than for two-stroke engines, but in the long run
will shift to diesel engines.

Only for the years 1972 and 1973 can a siight decline in the diesel
market share be cxpected to the advantage of the four-stroke gasoline
market, (sce table H). Replacement of the extremely high number

of engines bought in 1968 - 1969 will be due then. In 1972 - 1973
however, the purchasing power will not have increascd to the extent
that high expectaticns in favor of the diesel engine are justified.

A stronger increasc in the demand for diesel engines is expected

only at the end of the coming five year pericd and this is for the
following reasons:

a. improved cconomic situation in Thailand
b. necessary renewals
c. awareness of the advartages of the diesel engine by principal

users in Thailand.

As the weight plays wn important role in vicw of the necessity of
easy transportability, it is expected that demand for medium speed
dicsel engines will increase more rapidly than that for low speed
engines.,

Selection of the Marlet

Evidently, from the foregoing it is not attractive from a marketing
point of view to manufacture two-stroke engines in Thailand. The
good prospects lay in the field of the four-stroke gasoline and
diesel engine. It is rccommendable for technical reasons, both
sales and production to reduce the number of types as much as
possible in the beginning.

The most attractive types as regards market demand are: four-
stroke gasoline 3- 10 HP, medium speed diesel 3 - 5 HP and medium
speed diesel 7-8 HP.
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The market survey has pointed out that in the group diesel
engines 3 — 5 HP, the emphasis lays on the engine 4 - 5 HP.
This can be one same engine. By mcans of adjusting speed the
power output can be adapted.

If we assume that the part of this type of engine takes up

80 percent cf the group high speed diesel 3 - 5 HP then the’
expected market demand for the medium speed dicsel engine 4 -
5 NP is as indicated in table 1 of this chapter.

The group medium speed diesel engines 7 — 8 HP is alsco one
and the same engine. By changing the speed the power output
can be adapted.

The group four-stroke gasoline engiues 3 - 10 IP comprises many
different engines of different capacities. TFrom the market
survey it has appeared that the 3 - 4 HP engine and the 7 - 8
HP engine are most popular. The projected market demand is
shown in table 1 of this chapter.

For the engines under consideration there are no plans to have
them locally produced. Only for the four stroke gasoline enpine
plans have been considered for local production by T.M.XI. The
possibilities for this still existing production plant will be
evaluated, also regarding possible future production of gasoline
four-stroke engines.

table 1: Projected annual demand im units
e year
type \ 1972 1973 1974 1975 1976 1981
4-strole gasoline
3 - 10 1P 30,000 | 33,000 | 36,000 | 38,500 | 41,000 | 50,000
of which 34 BP 15,000 | 16,500 | 18,000 | 19,000 | 20,500 | 25,000
of which 7-8 pp 7,500 8,000 9,000 9,500 | 10,000 | 12,500

Total 3-4 HP & 7-8 WP | 22,500 | 24,500 | 27,000 | 28,500 30,500 37,500

Medium speed dicsel

3 - 51HD 20,000 | 21,000 { 24,000 | 30,000 | 36,000 { 60,000
of which 4-5 1P 16,000 17,000 19,000 | 24,000 | 29,000 | 48,000
7-8 Hp 8,000 8,000 9,500 11,000 13,500 | 23,000

Total 4-5 HP & 7-8 HP | 24,000 } 25,000 { 28,500 | 35,000 { 42,500 { 71,000
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From this table, it clearly shows that the medium speed diesel
engines 4 — 5 HP appear the most promising market. The annual
demand for this most popular dicsel engine type is higher than

that of the most popular four stroke gasoline type. If, after a
starting period, it would be possible to also manufacture the

7 - 8 HP diescl engine then attention could be paid to the second
promising market.

In connection with power output and as regards type, the demand
for diesel engines develops better than for four-stroke gasoline
engines.

If a level can be reached, of price, performance and quality,
which is conparable to the present prominent brands such as
Kubota and Yanmar, then we believe a market share of 1/3 to
1/2 parts can be reached.

Calculating with an average between 1/3 and 1/2, the estimates for
the market share of the 4 - 5 IIP engine becemes as follows:

1972 - 6700 units per year

1973 - 7000 units per year

1974 - 8000 units per year

1975 - 10,000 units per year

1976
1981

12,000 units per year

1

20,000 units per year

In order to mcet the requirements expected from the engine,

(see paragraph 3.4.) and on the basis of the demand projections,

(sce table 1 of chapter 3) the survey team recommends the manufacturing
of the engine with the following technical specifications:

type: 4 cycle diesel engine

cylinder: horizontal, one

cooling: hopper

output: (P/rpm): 5/2000 or 8/2000

weight: (kg): less than: 75 respectively 90.

appearance: attractive

price: F 3500, resp. ¥ 6000 for subdealers, delivery from factory
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3.10 Export Possibilities

Considering the extent and the complexity of this problem the

study team has been able to give only limited attention to it.

A good knowledge of export possibilities is, however, essential
because of the proportionally limited market in Thailand, in
relation to the economic pruduction size and also the importance

of enlarging annual foreign currency savings.

Export problems should,however, not be underestimated. Competition
in the international market for small combustien engines de not
allovw disorganized approach: if one tries to penctrate in existing
markets, excessive risks can only be aveided by careful preparation,
if ~ on the other hand - one aims at opening new markets, one

must be prepared to meet the terms of competitors.

In order to attack these problems in a modern marketing approach

a. an inventory of expectations concerning relevant developreuts
should be made,

b. the results of this inventory should be translated into
export forecasts.

South East Asia

An attractive market is constituted by the surrounding Sonth
East Asian countries. Although these countrics are in differemt
phases of development of agricultural mechanization, industry,
economy and technical powver, they all have to face - to ccrtain
extent — the problem mentioned para 3.4 (Consumers).

Nearly all countries in this region import small combusticn
engines. In an ECAFE/AIDC/UNIDC fact finding mission report

on Industries Manufacturing Agricultural Machirery the quantity
demand, sales and manufacturing schedule can be found

in tables I through M., It is questiorable wvhether these
figures are still valid as such, also in view of the unexpected
devclopment of Thailand since the visit of the mission in
1968/1969.

Nevertheless, the report mentions an annual demand cf an impressive
number of units in the visited countries., Total demana in 1970

is estimated at 590,600 units in 1975 at 1,002,000 units.

The Indian market amounting to about 60 percent of the totai,

is conspicuous. Diesel engines in the power range of 3 to 15 HP
appear particularly attractive for this country.

The second quantitatively attractive market is constituted by
Pakistan, where also a comparanie preference for 3 to 15 IiP

diesel engines appears to ecxist. Pakistan's share in the total
demand of the region amounts to about 10 percent.
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A furtaer export possibility can be found in the partner
countries of Thailand in the ASEAN group : Malaysia, Singapore,
Indonesia and The Philippines. If political and economic
cooperation is realized it is recommended to establish some
production plants, each producing a particular type of engine
to supply this market.

In the other ASFAN countries ECAFE demand projection amounts to
44,060 engines in 1970 and 90,000 in 1975 not incluged the
demand in Singapore. _

In these countries the main share of the market is expected to
fall to the 3 - 5 HP gasoline cngine.

India and Pakistan are the main producers of small engines in the
countries visited. In 1968 they assured more than 90 percent of
the production in these countries. About 50 percent of the local
production consists of 3 -~ S5 TP diesel fucled cngines.,

The better part of these are of the lov~speed type, while there

is a tendency towards the use of medium spead engines. The only
other ASLAN country planning tha production of a 3 - 5 §P gasvline
engines is lndoncsia.

Other _countries

In this respect, one could think of the murkets served by an enterprise
with which a Thai engine factory will cooperate. Such a manu-
facturer will already dispose of a dealer network, which could

be made use of. A further possibility would be to study, with

the help of the marketing department ef the industries counterpart,
the possibilities of opening up new markecs.

Conclusion

According to the FCAFE-fact-finding-tean good sales opportunitos

for the recommended engine for Thailand exist in Tndia and Pakistan.
In these ecountries a preference for dicsel engines and a tendcucy
towards lighter medium speed engines are observable. At the same
time no plans exist to produce these enzines locally. A smaller
but nevertheless attractive derand is estimated in the other

ASEAN countries for a four-strobe gasoline engine. The size of

the maricet share for a Thai ennine cannot be estinated on the

basis of the available information.
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TECHNICAL ASPECTS OF PRODUCTION

(For tables and figures mentioned in this chapter we refer to
Appendix 4).

Construction of the Engine

The type chosen has clear advantages for production
of engines in Thailand.

Especially in the case of hopper cooling the number of parts
to be assembled is the smallest possible., In comp?rlson'w1th
gasoline engines the product is relatively laboF—lntens%ve

especially if, as recommended, universal operating machinery

is chosen.

The fitness of the recommended engine type (for production

in Thailand) is notably increased by the relaFively low nuyber
of uncomplicated castings, each of which consists of cast iron
of qualities obtainable in Thailand and can be peruced on
universal metal-working machinery. Air-cooled engines need
highly complicated casting and production techniques for Fhelr
aluminium components. The same holds to a lesser extent for

radiator-cooled engines.

The recommended engine type was produced in various European
countries, mainly for agricultural applications, in the years
after the second world war when agricultural mechanization made
rapid increase. It is still produced by some Luropean and
Japanese firms and has becn successfully applied in Thailand.

The present design is largely identical with that of the post~
war period. Technical development resulted in a beautifully
finished product of lower weight.

For a list of manufacturers of this type of engines sce table A.

The European firms who used to manufacture this type of engine
have now turned to air-cooled or radiator-cooled diesel engines.
These engincs, produced mainly for the European market, are
supported by an extensive and well functioning service netvork,
They are certainly more complicated and are built up with precision
castings (aluminium of cast iron), which can only be manufactured

with highly specialized production techniques. Moreover, they are
more vulnerable.

The Production Plant

General

For the determination of an optimal annual production size in

the financial and economic analysis in chapter 5, three production
capacities are compared, namely 5,000, 10,000 and 20,000 units per
year of the sume type. We thereby presupposed a hypothetical

4 stroke, hopper cooled, 5HP, max 2000 r.p.m. dicsel engine.
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Definitive and detailed specifications should follow from contacts
with an eventual license supplier. In view of the virtualiy
identical design of hopper cooled diesel engines, little i any
adaptations of way of production will be necessary for the
definitive product specifications.

Calculated are an ummachined crank-shaft, to be finished in the
plant itself but to be fabricated elsewhere in Thailand. For
the piston we calculated it to be finished in the plant.

In our definition of the plant outlay we presupposed that the
following parts will be imported or subcontracted.

Part Imported Sub—Contracted Machined in Plant

connecting rod yes yes
piston yes no
piston rings yes no
bearings yes no
crankshaft yes yes
crankshaft bearings yes no
valves yes ne
valve springs - yes no
bolts and nuts yes no
fuel pump yes no
fuel injector yes no
seals (some) yes no
castings yes yes
Foundry
For the production of 5,000, 10,000 or 20,000 engincs/year Q
a foundry capacity of 400, 750 or 15000 ton/ycar respectively

is required. These capacities are too low to warrant an ‘
economic exploitation of a foundry department, in view of

the required uniformity and quality of its products. It could

be considered to start a larger foundry, of an economically

sufficient size and fill in the excessive capacity by working

for outsiders. However, the market for castings does not seem

favorable. The reasons for this are:

. heavy competition, which actually forces many smaller
foundries to close down

. over—capacity in the existing Sisco foundry

. according to expectations the foundry capacity of T.M.I.
will start production
. existing companies have plans to start or expand foundries

(n the other hand it may be expected that the demand for quality
casting will increase as industrial development proceeds.




The start of foundry department as part of an engine factory
implies a substantial expansion of the capital requirements of the
factory, in an extra risk bearing venture. Besides, foundry
activities have very little in common with these involved in
further engine production. The start of a foundry department
would ncgatively affect the factory's flexibility, because it
would hinder an eventually necessary shift towards engines with
alloy couponents.

Because supplying industries are at this moment capable of
supplying castings of required qualities in sufficient quantities,
in our cormputing model we have chosen for subcontracting the
production of unfinished castings. This policy might raise
problews of quality control, delivery time and price fluctationms,
but we assume that these can be kept within acceptable limits

if an adequate purchasing department can be organized, which works
with contractual guarantees.

Experience of existing engine factories shows that in a modern
industrial set-up this is the only feasible solution, The number
of engine manufacturers who successfully operate a foundry of
their ovn decreases rapidly.

The metal operating machines to be used will be almost without
excepticn of the uuiversal type. This implies a fairly labor intensive
production method, which positively affects employment possibilities,
at the sare time it implies a greater flexibility of the factory

and lower demands for specialization.

Machining times usecd in our calculations are inclusive of rejects

and the usual additiens for rest, personal care, etc. Productivity

is estimated to be 107 lower than is usual in Europe. This will
allow for the production of spare parts, an activity vwhich is not
included in the computations, but might be financially attractive.

In agreements and contracts with subcontractors it will have to
be stated that the subcontracted parts be sold to the Thai-
engine company exclusively,

Table B gives a calculation of the required number of machines,
for productions of 5,000, 10,000 and 20,000 engines annually.
Presuppositions include: a total of 2000 workable hours per year,
different occupancy percentages for the various machine types.

Table C gives the machining time of an engine of the chosen type,
based on a production of 5,000 cngines per year. Change of the
production capacity to 10,000 or 20,000 pieces respectively, will
have a favorable effect upon labor productivity which is due to
the larger series to be manufactured in these cases. Also the
occupancy level of several machinetools will inecrease correspon-

dingly.




Assembling and testing

The assembling time of one engine is 12 minutes, when

10,000 units/year are produced with laborers, all additions
included. The testing and partly -unning in of an engine will
take 2 hours per engine, one hour at the dynamometer brake
included. This will take 1.2 manhours per ergine.

Quality control

In order to achieve the desired market share and to assure future
sales volumes it is imperative to offer an engine of good quality.
Thereforcquality control is essential. Quality contrcl can be
divided into quality control of:

a. raw materials and semi-finished products from subcontractors
b. finished components from subcontractors

¢. components manufactured in the plant itself

d. assembled components

e. complete engines.

We therefor recommend the quality control to be executed by
5 men in case of an annual production of 10,000 units and by
7 men in case of a production of 20,000 units. Besides, in the
testing department a partial quality control will be exccuted.

Factory layout

The proposcd factory layouts for productions of 10,000 and

20,000 cngines annually are given in figures C and D. No outlay
for a production of 5000 units has been designed because as
demonstrated in Chapter 5, this production size is not financially
attractive. The 10,000 units outlay has been designed with the
presumptionthat production size should be casily enlargeable

to 20,000 cagines/year.

For the production of 10,000 engines annually a floor space of
4500 square mmeters should be accounted. Here we suppose 3 halls

of 15 meters wide and 100 meters jong. (sec figure C)

To produce 20,000 units per year the layout has been deduced from
the previous one. The necessary additional space can be produced
very easily; only two extra halls of 15 meters wide and 100 meters
long will be necessary. (see figure D)
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For the proposed organization scheme we refer to figure E

In case of a production capacity of 10,000 units nnnually.

Ehe laborforce will count 290 wmen. If the production capacity

1s 20,000 units annually in total 490 men will be requlgéd. g

For a more detailed survey we refer to tables El E2 and E3

of appendix 6. In addition we have reckoned with foreign technical
and managerial assistance during the first 6 years of full |
production (See tables N1 N2 N3 of appendix 6).

In table 1 the electricity consumption has been calculated.
The total consumption will be, at an annual production of:

5,000 engines ..e.vceeseeees 500,000 Kii/year
10,000 engines ..vvvevavsaees 900,000 KWl/year
20,000 engines seveeeessesass.1,500,000 Kili/year

Location of Combustion Engine Manufacturing Plant

The metropole of Bangkok is an existing center of all sorts of
activities. To locate a plant in the metropolitan area would
certainly have its advantages. On the other hand, there is a
government thrive to locate industrial cnterprises outside the
metropole and there are advantages in developing certain rural
regions,

Besides a rather limited site area, the plant would absolutely
require good road, railroad and waterway connections.

In the limited time available only general information on location
possibilities could be asscubled, In the Saraburi area, where the
Sisco plant issituated, castings transpert lines to the factory
would be short, land, labor and electricity are available, as are
good transport facilities.

In the Bankok arca land prices differ widely. Prices up to
1,000,000 Baht per rai occur in West Thonburi. As thce road
building program proceceds, more and more areas becorme suited for
industrial enterprises. The surroundings of Ching lai would

give rise to long transport lines for parts and raw materials

and equally long average transport lines for the completed engine.

As a general conclusion, it may be said that from finanecial and
production-technical points of view a location in the Bangkok
area would be preferable. This would ensure easy contracts with
buyers and suppliers and good transportation facilities. For
the acquisition of qualified personnel the attractive social
life of Bangkokmight be a positive factor.
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If and insofar as the government does not offer definite and
highly attractive facilities for industrial establishments

in rual areas, it remains less attractive to decide for rural
locations.

Production Preparation and Start-up

For this period we have set up operational plans to attain the
optimum production for each alternative in the shortest possible
time. The plans are shown in figures A and B.

In order to set ﬁp the plans the following assumptions have been
made :

a. the Thai engines manufacturer has got a joint venture cv a
licency-agreement with an experienced manufacturer of the
chosen type of engine and the manufacturing- and sales rights
are obtained;

b. a complete new production plant has to be set up.

The reasons for these assumptions are described in chapter 7
project implemcntation,

The operational plans show a basic difference with respect tO the
preliminary stage.

The smallest plant, (5,000 combustion-engines per year) will be in
full production in the fifth year, whercas the two larger plants
reach that phase in the sixth year.

We believe that due to modern training techniques it is possible
to shorten the training and start-up times of the smallest plant
in comparison with two larger ones.

The total period is divided into two phases:

a. the preparaticn phase
b. the start-up phase

e ey o e o B L ot v e s o K st o e

The duration of this phase will be the same for the three alternatives
and will last two years. We assumc that the differcent sizes of
buildings and the different numbers of machinery will not cause
striking diffcrences in duration. At the start of this phase the
building-ground has been bought and there are no further limitations
for starting tlie construction of the tactory buildings.

During this phase all necessary activities take place to be able

to start with the production of engines.




The activities include drafting of specifications and tenders,
evaluation of quotations selecting and contracting contractors,
erecting buildings and machinery testing supplied engine parts
selection and appointing of ewployees.

It is clear that during this period many activities concerning

many different subjects have to be executed. A strong and well
equiped temporary project organisation will be necessary to control
all these activities to finish this phase in the planned time at

the planned costs. Therefore we have counted that the general
manager and the purchasing manager have been selected and appointed
already at the beginning of the phase, to be members of the project
management team.

An administrator and two secretaries will be appointed during the
first year to form a secretariat (for a more detailed survey see
table D! D2 D3 of appendix 6).

However, managerial and technical assistance will be necessary

or partmer in a joint venture during this period. It 1s almo§t
certain that the licency-giver will be required to help, Pa§t1cu]ar1y
in the technical aspects. For the managerial and the training
aspects, as well as for assistance in the temporary project
organization, specialized consultants might be better equipped.

The assistance of at least some independent technical advisers can

be advantageous in order to promote sufficient opponency to the
licency giver. It has to be decided in which depree and form the
assistance can be given by for example the ASRCT, ISI, UNIDO, experts
and (foreign) consultancy firms. (For a detailed survey of the
proposed foreign assistance see table N1, N2, N3 of appendix 6).
Durinyg this period all the personal necessary for the start up phase
will be selected and appointcd. In particular we mention the
sales-manager. lle will start his activities as soon as possible

to build up an aduquate service~ and dealer network.

Also siould be received from the licency giver all fully or
partially machined engine components necessary for the start-up
phase.

Was in the foregoing phase emphasis given to the coordination of

all kind of activities during the start-up phase emphasis will be
given to the training of the employees. The start up will be exccuted
in three steps A B end C. In each step the amount of work will be
increased as well as the different kind of work to be done in the
factory (for a detailed survey we refer to figure A and B).

During step A assurbling of the engine components delivered by the
licency'giver starts in order to furnish completecngines as soon

as possible. ny the other hand a modest start will be made with real
production in the form of machinery of simple castings,workin

the fitting shop and testing.




The share of the imported parts will be gradually reduced, depending
on the possibilities of the Thai engines factory and the Thai supporting
industries.

It is possible that if in time a Thai foundry can be provided with
necessary information and with casting models, the castings can be
produced in Thailand alrcady in an early phase. The castings could

be machived in this foundry, before the engine factory itself can take
over the finishing vork.

Besides the temporary supply of totally or partially machined

components by the foreign partner a permanent import of a number

of specialized parts will have to be reckoned with. These parts

include the fuel injection pump, and the fuel injector as most important
items, besides valves, valvesprings, pistons, pistonrings, special
bearings and special seals.

It has already been pointed out that some of the latter parts could
also be produced in Thailand (Thai-Japanese factory to start piston
manufacturing plaut).

The number of employees and employer categories will increase also
stepwise in accordance with the werk (for a detailed survey see table
D1 D2 D3 of appendix 6).

The major factor that influencecs the capacities of the Thai engines
factory will be the skill of the Thai personnel, Therefore a contrived
trainings program is of great importauce as well as in the preparation
phase, assistance will be necessary for job-training and assistance

in managerial and gencral tecanieal training (for a more detailed
scheme of foreign assistance sce table NI N2 N3 of appendix 6).

We estimaled the duration of step A and B for the producticn of 5000
units per year on 6 month each; for the both other alternatives we
estimated cach step on 12 month. This difference in duration is due
to the difference in the number of employces to the trained and the
machinery to be started up.
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FZASIBILITY AND EXAMINATION OF THREE ALTERNATIVES

As a result of the analysis and study it is possible to ecxamine
the financial and economic aspects of three alternatives of an
engine wanufacturing plant in Thailand :

Alternative A : a plant with an annual capacity of 5,000 engines
Alternative B : a plant with an annual capacity of 10,000 enpines

Alternative C : a plant with an annual capacity of 20,000 cngines

From the examination of the data collected during the mission it
is possible to draw conclusions regarding the plant that offers
the best results from both the financial and econowic viewpeints.
Selection of the optimum size of prcduction facility is bLased

on the comparison of the results of our financial/economic study
together with those of the technical and marketing studies as
outlined in chapter 6.

The proposals are based on the following assumptions:
~ the production-method used will be as described in chapter 4

- permission to menufacture ccmbustion engines in Thailand can
be obtained,

there are no sales restraints,

- the operational plan as described in chapter 4 will be {ollowed.

In all three cases projections have been worked out for a ten
year operation period after the preliminary stari-up stages.

That means for the three projcets of the manufacturing plant

with an annual production of

Size of*ﬂnnu[acturing lnits A
5,000 106,000 20,000
engines engines engines
Length of time required for : Q
3
Plant construction, sclection
of personnel, training,
start-up and various preliminary
activities 3 years 4 years 4 years
Operaiing period 10 years 10 years | 10 years
Total duraticn of project 13 years 14 years | 14 years

As shown in figures A and B of Appendix &.
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Development of Production Volume for the 3 Units:

Estimated annual production rates
year 5,000 10,000 20,000
1 - - -
2 27 2.57 2.5%
3 457 307 307
4 & 907 607 607
5 1007 A 90Z A 907
6 and following years 1007 1007 1007

. o 1}
A The first year of full operations, earlier years "start-up

5.1 Financial Evaluation

From the technical and market analyses discussed in the preceding
chapter as well as from the above mentioned operational plans the
computed and the various project costs and revenues are given in
Appendix 6 - elements for the financial and economic analysis.
The conversion rates used were : 1 US $ = 20.8 Baht and 1 US $

= 3.20 Nf,

Cash flows

From the computations in Appendix 6 the proiected cash flows

as showm in tables A through T of Appendix 5 were calculated.

The cash flow analysis examines the self-liquidating character

of the various alternatives, which exsmines the possibilities

of obtaining a positive cash flow from the project to repay the

original capital input and the interest on eventual loans or |
( dividend-payments to the equity holders.

The following assuwptions for the machinery and buildings were
used:

a. the buildings and installations are estimated to have a life
span of 20 years

b. the machines would have a life span of 10 years of operation

c. other various equipment would have a life span of 5 years of
operation

d. motorcars and trucks would have a life span of 2 years of
operation
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e. the straight-line depreciation method will be followed which

means that the theoretical bookvalue after 10 years of operating
time will be for .

a. 50 percent for the purchase costs (see tables Bl, B2, B3

of Appendix 6 whereas, the items b. c. and d. have no residual
value.

The costs and revenues are based on the estimated cost and
price-levels during the last quarter of 1971,

Finally it is assumed that inflation or increase in wages and
salaries will be matched by sales price increases.

Conclusions obtained from_the _cash flous

1.

2.

3'

Manufacturing plant with an annual capacity of 5,000 combustion

engines

The cumulative cash flow only becomes positive in the 10th year
of the project's life or in the 7th year of the operation period,
whereas, the annual cash flow becomes positive in respectively
the 4th and Ist year. The internal rate of return of the dis-
counted cash flow is 8.15 percent vhich is not an attractive
figure for an industrial project.

Manufacturing plant with an annual capacity of 10,000 combustion

engines

The cumulative cash flow btegins to give positive results in the
8th year of the project life time or in the 4th year of the
operating life, whereas the annual cash flow becomes positive in
respectively the 5th and Ist year., The internal rate of return
of the discounted cash flow is 16.8 percent, vhich is a more
attractive figure than for the 5,000 engine unit plant.

In this instance it would be possible to pay an annual interest
of 10 percent on an eventual loan, or a dividend in the operating
period to the cquity holders, taking the present business tax
tariffs and regulations into account.

Maaufacturing plant with an annual capacity of 20,000 combustion
cngines

The cumulative cash flow becomes positive in the 7th year of the
project's lifctime or in the 3rd year of thc operating period,
whereas the annual cash flow becomes positive in respectively
the 5th and Ist year. The internal rate of return of the dis-
counted cash flow is 24.6 percent which is an attractive

figure for such an enterprise.
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Observations

a. There will be a necessity to contract foreign technical assistance
as only in a case of such supporting management, engineering and
training will it be possible to reach the production and efficiency
targets associated with financial projections

b. Tables G through J of Arnendix 5 show the summaries of the total
investment costs compared with the gross profits to be expected.

The following table shows a comparison of the alternatives in capacity
concerning investment and returns to the projects.
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table : COMPART TI CONCERNING INVESTMENTS AND RETURKS
Amounts cof money in 1,000 Baht Amounts of meney in 1,000 US §
Optimum production Annual production Annual producticn
capacity combustion-engines combustion-engines L
Description 5,000 10,000 20,000 5,000 10,000 20,000
1 2 3 " G 6 7
1. CAPTTAL PEQUIREMENTS
1.1, PFixed capital 17,100 27,500 k5,200 83¢& 1,322 2,173
1.2. Working capital 9,200 16,500 30,000 uy2 793 1,542
1.3. Total capital 26,600 4,000 75,200 1,278 2,115 5,015
1.4, Foreign currency 11,800 19,830 32,635 571 953 1,468
1.5. Local currency 14,716 24,170 42,565 707 1,162 2,044
2. EMPLOYEENT {in numbor of
persons)
2.1. Direct 124 222 391 124 222 351
2.2. Tndirect 51 68 99 51 68 99
2.3, Total number 175 290 h50 175 290 Ligg
3. FIYED INVESTIENT PER ESPLOVE 10G 95 92 Y i 4
K, ANKUAL GH078 SATES 17,500 35,000 70,0030 guo 1,650 5,340
5.1. Annual gross salers 11,700 21,200 39,000 £62 1,019 1,87,
costs
5.2, Annual corts excl, 13,840 23,950 43,520 €4s 1,145 2,100
return on capital ond
taxes
€. GROSS ANHI'AL PROFIT REFCRE
TAXES
6.1. Total I,000 11,099 26,180 105 53¢ 1,200
6.2. & of tolal capital 15.7% 25.1 35 15.3% 25.1 e, %
6.3, % of gross sales 23.2 31,5 3.8 ?23.2 31.5 37.9
1
7. FORETCH CURMENCY
7.1, Annual necds 4,500 8,600 16,300 216 413 83
7.2. Annual savings 7,000 15,750 34,000 3%6 75 1,634
8. VALUR_ADDED
8.1. Per annum 9,500 19,500 39,700 Ls6 937 1,90%
8.2. 4 of gross sales 5l 55 56 Sk 59 56
9. CAPITAI OUTPUT RATIO 1 :1.71 1: 2.8 : 3.85 1.7 1: 2.8 1 3.85
10. JUTELNAT, RATE OF RETURN:
CASH YLov 8.15% 16,87 2464 8.15% 16.8% 2h.CH




-56_

Notes on the table: “"Comparison of the Alternatives Concerning
Investment and Return"

Colums
1 Description of the several competitive items !
2, 3 and 4 The 3 competitive alternatives. Amounts expressed
in 1,000 Baht
5, 6 and 7 Iden. Amounts expressed in 1,000 US $
Item 1.1 Total of investments in land, building and

machinery installation, as per items, 1,2,3,4,5,
6,7,8 of tables Cl, C2, C3 of Appendix 6

1.2 As specified in items 5 and 6 of tables M1, M2
and M3 of Appendix 6. This working capital does
not take into account eventual interests to be paid

1.3 Addition sum of items 1.1 and 1.2

1.4 and 1.5 Foreign and local currency quote-parts

2.1 and 2.2 Specified in tables El, E2, E3 of Appendix 6.
3 Division of items 1.1 by 2.3

4 We refer to tables P1, P2 and P3 of Appendix 6.
The sixth year has been taken, while we assume that
in this year for the first time normal conditions prevail

5.1 We refer to tables K1,K2 and K3 of Appendix 6
The sixth year has been taken

5.2 We refer to table K& of Appendix 6

6.1 Difference between items 4 and 5.2

7.1 Estimated from column 14 of tables 01, 02, 03

of Appendix 6

7.2 As calculated in tables L-M-N of Appendix 5, (see
paragraph Balance of Payments)

8.1 Difference between the sales value and the purchase
prices for raw materials, spareparts, various material,
energy, license-rights etc.,

9.0 We refer to tables G through J of Appendix 5
The ratio between the investment costs and the gross
profits during the life span of the project

10.0 Internal rates of return of the discounted cash
flows computed as per tables A through F of
Appendix 5
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5.2 Economic Evaluation

The positive and negative effects on the economy of Thailand for
a plant for manufacturing combustion engines will be as follows :

Positive effects

- The numbers in paid employment will increase

- The salaries and wages to be paid will increase the comsumption
of food and services in the region where the plant will be
established. The multiplier effect cf relatively high income
workers in high technology industry would soon become apparent
in the area surrounding the factory and generate secondary effects.

- The manufacture of combustion engines in Thailand will reduce
imports which means lower foreign currency requirements.

- The plant will require engine parts and materials whicli can
be manufactured by other industries in Thailand. This will
promote other industrial activities in Thailand (e.g.
the foundry industry) some of which are already established.

- Income and profit taxes will increase state revenues.

The secondary positive effects as mentioned above are likely to
be important but are difficult to determine with any exactness
at this stage.

Negative effects
- Decrease State revenues because of loss of import duties on
those combustion engines previously imported.

The positive and negative effects on the economy of Thailand
due to the influence of establishing a plant for manufacturing
combustion-engines are examined in

Tables K through M of Appendix 5 : The Current Account of Thailand's
Balance of Payments

Tables N through P of Appendix 5 : The Fconomic Effects.

In tables N - P the economic effects are summarized on the basis
of the previous calculations.

Not taken into account are the non-quantified, but nevertheless
important, secondary positive effects. The overall conclusion
is that the ecomomic benefits are likely to far exceed the
economic costs during the life span of the project.
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Comparison of the economic effects during the life-time of the project

Amounts in US $

Number of engines to be
manufactured annually
5,000 10,000 20,000
Duration of the projects 14 years 15 years 15 years
Positive effects:
. Thailands balance of payments 4,600 9,600 19,800
. gain in added value 4,725 10,600 21,550
. increase of import-duties &
handling 255 590 1,115
. social benefits P.M. P.M. P.M,
Negative effects:
. Thailands balance of payments 715 822 - 1,005
. decrease of importduties & 1,670 3,760 7,280
import handling

Conclusion : in all three cases: positive influence
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SELECTION OF FACTORY SIZE AND PRODUCT

Production Capacity )

It has been demonstrated in chapter 5 that the production of 5 HP
medium speed hopper cooled engines constitutes and attractive
project if the production capacity is equal or greater than
10,000 units/year. Such a project is attractive as well from a
financial point of view for investors as from an economic
viewpoint for the Thai economy as a whole.

Both the financial and the economic benefits would increase as
production capacity increases.

From the analysis of the domestic market in chapter 3, it appeared
that the 5 HP hoppercooled medium—-speed diesel engine will be the
most popular type of engine in Thailand. The share of the market
for this type of engine is estimated, to amount to 1/3 to 1/2 of the
total demand. As said this leads to the following expectations

of the possible sales-volume :

1972 7600 units/year
1973 7000 unitg/year
1974 - 8000 units/vear

1975 - 10000 units/year
1976 - 12000 units/year
1977 - 20000 units/year

Taking into account gn implementation period of 4 years between
removal of the last obstacle for the realization of the engine
factory and production at full capacity, the estimated sales
volume suggests that there is ample space for 10,000 units/year
production.

From the technical point of view, described in chapter 4, the

production of hopper cooled diesel engines is atvractive. In <
comparison with the manvfacturing of aluminium castings for air

cooled four-stroke engines, manufacturing iron castings for

hopper-cooled diesel engines is atrractive and relatively simple.

This is important for a country like Thailand, where large scale

manufacturing of this type of product is still due to begin.

Also the fact that the supporting industry is still developing

quantitatively as well as qualitatively, necessitates a start

with a not too sophisticated product.

It is our opinion that neither the necessary universal production
machinery nor the availability or the quality of the personnel
will raise insurmountable problems. It seemns advisable to start
production with a minimal product range, to guarantee efficiency
and simplicity of purchasing, production, organization, control,
training and sales systems. From the marketing point of view,

on the other hand, a wide product range is preferable to ascertain
a good market coverage and customers service,
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We think that the start-up of an engine factory, although
producing relatively simple engines, will unavoidably raise so
many technical and organizational problems, that insofar as the
sales-volume may be expected sufficient, the technically and
organizationally most simple solutien should be taken.

We therefore recommend as optimal solution a plant for the pro-
duction of 5 HP medium speed diesel engines as specified in

the summary of paragraph 3.4 with a capacity of 10,000 units/year.
Production set—up should be so flexible as to allow simple adaptation
of engine capacity and production capacity as an ansWwer to a shift

in market demand.

Expansion of Production Capacity

Taking into account
a. a projected demand of 48,000 units/year of this type in 1981,

b. a projected attractive demand for engines of the same type but
with a capacity of 7 - 8 HP by the same year,

c. an expected good export market for this type of engine in
other Asian countries such as India and Pakistan if import
restrictions are not insurmountable,

an expension of production, both of absolute capacity (to 20,000
units/year) and of the range of types produced (by starting the
production of 8 HP engines) might well be undertaken in a later
phase.

As can be calculated from the data of table 1 of chapter 3,

in 1977 the total market share of a Thai manufacturer of

small engines with a power output of 5 HP and 8 HPwill Jbe greater
than 20,000 units per ycar.

However we advise not to expand the production capacity

before 5 years after the start of production, in order to be
sufficiently experienced to execute this operation safely.

In this respect, the necessity of flexibility of production set-up
should be emphasized, regarding both absolute capacity and product
type. The latter aspect is very important. An imperative condition
for the realization of the projected sales volume is that the Thai
diesel engine should be competitive in performance and quality.
Undoubtedly the technical development of the chosen diesel engine
type will continue although at this moment it is impossible to
foresec the direction of this development. Besides the price,

the weight of the engine will undoubtedly be an important sales
argument
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Modifications of the production process, aiming at improvements in
the process itself (cheaper, better quality) and at improvements
of the product (lower weight, better quality) should be possible
without large expenses.

An expansion of production can also be realized in a basic setup
for 10,000 pieces/year by working in 2 or 3 shifts. With two
shifts, 24,000 units/year would be possible. At first sight this
seems a cheap solution, but it will be possible only if the workers
live in the vicinity of the plant, This implies a location out-
side the Bangkok area and a fairly large scale housing program
around the plant itself.

In our computations, we assumed a total of 2,000 workable hours
per year. At this moment the rumber of workable hours is about
2,300. When, as we observed in some factories, six 10-hour days
per week would be worked, the workable hours per year would
amount to 2,900.

This would entail a 20 percent production increase, at the expense
of overtime salary rates and lower average productivity.

In our opinion, the above mentioned possibilities, and especially
the last mentioned, shouldbe regparded as possibilities to satisfy
a temporarily increased demand but not as a sound basis for a
feasibility study. It should be borme in mind that the nature
of the process is less fitted to working in shifts, which will
probably result in a lower standard of operation precision (hizher

. percentage of rejects). This is why we recommend an outlay with

6.3

a capacity of 10,000 units/year, with a possibility of expansion
to 20,000 units production in one shift.

Location

We advise a spatial concentration of the production in the Bangkok
area. Simultaneous inception of production of the same enginc
type in various locations does not secm to make sense. All start-
up difficulties would treble.

If however, there are imperative reasons to disperse the production
of one engine type, we strongly advise not to begin production at
the various plants simultaneously, but to let each subsequently
starting plant benefit from the experierce of its predecessors.

A time lag of 1} year between plant startups scems sensible.

Also for financial reasons a division into two 5,000 units/ye>r or three
3,000 units/year plants should be discouraged as is explaiued in
chapter 5.
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1f two or three engine types would be involved at the same time,

the start-up difficulties would increase enormously. In that

case, negotiations with two or three different engine manufacturers

would be necessary to sccure licenses, temporary parts supply, v
etc. 1
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7. PROJECT IMPLEMENTATION

The period between presenting this report and starting the production

on full capacity, we call the implementation period. '
The activities to be executed during this period are of that kind,

that a close cooperation with ASRCT and/or ISI would be very

valuable. In addition the survey team feels that UNIDO assistance

will be necessary.

This period can be divided in the following phases:

a, the initial phase
b. the preparation phase
¢. the start-up phase.

The preparation phase and the start—up phase have been taken into
account in the financial and economic analysis of the project and
are therefore described in chapter 4.

The activities that have to be undertaken during these phases have
such a close relationship with the production itself that it is
necessary to take into account the costs and proceeds of these
activities. Moreover it 1is possible to make sufficient accurate
calculations of these activities.

The activities of the initial phase do not have such direct relation—
ship with the production itself and it is impossible at this stage

: to predict the length of time and the costs involved. For thesc

; reasons we did not take into account the costs of the initial phase

! in the financial and economic analysis.

During the initial phase the following activities have to be
carried out:

1. Evaluation and decision on the basic conclusions of our report.
It has to be decided, whether it is feasible indeed from governmental
policy point of view as well as from marketing, technical, financial (
and economic point of view to start the production of the proposed
type of engines in Thailand in the proposed quantities.

This decision should be taken by governmental institutions in
Thailand as there are:

. the Board of Investment

. the Ministry of Industry

Assistance in taking this decisions could be derived from:
. the Industrial Finance Corporation of Thailand

. Applied Scientific Research Corporation of Thailand

. Industrial Service Institute
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In this matter UNIDO can give assistance in the form of an advisor.

It is very important in this first step that somebody or some
institution is responsible for the progress of the evaluation
and decision making.

To decide in which sector the company has to be situated.

If it has been decided that it is feasible to start the production
of small combustion engines in Thailand, it has to be decided if
the company will be set up in

a. the private sector

b. the public sector

c. the corporate sector (companies 1in which the government as
well as a privite entrepreneur is involved)

This question is very closely related to the question whether
it is wishful to settle a new company or to adapt an existing
one.

One could recommend between the following possibilities:

a. adapting the existing production plant and organization of
Thai Heng Long (private sector).
This company hLas an existing engines production system. One
of the conditions is the willingness cf the owners of this
company to cooporate in this matter.

b. adating the existing production capacity and organization of
T.M. 1.
The T.M.I. factory has been closed down. If the committec, that
is studying the possibiiities for using the facilities, wishes
to transform this factory as to produce the proposed engincs in the
proposed capacities, UNIDD would be pleased to give assistance,
This assistance could be given as well as during the "rehabilitation
study" as during the implementation pericd.

c. establishment of a complcte new plant in an existing organization
not belonginy to the engines-producers sector,
The information available to the survey-team is insufficient
to evaluate possibilities. However it could be a realistic
possibility to establish a new production plant as a part of an
existing supporting industry. For cxample the use of a well
equippedorganization could be an attractive reason.

d. establishment of a complete new plant by a complete new company.
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The sirvey team, taking into consideration the available information
about the above mentioned possibilities, and the government policy
not to invest in this type of industries, has preliminary proposed
the latter possibility in the private sector. The financial and
economic consequences of this solution have been worked out.

Selection of the local entrepreneur and the foreign expericnced
manufacturer of the proposed type of combustion engines and
eventually a foreign capital supplier.

In principle a totally new engine design would be possible.
However, a new design takes much time, because one needs to develop
a new conception, one needs to have trial runs in the factory

and in the field, and one has to redesign the conception to eliminate
the faults. This process might take y.ars.

Therefore it does not seem to be a wise policy in case one wishes

a rapid start-up of an engine factory in Thailand to cousider a
completely new design. We recommsnd strongly to take up contact
with manufacturers who have available experience with this type

of engines. 1t may be expected that a number of these will be
willing tc conclude an agrcement with a Thai entrepreneur, who
wants to start an engine factory. Tle latter should thereby
receive the rights to produce engines of the manufacturer's

design, should receive advire concerning plont outlay and production
methods, and should reccive Aduring the start-up phase fully or
partially machined engine parts.

The cooperation of a local entreprencur and a foreign manufacturer
can be given form as a joint venturc or a license—agreemcnt,

The choige betweenthese two possibilities is depeading cn the

fact whether a foreign manufacturer can be found who is also
willing to take the risks of investing in a productiomn plaut in
Thailand.

We recommend the solution of a joint venture, because in that

case the assistance given by the forcign manufacturer is supported
by the financial risks of his investment, If only a license

giver can be found, it will be necessary that also a foreign
capital supplier will be found.

The task of sclection and bringing together of the partners could
be done by a consultancy firm or a special temporary project-

team of experts,

The consultancy firm or the project team will have to assure that
sufficient attention will be given to the following aspects:

- technical
- juridical
- financial
- organizational
~ economic
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and cover the following items:

- delivery of shopdrawings

- discussion of production methods

- agreement with potential suppliers and subcontractors

- negotiations concerning manufacturing znd salesrights in Thailand
- employment of experts, jigs, gauges, 'know-how", etc.

- structure of the enterprise

- approval of the concession and financial matters

- appointment of the board of directors.

Our suggestions for membership of the board of directors if
the project is to be spomsored in the public sector, include

. a businessman (e.g. from the foundry industry)
. a public authority official

. a banking official

. a qualified engineer

Official institutions connected with agricultural machinery
developments in Thailand should be informed and kept posted of
progress of the project.

4. After the approval and signing of the contracts, Jdiscussion
with the official institutions in Thailand and approval of the
concessions and allowances have to be completed by the signing
of the neccessary papers and contracts.

5. Selection of the site has to be made and the land has to be
purchased.

6. Selection and appointing of the General Manager, Purchasing
Manager, secretaries and administrative staff.

7. Foreign technical assistance has to be contracted for the
preparation and start-up phase.

It is impossible at this stage to predict the lengths of time and
the costs inveolved in these steps.

If an agency would be contracted for carrying out the important
initial steps, we recommend & contract on the basis of actual
expenditure against standard tariffs approved in advance covering
man-months tariffs, lodging, travelling expcnses, etc.
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Appendix 1

List of International Organizatioms,

Governmental Institutions, Enterprises,

and Other Organizations Visited




INTERNATIONAL ORGANIZATIONS

UNIDO - Vienna

Mr. Mario Micillo
Mr. Swamy Rao

Mr. B. Jamilla
Mr. S. Nanjundan
Mr. Y. Phokhorov

UNDP - Bangkok

Mr. J. Power
Mr. N. Ramm Ericson

FAO - Bangkok

Dr. G. Schiitz
Mr. D.Th. de Vries

Economic Commission for Asia and the Far East - Bangkok

Mr. V.M. Subrimanian
Mr. Keisaku Kobayashi

Asian Industrial Survey for Regional Cooperation

Mr. L.H. Randall

Mekong Committee

Mr. W.J. van Lier
Mr. 1.S. Macaspac

Nedeco Foundation Q

Mr. J.B. Visser 1
Mr. G. Vriend |




GOVERNMENTAL INSTITUTIONS

A.S.R.C.T.

Dr. Kasem Balajiva

Dr. Boon Indrambarya

Dr. C.L. Wrenshall

Mr. N.I. Wake

Dr. Narong Chomchalow

Mr. Nipon Panomkarn
Mrs.Suvanna Vibhatakarassa
Mr. Suwat Riebroicharoen

Board of Investment

Miss Wanee Lertdamrikarn

Ministry of Industry

Mr. Sivavong Jangkasiri
Mr. Chatchwed Musigchai
Mr. Vinit Tonavanik

National Economic Development Board

Mr. Krit Sembatsiri

Harbor Department

Lt. Cherd Roonguthai R.T.H.
Mr. Wirat Ratanapol

Ministry of Agriculture

Engineering Division of Rice Department

Mr. Paitoon Nagalakshana
Mr. Raphiphan Phasabutr
Mr. Metha Rajatapiti

Research and Experiment Division

Mr. Suthin Nopparat

Department of Prime M.nister

Department of Technical and Economic Cooperation

Mr. Paitoon Saysevang




Industrial Service Institute

Mr. Sombat Boon Choo
Mr. Thammi Vasinont
Mr. T.W. Lomnicky
Mr. J.D. Lloyd

Customs Department

Mr. Suchit Chuavidual
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ENTERPRISES

Thai Heng Long Padrieuw Ltd.

y Mr. Praphat Thaisctahwhatkul

Thai Machinery Industry Co., Ltd

Mr. C.R. Snguan
Mr. Chalit Siripongse
Mr. Arnop Phornprapha

Mr. Charroy Borriboon (27 Intra-ASA-Road
Panasuikom district, Chonburi)

Somboon Spring Manufacturing Ltd.

Samakkhi Padriew Ltd.

Siam Iron and Steel Co., Ltd.

Dr. Bhatpong
Mr. Sutham Ekahilanond - Chief Sales Department
Mr. Ganok Bhougbhibhat -~ Assistant Manager

Sripothoqﬁ Foundry (250 Suksawat Road Dhonburi)

Mr. Tonglour - manager

Louis T. Leonowens Ltd.

Assembler of Mason Ferguson Tractors

Bangkok Sip-Yip LP (195/5-6 Sutiwongse Road, Bangkok 5)

Producer of nails

Mahajakyoutr, Ltd.

Manufacturer of high tensile bolts and nuts

Walking Tractor Manufacturing Industry "Sahayout' at Rangsit

Lindetevis

Mr. J.P.A. Linck
Mr. J.H., van de Geer
Mr. Surat Sirikul




United Motor Works (Siam) Co., Ltd.

Mr. Charoen Varnichkorn

Sahajoon Engineering Co., Ltd.

Mr. Tak Junchaya

Marubeni Corporation

Mr. M. Kinwura

Ekman & Co., Ltd.

Mr. Tord Sanwuelson

Min Sen Machinery Co., Ltd.

Mr. R. Prakorb

Nichimen Co., Ltd.

Mr. Y. Inoué
Ford Company
Mr. J. Hadlow

Thai Seng Nguan Machinery Co., Ltd.

Miss Karnchana

Kawasaki Heavy Industries Ltd.

Mr. K. Nakazone <
Mr. K. Nidaka

Mitsubishi Heavy Industry Co.

Mr. R. Yamamoto
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OTHER ORGANIZATIONS

Industrial Finance Corporation of Thailand
Mr. Tos Phanthumasen

Royal Ketherlands Embassy

Mr. V.J.J.M. Bruyns
Mr. G. Beljraver

Japan Trade Center

Mr. Mitsuo Kubota

American Trade Center

Mr. Gerardot

United States Operations Mission to Thailand
Mr. D.C. Marsden

Thai-German Agricultural Machinery Training Center

Dr. Banyat Vimokesant

Thai-Australian Project

(Central Region Agricultural Centre near Chainat)
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Table A : LIPORT STATTCTICS OF TUTEHNIAL QOMERUSTICH FNGINES

(source : Department of Customs, Thailand)
1966 1667 1968 1969 1970 1971
number value number value nurber value rusber value number value number value
P11 E | Dy g T iy ] mill p e mi11 B mill §
Gasoline
Outbtoard {149 951 kug 2,07 0
7110503 202 | 3139 12,63! 8,109 5772
213 905 4,551 5054 1,070
235 0 o 0 5
Loz | 4450 10,2283 13579 L, 679
others 125 Lulq 11 11
Total 9,570] 15327| 32,07 4574 | 25821 35014 31,h97| 1%.537
Marine 9| 1,742 1959 2,094 2,124 L, 752 19
7110504 202 2,660 871 1,204 3,540 9,503 2,750
840603 213 1,364 735 1,274 2 64l 815 285
235 370 969 1,107 1,008 90 0
402 159 008 1211 €54 A 0
otlers 95l 158 79 631 214 169
Total 6390 53592 | 5€01] 79.808 | 7777 €60t 11,8511 5000 15089 | 2k.G12 5223 | G140
n.e.s, 149 | 11,468 17,096 31,891 35,073 16,273
‘1110505 202 | 5565 384 2,670 1,076 170
840609 213 |  uky 1,52% 2,905 6,112 1,972
235 551 359 3,612 %293 132
o2 | 25372 38,093
others 613 520
Tital 15017 GLU9S| 54,977, 75259 | in ity G200 IR
p RN B T
| Cagoline totnl] 60975128 W1l 045577 14 19731 85 IR
Diesel
Diesel and|149| 21,563 28,2595 37,040 41,495
semidiezel| 202 255 TT 46O 97
7110508 213 L u37 608 8oy 2,013
2351 3ubE 11,956 %751 6,721
ho2 | 1,934 5371 109 6,930
[ others 1,332 6230 1,746 5,259
Total | 29,967160.526] 47,359 167,169 | U527 183.707 £¢115] 174000 T
Marineeng,| 144 1,503 2,410
8uo612 202 2,193 | 551
235 €85 e
102 8L 24
others 268 267
Total . - 5733 Cor12] 5726 217
Others 149 37,504 39,943
840619 235 5 681 2,601
others 5 049 4,205
Total T i 5,235 | 137 070] U, 7iig | 150,74,
Diesel total 29,06716G,526| W50 15 160 Lidey B8R0 A0,115) 174000 53,067 206,258 SO 4TS | 182,471
Engines totil 90,91;'51?97.940 P U528, 0201 140,704 381.0279155,277 328200 120 417 (277,250 73,955 [ 225 2%

19 Japan

202 Austria tiote : n.e,e. = nob eluswivre cpoeilficd
213 V-Gorinony

55 U.Y.

[ T LA




Pable P : US EXPCTT OF LAAT WIOILER T PHATLAND

{re. of units)

Gasolino engines
Year Total 1
ova 0-6 PHP 6-10 TP 10-50 BUP
0-50 BHP)
1966 23,348 20,823 12,293 222
1967 L8, 732 17,848 30,1L5 429
1968 59,171 33,948 25,088 135
1949 22,707 13,850 10,732 146
1970 9,416 5,710 5,705 26
t/m nov.
97 7,572 4,352 3,220 127

{ Source : US Department of Corucrce - FT MG Yeoports




1 _JAPAN EXPORT OF I.C.E., OTHER THAN AIRCRAFT 70 THAILAND
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Table D : .CLASSIFICATION OF COMBUSTION ENGINES USED BY
- THE THATI CUSTOMS DEYTARTMENT

\

Until 1970

e

- Internal cowmbustion piston engincs
for tractor serial number 7110501

- idem for motor vehicles 7110502
- idem for outboard-motor boats sarial number 7110503
—~ idem for marine serial number 7110504
- idem, n.e.s. serial number 7110505
- diesel and semidiesel engines serial number 7110508

1970 until now :

- Gas and gasoline engines for
motor vehicles serial number 840602

- idem marine engines serial number 840603
~ idem other (land engines) serial number 840609
- diesel and other heavy oil engines

for motoyr vehicles serial number 840611
- idewm marine engines serial number 840612
- idem other (land engines) serial number 840619

As relevant classifications are considered
a. for gasoline engines :

~ internal combustion piston engines for outboard motor boats
- idem for marine

- idem n.e.s.

- gas and gasoline cngines — marine engines

- iden other

—
(=}

for diesel engines :

- diesel and semidiesel engines
-~ diesel and other heavy-oil engines - marine engines
-~ idem other




Table .E : EXTIMATED CROP PRODUCTION, 1976
2,5 rail =1 acre
6,25 rai = 1 hectare
Crop 1968 1976
Principal crops Production | Production | Yield/rai Production| Production | Production
(ton) area (xg) (ton) area (xe)
{roi} {rai)

Paddy 11,858,298 | 46,750,000 235,65 14,500,000( 48,000,000 302,08
fvbber 243,273 3,956,412 61.u49 320,000 4,500,C00 T1.11
Corn 1,350,000 4,909,103 274.99 2,200,000 4,000,000 314,30
Tapioeca 1,800,000 775,283 2,321.73 3,000,000 800,000 2,500.00
Venal 183,594 920,312 199.49 500,000 2,000,000 250.00
Tobal 57,311,110 59,300,000

G.her crops 1966 1976
-

Sugnr eane 3,827,000 778,000 5,000 6,000,000

Junsbean 131,800 840,000 161 310,000

Yoy bean 37,900 285,000 137 150,000

Ground nut 219,900 981,800 230 400,000

Sclame 19,900 187,000 109 30,000

Caster bean 41,500 271,000 161 60,000

Cocorut 1,069,000 1,545,000 50 1,509,000

Ctatton 88,800 523,000 179 200,000

Varok 27%,000 330,000 910 300,000

Tobacco 88,400 537,000 165 150,000

Vepetables 914,900 1,160,000 2,500,000

Fruits 1,904,500 1,710,000 3,000,000

Totnl . 9,147,800

Rewar s ¢ The rubber production area includes only that area which yields rubber

Source ¢ The Agricultural Economlies Division, Ministry of Agriculture




Table F @ AVERACT 8107 ofF FAFM HOTDINGS

Approx, slze of
holding (ha) No. of holdings percent
Total 3,087,141 100,0
0.3 -1 ué,876 15.2
1 - 2.5 944,526 30.6
2.5 -5 884,411 23.5
5-8 422,710 13.7
8 - 9.5 193,202 0.3
9.5 - 23 163,153 5.3
23 and cver 11,173 0.l

Sourcc : Status cf crrfeulturs) wachinery in Thailand
UNIDO cotmbiry study reporl Vienna January 1969
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Table H : ANNUAL SMALL ENGINES DFEMAND IN THAILAND
(number of wnits)
Year Estimated Projected
Engine type 1068 1971 1972 1973 1974 1975 1976 1581
2 Stroke gascoline
Ronts - 10 HP ~
> 20 up 25,000 «23,000 | 8,500 - 10,000
agric 5 - 10 EP 7,000 - 8,000 2,500 - 3,004
Cthers 3,000 - 4,000 1,000
Total 2-stroke 35,000 -40,000 12,000 - 14,00 10,000 10,500 11,000 11,200 11,500 13,000
Growth rate per annum 5% 5% + 2%% + 2% 2%
Tour streke gasoline
3- 4% up 25 -30,000 12,500 - 15,003 15,000 16,500 18,000 19,000 20,500 25,000
7 -8 up 12.5 =15,000 6,250 = 74594 7,500 8,000 9,000 9,500 10,000 12,500
3 - 10 NP 50 -40,000 | 25,000 - 30,00( 30,000 33,000 36,000 38,500 41,000 50,000
cthers 2¢ Y{P 10,000 5,C00 3,000 5,500 ! 6,000 6,5C0 7,000 1¢,000
“otal 4-siroke 60 -70,000 30,300 - 35,000 35,000 28,500 42,000 45,000 18,000 60,000
Jrowth rate { 10% 108 7% €% 5%
Total gasoline 95,000 -110,000 | 42,000 - 50,000 45,000 49,000 53,000 56,000 60,000 73,000
orowth rate per annum 9 82 5.5% % 4z
4,500 - 8,000 3,000 = é,oob 4,000 4,200 4,500 5,000 5,500 90,000
25,000 -=3,000 18,000 - 22,50 20,000 21,000 24,000 30,000 36,000 60,000
8,0C0 -13,000 6,000 - 9,004 8,000 8,000 9,500 11,000 13,500 27,000
1,020 - 2,000 1,000 - 2,900 2,000 2,500 2,500 2,500 3,000 £,000
net availadie net avallablel 1,000 1,007 1,500 1,500 2,000 %,0C0
40,00¢ -47,000 30,000 - 32,000 31,000 32,000 37,500 45,000 54,500 91,000
Total diesel 45,000 -55,00C 35,600 - ’40,00%) 35,000 37,000 42,000 50,000 €0, 000 100,000
| crowth rate per srnum | 5% 195 20% 20% 105
!'."x"i""' all types 140,000-1£3,000 77,$C0-0C, 008 ; 80,000 fE,n00 $5,000 105,000 120,000 179,000
{"-: rate per annun ! 7.5 9.7 10.5% 145 97
ose : 21l numders are round nurmbers and approximates Source :irvestigations Berenschot-Bosboom
]




I0INES (ALL TYPES):

AND MANUFACTURING SCHEDULES

Estirmated by ECAFE/AIDC = UNIDO fact-findi
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1-2 Hp GASCLINE-FED ENGINES .

QUAKTITY, SALES, DEMAND AND MANUFACTURING SCHEDULES

Country
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(erd)

40,000

1 Driving engine for imapsack-tyre of sprayers




D ENGT TINTITY

RS R 2

SALES, DEVAND AYD MA

CTURING SCHEDULES

'y CCAFT/AIDC-UNID

Pumeiia

tfinding team
{Number cf units)

1948 ’ 1955 Projected amnual Fanufacturing capacity
Country Quantity Annual sales l demand 1958T _
1970 1975 | 1976 1975 Production *’c’sm“; 1970 1975
Carlon (...} (.00} {vod) ’ 2,000 5,000 - - - -
Caina (Taiwan) {...) (...) {...) 5,000 §,cc0 3,000 (...) {...) -
Tndia 75,000 20,000 {oed) , 5o,oeb ;100,000 20,000 20,000 30,000 70,009
. Tndonesia (...} { {endd (..o} i %,000 10,000 £00 2,000 2,200 4,000
Tran (... {...) {e0d) 4,800 6,000 (veo: (ved) (.00} {...)
(o) ) (G {...0 2,570 £,000 £00 7,000 3,000 3,000
{oodl ; leasd {eoal ? 1,700 : a,000 ! - E - | - -
Jepal (ovel E (o) (...} % 100 f 80 - - - -
Palcistan {v.2) (.04) (...} i &,000 10,000 - , - - -
{ Tnllipoines 18,000 QR (o) Lo Y000 . - - .
j Sinzapera sC 3 - E {...) I o) i (eved - % - | - (se0)
} Thailand (...} rood) ; (.0} | 2,008 i 4,000 - § - 100 5,000
| — l ;
! Total 03,030 ! 20,000 { - i 21,100 i 145,700 t 21,100 ! 25,000 35,100 42,600
l | i ; | |
1 Engines for driving power freshers, hullers, snoll milling equiprment and small pumps



Table L :

2.15 Yp DITSEL-TED EVEIUES +, QUANTITY, SALES, DEMAND AND MANUFPACTURING SCHEDULES

=

stimated by IZCATE,/AIDC-URKIDC factfinding team

(Kumber of units)

1048 1943 Prejeet annual Manufacturing capacity
Coun’ry Cna;*sity Arnual ‘sales ; demand :Lgégrq.’an.ea
Total Irported 'E 1970 1975 Production *c.;pacity 1970 1975

Cerlon (o) {eos) Cees) L,000 8,000 - [ (ooe) (oo}
China (Taiwan) (...} {...) (...} 10,000 18,000 4,000 {e0s) {e0d) (eos)
India 725,000 1%0,C00 - 250,000' 325,000 ’.120,()003 150,000 15¢,0090 150,000
Indonesia {...) {.00) (...) 2,500 5,000 - - - -
Iran (... {...) (.o0) 10,008 15,000 - - 2,250 2,250
forea, Repudlic of 2 (eod) . {0} (eael 10,000 20,000 5,000 7,000 10,000 10,000
¥alaysia (...) (...) (...) 4,000 7,500 - - - {...)
Nepal {...) {...) (...) 259 1,000 - - - -
Pakistan {...) | G (...} 24,000 50,000 2,500 13,000 18,000 18,000
Philippines 2,000 (...) (eo.) 2,co0 15,000 - - - -
Singapore 150 - (...} (...) (...) - (cc0) - {..0)
Thailand {...) {...) (oss) 5,000 8,000 - - - 1,000

Total 728,150 150,000 - 327,750 472,500 138,500 170,000 180,250 181,250

J

1 Incliuding engines fer power tillers, pumps and threshers

Kercsine engines

ny

3 fhous 40,000 manufactured by the small-scale sector




s:. cUANTITY, DEM

MANUFACTURING SCHEDULES

factfinding team

1975

eee)

5

170,000

2,050
('C')

(lco)
(...'}

1¢0,000

5,020
(oos)
(l.')

6,000

(0")
(Ov-)

112,C50




Diagram A '

IMPORTED COMBUSTION ENGINES

Imported 200 —
engines per year x ) Source : Department of Customs

1,000 TUnits ]
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150 —
100 —

B Gasoline + Diesel engines
50 — I~~~ Diesel engings

-

- Gasoline engines

= S

66 67 68 69 70 71 —, YOI




Diagram Kk a — b IMPORTED GASOLINE EXGINES DIVIBEDR INTOC
CLASSIFICATION AND COUNTRY OF ORIGIN
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Diagram C :

COMPARATSON OF DATA ARCUT IMPORTED GASOLINE ENCINES FROM JAPAR

AND DATA ABOUT EXPORTS FROM JAPAN TC THAILAND

Sources : Department of customs of Thailand see A

Ministry of Finance of Jaran see B

Note : In Thai data are included

Imported/Exportced Engines
per year x 1,000 units

t

60

40

30 |

XY - marine engines
(LD =~ outboard engines

[7] - n.e.s. engines
In Japanese data are included
KNy - marine engines
veh- gasoline engines for motorvehicles other than
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50 1T -1and cngines with a rating not more than 30 Hr
E= - others

20-

A

<
o
oy
M
\7

e AN
B r%__// ////
S g

/s
veh, ” } veh,

veh, //
- / X A B

not availshle

veh,

T
B
V=

AR

Sy

L

N

101,

N

C

NN
N

30iR zom/// 70 HE Z0HT

N
N
N SN

Z

SN

SN

(25

(o9}

F
\Ye)
-2

C
-3

[




Diagrann D : COMPARATSON OF DATA ATOTTT THPODTED QASOLTNE ENGINES FROM U3A AND DATA

ABOUT EXPOLTS FRC URL W TUATIALD

Sources : Department ¢f Customs of Thailand see A
U.S8. Departrent of Comumecrce see B

Note : In the Thzi data are included
[j- maring (ngines
L outbooard engines
(274 = n.e.s. engines
In USA data are included
<bup- 0-6 )iv
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Piagram E a-b : INFCHTED IIRESEL ENCOT7 D LTVIDED INTO CLASSIPICATICN AND
COUNYRY € O0=TGTH

{Source : fepartmeni of Customs)
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Diagram F : COMPARISON OF DATA ABOUT IMPCRTED DIESEL ENGINES FROM JAPAN
AND DATA ABOUT EXPORTS Fiivii JAPAN TO THATIIALD

sources : Department of customs of Thailand see A
Ministry of Pinance of Japan see B

Imported/Exported Engines Note : °n Phai Q@ats are included
per year x 1,000 units — - Diesel and semi-dicsel engines

BYY - Marine diesel engines
g2 - Diesel engines n,c.S.
¢ veh - Motor vehicle diesel engine
In Japanese data are included }
<30Hp - Dieselengines for land with a rating not nmore than 30 HP
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Appendix 4

Production Details and Lay~out of the Factory

as Described in Chapter 4




Table A : LIST OF MANUFACTURERS PRODUCING CR HAVING PRCDVCED FOUR-STRCKE DIESEL ENGIYES WITH

HOPFER CCCLING’

Name and address

Types

Speed
{rpm)

Power output
(1P)

Deutz
Motoren Fabriek Kéln
Germany

Slanzi
Novellara
Italy

Schltter
Freising bei Minchen
Germany

Sendling
Muinchen
Germany

Normag
Hattingen Ruhr
Gernany

Blackstone
Staiaford
United Kingdom

Lombardini
Peggio Emilia
Italy

Jenbacher Werke
Jenbach Tirol
Austria

GUildner Motorenwerie
Aschaffenburg
Germany

Yanmar Diesel Engine Co
62 Cheyerzchi, Kitz2-Ku
Osaka %530, Japan

Kubota
22 Funade=-cho 2 chome
Miniwa-ku Osaka, Japan

Mitsubishi

5-1, Marunouchi, 2-Chome
Chiyoda-~ku, Tokyo-100
Japan

Noda Industrial Co
532-1 Asahi-machi
Takamatsu , Kagana 760
Japan

—

MAH 711, MAH 714, MAH T16

Do 5

SDL 6, SDL 12

pé6,D7, D10, D 20

W6IL,WIOL, W1k L, W15 L

JP

LDO 85/1, LDO 105/1, LDO 120/1

GK, GW 8, GW 15, GW 20

TH 3, TH 4, TH 5, T4y, F5Y,
FCY, ¥TY, F8Y, F9Y, F10Y

ES 30, ES 40
KUD 3, KND 40, XD 5 B, KND 70
KND 90

MUH, MSH, MTH, MBSH, M9SH,
M11H, M1LH

DE, DUSH, DSTH, DEBH, DT9H

800 - 1500

1200 - 1600

1000 - 1650

750 ~ 1450

1000 - 1500

§00

1300 - 1500

§00 - 1500

850 - 20C0

2200

2000 - 2200

2200

2000 - 2200

2200

2000 - 2200

4 - 10

16

8 - 1%

b -5




Table B: SPECIFICATION OF NUMBER OF MACHINES -IN MACHINE SHOP

To produce 5000 engines in 2000 h per annum

netto tim? (h) bruto tim§ (h) nr. of machines ,
per engine per engine or men
milling 6,1 + 30 2 20
turning 8.0 + 25 % 10 25
drilling 4.8 + 20 % 15
guiding 1.6 + 25 7 2 5
fitting | 7.2 + 10 % 8 20

B. To produce 10,000 engines per annum

milling 5.5 + 27 Z 7 35
turning 7.4 + 22 7 9 45
drilling 4.4 + 18 7 5 25
guiding 1.6 . + 23 7 2 10
fitting 6.4 + 10 % 7 35
C. To produce 20,000 engines per annunm
milling 4.8 + 25 7% 6 60
turning 6.8 + 20 7 8 80
drilling 3.9 + 16 % 4.5 45
guiding 1.5 + 20 7 1.8 18
fitting 5.9 + 10 7 6.5 65




Table C : MACHINING TR IN BEIIUTES EASED OM A PEODVCTICH OF TLOTO ENGINFR oo aumTM

Part Milling Turning Drilling CGuiding Fitting
Cylinder bdlock 50 25 15 - -
Gear case cover 20 5 15 - -
Cover - 10 6 - -
Flywheel arrow - - 3 - 15
Cover (2 x) 19 - 12 - -
Dip stiek - - - - i5
Cylinder 1liner 3 25 - - -
Camshaft bush (2 x) - 12 5 - -
Bracket (2 x) 25 - 15 - 24
Piston pin - 6 - 15 -
Connection rod 5 12 6 15 -
Piston pin bush - 6 3 - -
Big end bolt {2 x) - Vi - 15 -
Flywheel - 24 10 - -
Crankshaft - 50 ko - -
Gear wheel 25 6 3 - -
Starting claw 3 10 5 - -
Main bearing cover - 18 20 - -
Main bearing (2 x ) 3 10 - - -
Housing oilpump - 10 - -
Valve - 5 5 -
Nut - T - - -
Set screw - 5 - - -
Main bearing cover - 25 20 - -
Shaft - 7 - 10 -
Gear wheel Lo 11 - - -
! Union - i - - -
Set screw - 5 - - -
Driven gear 12 6 - - -
Driven gear 12 3 - - -
Cover - 7 6 - -
Cyl, head cover 13 12 3 - -
Shaft 6 8 6 - -
Distance ring i - - -
Bush 2 i - - -
Toothed quadrant 1 7 - - -
Camshaft 19 - 24 -
Tappet 1z 6 10 -
Push rod (2 x ) - 6 - - -
Staring claw 1z - - -
Bush - 6 - - -
Wagher - 3 - - -
Cover - 6 5 -
Gear vheel 4o 11 6 - -
Starting erank - 12 3 - 30
Starting claw 8 5 2 - -
Cylinder head ko - 30 - -
Rocket (2 x ) .- 9 12 - 5
Clamp 5 6 - -
Bracket 7 6 - -
Pin 7 5 - -
Pawl 14 3 3 - -
Fuel tank - - - - 180
Hose pipe - - - - €0
Bracket (2 x) fuel t:nk - - - - L2
QGaskets - - - - 60




Table D: ELECTRIC POWER

Nr. of erngines produced
Machines KWH /machine
5,000 10,000 20,000
surface grinder 5 5 10 20
univ. internal grinder 3 6 12 21
univ. grinder 5 10 20 35
univ.milling machine 5 100 175 300
lathe universal 7 70 105 175
lathe small 3 45 87 141
sliding head automatics 10 - 10 30
dilling mach. 1 spindle 3 30 45 75
drilling mach. multi
spindle 5 25 50 100
compressor 7 7 7 7
298 521 904
factor of simultaneity 0.6 178 313 541
hcat treatment in-
stallation 20 5 10 20
183 323 561
divers 67 127 189
total XWH /h. 250 450 750
TOTAL KWH /year 500,000 900,000 1,500,000
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Fipure B
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EXPLANATION OF FIGURES A AND B

In the operational plaus are included three consecutive phases
named A, B and C. During these phases the production will be
increased stepwise,

This concerns both the number of units to be produced and the
various machinings to be executed.

Phase A :

Phase B :

Phase C :

start of assembly and increase to about 40 Z of eventual

capacity
testing idem

start of the fitting shop to produce all components
needed by this department

machining of simple castings and other simple parts

increase of assembly production to 80Z of final level
testing idem
machining of more and more complicated parts

increase of capacity of fitting shop

increase of assembling capacity to final level

increase of production level and range of machine
shop to final

further increase of capacities of fitting shop and
testing department

For the production of 10,000 or 20,000 units/year the duration of
each phase is fixcd at 12 months. For the production of 5,000
units/year, the duration of the phases A and B is fixed at six
months, that of phase C at 12 months.,




Figure C: PROPOSED FACTORY LAYOUT FOR PRODUCTION OF 10,000 ENGINES
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Figure D:
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PROPOSED FACTORY LAYOUT FOR PRODUCTION OF 20,000 ENGINES

- e e e e e

machine
shop

P N —

®

storage

;1.> l storage !

®

testing

-————

e e e e

asscubling

packing

!
!
!
y

®

despatch

storage

®

office

©

restroom

15m

15m

I5m

15 m | 15 m

100 m




EXPLANATION OF FIGURES C AND D

Indicated is the stream of parts throughout the factory

5'

8/9.

Storage of raw materials and half-finished products.
Larger cast-iron parts are stored in open air.

Machine workhop where mechanical and heat treatments are executed.
Once the engine type is precisely defined the outlay of the machine

shop can be determined.
Fitting shop.

Storage of parts for the assembly of engines. These storage
facilities are calculated to be sufficient for the assembly of
800 engines.

Assembly can be designed in the direction of the indicated main-
stream with the following sidelines: erankshaft, connection red +
piston, cylinder head, fuel pump and injector.

Testing department has been designed in such a way that it disposes
of relatively much of the outer factory wall, so that sufficient
space for engines exhausts is available and other dcpartments

(such as offices) will suffer little hindravce from noise.

In this department the engines will be painted, wrapped, stored
and delivered. At the same time space has been forescen, for
storage and deliverance of spareparts such as pistons, piston
pins and piston rings, valves, valve guides, valve springs and
tappets, push rods, parts of the fuel injection pump., filters
gear sels, bearings, etc.

Office and rest rooms in this conception are lodged in the factory
halls. It would be well possible to put these is a scparate building
at some distance of the factory. In that case the factory buildings
would have to contain some facilities like dressing rvoms, showers,
restrooms, toilets, etc. mnow partially included in 8.
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Appendix 5

Tables Belonging to Chapter 5 :

Computations of cash flows
Summaries: total investments versus gross profits
Effects Balance of Payments of Thailand

Fconomic Effects




THE CASH FLOWS FOR THE THREE PROJECTS ARE SHOWN IN:

Annual Production of Expressed in

Combustion Engines Currency
Table: 5.A 5000 Baht
Table: 5.8 5000 US$
Table: 5.C 10000 Baht
Table: 5.D A 10000 Us$
Table: 5.E 20000 Baht
Table: 5.F 20000 uUs$

The Cash Flows are composed of the clements of the tables Al,A2,A3,
= P1,P2, and P3 of Appendix 6.

In this Appendix, the costs and revenucs are examined in detail. The
cash flows are calculated without taking into acecount interests, if
any, or taxes to be paid.




Table 5.A:CASH FLOW FOR AN ANNUAL PRODUCTION OF 5,000 ENGINES

Amounts in 1,000 Baht

-

Foreign tecunieal assistance

l

: i Income Cash Flow

: Trecucsion oum ! {rounded of)

: "‘:.fc;““ TTYT invest-  [Training Produs- !derking | Sub- Savings | Total

- Tears|Prelimi- |Training pi:f:?” :_ ment \start-up | ticn capital |total on pro- | costs

% nary and s:p-gi;ii;;Zf;i_ €o3%5 costs icosts duction Sales Various Annual Curui

i ! cos%s |, ) 9

] ! Gth year!s5th yea

L e 3 1 5 | s 7 I o 110 1 12 13 14 15 16

- i

1 1,860 6,910 240 - 500 9,510 - 9,510 - (9,500)| (9,500)
2! 400{ 2,600 8,495 1,100 830 4,800 18,225 - 18,225 350 (17,875)] (27,375)
34 2,350 1,995 700 ; 6,000 1,950 12,995 - 12,995 7,850 (5,150)| (32,525)
4 1,715 380' 10,700 1,875 14,670 - 14,670115,700 1,000 | (31,525)

l 5 1,125 - 11,000 75 12,200 - 12,200(17,500 5,300 | (26,225)

b 250 380 11,700 12,330 - 12,330(17,500 5,175 | (21,050)
7 250 250 11,700 12,2000 250 11,950417,587 5,650 | (15,400)
8 250 380 12,100 12,730, 500 12,230117,640 5,400 ! (10,000)
9 250 1,000 12,100 13,450 600 12,750117,675 4,925 (5,075)
10 380 12,100 12,4800 750 | 11,730{17,710 5,975 900
1 250 12,100 12,350 750 | 11,600{17,728 6,125 | 7,025
12 380 12,100 12,480 750 11,730117,745 6,025 13,050
13 12,100 12,1000 750 11,350117,745 6,400 19,450
14 7,000 7,000 | 26,450

Tot. 2,260} 4,950 2,840 i 1,000 | 20,800 2,040 124,530, 9,200 167,620 4.350 {163.270]182,740 7,000




Table 5.B

CASH FLOW FOR AN ANNUAL PRODUCTION OF 5,000 ENGINES

Amounts in 1,000 US $

%’ ‘ | | !

| ; g E | § Ircome Cash Tlow

! i ; ; l ! (rounded of)

; itraininngroduc- | Working be g Savings | Total
Tzar ;start-up§ tion fcapital ! tal { on pro- | costs

: P oensts leccts | ' duction Sales Various Armual Cumul

5 ' T ! i l f Ueosts !
| ! ‘ , i
R K s ? L= Fos I R 12 13 4 15 4
: ! ! : : ? i 2 ! |
oot 90 Sz a2 L2h 0 435 455 (456) | azay |
coo o200 | a2s , C ey b33 0 40 . 220 0 @78 ’ 578 17 ‘ (861) & (1,273,
H § H H i R | . ;
SER I 115 g |95 | 34 0 200 ;95 E 630 630 380 (250) (i,567)
! ' : : : ; ; ‘ ¢
oL i 33 | 15 b5y 29 705 775 760 54 (1,017
3 55 530 & 5ad . She oy 84D L N ¢ IR SO
: , ! f : : : i ! ! . : i
e T 50 390 300 ) 840 250 (1,011)
b7 | | 12 L1 360 | 384 12 572 850 | 278 (733)
8 : Loy L 18 o530 610 24 535 | 850 264 (459)
{ ! i ! ! : : | ' '

S ! D12 1 48 {380 L6401 29 611 830 239 (220)

: ; ! i : i .

Pio : % E 18 580 | 393 36 552 850 288 58
i | , ! -
i { S ¥ 580 | 592 36 556 850 294 352
; : ; ;
12! § | {18 580 598 36 562 859 _ 288 640
13 : ! | ! 580 | . 530 36 544 | 850 306 946
S ! ; | 330 30 | 1,276
; ; t ! | :
L | | .4 ' I o
et 10 |o2ae 137 o4 o998 9¢ ! 5975 ! 443 | 8050 | 209 8259 | £787 330




CASH FLOW FOR AN ANNUAL

PRODUCTION OF

10,000 ENGINES

Amounts in 1,000 Bahts

1 | :
: 2 i Income Cash Plow
! i i 1 {rounted of)
; ETraining;‘r duc-  Werking | Sub- Savings | Total {
o jotart-up ! tion icaplital {te%tal cn pro- | costs ;
: . cost costs ‘ duetion Sales Various Annual Cumul.
; ’ ; costs
| ! !
E | } : ’
I : o b 12 1% 12 15 14

i : f : i |

I 2,000 ; . 7,830+ 230 | - ¢+ 725 . 10,785: - 10,785 - (10,800) | (10,800)

2 . 400, 2,500 i ; | 9,840 | 1,550 | 1,410 | 3,525 | 19,225 - 19,225 875 (18,350) | (29,150)

30 12,350 | E | 6,900 640 | 9,525 | 3,600 | 23,015 - | 23,015] 10,500 (12,500) | (41,650)

! t : 1 ' ! i ( i
A , : 2,200 L 3,310 | 180 15,37% | 4,750 | 25,965 - | 25,965] 21,000 ( 5,000) | (46,650)
bos o | 1,125, o= 20,140 | 3,900 | 25,165 - ! 25,165 31,500 " 6,350 | (40,300)
; | ' | : |
be o | 250 | 380 21,200 | | 21,830 - | 21,830 35,000 13,175 | (27,125)
Loy ? | 250 21,200 | 21,4301 500 | 20,950{ 35,175 , 14,225 | (12,900)
' : - , 1 | , : ! .= i !
I : , 250 ;780 121,900 . 22,930} 1,000 | 21,930{ 35,280 | 13,350 450
Lo | 250 - 21,900 | j 22,150 1,200 | 20,950| 35,350 14,400 14,850
i : i H !
RO g | 250 | 2,130 ; 21,900 | | 24,2801 1,400 | 22,830! 35,420 12,550 | 27,400
: ? i T 21,500 | £ 21,9001 1,500 | 20,400 35,455 - 15,050 | 42,42
2 | i § L 730 | 121,900 | 22,680, 1,506 | 21,180 35,490 | 14,300 | 56,759
13 | § ! é ! 121,900 | i 21,900] 1,500 ! 20,400} 135,525 i 15,125 71,875
H | ] ‘- ! . ! i ! } !

! ! ; : ! ; 21,000 - 21,9000 1,300 | 20,4300 35,325 | 15,125 § 37,000
s ! : o 11,000 L 11,000 {98,050 |
;_ i ; B : i i 5 : ! i
PTot. 2,400 {4,850 | 3,325| 1,250 131,950 | 2,600 342,300 116.500 §305,175!10,1oo 295,075} 382,095 11,000
L : N ! : : i




Tabi. 3.D : CASH FLOW FOR AN ANNUAL PRODUCTION OF 10,000 ENGINES

Amounts in 1,000 US $

\ T lf ¢ 1 |

! ! PTTAIN S0CATLCAL ATLiLVanee ] | ! i Income Cash Flow

i ; ! i (rounded of)

f ! §Trainingiﬁrcduc- Werking | Sube- Savings | Total

;5- s ‘start-upg tion capital Itotal on pro- | costs

i § ! costs  jeeste cuction Sales Various Annual Cumul
i : i ! cests

: l ‘

, 1

.!' 7 8 ¢ |10 11 12 13 14 15 16

H . i t |

} ; !

P14 104 | 380 11 - 35 530 530 - (530) (530)
! i

i 2 20 i20 475 80 68 170 G633 933 42 (8e1) (1,421)
i 3 115 335 31 460 175 1,116 1,116 505 (611) (2,032)
P4 i 105 160 9 750 230 1,254 1,254 1,010 (244) (2,276
1 !

IR 54 - 970 190 1,214 1,214 1,515 301 (1,975)
i 6 12 19 1,020 1,051 1,051 1,680 629 (1,346)
7] 12 | - ! 1,020 1,032 24 1,008 1,680 672 (674)
Ps , 12 38 1,055 1,105 48 1,057 1,700 643 (31)
o ) 12 - | 1,055 1,067 58 1,009 1,700 691 660
[0 i2 105 © 1,055 1,172 68 1,104 1,700 596 1,287
éli ’ l - 1,055 1,055 72 983 1,700 717 2,004
| 38 | 1,055 1,093 72 1,021 1,705 684 2,688
g i |

Bz ' 1,035 | j 1,055 72 933 1,710 717 3,405
fra 1,055 | 1,055 72 <83 | 1,710 727 4,132
b : |

s ! ! ! ‘ ! 530 530 | 4,662
; , . T T ] : -

cot 124 4235 1 359 so | 1,550 | 13 hi,673 1 800 | 486 114,246 | 18,357 | 530




Table 5.Z:; CASH FLOW FOR AN ANNUAL PRODUCTION OF 20,000 ENGINES

Amounts in !,000 Baht

: ‘ 4 | 1
- -1 i [ - e an et o |
E b Feres ¢ ¢zl ascoctance l l Incomd Cash Flow
' ! troduotion Suoe | ! {rounded of)
E ; ;::::;:"" wEs rreste iTra-*in~7“rod;c- P Working | Sub- savings | Tetal
;?_arsg?weli-i-}T::in_ng::;~fzrfr;“ mont istars-up ! tlen gcapiﬁal total on pro- costs
| ; rary  jand s:p-;;;;;:;:écgt j2osts cests  eosts f duetion Sales Various Annual Cumul
i . ; ety : N:if:i‘: :’ iere mc:a:te:- Lno l costs
. : v :\,v vear!3th year ) i
IR i T 7 1 3 9 10 1 12 13 4 15 16
P i | ! ! i
L1 2,250 | 11,685 235 | - 1,200 { 15,370, = 15,370 - (15,375)| (15,375)
’ :
[z ; 650 | 2,500 16,890 | 2,345 | 2,250 | 6,200 ;| 30,835 - {30,835 1,750 (29,150) | (44,525)
Po3 | 3,570 11,735 {1,175 {17,500 | 6,600 | 40,5801 - |40,580| 21,000 (19,580) | (64,105)
: i ! ! L
LA § E 2,950 5,560 250 129,100, 9,000 | 46,360 - | 46,860 | 42,000 (4,860)| (68,965)
PS | 1,900 - 37,600 | 7,000 | 46,5000 - |46,500| 63,000 16,500 | (52,365)
L1 6 ; 250 670 39,000 } 39,9200 - 39,920/ 70,000 30,100 | (22,265)
i ; 7 E { 250 . ‘ 39,000 | 39,250; 1,000 | 38,250} 70,350 32,100 9,835
P8 250 1 1,170 | 40,300 41,720, 2,000 | 39,720 70,560 30,850 | 40,685
f 9 i 250 - 40,300 40,550/ 2,400 | 38,150 70,700 32,550 73,135
P10 250 3,420 ! 40,300 43,970| 2,800 | 41,170 70,840 29,700 | 102,835
) )
I - 40, 300 ‘ 40,300, 3,000 | 37,300 70,900 33,600 | 136,435
) { i
- gz 1,170 | 40,300 41,470, 3,000 | 38,470 70,980 32,500 | 168,935
P13 ; ! 40,300 | | 40,300 3,000 {37,300 71,050 33,750 | 202,685
: . ‘ ! L 40,300 | | 40,3000 3,000 {37,300/ 71,050 |20,000 33,750 | 236,435
; i = | 4 : | 20,000 | 256,425
. i * : ; ‘ !
ot.i 2,900 1 6,070 | 4,850 1,250 152,300 | 4,005 W46,550 éso,ooo | 547,925, 20,200 527,725 {764,180 | 20,000
: ! i i ! : ; : J'




I

- CASH FLOW FOR AN ANNUAL PRODUCTION OF 20,000 ENGINES

Amounts in 1,000 US §

f . i ! !
E i 3 i } Irceme Cash Flow
; ! i ' f (rounicd of)
i iTraining Yrogue- ! Working ! Zut- | favinge | Total
?* ; TarT -t E tion écapi.al 3total | on Pro- cont
3 tcosts  leosts } ’ duction Salas Various Annual Curul
i { i costs
;f | ! :
i 7 b e e i 10 11 12 13 14 15 16
} nolo- s 738 - 738 - - (738) (738)
! 12 ; 107 298 1,482 - 1,482 224 - (1,258) | (2,140)
r ] ,
; } 56 | 842 317 1,950 - 1,950 1008 (942) (3,082)
- 142 267 | 12 1 1,399, 432 | 2,252 - | 2,252 2,019 (233 | (3,315
{5 91 - {1,806 236 2,235 - 2,235 3,028 793 (2,517)
i6 12 32 ‘ 1,875 - 1,919 1 - 1,919 3,365 1,447 (1,170)
| ' o
N ; 12 - 1,875 ; . 1,887 48 1,838 3,382 1,543 472
: s | 12 56 1,937% | 2,005 96 1,209 3,392 1,492 1,964

9 12 - 1,937, 1,949 115 1,834 3,399 1,564 3,528
f 10 | 12 164 1,937} 2,113 134 | 1,979] 3,405 1,427 4,955
;rE - 1,937 | 1,937 144 1,793| 3,408 1,615 6,571
t !
| 12 56 1,937 | 1,993 144 1,849 3,412 1,562 8,133
1} l
P13 1,937 | 1,937 144 1,931 3,415 1,622 9,756
f g | | 1,937 | I 1,937 144 1,931} 3,415 1,622 11,379
s i | | ! 961 961 | 12,70
‘ Totl 149 291 233 60 1 2,513 191 21,463% 1,440 969 | 23,690| 35,724 96

4 ’ y—

—




EXPLANATION OF TABLES A through F

CASH FLOWS

Columns

1 Sequential years

2,3,4,5 Corresponds with the calculations of tables
N1,N2,N3 of Appendix 6

6 Investment surveys summarized in tables
C1,C2,C3 of Appendix 6

7 We refer to tables G1,G2,G3 of Appendix 6

8 Corresponds with the annual production costs
as calculated in tables KI1,K2,K3,L1,L2,L3 of
Appendix 6, taking into account increased
import duties after the first five years of
production for goods to be imported

9 Working capital as calculated in tables M1,M2,M3
of Appendix 6

10 Addition sum of colums 2 through 9

11 Presents the favorable influence of continued

foreign technical assistance on the yearly
production costs

12 Subtraction of column 11 of subtotal (column 10)
13 We refer to tables P1,P2,P3 of Appendix 6
14 Mentions values as an income in the l4th and 15th

year. If the plant after 10 years of full production
continucs the production, these values can be consider=
ed as input-value, which of course does not represent
a real cash flow. The vilue is calculated as follows:

. 507 of the investment costs for the building
. small savage values of the machinery
. receipts from working capital
15 Difference between column 12 and colums 13 and 14

16 Cumulative of column 15




£

Amoun

wmary total lnvestment costs versus gress profits for a plant with an anrnual production of 5000 engines

“s in 1270 Baht

; ; Exploitation Cash-outlay
i E Invescoent — 3alance '
v Reinvestment ‘ ‘ . Cross {rounded of) in
: 2 ; start-up costs 1000 Baht 1000 CS §
; P 2 g 3 4 5 6 7 8 9
L ? 0270 240 - 250 - (240) (9500) (456)
bzl 16295 1100 830 1930 350 (1520) (17875) (861)
P 6295 700 6000 6709 7850 1150 (5150) (250)
; 4 3590 380 10700 11080 15700 4620 1000 54
. s 1200 - 11000 11000 17500 6500 5300 252
b 630 11700 12330 17500 5170 5175 250
7 500 11450 11950 17587 5637 5650 278
;s 630 11600 12230 17640 5410 5400 264
; 9 i 1250 11500 12750 17675 4925 4925 '239
) 350 11350 11730 17710 5980 5975 238
. 250 11350 11600 17728 6128 6125 294
o 380 11350 11730 17745 6015 6025 238
fis 11350 11350 17745 6395 6400 306
P 7000 7000 7000 330
zfotaf 36650 126620 63110
: s § 1762 6087 3034

I




Surmary total investment costs versus

gross profits for a plant with an annual production of 10,000 ergines

Amounts in 1000 Baht

Exploitation

Cash-outlay
Balance

(rounded of) in

'a
1 «
! ‘ c
! — . rors
i A;nga% Sub Income Profits
: productiocn | total
| costs | 1000 Baht 10C9 US |
: 2 4 ] 5 6 7 8 E)
es l | 53
. 10333 - i 230 (230) | (10z00) (530)
H H )
> L 16265 1410 2960 875 (2083) (18350) (891)
3 12830 2525 10165 - 10500 235 (12500) (611)
! 10260 12325 L 15705 {21000 5295 (5900) (244)
5 5025 . 20140 L 20140 31500 11360 6350 301
§ ; 21200 21830 35000 13170 13175 629
g 2078 20959 ;33175 1422 14225 572
; 2095 2197 ; 3280 151 t 5
| 20230 21920 35280 13250 i 13350 643
; i 20700 20950 { 323350 14400 14400 691
| {20500 22880 35420 12560 12560 596
i g 20400 20400 35455 15055 13050 717
| § 20400 21180 35490 16310 14300 684
3 i 20400 20400 35525 15125 15125 717
% 20400 20400 35525 15125 15125 727
|
: ; 11000 11000 11000 530
f 54955 ; 240120 152835
US § 2642 ; LS § 224 7350
1




Summary total investment costs versus

gross profitsfor a plant with an annual production of 20,000 engines
Amounts in 1000 Baht

Explolital

3
4

[T VR

[

.
'A
(73 &

[Erre

O

0 0

o .

Gross
Profits

Cash-outlay
Balance
{(rourded of) in

] s — e g o

o
o~

7

—
—
(o
N

[ V]
12
=~

(19

[

— N
~4 —
[V N
- O
[ IR V]

13
2
(&)
w
-~

3y
(8o
()
o
<o

Coa

o

(V5]
O
(>
[/
O
~J
o

=

[9)
w
Lew]
[
~J
N
@]

i i v e
(92}
>

(5]
~J
[Se]
o
<

D W
~J
%3]
tn
(]

-
(V5]
o

o

ty W W

~d =~
w W L
o O W
O O O

~J

(235)
(2845)

2325
12650

25400

20000

1000 Baht
9
(15375) L (798)
(29100) (1258)
(19580) (942)
(4860) (233)
16500 793
30100 1447
32100 1543
30250 1492
32550 1564
29700 1427
33600 1615
32500 1562
33750 1622
3375C 1622
20000 961

(&}

3

yd
s}
[
\O
[e]

i~
(93]

-
/
<

346145
16641

1000 US §




ENPLANATION OF TABLES G throq&hﬁl

SUMMARY TOTAL INVESTMENT COSTS VERSUS PROFITS

Columns

Sequential years

Addition sum of: investment costs (items 10 of
tables C1,C2,C3 of Appendix 6)

foreign technical assistance (tables N1,82,N3
of Appendix 6) up to the 5th year inclusive

working capital (tables M1,M2,M3 of Appendix 6)

Addition sum of: reinvestment costs as per items 9
of tables C1,C2,C3 of Appendix 6)

training and start-up costs (as per tables G1,G2,G3
of Appendix 6)

foreign technical assistance after the 5th year
(tables N1,N2,K3 of Appendix 6)

Annual production costs as specified in tables
K1,K2,K3,L1,L2,1.3 of Appendix 6

Addjition sum of colums 3 and 4

Annual sales incomc as estimated in tables P1,P2,P3
of Appendix 6

Subtraction of colums 6 and 5
Difference between colums 2 and 7

Idem in US$




Table 3.X :Positive and Negative Effects on the Current Account of Thai's Balance of payments for a plant with an
annual production of 5000 engines

. . k)
Positaive !
E it i Net balance of
Zfiects !
Eernings ! in 1000 Baht in 1000 US $
i
Tarts an )
cccessories § imports of i{ Positive Negative Positive Negative
for the combustion Effects Effects Effects Effects
production engines
i { "~ o o
‘ 2 § 3 i 4 | 3 I 6 7 8 9
. k ' ‘ 3 !
! , ; - i
l 1800 4710 - = : 6570 3‘5
v - - =
L son 5405 150 275 ﬁ 8370 402
t . !
: 2232 ! 285 1320 620 " 1895 29 -
: ) !
! 1715 260 b 12000 " 7685 369 -
} il
M - - o il
N 1125 - 5802 14200 H 8975 431 - |
: B i i H :
230 : - i1 {10 Y 9330 ; 459 - 5
= H . : 4 i ’ ‘
R eEAl N latatal Htaere) L) S Y . ARl rry H
: 230 : 20230 é 200 1 O i 9230 f 44T - ;
; 230 | - boo4200 14120 ;g 4%3 -
B } {
i 2 ! " ?
1 230 ; 600 A L 14109 H P 433 -
! ; . | '
! i { ~A PR . : - ;
; : ¢ L2020 A B ¥ ‘ ! 477 - :
: H ! : H
. H . ! e ] -, ; - H , .
: ( 200 i 42°7¢ ; 14150 H $730 1 L8 -
] i ; ot
! ! boosnoo j 18375 i 075 479 -
H i t M i
! ! o400 o1an00 S Folalsb 480 -
H : | i !
. ' 1 b :
. . 5y
L) 4 i
; ! ! : ' !
i i i i iy i
. : - ) . : e -
L 110se [ 11290 i 4205C [ 143423 ¥ 14540 4599 717
! : ! ; g. oo ==
M 13 ] 1 iy
i M H o4
; ] a3
: ! ! 1
] : i
. ; i ! I
{ j ! { H




Zffects on the Current Account of Thai's Balance of payments for a plant with an
annual production of 10000 engines

i ative Effects ;i;;;r;\;e Yet balance of
- Foreign paynents Zarnings in 1000 Bzht in 1000 US $
a
§ § Parts and no more o o . ‘
" Tvestmencs | TN | CRNLGn || cefecrs Efects. | Effects
X production engines
3 ’ 4 | 5 6 8 5
3 4330 i - - 304
AR 5340 250 700 398
2 5300 3400 8500 122
v 2430 5200 17000 7170 344
3 - 7700 25000 16175 777
- 8350 28000 19400 932
7 - 8350 28000 19400 932
S 300 8350 28260 19300 930
g - 8350 28275 19675 945
2 1130 8350 283250 18620 895
- 8350 28400 20039 963
300 2350 28450 19800 951
8350 28500 20150 968
8350 28550 20150 968
19630 91700 302875 129820 9505 824
?
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EXPLANATION OF TABLES K throuch M

Positive and Negative Effects on the Current Account

of Thailand's Balance of Pavment

Columns
1 Sequential years
2
3
4 Foreign pavments (negative effects)
see tables N1,N2,N3 of Appendix 6 for:
~ investments as per tables C1,C2,C3 of Appendix 6
- parts and accessories for the production (estimates)
5 Owing to reduced imports of corbustion cagines,
Thailand earns forecign currency (positive cffect).
The amounts are calculated fro.n the annucl sales
minus 207 for import costs in Thailand
6
7
8 Net balance of positive and ncgative effccts




Table 5. :

Economic effects of manufacturing in Thailand combustion-engines with an

annual production of 5,000 engines

Amounts in 1,000 Baht/US $

]
'
]
1

Negatif

Positif

i

! Negative effects
!en the current

; account of

b
3
1
i
'

Thailands balance
of pavmeouts

i

t

? Decrease of

import-duties &

[ESNUUNPINE S

Positive effects
cn the current
cecuunt of
Thailards talance
of payments

l

;Added value of

!
!
i
i
|

the plant

Social benefits
‘due to manufazc-
tur-ng in Thailand

Imnort-duties

“ handling on »

accessories

L
(¥
arce,

1 2 3 4 ! 5 ! 6 7 Aj
v 6,570 ! - E - | M. | |
2 1 8,370 E 125 5 - 9 P, I
N | 1,000 1,865 | 2,100 | P.M. |
0 - L 2,000 7,695 | 5,200 P. M. |
5 § - E 3,200 } 9,000 | 9,000 | P.M,
6 - ; 3,500 9,600 10,000 P.M.
o7 - 2,600 9,400 10,000 P.M. 550
s - 3,550 9,600 10,100 P.M. 600
9 | - 3,350 | 9,000 10,200 P. M. 750
;100 - 3,550 9,900 10,400 P.M, 850
| n - 3,550 9,000 10,400 P.M. 85¢C
2 : - 3,550 10,000 10,400 P.M, 850
AT - 3,550 10,000 | 10,400 P.M. 850
pole -
{Total f i '
‘mant. | 14,940 34,725 95,950 98,200 5,300 !
s s 715 1,670 ; 4,600 4,725 255 i




Table 5.0: ECONOMIC EFFECTS OF MANUFACTURING IN THAILAND COMBUSTION-ENGINES
WITH AN ANNUAL PRODUCTION OF 10,000 ENGINES

Amcunts in 1,000 Baht/US $

Negatif Positif

!
Negative effects | Positive effects
on the current { Decrease of on the current
i

: Social benefits Import-duties &
; . . { Added value of - mpoTt
account of import-duties & acccunt of i { due to manufac- handling on parts,

o . the plant
Thailands balance ae pla

i
:turing in Thailand’ accessories
of payments ‘

Thailands balance: iwmport handling
: - '
S 01 payments )

i
i
|
+
i

1
Il
|
|
1
[
i

+
i

i 2 3 4 5 6 7
6,330 - % - P.M %
2 8,290 175 | - : P ;
3 2,550 2,000 | 4,225 | P [
- 4,000 7,170 10,500 P |
.5 - 6,300 16,173 18,100 P '
. - 7,000 | 19,400 20,500 5 P |
7 - 7,75 | 19,400 | 20.700 | Py 1,000 !
8 - % 7,080 ! 19,300 f 20,800 ; P.M. 1,230 |
-9 | - 7,075 | 19,675 20,500 | P.M. 1,500 E
} : - 7,070 | 18,620 21,000 | P.M. 1,700 i
| | - 7,055 | 20,059 21,000 P.M, 1,700 |
; ; - e 7,040 : 19,800 21,000 : P.M, 1,700 ;
| | - | 7,025 | 20,150 21,000 P.M. 1,700 §
! | - 7,025 20,150 21,000 P.M. 1,750 ‘
? |
1 | . :
17,170 76,220 199,490 . 220,725 12,300
822 3,760 ; 9,600 10,600 590




Table 5.P.:

T
W

TH AN ANNUAL PRODUCTICN OF 20,00C EXNGINES

ECONOMIC EFFECTS OF MANUFACTRRING IN THAILAND COMBUSTION-ENGINES

Amounts in 1,000 Bahts/US $

Negatif

Positif

M . T Y
: Negative effects

on the

current

i Decrease of !

Positive effects
cn the current

Added value of

l
|

Social benefits

i Import-duties &

T
|
Years égcc?unt of j ?mport—dutie§ & accguft of ; the plant due.to @anufa?- }handling‘on parts,
; Thailands balance| import handling Thailands balance | turing in Thailand| accessories
j of payments i of payments ?

! 2 ; 3 4 | 5 6 ! 7
; 1 7.533 i - - | P.M. !
L2 12,115 ? 350 - P.M. i
3 1,340 3,500 8,600 P.M. |

s - | 8,000 17,960 21,200 P.M. E

5 ; - 5 13,000 33,5C0 | 36,500 P.M. 4

5 ! - 14,000 39,650 b 42,000 P.M.

7 { - i 14,350 39,650 42,300 | P.M. 2,000
‘ 8 E - ! 14,160 39,600 42,600 | P.M. 2,400
T - 14,150 40,200 42,700 | P.M. 2,800
0| - 14,140 ; 38,750 42,800 P.M. 3,200
B TR - 14,100 E 40,700 42,900 | P.M. 3,200

12 ’ - 14,080 i 40,350 43,000 | P.M. 3,200

i3 - 14,050 l 40,900 43,000 P.M. 3,200
I 14 - 14,050 46,900 43,000 P.M. 3,200
i | 4 |

Teral | } f |

Baht | 20,990 i 151,530 412,160 450,600 | 23,200

rs $ 1.005 E 7,280 19,800 21,550 | 1,115




EXPLANATION OF TABLES N through P

Economic Effects of Manufacturing Combustion Engines in Thailand

Columns
]

2+ 4

Scquential years

Je refer to table K thrcough M on the Current Account of
Thailand's Balance of Payments

If combustion engines are manufacturced in Thailand, imports
of cugines will decrease and also import handlings. For
our calculations we have assumed the decrease to be 20
percent of estimated sales as per tables P1, P2, P3 of
Appendix 5

Sum of added value: annual difference between sales value
and estimated purchase price for raw materials, spare parts,
accessories, various materials, energy, license rights.

We have not taken into account the non—-qualified secondary
positive effects. These will however be considerable

During the first years of operation the plant will be free
from import taxzes on imported engine spare parts. After
the sixth year however we expect that these duties will
have to be paid. Hence this will mean extra income for
the Government.

—



Appendix §

Elewments for the Finencial and Ecenonic Analysis

as Described in Chapter 3 wrd Conpuced in Appendix §




APPENDIX: ELEXIMTS FOR TUT FINANCIAL AND ECONCMIC ANALYSIS

This appendix deals with the detailed calculations of the basic
figures for the feasibiliiy study described in chapter 5, namely:
- the cash flovs,
- the summaries: total investment costs versus profits,
- investment and return ratios,
- econcmic effects.
For this purpose the different projocc costs and revenues will be
examined for the 3 alternatives, as described in the text:
Plants amnually manufacturing respectively - 5,000

10,000

20,000 combustion-
engines.

Project costs and revenues

This appendix will deal with the follewing aspocts:

Costs

a. the investment-costs,

b. the annual exploitatina or operating costs,
c. the necessary funds for vorkir;-capital,

d. the costs of foreign techunical assistance,
e. sunmary of the costs.

[

Revenuces

The income from sales of the menufactuccd combustion—engines.




Costs

In the Appendix and preceding chapters a description is given of
the plant lay-outs. 4

We recapitulated the different investment costs in the following
tables:

Table A gives the purchasing prices and construction costs for the

Jand and buildings.

We estimated for the two smaller plants the same land area, as we
suppose that the plant with the smallest annual capacity will have to
extend in the course of the years to an annual capacity of 10,000
cornustion—en;ines.

Apoct from that, ve recommend: either to take the refusal of a larger
picce of land or, if that should be impossible, to buy a larger

land area.

Table s_ﬁl. B2 und B3 show the specification of the proposed invest-

mente during the first years specified for machinery, equipment,
land sand buildings excluding local erccting costs.

Ve cotimate moreover a certain amount for huying the
rights for manufacturing the combustion—cngines, inclusive the
preperation and negotiation costs.

Tables CG1, €2 ond €3 show the annual payments of the investments
as por Cables %1, B2 and B3 just as of the amounts for order-
nwulv;klon, erccting costs and the reinvestments during the
project's life. The order~ supervisicn has been estimated at

about 107 of item's 1,22 of tables Bl, B2 and B3.

Ad_b - the_annual exploitation_or_operating costs

bl The anmial labor costs

ables D1, D2 and D3 sliow a concise barchart of the personnel
for the pluJLa in question, whereas tables E1, E2 and E3 specify
the pergonunel.
Tn tables Fl, P2 and T3 are the annual labor costs calculated

for the pcridﬂ that the planis arc in full production.




b2 The lecal labor costs for training and the start-up of the

project

The labor costs during

- the training and start—up period

—~ the preliminary stage of the production

have been calculated in the tables: Gl, G2 and G3
H1, H2 and H3

The wages are based on initial salaries. The estimated man-—
months are based on modern training techniques.

b3 The aanual pcoduction costs

The breakdown of these costs is as follows:

~ material costs

- naintenance and reparation costs

- fuel, lubricants and cnergy

- office-expenses

- licensoe—richts

~ labor costs

- productica losses

The materinl costs have been specified in Table I, whereas the
other cost~elencnts have been specified in Tables K1, K2 and K3.

The license-rights can only be determined after future nego-
tictions. As can be seen from tables Bl, B2 and 33 and Ki, K2
and K3 we propose an imnedizste paywment at the moment the bargain
is negotiatcd and next annual paynents during the project life
cn base of the annually sold combustion-engines.

Tohle WA shows the estimated annual exploitation costs including
the estinated depreciation,

The annual production costs during the preliminary stages of the
production (phases A, B aad C) are shown in Tables L], L2 and L3,

capital

tr
___________________________________ Lo

! M1, 112 and 113 are self explanztory. For sales promotion
and production start, we stroagly recommend to start at an earlier
date, If the typc to be built in Thail:nd is still available with
the cventval present holder of the manufacturingrights, it is
necossary to bulld up an operating stock for the first and second
Year s,




Ad d. Forcign Technical Assistanve

For the : construction of the buildings
lay-out
start-up of the plant
erection of the machinery
training of the personnel
supporting of the production
organizational sct-up
efficiency—-improvenent

we strongly advise to incorporate in the plant foreign
technicual assistance from the beginning and for -ucveral

years to follow.

It is obvious, that the costs of this foreign tcclnical
assistance will differ dependent on the size of the plant.

The tablesNl, N2 and N3 show cur estinrations.

We distinguish three sequences of activities:

Preparational phase, mainly in the first year

. making a network planning scheme for the whole project
. selection and appointments of personncl
. drafting factory-lay-cut

machine conditions
material qualifications

. preparing the tender documents and builder's cstinate

. sclection of the quotations and ordering of the buildings,
machinesry, parts, cquipment

. drafting material qualifications, technical conditionsz,
selection of suppliers for the non-machine engineparts and
assembling parts, their ordering and delivery

. starting with the training procedurcs.

Training and srvart-up phasc during the 2nd and 3rd year

In conjunction with the above mentioncd activities this phase
consists mainly of the two major activities?

. finiehing of the building comstruction
erccting the machinery

. selection and training of the requirced personnel and starting
the production fphase A and partly phase B).




Production phase

This phase concentrates on:

. reaching the production goals in the shortest possible periods
regarding: capacity
efficiency
quality

The several phases characterised in the concise barchart as
given in chapter 5.

Ad e. Summary of the project-costs

Tables 01, 02 and 03 show the different costs, recorded in the
tablos A - N and discussed in the preceding raragraphs.

In chapter 5 we discussed the difference between the smallest
project with an annual production of 5,000 combusti n-engines
and the two larger ones with an annual production of 10,000
and 20,000 units regarding the periods of the preliminary
stages and the total project periods.

Summarized:

annual production of combustion engines:

5,000 10,000 20,000
building construction
erecting the machines during the
selection of personnel Ist + 2nd year idem idem
start with the trairing
Start with the production
in the last quartcer of the  second year idem idem
production phase A third year idem idem
production phase B third year fourth year fourth year
production phase C fourth year fifth year fifth year
full production in the fifth year sixth year sixth year
end of the project life thirtheeth yesr fourteenth year fourtecenth year

In tables 01, 02 and 03 the total expenses during the total
project-period are divided in expenses in local and foreign
currency.




Revenues

The _income for_ the plants from the annual sales

The survey of the market and the technical possibilities vesulted in

a certain type of combustion engine, as was detailed in the proccding
chapters. .

The selling prices were concluded from the reccived information nd
investigations during the time the team visited Thailand,

Thence we can estimate the annual sales-income as shoon in tablas
Pl, P2 and P3.




Table A @

Laind and building costs for

plants manufacturing conbustion-engines

Plant with an annual
production of conbustion
engines

Landarca in Rai
in m2
Purchasing price #1 in Baht

in US &

Buildings
Lurietie
comprising: workshop, storage,

officcs .
in m2

construrtion price #2 in Baht

in US &

5,000 10,000 20,000
3.75 3.75 6.25
6000 6000 0060
1,125,000 1,125,000 1,875,000
55,002 22,000 92,000
3000 4500 7500
4,207,000 6,300,000 10,500,020
202,18 303,000 503,000

A1 based on a pricc of 300,050

k2 based on a price of 1407 Soit per nl
for woLer and el ciricity

condults

1.

1

jent per Ral (A =

6.25 Rai)

including floors, lighting,




TABLE B ] : SPECIYICATION OF THE PROPOSED INVESTMENTS DURING THE FIRST YEARS,
EXCLUDING LOCAL ERECTIYG COSTS, FOR AN ANNUAL PRODUCTION OF 5,000

ENGINES
Unit- 12 i in 1,000 Bahts in 1,000 US$
prices | &
- 3 . n' S L4 : - * ‘
Description in 1,00¢ g g Total Foreign LO?TI Total Forcign Locx}
Baht 2 Curren—{ curren- curren-{ curren
Yy cy cy Ly
1 2 3 4 5 6 7 8 9
1. Machinery
1.1. surface grinder 200 1 200
1.2. universal internal 200 2 400
grinder '
1.3. universal grinder 200 2 400
1.4. universal milling mach. 120 20| 2400
1.5. universal lathe 65 10} 650
1.6. small lathe 30 151 450
1.7. sliding head automatic 300 - -
1.8. drilling wach. I spindle| 20 10}. 200
1.9. drilling mach., multi " 50 5 250
1.10. compressor 25 1 25
1.11, heat-treatment appara- 50 1 50
tuses
1.12, water-brakes .30 3 90
1.13. control and test- 100
apparatuses
Various
}.14. pallets, truck, tables, 175
bins, ete.
1.15., jigs and {ixtures 600
1.16. tvols/equipnent for the 70
operator
1.17, motortruck 200 1 200
1.16, cars 90 2 180
1.19. office equipment 159
1.20. divers 300
1.21. sparcparts 110 o L o o .
1.22, subtotal (1) 7600 63060 700 336 302 34
2.1. land 1125 - 1125 55 - 55
2.1. Puildings 4200 200 1 3760 202 241178
subtotal (2) 5325 500 | 4825 257 24 | 233
3. Purchase of licence 2080 2050 160 100
4. Contingencies and price- 1
increases 1595 1090 | 595 16 48 1 28
5. Total investiont-costs 16000 360 6120 769 474 205

(excluding lecal erecting
costs)




AT Dot SPECIVECATION OF TUHE PROPOSED

ENGINES

INVESTMENTS DURING THE FIRST YEARS,
EXCLUDING LOCAL ERECTING COSTS, FOR AN ANNUAL PRODUCTION OF

10,000

Unit- |5 ) in 1,000 Bahts in 1,000 US$
L prices |5 .
Description in I,OOOE &l Total Foreign! Local Total Foreien Local
Baht 2 furrean—| curren- curren— curren
Y cy cy cy.

W

5

6

8

9

1. Machinery

1.1, sorface grinder
1.2, universal internal
grinder
universal grinder
uaiversal willing mach.
universal lathe
swill lathe
sliding head automatie
drilling mach. 1 spindie
drilling mach. multi "
COLPToSsor
hecat—-treatment appara-
tuses
120 water-brakes
1.13. control and test-

=

.
-

LY .
. .

—
.
.

.

—e— DL~

—
-

apparatuses

Varicu:

.14, pallets, truck, tables,
binz, ecte.
.15, jipgs end fixtures
16. tools/eguipment for the
opeyrator
17, wotortruck
18, cars

]
]
1.19. office equipment
1.20. divers

1.2). spoveparts

1.22. subtotal (1)
2.1, land

2.1, Buildines

subtotal (2)
3, Purchuse of licence

4. Continpencics and price-
increacos

Total 1nvestment-costs
(exeloding local erecting
costa)

(6,
.

200
200

200
120
65
30
300
20
50
25
50

30

200
90

35
15
29

15
10

6

400
800

£00
4200
975
870
300
300
500
25
50

130
200
180
175
490
200
12325

1125

6200

7425

2080

170

22000

700

700

2080

1970

15645

2600
6725

12

P

[f B

.
vy
!

100

g/

76

ol

270
325

5%

441




TALTT B SUrIOTRIOATION oY

TEE FROPOSED INVESTME
NG LGCAL RRECTING CGs

18,

NIE DURING THU
FOR AN ANN

WAL PRODUCTION OF

FIRST YEARS,
20,000

Unit-

in 1,000 Bahts

in 1,000 US$

o
o
N v
prices |[b3%
Description in 1,000 = & Fforeign| Local i
1 s ¢ 5| Total : 14 Total Foreign{ Local '
Baht 2 Curren—{eurrcn- curren-| currens
- Cy cy cy <V
1 2 | 3 4 S 6 7 8 9
1. Machinery
1.1. surface grivier 200 4 800
1.2, waiversal iniernal 200 7 1460

{]iUGL”
u‘ﬁxgrs
uit lverse

.3.

‘all ]a:kc
Sliding beod putomntic
drilling coceli 1
d);l}Jng mach.

CORpPrassor

hﬁ”‘—tzo'i“;wt

Ltuses

woter—uroies

et ot G St

Lh.
.5.
.6.
.7.

1.8.
1.9.
1.10.
1.11.

multl
apprra-

1.12.
1.13.

coutrol

apparatus. o

\.7]OU‘

.14, pollets, tvuck,
bins, ote.

Jlps and §lultures
toolsfeqgoi o oak
operator

1.17. vorortruck
1.18.
1.19.
1.20.
1.21.
1,22,

1.15.
1.16.

cars
of fice

divers

eriinr ent

sSparcparis
cubtotel (1)

v?

2.1,

2.1, Foildines

subtotal

(%)

Yerchasze of l2conce

Cot

Incyeancs

Ingencics ind price~

costs
erecting,

5. Total Jnvestyont-

(cmeiuding Jood

costn)

spindlc

tables,

for the

200
120
65
30
300
20
50

ar

25
50

30

200
20

N

1400
7200
1950
1410
900
500
1000
25
50

360
200

350

1900
200

400
270
200
710
400 |
21625 16450
1875 -

12501 5250

1250 [11125

10500

12375

2080 2080

[‘() )”

2000

1920

41000 25780115220

104

445
537

100 150

236

144

92




Explanation of Tables Bl - B2 and B3

Specifications of the proposed investments during the
first years excl. local erecting costs

Col 1: description of the several investment-items

Col 2

Unit-prices of the investment—items

These unit-prices are:

the factory prices plus:

seafreight, insurances, transportcosts from the supplier

to the ship and from the harbour in Thailand to the plant,
harbour-handlingcosts, including reduced jmporttaxes and
duties as specified in the promotion of jindustrial investment
act.

Col 3: The total number of proposed units

Col &4 The total purchase-prices jocal storage oi the proposed
and 7: plant

Col 5 Foreign currency — quote parts of col 4 and 7

and 8:

Col 6 Local currehcy - quote parts of col. 4 and 7

and 9:

Ttem 1.21: About 27 of the total of the items 1.1 - 1.13

Items 2.1

Al rof
and 2.2 We refer to table A

lten 3: This amount is an assumption

ltem 4: About 15% of the total op the subtotales (1) plus (2)
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woS W
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Explanation of Tables Cl — C2 and C3

Payment—-schemes of the Investments

T

\.Sce Tables Bl — B2 and B3
Items 1 -2 -3 -4

S
The totral amounts of those items have been spread over
those years, in which the poyments may be expected.

This ordersupervision compriscs:

check on the exact executicn of the ordered machinery and
spare-parts, dates of delivery, packing, arranging the
shipping lines and shipping times.

The creeting and connection costs of tire machinery,
equipment, installations

Items 1.17 and 1.18 of the tables Bl = B2 and B3 will be
replaced every two years, whereas jtems .14 = 1,15 ~ 1.16
and approx. 507 of 1.20 will be replaced every 5 years.




Table DI: Coﬁnc_ise Bary porsenne!
~ T
Number of Z [ capacity  Annual prodnction of corhustion—engives
engines
5,000 100+ " . .
Froduction-line
:
2,500 564
//
e r e
3
0 0 i 2 3 4 5 6 7 years
Total
Barchart personnel:
nunker
General manager _— : - 1
Production manager —_— e N 1
Accounting manager R l > 1
Purchasing manager : < )
Sales manager b — > 1
Personnel manager b g ¥ 1
Recepltioniste — Telefoniste - —— -3 1
Administration iud.planning —t y 5
I3 i
Secretarics b —— B 3 6
. i
Staff-engineer V0 L 3 !
Training-engineer : 3 }
Milling 3 20
Turning Y 25
Drilling S 15
Grinding y 5
Fitting Y 20
Foremen KN 9
Overseen ) ]
Assembling 7. YUY ST S F— S 18
Contracting and testing - He I — Y 3
Quality-control I JI-._.,—,._--. e . Y 3
Spraying and packing y FORENSI 3 PUNEESISN S - 3 3
Warchousing WSS SRS J— 3 3
Workshop TS | SOOI S 3 4
Various - unskilled y—5~—~~<—$«--—---— D S > 10
- SkillCd r-;—---.‘},.. > 5
Reserve 7 - S5 4
Foremen a3 e -3 4
Oversecr . YRR, } > )
Department—chief e g _— {
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Number dt

engines
20,000 - 100

10,000 7} 507

Barchart personnel

General Manager

Producticn Munager
Accounting lrnag

Turchasing
Sales Manager
Personnel M

Receptionizte~Telephonivic
Administration inel. p

Secretaries
Staff-enginver
Training-engineer

Hilling
Tureing
Drilling
Printing
Fitting

Yoremnon
Qverseer

ssembling

Contracting and testing
OQuality-control
Soroying and poc
WVarchousing
Workshop

Various - unskilled

skilled

k

in

Reserve

FYorcmon
(rrorsecr

artment—chief
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e e ——

'
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duction of
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Table El Nusber of persennel requized for an annual production of 5000 engines

UNMETONS

1

oporators depart- direce | indirect

Processcs foreiian | everseer] ment Total jproduc- | produc-

my-
cshitleadlsltriog chief tive tive !
I 5 6 7 8 9
. ) 2

31ling 20
rurning 2
Drilling Ty
Gringing

Fitting D

#
TR e P SN
[ —

I

L O

Assert i 21

]
. UL

=
~
.
jor]
as
>~

-
.
Wik

Lo

Eprayivg and pocking ; 3
wWarchousing 4 3
3

vy

Worxshiop

Various 1 i ' I 16

o~
—
ir

1

NP :
JLLERSY &3 AN it I

i S o e i e e e e —— e e - ———————— . —

sub~toter (1) 1o Pin . 3 ) 155 P24 3

General manacor 1 ]

roouction i

Account g rons

inistration ~l.
5 3
ey } i
sate maror 1 ]
Corsornel o I ]

i
teli-eapinedr 1
Soerctartes 8 6
Training-ene ooy I
U SR S SUSEUURUUTAUEN SO SUUUUURI AU NNIURUSDN SN

Sub=total () 26 24

/

Total (1) + (2) IRy 12¢. '3 3 1 175 124 51




Table E2 Number of personnel regquired for an annual production of 10,000 engines
FUNCTIONS
operators depart- direct | indirect
Processes foremen | overscery ment  [Total fproduc— | produc-
un-—
skilledishiilled chief tive tive
1 2 3 4 5 6 7 8 9
Milling 35 3 ] 39 39
Turning 45 3 1 49 49
brilling 25 2 27 27
Grinding 10 1 11 11
Fitting 35 3 1 39 39
Assembling 36 3 i 40 40
Contracting/testing 6 1 7 7
Quality-control 4 1 5 5
Spraying and packing 4 1 5 5
Warehousing 5 5 5
Workshop 7 1 A 8 8
Various 12 6 1 19 19
Reserve 12 I 1 14 12 2
Sub~-total (1) 12 230 19 5 1 268 222 46
OVERIEAD
General manager 1 1
Production manager 1 1
Accountong manager i 1
Administration incl, _
planning 7 7
Purchasing manager ) 1
Sales manager ] 1
Personnel manager ] 1
Receptionist -
telphonist ! ]
staf f=enginecr ] 1
Secretaries 6 6
Training cngineer I 1
Sub~total (2) 22
Total (1) + (2) 12 230 19 6 1 291 222 68

]




Table E3 Number of personnel required for an annual production of 20,000 enyines

FUNCTTONS
operators dcpa}‘t— di!‘( ot ]‘.n(‘l]‘.l’CCl.
Processes foremen | overseer| uent  (Total fproduc- | produc-
un-—
skilled!skilled chief tive tive
} 2 3 4 5 6 7 8 9

Milling 60 4 1 65
Turning 80 4 1 &3
Drilling 45 3 1 49
Grinding 18 1 19
Fitting 65 6 1 7z
Assembling 70 6 1 77
Contracting/testing 12 1 13
Quality-control 6 i 7
Spraying and packing 6 ] 7
Warehousing 6 1 7
Workshop 14 1 15
Various 19 8 1 22
Reserve 17 2 1 17 3

Sub-total (1) 19 407 30 7 1 404 341 73
OVERIEAD
General Manager I ]
Production manager ) 1
Accounting manager 1 ]
Administration incl. A
planning 1i 11
Purchasing manager ! 1
Sales manager 1 1
Personnel manager 1 1
Receptionist -
telcephonist ] 1
Staff-enginecer 1 1
Secretaries 6 6
Training-engineer ] ]

Sub-total (2) 26 26

Total (1) + (2) 19 407 30 7 1 490 391 99




Table F1 : Annual lnbour costs of

N

a2 plant o preducing 5,000 engines ver vear,

beginnin: in the Lth cav

Costs in 1,000 Bahts

Indirect costs Direct costs
nunter
Function of wages waies total
personncly and sub- and sub- costs
salaries totsal calaries total
per year per year
1 2 3 L 5 6 1
Overhead
General manager 1 129 129
Production manager 1 aL 84
Accounting manager 1 &0 &0
Purchasing manager 1 34 36
Sales mansger 1 iy L8
Administration inel. planning 5 10 5
Secretaries 6 18 108
Receptionist-telefonist 1 12 12
Staff engineer 1 e e
Training engineer 1 43 43
Personnel nanager 1 52 48
Sub total (1) 20 Y €86
Factory handworkers:
Operators -~ unskilled 10 7.2 T2
skilled 128 16,6 2,150
Foremen 13 21 27%
Overseer 3 30 90
Department chiefs 1 36 36
Sub total (2) 159 2,621 2,621
Total (1) + (2) 175 3,307
Supplerentary provisions
5,000 Baht per man per year 100 T7% 875
Total annual labour costs
in 1,000 Biaht ’(Sf, 5’396 {L!:}..p‘a
in 1,000 U3 $ 2C}




Table F2

¢ Annual lateur cosls of a plant for produvcins 10,000 encine

v
4
[¢]
e}
o]
m
)
Lo
?
-

besinning in the Sth vear

Costs in 1,000 Eahts

Tndirecct costs Direct costs
nunber [
Function of wates vages total
personnel]  and sub- and sub- costs
salarlies total salaries total
per year per year
1 2 3 L 5 6 T
Overhead
Ceneral manazger 1 12¢ 120
Production runager 1 8u 84
fhecounting tznager 1 60 60
Purchas ing 1anager 1 35 36
Sales manager 1 48 48
Administration incl. plamniug 7 10 70
Secretaries 6 18 108
Peceptionist-telefonist 1 12 12
Stalf engincer 1 Te T2
Training ensnecr 1 43 L8
Pcrsonnel nanager 1 u8 W
Sub total (1) 22 766 706
Factory hondworkers:
Operators - unckilled 12 7.2 86.u
skilled 230 16.8 3,304
Foremen 10 21 209
Overscer 6 30 180
hepartuent chiefs 1 36 3%
Sub total (2) 265 L, 565,14 B, 5651
Total (1) + (2) 290 5,271.4
Supplementars provisions
5,000 Baht per man per year 110 1,340 1,450
Tobal smmual labour eorcts
jin 1,000 Buht 816 55405 6,122
in 1,000 US 2 227
[}




Table F 3 :

- produc’ - 20,000 encines per year,

Costs in 1,000 Fahts

Indirect costs Direct costs
meber
Punction of & wages total
I‘\'.’I'SC!L".C} and sub- and sub- costs
solzries total salaries total
ror year per year
1 2 3 L 5 6 7
Overhead '
Ceneral manager 1 123 120
Production manager 1 84 84
Accounting mznager 1 €0 (]
Purchasing rmanager 1 30 36
Sales manoger 1 13 18
Administration incl, planmming 11 10 110
Sceretaries 6 19 109
Receptionist-telefonist 1 1z 12
Staff engineer 1 72 72
Training engineer 1 1A 48
Percommel monager 1 0 €o
Sudb total (1) 275 758 758
Factory handworkers:
Operators - unskilled 1¢ 7.2 135,8
skilled Lot 16.8 | 6,837.%
Foreren 4 21 £20
Overscer 7 20 210
Departuent chiefs 1 %6 A9
Sub total (2) uil 7,850.4 7,850,
Total (1) + (2) 50 8,009
Supplcrentors provisions
5,000 Baht per rman per year 130 2,229 2,450
Total annval Jzbour conls
in 1,000 Baht 288 10,171 11,079
in 1,000 U5 $ 571




Exnlanation of Tables F! - F2 and F3

Annual labour costs of the ple..cs by optimum production

Col 1: The scveral functions to fill in the plants according the '
concise barcharts of Tables Dl - D2 and D3 and Tables El -
E2 and E3, numher of personnel,
2: The prumber of persounnel
3/4: The indirect costs

5/6: The direct costs

3 and 5

The wages/salaries per year per man

7: The addition of col. 4 and 6

The supplementary provisions have to cover:
-~ medical care

- contributions to housc rents

- lunches during the working=days




Table Gl : ' »ining and start-up costs of lee- 1 Izbour £ on wnnual vroduetien of v

- - .

54000 encines

in 1,000 Pahts
ran-months in the
totzl in the
salary total
wage . in
1st 2nd rd st P Ird
> per 1 and 1 Ord dyotar | 1,000 !
year | year | year year | year | yeor
, N, {vear ts ¢
\
1 2 3 y 5 0 7 3 9 10
General manager 12 12 120 120 120
Production ranager 6 gl ug
Accounting ranager 12 60 €a
Purchas ing manager 12 36 %0
Sales manager 6 7233 ol
Personnel panager 12 6 48 &y 2i
Receptionist-telephonist - - - - - - -
Adnministration incl. 3 8 2
planning
Secretaries 18 18 27
Staff-engineer 12 72 7>
Training ergineer ¢ 12 us oh s
Milling departrent 43 12 iz 48 e
Turning department 6o 90 12 60 a0
Drilling department %6 5l 12 36 Sl
Grinding departrent - 230 12 20
Pitting department €0 €o 12 co 60
Foremen 30 24 21 54 2
Overseer 6 30 15
Assembling department 6o 48 1? £o u3
Contracting 1nd testing 12 1 12 12 I8
Quality control 12 6 12 12 £
Spraying and packing 12 6 12 12 6
arehouses - - - - -
Workstops . 18 6 12 10 [
Various- unskilled 15 15 ,8 ¢ £
skilled 6 6 12 4 6
Reserve i
Forenman 27 6 21 4o 11
Overseer 12 50 50
Department-chief 6 %0 1%
51| w20 | wwn ) BTV D
Suvplementary nrevisiens
5,000 Baht per ran per year ) 2 2cC 150
Total costs in 1,000 Baht 7ol 1,000 G901 1,000
Totul costs in 1,000 US ¢ 11 50 37 gl




TABLE G _'."LAII.‘III."E TOCES OF LOCAT TARCUR FOR
' N CF 10,700 BRA!
man - neonths in 1,000 Baht
Total
in the Total in the in
Salary
vage 1,000
A t &
st {zutf3raftth ) on hst |2na]3rafyen] o] 0SS
year |ycar |vear | year | yeaor Pear vear | year ! year
1 2 3 y 5 ¢ T 8 9 10 11 12
General Manager 12 12 120 120 120
Production Man & & uz
Recounting : 1z 60 60
Purchasing Manzger 12 36 36
Sales Man:ger It N 24
Personnel Kanager 12 & 3 ] u8 24 10
Keeeptionict-Telephonist
Administration incl. 3 & 2
planning N
Secretaries 18 i8 27
Staff-engineer 1> P T2
Training-eugincer [ 2 i es oh i3] Be
Milling departnont 13 = 17 8 7e
Turning dopariment 103 [ 1o 12 1056 {102
Drilling department 60 | &0 12 (o 60
Grinding departrment i3 17 43
Fitting depavinent (S he 12 73 72
Foremen 30 AN 21 50 lig
Overseer 17 30 30
hssembling depsrtment 182G 35 17 170 %4
Contracting ond testing 3¢ £ 12 36 8
Quality-control o 4 17 27 3
Spraying and pzeking 2 3 1z e 3
Varehousing - -
Workshop 3. 3 1? 34 3
Various - unskilled 36 1% i 15 e
skilled 15 4 1z 18 f;
Kecerve
Foremen lis £ 21 g0 11
Ovcrseer 2 30 €8
Dzpartment-chicf ‘ 2 18
o1 fean e of 209 o B U Bl
Supplementary orovisionc
5,000 Bzht per wonth/year 21 A e,
Total costs in 1,000 Boht 230 poio €30 176 | 2,002
Total conts in 1,000 Ul 11 it 30 £ 1%




TALLE U3¢ C8T8 OF LeCAL LARUR FOR

“PIGH OF 20,000 KLGINES

man - nonths in 1,000 Baht
Total
in the Total in the in
Sa
lary 1,000
vage .
1st [ond [3ra|bth | per fost |2na)3ra |y ey 7o) 0SS
year |year |year [year | year |fear |year |year |year
1 2 3 3 5 6 T 8 9 10 11 12
Cencral Manag iz |z 120 170 | 120
Production Hanagw G 8u ¥4
Aecounting Mansgor 12 60 60
Purchasing Menager iz 36 3¢
Sales Manngor € 18 24
Personnel Hanager 12 6 3 60 60 36 15
Recopltionist-Telephnist -
Adrinistration incl. & 8 3
plonning
Secretnries 18 18 27
Stalf-cngincer 12 T2 T2
Training-cngincer G 17 12 §8 2u ug ug
KEillin;; departoent 150 150 12 150 150
. Turning dervartoent A 1K 192 12 192 19¢
' Drilling departoont 165 102 12 108 | 1oz
Crinding departzont 8i 12 84
Fittings depeartmont 150 150 12 350 150
Forcenmen h3 u3 21 85 85
Overscer 12 6 30 30 15
Acsenbling departoont 0 €0 12 240 6o
Contracting and tcoting 8 17 12 L8 12
Quzlity-centrel 2h 6 12 24 6
Spraying and packing on 6 1z 24 6
Yarchionusing . - -
Vorczhep Y 6 12 72 6
Varicus - unskillcd 60 27 £,8 24 11,
skillcd 18 9 12 18 9
Resarve
Foreren G0 6 ”1 160 11
Ooversecey . 27 30 68
Departnmont-chicf 6 . 36 18 .
o p3es 750 jin 211 |79 | &4 |18y
Suprlemonisry rroviniens
5,007 Baht per mon'h/year ‘ 2t | 555 | 218 65
Tolal conts in 1,600 Baht 235 P34 71 |249 | 3,99%
Totz) costs in 1,000 URE 11 11?7 56 11 190




Explanation of Tables Gl - G2 and G3

Training- and Start-up costs of local labour

Col 1: The functions in the plant

event.5: The training and start-up times spent during the first
three or four years for every function, expressed in
man-months.

5 or 6: The annual salaries/wages per man

event.6:

event.9:

event.10: The training and start-up costs for the local labour
estimated for the first three or four years for every
function.

9 or 11: The total amount of the training and start-up costs for
the local labour

10 or 12: idem in US $

The supplementary provisions have to cover:
- medical care

-~ contributions to house-rents and

- lunches during the working-days.




Table Hl : Labtor Production Costs during

the third vear for a plant with a maximum annual

produantion of 5,000 engines -

in 1,000 Bahts

man-menths in the
total in the
salary total
1st | 2nd | 3ra |V°E® 1st | 2na | 3ra in
year | year | year per ear ear ar total | 1,000
. IS Lyear y y ye us §
- N
1 2 3 k 5 6 1 8 9 10
Ceneral nanager 12 | . 120 120
Production manager 12 8y 84
Accounting manager 12 60 60
Purchasing manager 12 12 36 36 36
Sales manager 12 12 48 48 48
Personnel manager 6 u8 24
Receptionist-telephonist 12 12 12 12 12
Administration incl, 27 60 16 23 50
planning
Secretaries 30 712 18 45 108
Staff-engineer 12 T2 T2
Training enginecer - - - - -
Milling department 14y 15 180
Turning department 180 15 225
Drilling department 108 15 135
Grinding department 24 15 30
Pitting department 156 15 195
Foremen T8 21 138
Overseer 12 30 30
Assembling department 156 15 195
Contracting and testing %0 15 38
Quality control 30 15 38
Spraying and packing 30 15 38
Warchouses 36 36 15 g5 ks
Workshiops . k2 15 53
Various- unskilled 7% 7 45
skilled 30 15 38
Reserve - - - - -
Yoremen h2 21 75
Overseer 24 30 60
Department-chief 12 36 36
129 |1,431 200 | 2,196
Supplementary provisions
5,000 Baht per man per year 55 £00
Total costs in 1,000 Baht 264 12,196 | 3,050
Total costs in 1,000 US § 12 134 144




Table H2 -

LABOUR PRCINCTION COSTS DUHING THE THIRD AND WOURTHYEAR FOR A

PLANT WITH A BAXIMUM ANNUAL PRODUCTION OF 10,000 ENGINES

man - months

in 1,000 Baht

Total
in the Total in the in
—Salary 1,000
vage Total | uS $
1 stl2z2nd {3 rdfl th per 1 st 2nd 3 rdil th
year [year [year [year [ yecar [year | year {year |year
1 2 3 y 5 6 7 8 9 10 11 12
General Monagep 12 12 120 120 120
Production Managep 12 12 8u 8y 84
Accounting Kanager 12 12 60} 60} 60
Purchasing Manager 121 12 12 36 36 36 36
Sales Manager 12§ 12 12 u8 u8 L8 48
Personnel HManager 6 9 ] 2n 36
12 12 12 12 12 12 12
Receptionist-Telephonist
i
Adninistration incl. 27| 8% B4 10 24 I 70
planning
Secrctarics y2f T2 72 18} 63] 108{ 108
Staff-engincer 12 12 72 T2 72
Training-engineer
Milling department 156 300 15 1951 375
Turning department 216 420 15 270 525
Drilling department 120 240 15 150 300
Grinding department 96 15 120
FPitting department 156 300 15 195{ 375
Foremen 60 108 21 105 200
Overscer 24 2u 30 60 60
Assembling department 240 3u8 15 300} u8o
Contracting and testing L8 66 15 60 83
Quality-control 36 45 15 s g3
Spraying and packing 36 s 15 ks 53
Marehousing 60f 60 60 15 75 15 75
Workshop 72 81 15 901 100
Various - unskilled 72 126 7 W2 )
skilled 36 51 15 u5l 68
Reserve
Foremen 60 8 21 105] 136
Overscer 36 36 30 90 90
Department-chief 3] 12 12 36 9 34 36
T1681,685]2,700 266 |2,542 (3,830
Surplemoniary provisisns
5,000 Faht per month/year 701 705}1,125
Total cocsts in 1,000 Raht 7363, 207 |4,955] 8,475
Total costs in 1,000 USY 16} 156 278 o




Table H3 : LABOUR PRCDUCTION COSTS PURING THE THIRD AND FCURTH YEAR FOR
A PLANT WITH A MAXTIMUN ANNUAL PRCPUCTION OF 20,000 ENGINES

man - months in 1,000 Baht
Total
in the Total in the in
Salary
1,000 ]
wage

1stj2nd |3 rdalk th per 1 st |[2nd [3rd il th Total } US §

year |year ]lyear ] year | year lyear | year |year |rear

1 2 3 y 5 6 1 8 9 10 11 12
General Manager 12 12 120 120 120
Production Manager 12 12 T8y 8y 84
Accounting Manager 12 12 69 60 60
Purchasing Manager 12 12 12 34 36 36 36
Sales Manager 12 12 12 u8 u8 48 48
Personnel Manager 6) 9 48 2 36
Receptionist-Telephonist 12 12 12 12] 12 12 12
Adninistration incl. st 132] 132 10 46| 110§ 110
planning
Secretaries 30 72 T2 18 ys5f 108f 108
stalf-engincer 1z 12 T2 T2 T2

Training-enginecr

Milling ceparinment 300, 600 14 3751 750
Turning department 38Y 78 15 80| 960
Drilling department 216] 420 15 2701 525
6rinding department 168 14 210
Fitting department 300 600 15 3751 750
Poremen 96! 192 21 118] 336
Overseer 2y 36 30 60 90
Assembling department u8ct 660 14 500 825
Contracling and testing 96l 132 15 120} 16%
Quality-control . 48 66 15 60 90
Spraying and packing 48 66 15 60 80
Warchousing . 72 72 72 15 90 90 g0
Viorkshop i 168 15 180} 210
Vurious - unskilled 170 228 " 70} 133
skilled 36l 72 19 4s{ 90
Reserve
Foremen 120{ 144 21 210] 252
Overseer 36 36 30 90 90
Department-chiefl 3 12 12 34 9 36 36
A95) 2,524,736 28£}3,91316,748
Supplementary provisions
5,000 Daht per month/year ) 81]1,16%5]1,97%
Total costs in 1,000 Baht 367 |5,078]8,343|12, 795
Tctal costs in 1,000 US 17 201 hol Hie




Explanation of Tables HI - H2 and H3

Labour production costs during the third and

eventually fourth vear (during the production pheses A - B and C

¢ The functions to fill

event.5: The production time during the production phases A-Band C
per function, spent during the first 3 or 4 years, expressed
ia man-months

5 or 6: The annual salaries/wages per man
event.6:
7:
8:
event.9:

event.10: The local labour production costs, estimated for the first
three or four years

9 or 11: The total amount of those costs for the local labour
10 or 12: idem, in US $

The supplementary provisions have to cover:
- medical care

- contributions to house rents and

- lunches during the working-days




Table J: Material costs of a combustion euginc based on an annual
production of 20,000 engines
Amounts in Bath per engine

Phase € and
optimun capacity

Phase A Phase B

Cast Iron for e.g.:
pistons
covers
bearinghouses

- machined by others 375 325

- machines by the own

factory 285

Crankshaft and toothed wheel

- machined by others 130 130
- machined by the own
factory 100

SuBEorts

- imported 100 65 30

- partly imported and partly
machined by the own
factory 10 20

Valves and valve-guides

- import 100 100 100

Fuel pump incl. atomizer
- import 600 600 600

Various 120 110 95

Sub-total 1425 1340 1230

Extra charge due to smaller

production-quantities 100 50 -

Total costs:

in case of optimum
production of 20000 units 1525 1390 1230
10000 units 1570 1430 1265
5000 units 1600 1460 1290




TABLE K! : ANNUAL PRODUCTION COSTS FROM THE 4TH YEAR FOR A PLANT MANUFACTURING 5,000 ENGINES PER YEAR

( excluding depreciation, interest payments)

in 1,000 Baht

in 1,000 US $

In . .
Baht | Direct IndirecLJ Total of which Direct lndirect Total of which
per costs costs foreign | local costs costs ota foreign{ local
year curr. | curr. curr, | curr,
1 2 3 3 5 6 7 8 9 10 11 2
1. Engine-components . 1280 6450 6450 3900 2550 310 310
2. Chemicals, packing
" materials ) 25 25 25 1.2 1.2
3. Fuel and lubricants 5 25 25 25 1.2 1.2
4, Various materials 15 55 20 75 50 25 2.64 1 3.64
5. Maintenance and reparation
5.1. Machinery, installations 70 70 15 55 3.4 3.4 .
5.2. Buildings 50 50 10 40 2.4 2.4
5.3. Cars and truck incl,fuel 160 160 160 7.7 7.7
6. Energy, abt. 500.000 kwh. 120 5 . 125 125 5.8 0.3 6.1
7. Office-expenses, incl. 40 200 200 20 180 9.7 9.7
advertising, folders,
catalogues
8. Lrbourcosts 3396 786 4182 4182 164 38 202
. Licence-rights 20 100 100 100 5 5
13. Production losses 200 200 150 50 10 10
1l. Tetal preduction costs
(rounded of) 10450 12350 117¢90 4245 7455 502 6C 562 204 353
12, Production costs per
coubustion-cngine 2340 113




TABLE K2 3

ANNUAL PRODUCTION COSTS FROM THE S5TH YEAR FOR A PLANT MANUFACTURING 10,000 ENGINES PER YEAR

(excluding depreciation, interest payments)

in 1,000 Baht

in 1,000 US §

In i f which
Baht | Direct Indirégli Total of which Direct {Indirect] Total 22Bas
per costs costs foreign | local custs costs a foreign|{ local
year curr. curr. curr. curr.
1 2 3 4 5 6 7 8 9 10 1L 12
1. Engine-ccrmponents . 1263 | 12650 12650 7700 4950 608 608
2. Chenicals, packing
" materials 5 50 50 50 2.4 2.4
3. Fuel and lubricants 5 50 50 50 2.4 2.4
4. Various waterials :15 110 40 150 100 50 5.3 1.9 7.2
5. Maintenance and reparation :
5.1. Machinrery, installations 120 120 25 95 5.8 5.8
5.2. Buildings 60 60 10 50 2.9 2.9
5.3. Cars and truck incl.fuel 180 180 180 8.7 8.7
6. Energy, abt. 900000 kwh 215 10 . 225 225 10.37 0.5 10.8
7. Office-expenses, incl.
advertising, folders, .
catalogues 35 350 350 30 320 16.8 16.8
8. Labourcosts 5906 | 816 6722 6722 284 39 323
9. Licence-rights 20 200 200 200 10 10
10. Preduction losses 375 375 285 90 18 18
11, Total production costs
{rounded of} 19700 | 1500 21200 8350 12850 947 72 1019 401 618
12. Production costs per
combustion—-engine 2120 102




TABLE K3 : ANNUAL PRODUCTION COSTS FROM THW 3TH YEAR FOR A PLANT MANUFACTURING 20,000 ENGINES PER YEAR
{excluding depreciation, interest payments)
in 1,000 Baht in 1,000 US $
In 1 -y £ whicl
Baht | Direct Indirecé Total of wl.ich Direct Indirect Total o%- MLl
per costs costs foreign | local | costs costs foreign| local
. year curr., curr. curr, curr.
I 2 3 4] 5 6 7 8 9 10 11 12
1. Engine-components . 1230 | 24800 24600 14800 | 9800 | 1183 1183
2. Chemicals, packing .
" materials : 5 100 100 100 4.8 4.8
3. Fuel and lubricaats 5 100 100 100 4.8 4.8
4. Various materials 15 220 80 300 200 100 10.6{ 3.8 14.4
5. Maintenance and reparation
5.1. Macuinery, installations 220 220 45 175 1G.6 10.6
5.2, Buildings 75 75 10 65 ' 3.6 3.6
5.3. Cars and truck incl.fuel 300 300 300 14.4 14.4
6. Energy, abt. 1.500.000 kwh| 350 | 25 . 375 375 16.9( 1.2 18.1
7. Office-expenses, incl.
advertising, faolders, .
catalogues 30 600 - 800 50 550 29 29
8. Labourcosts 10171 | 888 11059 - 11059 490 43 533
9. Licence-rights 20 400 400 406 19.2 19.2
10. Production losses- . 750 750 560 190 36 36
11. Total production costs i
(round numbers) ) 37000 | 2000 39000 16100 22900 1780 96 1876 775 1101
12. Production costs per ' ' '
combustion-englne . 1950 94




Explanation of Tables Kl - K2 and K3

Annual production costs in case of optimum production

Col 1: Elements of the production costs
2: Costs of the elements per combustion engine
3/8: The direct costs
4/9: The indirect costs
$/10: The total costs
6/11: The foreign currency quote-parts

7/12: The local currency quote-parts

Ttem 1: We refer to Table J

Our estimations

8: We refer to tables F1 ~ F2 and F3

Remark : a. We assume that the optimum production will be reached
in the 6th year

b. We assume that goods to be imported can be imported in
this year against reduced import-duties




Table K.4.: ESTIMATION OF THE ANNUAL

EXPLOITATION COSTS FOR THE 6th YEAR

Annual production costs as per
Tables K1, K2, K3

Estimated depreciation based on
the investments, specified in
Tables Cl, €2, C3

Contingencies

Annual exploitation costs in Baht

in US $

Amounts in 1,000 Baht/US §

Annual production combusticn—engines

5,000 10,000 20,000
11,700 21,200 39,000
1,570 2,525 4,220
170 225 300
13,440 23,950 43,520
645 1,145 2,100




PR

I PROVUSTTON COSTS DURDNAG DT START-UT FERIOD FOX A PLANT
oig

WITH A MAXIMUL ANTAL FRODUCTYON CF 5,000 Zng

Amounts in 1,000 Bahts &£ capacity

A

100 -

roduction line

50

v ] A 2B 3 0
Total Total Total Total
1 2 3 3 5 6
1, Engin¢ coxponents 200 3,400 5,800

2, Chemicals, packing materials,
fuel and lubricants and ) 3 60 115
various materiais

3. Maintenuznce and reparations

3.1, Machinery, installations, 25 60 100
buildings

3.2. Cars and trucks, ircl, fuel 100 160 160

4%, Encrgy - 1 70 120

5. Office-cxpenses incl, adverti- 200 200 200
sing, folders, catalogucs

6, Labourcaosts 234 1,35 3,500

7. Licence-rights T 50 90

8. Production losses 50 600 600

9, Total production costs 830 6,000 10,700
(round nuchers) '

10, Foreirn currency quote-part 130 2,200 3,650

1, Potal prod, costs in US $ 6. 106 176




Tatle L

TANT

Amounts in 1,000 Bahts % capacity
: A
100 -
50 preduction-line
-
T L
© T T >
3> years
Total Total Total Total
3 3 L 5 6
-*

1. Engine components oo 4,710 8,580 11,305
2, Chemicals, packing materials,

fuel and lubricants and T (P 150 225

various materials
3. Maintenance and reparations ’
3.1, Machinery, installations, 50 90 125 170

buildinrgs

3.2. Cars and trucks, incl, fuecl 170 160 140 180
4, Energy 25 380 140 210
5. Office-erpenses inel. zdverti- 350 350 350 350

sing, folders, eatalogues
6. Labourcosts 340 3,250 5,009 6,275
7. Licence-rights 15 60 120 180
8. Production losses 100 750 900 800
9, Total producticn costs i,“lO 9,525 15,525 20,140

(round nunbsrs ’
L0, Foreigm currcney quote-port 2%0 3,400 5,2C0 7,700
11, Total prod. cests in US § 12 16h 50 70




Table 13 : AMTAL MITDUOITON onETou
WiTii A BTN

TSR TERYODR FOR A PIANY

Amounts in 1,000 Bahts % capacity

|

100 -

50 -| production-line

-

' ,,<'7747;}/,

N 3 d 3 y Years

§

i
Total Total Total Total

1 2 3 y 5 é

1, Engine components v g ©,150 16,700 22,100

2, Chemicals, packing materials,
fuel and lubricants and 15 150 300 %50
varicus materials

3. Hointenance and reparations

3.1, Machinery, installations, 8o 140 180 290
buildings
3.2, Cars and trucks, inel., fucl 200 250 300 300
4. Energy 50 140 250 375
5, Office-expenses inci. adverti- 500 600 €00 600
sing, folders, catalogues
6. Labourcosts 370 5,100 8,350 11,060
7. Licence-rights 25 300 G¢oo 900
8. Production lozses 150 1,500 1,600 1,500
9. Total production costs 2,270 17,500 26,100 17,400

{round numbers)
RO, Foreign currency quote-part 505 6,500 9,000 11,600

i}, Total prod. costs in US § 18 312 423 ‘102




Explanation of Tables L1 - L2 and L3

Annual production-costs during the start—up period

Col 1: elements of the production costs
2: costs, applying to the first year
3: costs, applying to the second year
4: costs, applying to the third yeat
5: costs, applying to the fourth year
6: costs, applying to the fifth year

Item 1: We refer to Table J

Our estimations

6: We refer to tables Gl -G2 - G3 - Hl - H2- and H3




TABLE M1: WORKING CAPITAL FOR A PLART WITH AN ANNUAL PRODUCTION
OF 5,000 EXGIRES

Amounts in 1,000 Baht

years

Manufacturing 5000 eagines
Jper ycar

1. One month labor 230 | 2700{ 350014200 35200 {200 | 420014200]4200 [4200 | 4200
2. Two months materials - 609] 8020|1125 1125 {1125 | 11250 112511125 {1125 } 1125
3.1. One month finished

goods (own producrioun) - 4001 70011000 {1000 10060 | 1000} 1000 {1000 11000 | 1000
3.2. Three months finished

goods (import) 250 | 480
4. Two months receivables - 1120} 224012800 {2800 2800 12800} 280012800 |2800 | 2800

5. Total in 1060 Baht
(round numbzis) 500 | 53001 724019125 {9200 (9200 | 9200220019200 {5200 | 9200

6. Total in 1000 US § 24 1 255 348 439 442 | 442 | 442] 442} 442 ) 442 | 442




TABLE M2 : WORKING CAPITAL TOR A PLANT WITH AN ANRUAL PRODUCTION

OF 10,000 EXGIiES

Amounts in 1,000 Baht

years

] 2 |3 4 5 6 7 8 |9 10 | n

PManufacturing 10,000 engines

per year
1. One month  Jlabor 23011900} 39500 5200; 6750]6750] 6750 6750 6750;6750] 6750
2. Two months materials .- 140| 900 1600} 220¢{ 22001 220Q 2200 2200|2200 2200
3.1. One ponth finished .

goods (own production) - 1 110{ 75QG 1250f 1800|1800 180¢ 1800{ 1800} 1800| 1800
3.2. Threc months finished

goods (import) 4801 960
4. Two monqhs receivables ~ 11120 225Q 4500} 5600{5600| 560(¢ 5600 5600|5600} 5600

5, Total in 1000 balit
(round numbers) 725142501 785012600{16500§6500 [1650¢16500{165008 6500116500

6. Total in 1000 US $ 351 2051 377 606 793 793| 791 793 793 793 793




TABLE M3 : WORKING CAVITAL FOR A PLANT WITH AN ANNUAL PRODUCTION

OF 20.000 ENGINES

Amounts in 1,000 Baht

ye:rs
] 2 |3 A R 7 18 |9 10 | 11
Manufacturing 20,000 engines
per year
1. One month labor 235 12750 | 63001 50011100 {1 1100111000 1100} 1100 {1310d11100
2. Two months materials - | 250 | 1700} 300014250} 4250 4250] 4250|4250 4250 4250
3.J. One month finished
goods (own production) | — | 200} 1400} 2400]3250 | 3259 3250} 325013250 325d 3250
3.2. Three months finiched
goods (import) 960 {1920
4. Two months receivables - 12250 { 4500900011200 {11200 12008 120011200 {1120011200
S. Total in 1000 Baht N b
(round. numbers) 1200 {7400 14000:300040000 3000039000 5000010000 {20000430000
6. Total in 1000 US $ 58 1356 | 673111061442 1442] 14420 146211442 1 1442} 1442
[




Explanation of Tables M1, M2 and M3

Working capital calculation

Item l: based on tables Fl, F2 and F3

Item 2: based on tables K1, K2 and K3

Item 3.1: based on tables K1, K2 and K3

Item 3.2: see the text.

Item 4: Although we recommend maximum terms of payment: |l month
after delivery, the praxis will show that one has to
calculate with a longer period of payment, especially
during the first years.

The amounts have been based on the s les-prices of the
combustion—-engines.




Tadble 11

A
Tave

o Cc
{excludiin: cventual repariing ¢
for a pluni producing 5,000 engines

Imn Fosigtonge

NP8

g

{field + hore)
s}

st
s

T

% Amounts in 000 US §
A
100
Production line
50
V4
S
0 '3 Y T Y T T P
1 2 3 L 5 1 1z
total total
man-months in the ;cotalcosts rlights
T'ter jman er costs t fotal costs
TEer fman- 5 q
1st | 2nal 3ra | Sen {stn | éin PET 1,000 cost poratl 4n
ear lvean [vear | vear | vear| voar 6th lmonthuonth s $ fires|per Pligntus N
v vearyy veir | v Yo vear lichtbosts M
1 2 7 L 5 6 7 8 1 o lio 11 12 | 13 14 LS
Prelininary costs for the
start-vp
Managerent 7 i 6 y2 y
Building construction and
technical equipment 3 3 6 5 30 6
Training 1 1 5 5 1
Various k 1 1 5 5 1
Sub total ETE 15 82 {1z | 1.2[w .4 ogiuo
Monthly expenses 12 1 12,000
Total costs US $ 105400
Total costs Baht 226C000
Training and supporting
costs
Managenent I € 10 € 60 6
Engineering 3 6 9 5 s 3
Training 3 9 1z 5 6o 1
Various % 2 2 i 5 20 4
Sub-total 12| 23 35 185 | 17| 1.2]z0.4] 20540¢
Monthly expenses 21 ] 21000
Total costs US § _?:é,'_&go
Total costs Baht 4950000
Production-supportinre and
efficiency improveunont
Management 2 1 3 6 18 3
Engineering L 2 6 5 %0 L
Training 2 4 2 I hxe 14 5 70 | 11
Various % 2 1 3 5 15 K
Sub~total ol Bl T2lio | zel 1|zl ezl oa.zlee [asppeo
Monthly expenses 25 1 25000
Total costs US §
Totul conts Baht 3

% = financinl-,

PRI N PN NPIS SO NP [ (.
v tive-, berhrtesl conpullarey




Table N2 : Foreicn Technicnl Ascistonce Costs (field + hone)
{excluding eventual repertirs costs)
for a plant producing 10,000 enginres

Amounts 3w 1,000 US 2

o)
é\copocily
1004
production line
5o}
s
rd
u’ 3 1
; R T T 4 yeans
man-months in the totalcosts] total fiights total
15t |2nd | 3va | btn [5th | 6tn proer|nen- Jper jcosts cost firinl| €098
ear rear lyear rhear lvear Gth mentHronthi 1.000 biies ner [‘lig.t in
year |vear|year | vear pear 1% bear s 2 s puthocts | US 8
1 2 3 4 5 6 7 & g |10 11 iz | 13 4 15
Preliminary costs for the
start-up
Management 7 7 6 42 L
Building construction and
technical equipment 4 3 7 5 35 é
Training 1 I 5 5 1
Variocus &k -1 1 5 5 1
Sub-total 13| 3 16 871 17 | 1.2 |:4.u]| Toapee
wonthly expenses 12 1 120C0
Total costs US $ i_},{{gg'
Total costs Baht 2/+090C0
Training snd supporting
costs
Management 6 4 10 € 6o 5
Engineering i 6 10 5 50 3
Training 6 4 10 5 50 i
Various % 2 2 L 5 20 i
Sub~total 18 | 16 3L 50| 17 | 1.2 |20.4] 200400
Monthly expenses J1 1 31,000
Total costs US $ P00
Total costs Baht
Production-svmportire and 1T
efficicney improverent
Management 3 1 y [ 2L 2
Fnglneering 4 2 6 5 30 b
Training i 2 4 Ex2 18 5 90 15
Various X 2 1 3 5 15 3
Sub-total —1_3 | 2| 1o 1 155 ’,;}' 1.2
Monthly expenses 70 1
Total coste US §
Total costs Baht

£ « firancial-, accounbine-, adrinilstrative-, teohnical conmvlitorey
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Taltle N3: Yovefen Techvic~l Assistanes Cocts {field + hons)
{excluding evenitual reportin. costs)
for a plant producing 20,000 engines

%
) Amounts in 1,000 US $
100
-
p
, 59+
L}
* 0 r
man-ponths in the totalcosts botal f1lights To?al
an- |per costs costs
Znd ith |5t Gen JRToer | ’ .00 st Jtotal
1st “Ln: B‘rd 'ha: Sth ¢ ~| éth [montrgmonth 33 $ctimes S Sy U;n$
pear |year [year |[year lyear|yes vear r1ichtcosts
1 2 3 4 5 6 T 8 9 19 11 12 13 14 15
Preliminary costs for the
start-up
Management 7 T 6 y2 1
Building construction and
technical equipment 5 5 10 5 50 7
Training 1 1 5 5 1
Various % 2 2 5 10 2
Sub-total 151 5 20 107) | 1.2fa7  {12u000
Monthly expenses 15 1 15000
Total ¢ sts US § l}g,c_)gg
Total costs Baht £J00000
Training and supporting
gosts
Management 6 y 10 6 60 6
Engl neering i 10 14 5 70 3
Training 6 8 14 5 70 y
Various % 2 12 6 5 30 y
Sub=total 18| 26 m 230 17| 1.2l20.4 | 250100
Monthly expenses 43 1 §2,000
Total costs US § g_g_l_t__g
Total costs Baht
£870000
Production supportins ond
efficlency improvement
Management 5 1 4 I3 36 3
Fngineering 10 b 16 5 80 b
Training 4 2 2 | 5x2 18 5 90| 15
Various % 2 1 3 5 15 3
310 | 2 | 10 | 3 221 25] 1.2030 25000
Monthly cxpenses 42 1 Lanoe
Total cousts US § 'EBFER;E
Potal cost Paht o

£ = finanedal-, accoun®ing~, advinictrative~, trolnicul econmultnucy




Table C1 : Summary of the costs for

an_annual production eof 5,000 encines

Amounts in 1,000 Bahts

Total costs

Co3ts in foreign currency

Costs in local currency

Fralain annual borkin ;:::.:i L nves t-.»r:i:me arnual working votal investd ”:;iq amuallwrking total

. rt'gdiot-ion::ap;;ﬁ total z:ii- :w st;\rt- lzzz;on capit;l total 1,000 besie ments Istart- dz::';on{capital total 1,0C0

‘ Istance up us ¢ up Us $
' 5 T 9 11 12 13 L 15 17 18 | 19 20 21 22

§ - 9,510 1,860} - 240, 6,810. 327 2,200 2t0{ - 260 | 2,700 130

51,100 §30] 4,800) 18,225 3,000 130] 8uo| 9,465 Uuss 3,000 | 1,100 700l 3,960 | 8,760] 421

3 700 | 6,000| 1,950| 12,999 2,350 2,200 60| 4,895] 235 1,730] 700| 3,80081,890 | 0,100 390

10,700| 1,875} 14,570 1,715 3,650 60i 5,425| 260 380 74059 1,815 | 9,245]  Lkg

11,000 12,200 1,129 4,200 5,325 256 - 6,80& 75 | 6,875 330

11,7c0 12,339 250 4,245 4,u95! 216 380 7,459 7,835 377

11,709 12,209 250 4,245 4,695 226 50 7,959) 7,505) 360

12,100 12,730 250 4,245 u,495] 216 380 “! 1,855 8,2350 396

12,100 13,590 250 4,285 5,095 245 400 7,855 8,255 397

12,100 12,480 4,245 4,2u5| 205 380 7,855 8,235| 396

12,100 12,350 4,245 b,u4s| 204 50 7,855 7,905 330

12,100 12,480 4,245 u,245| 205 380 7,855 8,235 196

12,100 12,100 4,245 4,2u5) 205 7,859 7,853| 376

2,040 [124,530) 9,200 167,62 11,050 44, 140( 1,200[67,880( 3,262 9,310 | 2,040 | 80,390 8,000 |99,740| ¥,79%

a —




Table 02 : SIMMARY OF THE CCSTS FOR AN ANNUAL PRODUCTION JF 10,000 engines

Amounts in 1,000 Baht

Total costs Costs in forelgn currer. Costs in local currency
foreier Torel forel
. = raini total | oro o] Lrainh total gn :rainin! total
technilq ! annual techni- annual techni- annual
o N irvest® and l Norking| in invest-| and jworkl in invest4 and prorking in
manfeal . .. lpro- total cal L. . pro- total cal pro- total
garsy ments | start-). capital 1,000 nents start- lcaplital 1,000 ments [start-~ capital 1,000
; L55i= u duction Us & assi- u fuction! us ¢ 1354~ up  |ouction s ¢
i stance ? stance P Ftance P M
by 2 3 & S 6 T 8 9 20 11 12 13 14 15 16 17 18 19 20 21 22
| '
P 2,004 7,350 230 - 725 110,785 3519 | 2,000, 4,730 - L80| 6,810 327 3,500 230 - 2451 3,975 191
2 2,500 9,350} 1,550] 1,410 3,525 |19,225] 925 | 2,900] 5,340 250 geo| 9,610 462 4,000 1,55¢{ 1,160f 2.905] 9,615] Lé2
; 2,3'~cl 7,000 650! 9,529 3,500 23,015 1,107 | 2,350] 5,300 3,100 700}11,750] 565 1,600 640l 6,125| 2,900} 11,265 &uz
?."-:i ) F1C 10 17,72 &,7I0 1 25,948%]1,208 2,280 2,420 5,200 €00 [10,430 502 gs8¢0 180§ 10,325] %.,15C]15,53% TLt
*,.:J - 20,180 3,800 | 23,145| 1,210 | 1,128 - 7,700 8,825 Lo - 12,4%0] 3.,900(14,340] 784
_ 233 380 21,2049 21,83011,050 250 - 8,350 8,6001 k14 380 12,850 13,230 31
- 23] - 21,200 21,450,031 250 - 8,350 8,f00 41k - 12,850 12,85% 417
i : .
; l o3 73 21,4509 22,930(z,202 250 380 5,20 3,500 4z3 nEL 13,450 1,620 A
| P 223 - 21,5890 22,150[ 1,055 2350 - 8,350 8,600 41l - 13,550 13,550 £52
i -
i t 0 25d 2,230 21,904 24,2854 1,147 250} 1,130 8,359 9,73¢ LEa 1,000 13,550 14,550 700
é it - - 21,009 21,89211,003 - f,570 2,295 ucl . - 135,000 13,50¢ 7z
1
b ~32 21,504 2z,%8211,¢000 300 8,370 8,450 b7 430 17,55C 14,058 A2
3
10 21,909 21,0C0{1,053 &,350 2,350 Lol 17,550 13,550 652
R 21,909 21,900 1,053 8,350 8,350 4o 13,550 17,550 Acz
| ‘ R ’
Pramod 11,70 432,0800 2,000 7R2, 300 16, 50G505,170 14,475]11,325[19,53C 91,700| 2,4C0125%,555( £,035 12,320 2,600/150,62014,100k7G,f20) 3,400
i ;




Tabdle 03 : Summary of the cests for an annual production of 20,000 ergines

Amounts in 1,000 Bahts

Total costs

Costs in foreign currency

Costs in local currency

Fraini total foreien rainiyg total ) total
g |FWUALL o ing tn ot vest annual in invest ansuall ing in
) pro- 1FOTRIRElpatal cal pro- "8 total nro= total
stars- capltal 1,000 rents 1,000 ments capital 1,000
duction " 2551~ duction duction -
us $ Us $ Us ¢
stance
5 6 7 8 9 10 12 b2y 15 17 19 - 20 21 22
35 - 1,290 15;370 7401 24250 5,283 - g,455 110 6,460 235 - 2L0; 6,874 339
S 2,250 €,200139,935 1 1,08C) 3,153 9,994 3T 14,797 712 £,5CC1 2,3451 1,8750 4,904 14,020 T
175 | 17,500 &,400]u0,33¢] 1,950 3,571 8,774 6,500 18,840 907 2,9¢51 1,179|11,0C0| £,600 21,740 1,04
0] 20,100 o,000{23,l%0] 2,208} 2,004 4,004 9,004 17,04C tee 1,470 250126,100| £,0CQ 2u,%2¢) 1,«5n
P37,700) T,0200L5 000 2,237 1,004 - 14,600 17,807 se - 22,0001 5,704 &0,71% 1,400
30,000 33,5201 1,¢62¢ 274 - 15,106 16,350 785 670 22,909 25;570 1,137
73,000 39,250} 1,890 254 - 16,104 16,350 785 - 22,900 22,900 1,2c:
0,300 41,720 2,00 254 Lsg 14,104 14,600 a1¢, 720 124,200 u,0200 1,10
Lo, 300 42,55¢) 1,650 254 - 14,109 16,358 785 - 24,200 24,200, 1,175
49,300 43,97C 2,117 250 1,609 16,109 17,9590 8és 1,820 24,200 26,020] 1,250
40,300 %0,300]| 1,9%0 - 16,100 15,100 77 - 24,200 24,200, 1,14
%0,33¢ 41,370 1,290 150 16,104 16,550 795 720 zu,éoo 24,9200 1,14¢
10,300 10,300 1,940 16,109 16,100 775 24,200 24,2001 1,145
40,300 Lo, 3004 1,040 16,104 16,100 775 24,200 24,200 1,145
¥.00% Ji7, 550 30,000] <, 792 [25,355 | 15,074 30,537 075,379 p25, 580! 10,850 21,665 p71,175| 25,50q7%22, 345 15,52




Explanation of the Tables 01, 02 and 03

Summary of the costs

Col.

Col.

coll
Col.

Col.

Col.
Col.
Col.

Col.

Col.

1 :
2 :
3 :
4 :
5 :
6 :
7 :
8 :
9 - 15:
16-22 :

sequential years

the costs for foreign technical assistance as specified
in tables

the investments as per tables

the training and start-up costs as determined in tables
the annual production-costs as calculated in tables,
whereas we took into account increased importduties
after the first five years of production

the working-capital as estimated in tables

the addition of col. 2+2+4+5+6

idem, in US $

the foreign currency quote-parts of the foregoing
columns 2 through 8

the local currency quote~parts of the foregoing
columns 2 through 8.




TABLE PI

: ANRUAL SALES-INCOME OF A PLANT WITH A MANIMUM CAPACITY OF
5,000 ENGINES
AVERAGE SALES PRICE: 3,500 BAHT (US$ 170)

) Extra income Total :
Annual sales owing to
pfficiency-ipprovest
so? i
so}d incone 'Ofd income |7 1,000 us $
number . nuzher . Baht
of in of in
. 1,000 B. < .. 1,000 B.
engines engines

1 2 3 4 5 6 7
Ist year - - - - - -

. ")
2nd year - import 400 - - -

production 100 350 350 16
3rd year — production 2250 7850 7850 380
4th year 4500 15750 15750 760
5th year 5000 B7:09 17560 840
6th year 5000 17500 17500 840
7th year 5000 7502 25 87,5 17587 845
8th year 5000 7500 40 140 17640 850
9th year 5000 7500 50 175 17675 850
10th year 5000 7500 69 210 17710 850
11th year 5000 7500 65 228 17728 850
12th year 5000 7500 70 245 17745 855
13ch year 5000 7500 70 245 17745 855
Total 82740 R787

') We suggest that the selling-price covers the costprice.
This costprice has not been included in all sur previecus czlculations

Col. 4/5:

Although the plant has been sct~up for an optimum annual
production of 5,000 combustion-engines, it will be possible
to shorten the machine-times, waiting-tivn~s, proces:ing-times,
.in the course of the years due to efficlent improvement
stimulated by thorough training, resultiung in a higher
productionvolume.




TABLE P2 : ANNUAL SALTES-INCOME OF A PLART WITH A M3XIMUM CAPACITY OF
) 10,000 ENGINES

AVERAGE SALES PRICE: 3,500 BAHT (US$ 170)

) Extr? income Total
Annual sales owing to
kfficiéncy-improvem.
A E N LT
engg:es 1,000 B. engg:es 1,000 B.

' I 2 3 .| 4 5 6 7
Ist vear - - - - - -
2nd year - import " 700 - . . -

production 250 - 875 875 40
3rd year - production 3000 10500 10500 500
4th year 6000 21000 21000 1000
5th year 9000 - | 31500 31500 1515
6th year v 10000 35000 35000 1680
7th year 10000 35000 50 175 35175 1690
8th year 10000 35000 80 280 35280 1700
9th year 10060 35000 100 350 35350 1700
10th year 10000 35000 120 420 35420 1700
11th year 10000 35000 130 455 35455 1700
12th year 10000 35000 140 490 35490 1710
J3th year 10000 35000 150 525 35525 1710
14th vear 10000 35000 150 525 35525 1710
Total 382095 18357

') We suggest that the selling-price covers the costprice.
This costprice has not been included in all our previous calculations.

Col. 4/5: Although the plant has been set—up for an optimum annual
production of 10,000 combustion~engines, it will be possible
to shorten the machine~times, waiting~times, processing-times,
in the course of the years due to efficient improvement

stimulated by thorough trainiag, resulting in a higher
production volume




TABLE P 3: ANNUAL SALES-INCOME OF A PLANT WITH A MAXIMUM CAPACITY OF

20,000 ENCINES

AVERAGE SALES FRICE: 3,500 BAHT (US$ 170)

. Extra income Total
Annual sales oving to
pfficiency-improveny.
AN ey
°f 1 ooon | °F 1,000 B
engines engines
1 2 3 4 5 6 7
Ist year - - - - - -
2nd year ~ import R 1500 - -
production 500 1750 1750 80

3rd year - production 6000 210090 21000 1000
4th year 12800 42000 42000 2000
5th year 18600 63000 63000 3030
6th year 20000 70000 70000 3360
7th year 2C00v 70000 100 350 70350 3380
8th year 26000 70000 160 560 70560 3400
9th year 20000 70000 200 700 70700 3400
10th year 20000 | 70000 240 840 70840 | 3400
11th year 20000 70000 260 910 70910 3400
12th year 20000 | 70000 280 980 70980 | 3420
13th year 20000 70002 300 1050 71050 3420
V4th year 205000 70000 300 1050 71050 3420
Total 764180 | 35724

') We suggest that the selling-price covers the costprice

This costprice has not been included in all our previous calculations.

Col. 4/5: Althouyh the plant has been set-up for an optimum annual
production of 20,000 combustion-engines, it will be possible
to shorten the machine-times, waiting-times, processing-times,
in the course of the years dve to efficient improvement
stimulated by thorough training, resulting in a higher
productionvolume.
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