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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 tcchno-economic feasibility study regarding the local 
manufacture of such engines through the establishment of a new 
plant with provision for its expansion to ~eet 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 survPy was undertaken in Thailand during the period April 5th 
to Hay 20th consisting of 

Mr. G.E.G.M. Grunning 

Prof. G.J. Quast 

Mr. H.C.P. de Vries 

Industrial engineer teamleader 

Mechanical engineer mernbP.r 

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 J. 

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

l 
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I. RECOMMENDAT!ONS AND CONCLUSIONS 

I. The Third National Economic and Social Development Plan 
started at the beginPing of 1972. 
In the first and second five-year plans the emphasis was put 
on the development of agriculture and of infrastructure. In 
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. 

2. Up to the present the government has successfully paid great 
attention to financial stability of the country, especially 
price stability and mainte.iance of a hi.gh level of exchange 
reserves. 

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

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

5. 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. 

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

7. Private investors in Thailand are still not used to th2 way 
of investing in industrial enterprises as found elsewhere. 

8. However, entrepreneurs in Thailand are dynamic, flexible and 
are well able to take advantage of changing opportunities and 
circut:1stances. 

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

JO. 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. 

J 
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II. 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. 

12. 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 
rnC'ment. 

13. The projected market demand for four-stroke gasoline engines 
in Thailand will continue to show a larger growtli 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. 

14. 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 fo~r-stroke gasoline ePgines (4 HP). 
There exist no distinct plans to produce diesel engines in 
Thailand. 

15. 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 - IS HP gasoline engines 
in the four partner countries of Thailand in the ASEAN group: 
Malaysia, Singapore, Indonesia and the Philippines. 

16. For technical and production reasons and from the demands of 
the market it is considered advisable to start with a production 
of hopper cooled diesel engines of about S HP capacity with 
a maximum of 2000 rpm. 

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

production c:apaci ty 5000 10,000 20,000 mi ts per 
-cl·· r , 

financial evaluation insufficient reasonable good 

economic evaluation excellent excellc~nt excellent 

I 
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18. From financial and economic viewpoints and for reasons of 
marketing it is recommended to st3rt in Thailand with an 
engine manufacturing plant with a production capacity of 
10,000 engine units per year. 

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

20. 

2). 

22. 

23. 

24. 

25. 

as follows : 

Total capital to be invested 

Invested capital per employee 

Annual turnover per employee 

Number of employees 

Annual gross profit 

Capital/output ratio 

2,115,000 us$ 
4,000 us $ 

5,800 us $ 

290 

29.2 percent 

I : 2. 8 

Financial internal rate of return 16.8 percent 

44,000,000 Baht 

95,000 Baht 

122,000 Baht 

Expansion to a production capacity of 20,000 units per year will 
he feasible five years after startiLg 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 (SHP). 

It is recommended that a review :->f tax and duty rates on the 
import of internal coI:1bustion 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 
cxtcrnalsuppliers and that training be provided to management 
in the use of modern techniques of business admini stratio. , 
productiun planning and control and m~rketing. 

The information availaLl2 on Thai industries that could supply 
certain engine parts and on the plans for improvement ~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 
havethcse data readily available on thebasis of individual 
companies and on the national level. 

Thailand possesses iron casting industries and a high tensile 
bolts and nutu manufacturing plant. On this account and becm1se 
other adequate subcontractors exist it is not advisable, for 
finnncial recisons, to provide fac~litics for these specialized 
products in the proposed engine production plant. 

It is recommended to use universal production equipment in order 
to assure sufficient fleY1bility of the production system and to 
facilitate training of machine tool operatnrs. 

I 
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2. GENERAL INFORMATION 

2.1. Political, Economic and Social Background 

Tendencies 

The Kingdom of Thailand is mainly agriculturally orientated. 
About 807. of the population finds a living fo 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, Tb;ii l:!r.d !:.'.!~ 
been a constitutional monarchy. On 17 Novem~~r 1971 the new 
constitution of 1969 was suspended. _t\.!: r:he same time parliament 
was dissolved and the government replaced by a National 
Executive Cound I headed by the former prime minister Thanon 
Ki ttikachorn. 

The Government represents a close knit coalition between the 
military, aristocracy and private businessmen. The strongf'st 
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 'Jne of the strongest 
traits of the Thai society. This has also been demonstrated 
in i..11t:: Thai government and civil service. 

A strong emphasis on financial stability has been one of the 
features of the Thai economy. The government has traditionally 
encouraged cautious fiscai and monetary pnlicies, 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. 



- 6 -

During the 1960's Thailand had 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 increasing role of Japn1 in the world economy and 
particularly in South East Asia, economic relations between 
'Thailand and Japan are becoming more important. 

Quite remarkable in Thailand is the exceptionally rapid 
growth of its economy during the years from 1966 to 1969. 
In this pe1 iod Thailand experienced the favorable combination 
of a 9 percP.nt 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 increasing demand. The increase in demand was 
met by an expansion in real production and a steep fr.crease 
in imports. 

The turning point came in 1969 clue to a combin::ition of the 
decline in U.S. military expenditures and a d.;-crease in prices 
of the main export products. In 1970 the demand growth 
slowed do»m 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. YPt 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 197!. 

'!'he developrr.ents in external economic relations in 1971 show 
good promise, a tendency which continues in 1972. 

Exports in 1971 are estimated at 16.200 million Baht,A 
wl1ich is an increase of JO percent as compared with 1970. 
Export of rice, tapioca, maize, rubber, tin and sugar 
increased both in val1Je and in quantity. 

A 1 US $ 20.8 Baht 

l 
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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 rebulted in 197lin a smaller deficit 
in the foreign goods traffic on account of an import decrease 
from Japan and an export increase tc that country. 

The decrease 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 
not modified a devaluation took place in 1972. 
a further export increase is to be expected. 

the US $ was 
Owing to this 

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

The Third National Economic and Social Development plan started 
in 1972. The two preceding prof,rams have focused in the first pln.ce 
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 ec:onomjc 
problems that have arisen together with the associated social 
problems. The economic prol:llems 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 dec1 ine of direct investments in Th<:.iland. 

In the sod al field the problems are caused by changes in the 
social values and beliavior 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. 

I 
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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 gro\..'th 
rate was 7.2 percent. 

The projected total annual grm,th r.'.lte for agriculture is 5. I 
percent. For crops it is relatively low, i.e. 4.6 percent. 

The development program was revic,·:cd by a mission from the 
World Bank. The opinion of the mission was that the growth 
objectives of the Third Plan are acceptable. The strategy 
to achieve the aims was considered reasonable. However, a few 
shortcomings, e.g. in the collabo1 at ion between governmPntal 
organizations, might constitute an impediment for the prop~r 
execution of the Plan. 

2.2. General Information on the Industrial Fields 

General 

For the term of the third 5 year plm the inclustd al growth is 
estimated at an average of 8 percent (this \-:as for the secor.d 
5 year plan 9.2 percent). The slower rate of increasu is explained 
by the ex~~cted rmaller increase in demand of industrial products, 
especiall~ during the first years of the Plan. For new industries 
is calculated with a growth of 9.2 percent. The Plan emphasizes 
the need for rationalization of the industry, with general 
orientation towards exports of manufactured products. This 
entails the introduction of extew;ive market research, sufficient 
financing facilities and the avail ability of a well trained 
and skilled management and technical potential. 

The expansion cf 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 industriP.s, 
will be continued, 

l 
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The government will pay special attention to the removing 
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 indcstrializ.'.ltion proc:.::..>. Encouragement 
should be especially given to those countries which will 
broaden the capital investment structun• 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
lerm profit" way of thinking is prevalent. As already 
rnentj oncd the Thai entreprem,urship is characterized as 
adapt.able 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 substitut:..on with 
a good chance of short term profit are becoming exhausted. 
The domestic markets often are too small for production 
at an economic rate. 

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

~Y~!~~~~!-~~rP.£!! 

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

I 
I 
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import duties on raw materials and spare parts, freedom to 
bring iP foreign technicians, rights to export profits and 
the right to own land. 
Du..-ing the Third Plan the Promotion of Industrial Investment 
Act will be improved by placing special esphasis on import 
substitution and export activities utilizing do1:1estic 
raw materials and labor and established outsi.de the metro
plitan areas. 
High priority is given to small and medium scele private 
industries in the machinery manufacturing sector which will 
provide a basis for future expansion. 
As stated in the Third Plan chapter 9 the govermcnt is aware 
of the inadequacies in goverment services and infrastructure. 
During the next five years the coordination bet~een various 
governmer.t agencies concerned with industrial development will 
be improved. An Industrial Information Centre will be create~ 
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, tu 
select the best locations for industrial estates, free trade 
zones and industrial export zones. 

2.3. 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 iniprov~ the 
tax structure not only to increase the revenues, hut also to 
reduce social injustices. Industrial development a]~o 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. Cor.1pany Income Tax 

b. Taxes on Remit tancc5 Ab rood 

c. Business Tax 

d. Personal Income Tax 

e. Import duties 

Items a. b. c. d. are described in "the Act Promulgating the P..cvencu 
Code BE 2481". 
Item e. is described in "the Emergecy Degree on Customs Tariff 
BE 2503". 
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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 
are taxed only for the part of the net profit, earned in Thailand. 
If a company has a part of at least 50 percenc: owned by a 
natural person, then the company is sul;ject 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 
Bahe, to 20 percent on a net profit between 500,000 and 1,000,000 
Baht, to 25 percent on a net profit exceeding J,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 1s a gross receipts tax to be payed monthly based on the 
proceeds fro:n 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 cotnbustion engines iuiporter-producer
e;.:porter 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 equipment used with electricity, fuel oil or gas -
importer of producer - rate of tax : 15 percent 

- Business category I : sale of goods type I (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 Emerrcncy Decree on Custom Tariffs mentions as rate of 
Business Tax on internal combt1stion engines other than motor units 
for bicycles 3 percent 
(see item nr. 84.06 and Code for Business Category Type and Item 
nr. 2301) 

I 
' 
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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 seems to us hi~1 as compared with other tax 
rates. Only two groups are subject to higher taxes (30 %) , i.e. 
importers- producers of motorcars/mot0rbuses, and of liquors/ 
alcoholic bevrrages. 
We are of the opinion that on account to the agricultural related 
chdracter of the product and of export prospects, the tax percentage 
for o small combustion engines producer should be set as low as 
possible. It may even be that an export bonus could be considered. 
Of course financial priorities set by the government will largely 
determine such measures. 

sub d. 

All persons who earn income frome employment or business in Thailand 
must pay personal incm:1e tax. The taxes are progressive and vary 
from 10 percent to 50 pelcent. En.players are rnq11ircd to \-1ithhold 
persc'llal income tax on salaries paid to employees. 

sub e • 

.'\ssumin3 that exemption of import duty can be obtained for imports of 
production cquipmC'.nt, we have considered only the import duties 
on the principal parts of the 2ngines which r1usl be permanently 
jmported. 

We have further assumed that these accessories come under Item no. 
81106 - "spare parts' of the Ernergy Degree on Custon:s Tariff , as no 
other item was found which could refer to ccr.iponcnts for internal 
combustion engines. Un1ess ti1ey should come under item no. 84(15 -
"machinery pa~ts •.••••• not falling within any other heding 
in this chJpter". However, then they arc 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 pro flt; 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. 

J 
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If we calculate the total import duty we obtain: 18.9 percent 
combustion engines a~d 25.15 percent for spare parts. 

for 

In this way the situation in Thailand for the producer of combustion 
engines would be less favorable than for the importer of cor:Jplete 
engines. \-!e recommend therefore to make the import duties on co!'.!ponents 
of internal combustion engines at least comparable to those on 
complete engines and if possible to set them even lo\-:cr as a 
stimulating factor. 

It must be noted that import duty on combustion engines with a 
horsepower rating not less than 400 BP has been rcduc~d to 5 per
cent on June 8, 1970. We arc of the opinion that a similar tariff 
would be justified for the small comoustion engine in view of its 
incre;:ising importance for Thailand. 

Finally, it ~ay be observed that for the purpose of export pront>tion, 
the l1inister of Finance has recently issued a notification (no. 
C 5/2514) reducing the rate of import duty to one tt'nth of that 
sped fied in the Custom Tariff for the goods imported for the purpose 
of producing, or assembling into goods for export. 

In general industrial financing possibilities in Thailand are 
limited and relatively expensive. For large investoents usually 
fcr2ign financial participation is indispensabl<', which may 
take the form of joint ventures. 
This r.1ay easily be supplemented with transference of know-how, 
management assistance, etc., which certainly in tl1e case of a 
more complicated production proc..:;,ss as the production of small 
co:nbustion 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. 
i~;-I~~;~~~~-~~~es vary from II - 15% per annum depending on 
the credit status of the borrower. 
In spite of the relatively high inter~st rates many borrowers 
use this possibility because the Conunercial banks do not demand 
an e>:tensive project analysis. For commercial banks the most 
important prerequisite is the availability of sufficient securities. 
As most Thai companies are family er.terprises adverse to outside 

I 
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interference, commercial banks constitute ct relatively convenient 
and attractive source of capital. 

~~EE~E~-~!:~~i!~ are becomning an important means of medium 
tcrr.1 industrial financing. The interest rates vary from S.57. 
to 12.8 per annum :md the rnaLurity varies from 1 to 6 years. 

In\'~·st1~1ent Banks and Fin;in~e Co':l~.1nies. In 1959 the Jndustrial 
Ff;;~~;;--e_:~~p-~r:;L"I;;;-~£-ih;ii~1;:;-~i-·was-~s tab i ished undc-r goverm:~"'nt 
sponsorship. Its objectives .1n· tu assist in the establishment 
and expansion o( private indm;try by pro\'iding ncJium and long 
tenci credits. In the past few years 12 other banks and compa
nies of this type have been est:1b] ished which are affiliated 
to comr.:ercial hanks. They arc t~nr,agcd in the money market as 
well as the capital market. 
The I.F.C.T., which is the n~.,st important bank in this branch, 
emits fon,ign currency l3ans at an intcn~st rate ,,f 9 .5 per·
Cenl per year an<l at 10.S percent per year for local currency 
loans. 
The minimum loan SlZl' is fl<lht. .'.i00,000 and the m<lximwn is Baht 
29 r.1i1Jion. The r.1ax1r.iur:J.will inc:-ease as I.F.C.T.'s resources 
increase. 

Although the share of the I.F .c. T. loan~ in total industrial 
financin;:; in 1971 \.,r.'.ls about I 1%, it is expl•cted th;it this sh2rc 
will iucrcase sleadily in the near future. Well prepared industrial 
projects vill proh.1!Jly enforCl! this tendency. 

~~Ei.£:.:!.~~!::!::~!::· The share of capital r.1ilrket financinr_: in the 
tot;1J of industri.11 <levelopr:wnt financi11;~ is small. 
This l!' due to lhl! closed c:li.:irac:ter of the majority of Thai 
entcrprisC'.s and to the possihiJitics for potential investors 
to invest in projects with a high profitability rate and a 
rapid turnover. 

The Goverrn::ent has rt>cognizecl the import;mt role of private 
invcstnenl and ·.1il l cncoura['.C the expansion of the capital market 
during the Third t:'lan period. 

2.5. Lahor 

In 1971 the aggre~ate Thai lahor force was estinatcd at 19 million. 
It increnses at a rate of aho<tt: 500,000 persons annually, 
About 807, ilrc en1~;1;>,C!d in argr).culturc, 67, in corr.mcrcc, 5% in 
admini~,tratior., 3.5% in manufacturing an<l the remaining in other 
fields. 

Thai la~or, if properly trained and sup~rvised has proved itself 
very fit for industrial cmpJoy1:icnt. 

I 
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There is no shortage of unskilled and semi-skilled labor, 
but experienced and skilled managerial and technic.;l personnel 
is not sufficiently m·ailable. However more and more professional 
experienced people have gone into manufacturing. The various 
universities and trainings centers (for e:-:<'1r;ple Thai] and Manager:~ent 
and Development Productivity Center, National Institute for Skill 
Development, Industry Service ln5titute), train many persons. Thus 
the situation is gradually improving. 

In comparison with other countries in Asia labor costs arc quite 
reasonable. The varim1s average wages use·d in our computations 
are for: 

operators unskilled 7,200 Baht per year 

operators skilled 16,800 Baht p~r year 

foremen 21,000 Ba ht per year 

overseers 30,000 Baht per year 

!!!£_!~~L~~-!:1!£_£E£i~~£!:~£!! 

In an engine factory (Tai Heng Long), in small metallurgical work
shops, in a factory of high tcn,;ion bolts ancl nuts, in smaller 
and larger foundries, in heat trc:iLr1cnt \Wrkshops and in assembly 
plants, it \:a:; observed that the Thai man and woman m:iy cert<Jinly 
be expected to adapt thcmselver; to the lnbor conditions of an 
engine factory, althou1:h job trai11ing could be useful. 

Consequently, no special problems need to be expected regarding the 
engagement in industrial activiti.os. It 1:1ay well be that in or around 

. the factory certain religious facilities must be pruviclPd. It was 
observed that the Tl1ai woman pDrLicularly, keeps her \·.·ork place, 
her clothing and hands extrel'1cl y c.l ean. 
The fact that laborers tend to stny away for one dny if they feel 
that they have ear1ed sufficient during the previous d;1.ys,for one thing 
indicates that average productivity will be lower than in Western 
Europe. Lack of more precise information, productivity will be 
estimated at 90% 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 itself well acquainted with technical matters <Jnc.! willing 
and able to give all information requested. ~1oreover interest was 
shown in the exper:i encc of othC'r.s. Though the lack of kuowledge 
of the Thai language on the part of the consultants s0metimes 

( 
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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 
well. 

Technical feeli.1g and innovating courage are certainly existin~. 
A small factory of agricultural equipment built a snall diesel 
engi!1e for its m.-.1 use and had cast the alur:1iniurn rarts f•Jr ten 
more. In an engine factory,series of self-built grinding nachines 
and one serie of machine-tools \..'CH' founJ. The latter \·.'en· built of 
largely uniform elem<~nt:> and p('rf('rr.1ed one milUng or drilling upl:rati0n. 
}!oreover, tlwse r.w.chines \Wre ini;cn ious ly adapted to the ~;Li lls 
of their (f Pmale) ope:rators. Prod11ct dimensions \·:t:!re f,11;1!·<.Jntc('d 
by fixed stops. Feed was done by hand, a l;;bnr-intcnsive solution, 
well justifi('d by the relative abundancy of labor. For a large 
engine factl'ry to be established this wil 1 require highly skilled 
managers. }i.:magement training will therefore require att011tion. 

2.6. Small Combustion Engines Industries 1.n Thailand 

This cornpai!y produces copies of Austrian Rot ax engines t:nclcr the 
name "Winnc1:". Annual production ar.1ou,.ts to about 3000 units 
of two-stroke air cooll'tl gasol inc cn~;in"s of one: and u.:o-cyl indcr 
type and 3 to 30 HP at about 4500 r.p.m. 
The full pro~luction garn:aa will co11:.;ist of the fol lowing capz:cities: 

hp r.p.m. 

3 4500 

4 4500 

6 4500 

7 4500 

8 4500 

9 4000 

10 4000 

15 4000 

30 4500 

The factory has its own foundry, wiiich produces carter halves, 
cylinders lininss via tlic shel 1 m0ul ding process. The foundry 
is actually being relocated because of a strong expansion of 
production. The crank-shaft is built from grindcd clements crimped 
together. Grinding machines were built by the factory itself for 
this purj:,.,se. 

I 
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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 produc·~d grinding and single-operation machine
tools are large. The factory m;ide anordcrly impression, the 
machines were placed in a logic.il order, though very close to 
each other. The asspr.ibled engine, which did not undcq-.,o 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 PO unanimity about the nurrtl•ers 0f 

engines to be produced after the expansion. ln 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), each possl:ssing his own repair 
shop. The engines have a guarantee period of two years. 

The following parts are importe<l: 

- connecting rod 

- electrical equipment 

- carburator 

- spark plugs 

- pis ton rin2s 

- ball bearings 

- seals 

The following parts are produced by suppliers in Thailand. 

- gasoline tank 

- nuts and bolts 

- silencer 

- gaskets 

The company is a typical exa~ple of a faDiJy enterprise, with 
its typical characteristics ils clescribe<l before, parti.n1larly 
in the managerial aspects. Hm·:cver this enterprise, h;is given 
proof of technical understanding and perseverance. The expansion 
urgently ralls for additional fi11w1cial means. 

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

Koehring (Isido) cranes 

Mitsui Seiki a~r compressors 

- Stcyr tractors 

Wisconsin and Scuthcrn Cross i.e. engines 

- generators 

outboard engines 

The company posst•ssE s o fully irn;talled and criuipped high 
quality machine factory. Also foundry equipt:H'nt is available 
which is still unpac.~cd. Total costs about 25 r.1illion Bol1t. 
About 200 Stcyr 57 h1 tractors have been assembled, whereby 
the complete engines were imported. Because Thai farmers are 
often unable to fulfi 11 tlwir payPient obligation~;, many tractors 
were returned to the ·'.Ornp;my, Now there is d t rcic.:tor leasing 
program and repair falilities have been created. A total of 
about 1400 ~isconsin ind Houthern Cross small g~soline en~in~s 
have been assem1-Jlcd at the planl. These engines underga a 
final testrun in the 1.1ctury. The ;;.sscmbJing of small i.e. 
engines pose:; no speci.i3 difficultje~.' in the factory. l!O\.;vver, 
prouuction h;1s now stop;wd. The machinery of this factory is, 
in our opinion, less fi ttcd for the productit•n of sn1al l cor:,~iu:>tion 
engines. To fi.1d a good use for the factory a cor,unittee has 
been nominated for studying the possibilitier. of the: equipment. 
The company can be situat~c! in the corporate sector. The government 
is involved in it even \,ith a significant share, as well <1s 
private entrepreneurs. After the ~;hort: visits, that the 
survey team paid to thP facto!"y, it: was impossible to get an 
irnpression of the managerial aspects of the company. Regarding 
the troubles raised during the impkment:ation ph.'lse, the u~cim 
feels that the management systems could be improved. 

This was reported to be a diesel (~nr,ine factory. In fact, there 
has been produced only one diesel engine, as a sideline activity 
of a landowning farmer. The constructed en~ine did not yet have 
an optimal combustion. In the fo11ndry engine castings frJr ten 
more engines were manufactured. The design of the parts Wi!S 

heavily influenced by the extremely primi tivc production t'leans 
available. In view of the many otlil'r activitic~; of this sn:all 
enterprise and of the primitive production conditions, its output 
cannot be regarded as CJ s11h:-<tantial contribution to the satisfaction 
of demand. 

J 
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This enterprise assembles Massey-Ferguson Tractors, but imports 
complete engines. Its production amounted to J00-150 pieces of 
each of three types. Assembling did not pose special problems. 
Due to payment difficulties of farmers, many tractors had to be 
returned. 

Various Thai enterprises expressed their willingness and ability 
to act as subconlr~ctors for an engine factory to he established. 
The most important of these are: an iron foundry operating forn:ing 
cases on transport lines, a hif,h tension bolts and nuts manuf.1cttirinR; 
firr.1, a firm pror.lucing profiled steel and cast iron, a Thai-J;1pmwse -
company planning to start production of pistons in short time. 

The management of a co:nbustion engine factory wi] 1 have to cxrnnine 
closely the expan::;ioncapacities of possi.hle sub-contractors and 
will have to be observant Clf tlw establ i!;hment of new cnterpri <e 
that might serve as subcontractors. 

The information available scens to be not 100% accurate. SevL>r:.il 
times speci:.ilizc<l producers were ccco~ntere<l wl1ich officially 
were supposed to he non-exislc.·11t. Furthermore it \.,'as sometirnL'S 
apparL>nt that information on C'Xisting incl us tr ic~; \·:as somewlwt 
overdrnwn. It rn:iy be safely as~;urncd that the possibilities of 
finding sp2cializccl subcontrncto..-s in Th.'.iilancl will constantly 
incrt:•ase. 
In the following we shall pay attention to several visj 1 Pd i n<111c;( d f'$, 

Sisco Saraburi is a concern, consisting of cement factories 
and a number of foundry and rolling mills. The latter arc very 
modC'rnly equipped and designed wi.th Danish know-how. The foundries 
have, bcsir!2s facilities for h:.ind forms also some hc<lvHy 
mechanized forming casing syf:tcms on tr<msport lines for larger 
series. The company already has some experience with smaller 
series of castini:;s for combustion engines for repair purposes. 
The equipment for metal cutting is specialized for larger c:.istings, 
and to a lesser extent for small combustion engine castings. The 
steel foundry of the rolling mill can produce blocks of quo] j ties 
required ior forgings. The rolling mill produces wire, besides 
the c11rrct1t smaller profiles. In principle it can produce tlic 

kind of wire of ;;hjcJi hjgh tension bolts and nuts can be produced. 
The company is able and particularly f:itted 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 Somboon Spring Factory L.P.) a dependence upon 
a single sub-contractor need not he feared. 

Th<':rn <11'."i? r1;my smal 1 foundries, abJ e to produce at competitive 
prices simple castings like brackets, fly-wheels, etc. In view 
of their equipment and know-how, no uniform quality of their 
products may be expected. 

This manufacturer of high tension bolts and nuts has cor.structed, 
in cooperation witl1 a Japanese co~pany, a particularly well 
equippeJ fact·ory, now ahout one year in production. 

The machines are of Japanese ori~dn. The basic ntaterial v.'as 
cold formed round wire, equally from Japan. The screw 
thread can be rolled or cut as required. 

Eventually necessary heat treatment can he CXPcutcd at O\m 

premises. The capacity of the factory is sufficient to suit 
ample needs. Delivery time is short. 
Plans have been elabor3tcd for other products, e.g. for spdng 
washers. 

l 
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3. THE MARKET 
(for tables and diagrams mentioned in this Chapter, we 
refer to Appendix 3) 

3.1 Determination of the Product 

This survey focuses on the small internal combustion engines in a 
horsepower range of 1 to 20 HP. They can be kcrosine-, gasoline-, 
or diescloil-fucled. Motorcycle engines are not included in the 
survey. 

3.2 Evaluation of Available Informaticn 

So far no thorough market resenrch h.:is been done in the demand 
for small internal coniliustion engines. Yet the extent and the 
importance of the market would justify such an investigation, 
but it is very difficult to obtain a clear ~icture of this market 
011 account of the large variaticm 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 lii:-:i !"f'd study period. The information obudned during thc
stu.iy is ho1·:cver, considered to he sufficient to se>rve <is a basis 
for a feasibility study. The marl~et demand forecast is ba~~ed on: 

a. evaluation of prior studies and reports concerning engine 
production in ThaiJand, 

b. analysis of the iwport statistics, 

c. interviews with engine importers and an engine manufacturer, 

d. analysis of developrr:ents in agricultural mechanization 

Most reports giving details of the demand for small combustion 
enfjincs arc br.sed on tl1e import statistics. This is the usual 
procedure for products which are not produced locally or produced 
loc.ally lo a sin;iller extent, as is the case for small com!J11stion 
cn;)nes in Thailand. 
Import statistics of small comhustion engines however shoulJ be 
examined wi tb caution. The import c1ata in Thai land are classified 
according to usage purposes, e.g. tractor engine, outboard engine 
etc. and according to the kind of f\lel but not according to H.P. 
ranges. In our investigation we have found th<lt 0 - 5 percent of the 
imported r.a~;olinc engines :rnd 10 - 20 percent of the diesel engines 
had a capacity greater than 20 H.P. Further it must be taken into 
account that: the same type of en;,;i.ne may appear in different cate
gories. In addition ckmges in tlw coding of import engines 
v:erc made in 1970, wh:icl1 gives rise to difficulties as 
docs the fact that engines can also he imported as components of 
otl1er machinery and that nc distinction is made between new and 
second lrnnd engines. However it i•; the overall assumption that the latter 
problem will only arise with engines of a capacity greater than 
10 H.P. 
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There appears to be no agreement between the import data 
of imports from USA and Japan supplied by the Department of Customs, 
and the numbers exported to Thailand, supplied respeclively by 
the US Department of Commerce FT-410 report fl- and the Ministry 
of Financ~ of Japan - Japan Export Statistics -. 
We refer in this inst:..;.nce 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 <lif ferent 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 descdhcd in chapter 2 and to the direct bearings on tiw 
small engines market as described in paragraph 3.4. Nextin p~r. J.8 
market demand is. forccasted on the basis of this an.:ilysis. 

3.3 Total Imports in the Past 

Based upon data presented by the i;nport ancl export st.:itistics 
from the Department of Customs the number of rclcvr.nt engines 
imported in Thailai~d is shovm in Table A and in diagram A 
(the connecting Liner. in diagramA between the points indicating 
imports per year were drawn to bring out the tendencies and 
have no mC'aning graphically). 
The cl:·:;':ification of combustion engines is given in table D. 
Outboard Pngincs and marine cn~;ines are incJurkd on account of 
the fact that these groups also comprise enp,ines 1Jscd as prime 
mover for the so called "long tail boats". 
During the survey it was found that: 

a. the group inte~nal combustion engines, respectively gas and 
gasoline engines, comprises 2. nct;ligible: 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 n:rncer of imported engines and thenfore 
negligible. Therefore, these numbers are not taken up in 
this report. 

The d:;_agram A shows 

a. a large focrcase in imports of gasoline engines up to 1968 
and a strong 1ecreasc <!ftcr 19(13; 

b. a more gradual incrc.'.1se in :imports of diese] eng111c:; up to 
1969 ;111d a slight decrease aft.vr 1969; 

c. a more C'onstant line in imports of diesel engines in u'r:;p<iri~wn with 
imports of gasoline engines; 

cl. an i~1crca;,e of the: p.1rt. of diesel en;:inl's lH the tot:1l 
import:'; after 1968, and that in 1971 this part is higl11:r than 
that of gaE:oline cngi.uc.s. 

It is nota'.·.Jc that \:ith the ckc]ir':;!,geconowy after 19(18 
imports of gr1sol inc· (!nf)nr:s <lo inclu·d Ccc.-c:.isc h11t t11.il t ];,_ 

imports l'[ cl.i.esel engii1'~S remain L1irly constnnt. Thi~; !11 

spite of the fr1ct th·lt the llicsul c111:i:;c i,, .ihout·. thn·c tin~~,~; 

as expenr;ivc as the );nsoline engines. 

3. 4 C:onsumcrs 

Introcluction 

The surveyed total group of enr;i1ws can be J.ividcd in: 

according to type : a. gasoline engines - 2 stroke 

according to use 

b. di~scl engines 

3, pump 

b. boat 

c. generator 

4 strol,c 

d. agricultural machinery - small LliiCtors 
proccsdng cq11ipmr'11t 

e. m:iscellaHcous 

From the here given utilization 0ncl \lso from tlw fact that 
about 80 percent of Llw Thai po;-iuJ, ion workf; jn the agriculture, it 
follows t]i;it the r;mall combustion c1.gines i:il:l! used espc:cial ly 
by farme1 s for their cultivations. Therefore, tl1e devclopmt:nt 
of agricultural rneclwrdzation if; the: 111ain fact.or to infiucnce the 
potential dPman<l for small engines. 
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Tlze farmer 

Though of a conservative disposition the Thai farmer is not subject 
to cultural or religious prejudices. He is however sensitive to the 
influence anJ opir.ions of his nd ghhors. If his neigbur uses 
n('W machinccy this will provoke hin to try and obtain such a 
machine him:;Plf. We h:we also found th:1t a,\vcrti:dng is 1 ikely 
to influcncl' sales considerably in Thailand. Another fenture 
is the distinct liking for ornamentt'd utility object~;. This 
is clearly apparent from the clc~~ntly forged ironwork on tractors, 
the chr0rnirn,1 and the rainted orna!~cnts on vehicles, and so on. 
\\'e think ::hi:; aspect should not be neglected dicn deteniining 
the finishin~ quality of the engine to be produced. 

J,:uzd w;e 

Jn spite of the trends towards industrL::J iz;<t:ion Thai] ;11,d is stiJ 1 
an agricultural country. In the third five-yc:lr pLm tl1c agric1il.·
t1ir~11 pro.J11cts (crop::;, livestock:;, fishery :n:d forer;try) cor:Linuc 
to take up Uw greater part of the G.D.l'., i.e. 26,G p(·rccnt 
(the c•stirLtle for 1971 was 29,5 percent). For crops cnly is 
counted with a part of 18,2 percent (the estimate for 197! was 
20,5 perc0nt) which is the largest part in the G.D.P. after the 
total part of agricultural products. According to the land 
cla;;sification survey hdd in 1965 about 24 percent of the tot;jl 
area of Thailand is Lnm land. Of the farm land about 82 percent 
is under cultivation. 

Jn table L is shown th.:it of the total production 
ar1'.a the r:icc product:i(JB area has the grc.:test share, j .e. 
about 70 iwrcent. Of other princ:ip.<il crops rubber take:; a share of 
about 6 percent and maize (corn) of 7.5 percent of the productio:1 area. 

During rc•cci1t years dcr:;:rnd and price of major crops such as rice:, 
maize, kc:naf, rubber a!ld tapioca lnvc been sulij(>(;t. to lic•avy :luc:
tuations. Tlwreforc the agricultural <levelopm~nt strau·r:Y is 
directed to diversification of crops. Maize, tapioca, jute and 
cotton arc f:l\lch in <lernoud now. So1rf> farmers are start inf'. t.o cultivate 
one of thc~·;c crops aflr!r the rice sc.<ison. Tlic need for mechanization 
and irrigation beco1~.es evident if <luuble-cropping inc.rc<!f,es. In 
thiB re spec l is is v:orth mentionin;~ that at present ah out. 12 ,.5 
million rai t. land can be irrigated by the czistjng and to be corn-
pl eled rescrvoi rs. Jlowevcr many uf the sccomLny provisions such 
as ditches, dikes, village level irrigatiou and drainnge> systems 
are still to he completed. As a rcs11lt agricultural prnductinn 
in Thailnr.d is still far below iu; potential. The tl1ird five 
year plan l·::iphosizcs the importance of completion of thcsE: works 

x 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 holdings. There 
is also a tendency of -n increasing number of farmers forfeiting 
their land and the mai,1 cause for this is reported to be the fact 
that many farmers are financially depen<l0nt on oth0r rcople. 
:Mainly 0!1 the so-c3llcd "middle-man'! \·:ho Fill gr:0.i1t c>:cdits at 
very high interest rates ,and if the f;:in1cr cannot pay his debts 
he loses his land. 

There i~: no \-:ell clcv.~Joped rn..idenl market ~;y:-;tern f0r agric:ulturaJ 
products. The afor(•r;·~ntionl'd ";:jddle i:1:m" plays Clll i: pDrL;.int 
role a~, 0p0rt from ln·ing th.:: fjn.1ncicr, L...: acts as in Lei ;wdiary 
at the ~;::l,·s of ag1·ir11ltur.:il p1oc{11cts, vl1ich enablE·:; liii11 1:0 0ff;cr 

rnor(~ tli:m :.c.:rginal prj.ccs fur tbcsc pr(ldu;:t:~. Once ~: fan:wr 
bq~in~> 1::nking uil11 a m~'.ddle lt1an,it is difficult to fi:C'e himself 
due lo tl11' fact th:tl it will be hard to find creriits chcwhcrc. 

Variou:~ ccu1n·cf·1; l"(!]'O•:t th<1t t.hc ::igricu] t:11r:d credit po:~~.jbilit j,_,; 

arc dif;l}n1·Lly in;i<kq1tatc. Tlit gov·~·rnr.ir: L is :m.:::1c oJ: t.l·is pu·h!. :·, 
and aJ so the farr:wrs lt;1ve st:irt c-.J to tad:J c the r·roLlvP~ liy the 
sctt:ing up l•r coopr·r(•tives: l1m·,·•,ccr \·:e douht t!1dt an :ll~l:c;u;1t.e 
soluti 011 i,.•il 1 bC' rcache1l in Lhe cc1;:1.i ug [ i \'C yc:l!'G. 

Though t·J1c l'.'at:ter is ta~zcn up :in the th:ii·d five yenr p1an we art.'. 
undc~r Llw im;Jrcscinn t!w.t tlic ro"~jllC'xity 1•f this r,r(J]l] c:·1 is nol 
fulJy r<•;1li1:ed. Yet for a rea:~on;,1JJ.e dc".r•.·lo11•"c;-1t of th.; f.'.!rrn 
JT~('c1wn:i;:ntion .:incl LLu:o sti1;1ulnt·:n1~ the u:;c of sn1a.ll cn;·,i1ws it 
is c·s~;cJ1ti:•l that ll1:i s "crcdi t-p1·nl1leni" ];'-' ~;oh•ed, 

A SC!cond restricting factory is the relotivcly ]ow ~:Uir1<1ard of educ~:tion 
and tr;tin.i.ng of the l'.1ai farrn1:r. 
'J'his ofll'IL prcvr:nts Iiir,1 fron1 uct:ively tryin<: to improvt: his siLu,:tiun. 
Also he is often nut 'il\ILlrc uf t11•'. irrcport:!llCt' Cl[ <:ttlaplc'd Tr1ech:1r1i?~·tion 

and of tLe usl! of fertilizers ~Jf1d othc.,r hl[lllt s :ind liC' li::s no kl•(;·.:lulgc ou 
how to use: the ;!,r~ricullural rr:c1r:ltinery. 11,,; :rnrvey tc·aE1 h.:.if: vi>:it·'d 
several aGr:iculturC1l tJ:airdng c•.:ntrc:s <Jiid i•: of the• opinion th:1t 
valual.Jll• and necc~;:;:1ry v:ork i:; bt ing <louc in tl1ese ct·ntrL'S, ]i(1<,·:r-ver, 

their nu1::hl:l is ton :;r:-aJ.l to yiE'Jc: rapid rcsu!ts nt a t.°1Jffidc11t:l:,· 
L1rgc ~;c::lf! and r.-1:1s:; traininr :;cl1ernr;:s on selected techniques 
would he J il~dy to give quicLer n·sult~. 

( 
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Farm mcchcnization 

In spite of the restrictive factors facing him the Thai farmer is 
gradually becoming more interested in farm nv;chani~.:ition emphas~::C'd 
no douht by the short;ige of pmwr in pcilk-se.:isons. As in most 
countries in S.E. Asia mechaniz.:it1on h.::.;~ st<Jrted with the 
introduction of b.Jsic machine's such as tractors and 10w lift 
pumps. As about 70 percent of Ll1c cultivated land is used for 
rice production, this means that there is a great need for soil 
pn!paratiun machinc~ry and for i rrig.:ition pu:;:ps. 

For tnc ~echanical soil preparation in 
is ffOstly used dtk to the hc;•_\·y ~;oil. 

h;i:; an c-n(;inc \"ith " capacity t)f about 

not i«cludcd it in our consirlt·ration. 

Thailand the iii;_; tractor 
/"; this type u C L ractc1r 
60 lil' or more', \·'C h:tvv 

Our attcnt.i,111i~;1'Hin1y 

The small tra.cto1~ 1:i th an cnr~inc 1n the r:ir:r;c of 10-'.'0 l!I' is r;.•~>t 1y 
used fur ll;J1nnd crops dntl r,.-:t very popu1:n· in ThaiLmd. Thi<> is 1·c·ported 
due to the Lea.vy ~;oil conditiu11',, bul t11P survL:y t(':1;'; li,•licvcs Lkti: 

this is only one H<)t;on and ;nwlhcr rc;i.stin 1:uy be tli:1t the f:u·,: 
rnechCJui z:iLion st i 11 f in<ls its• 1 i in the t:<.ffl y !;tag•':'. 1-ilwn t!tP 
fannr:r rcc:u 1;nizcs t ltc :idv;rnL.i)"''' cf tllis l)'f~:: of crq~i1w :Hid 1·:hc'1 
implct:•nts will Lt· i.:1pr1)ved !-;o that t],c·y \,•iJl he ~;uit?.'.,J,; for i::;v 

in tlw pi1ddy <ire: as, a considl'Li1i1 c incu·;tsc in der.uncl for the :-:::1:il 1 
_tractor cc.'.il be e:·:p•.:c.tcd. 

The loccil procluc::ion of sin;ple two-~·:1we1 tractors ir; estir.F1tcd 
at about 3.000 ur1its a year. It is expE-ct,•cl that tile: productiun 
will inc1:ease at 10 percent pc1: year over the ne:'\t few years. 

The main u.se fer tl1c <>mall en;:inc is the \·ntcrpurnp. ,.;aterpumpt; 
are wi<lcly used a:l over the cou;1try rr.~inly for :irri;;<!lion of the 
paddy fjr,[ds. In or<ler to be <11ilc to rq~ul.1te indcpul<lcntly the 
water lc-vel per fjeJ.(~ most fDLrT.<<rs like to lt:tvc their o-wn pur.1p. 
Also jn fields v:l1crc irrigation is <lone by nw;:ins of 1·,ravi.ty, 
purnps nrc use;d to pur..p the \,•au r from tk: irrir,ation cl1anncl 
over t1ir: dilw into the field. 

Demand for pumps ~dll be stic:ulatl'd e&pcdally thro11J~li cY.pi.insion 
of irrii;:1Liun worl:.s. Another iuflucncc i:o the intn1(iucLion of 
double ci.:opping, for which ird ~~at ion 5 s also ncCC[-.;ai:y in the 
dry sc<i~_:on. 

If more croppinf', is widelv intn1r.1ucPc1, ( whi.ch is not 1il:ely for 
the rnorr:ent), there •.-;ill be r,rcat ... r need for other c·ni_',incs 
sucll as r-:1:1all tractors and son'.~ process1n;'. r:oacliinery. The period 
betwL:cn hnrvestin? (r,nd proccsf;inG)of tlw f:icst crop and plantiug 
of the second is short. 

Small scale proce:-;:>inr: m<ichjnc:ry is hardly used in Thailand nnd 
no great changes Dre e;;,pect:ed in the near future. 

I 
I 
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Boats are used principally in the Central Pl3in as a means of 
transport. This rq;ion has an e):tensi vc neti>ork of ~·;:1terw.:iys. 
There are plnns to improve these \va::er .. ;ays. It is not clear at 
tl1is st~~e to wh3t extent lar~er irrigatiun works could stimu]atc 
the use· of \·:aten;ay:o. It is to be expect.cJ hm·!C\'L•r, that an j,·,,ro\-cd 
water housd1old will stimulate water traffic also in othn- rcr.ior;: .. 

Generator:-, are maiiiJy used in tltose are:1~; Fh...:re electr-icity is 
not or hardly avaiL1hlt'. We may assuffl' lt< 1~:,•vcr, tl1at tl1l' use 
of ge1w1;1tors wiJ l deer·. ase onn· t:l!C' tlii r'-1 five year plan prov;,; .. ,
rural clcctrific;:-,tic·..-i. progr.tm':. 

A very ii:i['('rtant fC":ctcr in t11c u:c.c of sp1n1 l cngiucs 1 s t11cir c:1: y 
tr;111sportzil·ility. E:1ny farr.icJ::; u:~c thP s;::;.,:· L::-tgine fm~ <li ((ci:u:t 
purposes, tlKrcforc a J.ii;ht \·:.:·i;·,ltt is very i1:·.pl1rtcmt. 

Further, we hnve li<•l·n tnltl n;1ny ti1u.'S dud t':'. cu1· survey that on 
account u[ the liFilu~ tcc!injc[tl kuo\.')l:'j;·e o[ the Tl1ni Lnr.!•!T, t], . .: 

after f;nlc:; c<:re j <; \·2ry inport ;.nt. At prL·:~ .. :nt j t i.:; :-:or::ci:jrnc .. ·; 

hard to o!;t;!ir, tl1c uccr:>:;sary 1·· 'i nt..L·••;rncc :,;·)"\ice l~tn-:i .:,~ t l:c ,.;;1r r. n1--
pcriud ;~:1c1 ~;p:.~ro SUFijli ,::; arc s:·,-:.::.:tii:1cs ;r.:1J1.'r;11;:te. Cc)C'd h:mu1<··< ·' 
on correct- usase of i·hC' n16irw ~'1.:tl un rc.1-.::i !- of snv·t1 J trchnicc:l 
trouble nre often not. avail;i]JJ,:. 

We ,,·ant t:n cr.-phasit:e th:1t an (·:·;tensive: cin:1 r;·:rn<l fur•i::tioning dc.:· 1 o:·f 

1wt1wrk '.·.ill greatly b:w~fit tLC' s<:les of thC' e:ngi11c ~llicl is ev1:n 

considc:rcd 011 absolute necessity for the :·c:cccso. uf t:liL· project. 
\..'e also w:nL to poi11t 011t that in vie'.·: uf L!ic r~thcr clt1 :~(· ch.~r;ctt·r 
of the preo:;cnt dealer n•.::t:work, it has tP b'' c:x::1:,in2J carefully if, 
an<l hew e;.;j stjng llel.'(•rk can be· nscd. 

:From the foregoing co;1c10.e e}:rl•sirjo:1 of fcirrr. r . .,::ch;in.i;;:1ticn :in 
Thailand, we· may dr'''' the fo1Jo,::ing conclu:;iun:;: 

Requirer:1c11t:; for the engine are: 

- low purchc,sing pr ice· 

- low opcr<:ting co:;ts 

light: \1ci1·.lit and c::c;y transporL<~:i li ty 

- robust construction, long life span 

- fit fl•r continuoe:; operatio:1 <md over-1t1:1c.l 

simple to operate 

- low ch<.Jncc of technical trouble 

- easy to rep2fr 

- attractive appearance 

I 
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Requirements for the service system are : 

extensive, well equipped and "·ell-trained 

able to give' clear inforr.1ation 

crC'dit possibilities 

good asso1 tt:.cnt of spa;:c pa:cts. 

Stin1l i on clc:qnd are 

stabilize.J ;;nd r.uar;.r:tc.::·d crop pr 1 ::cs 

ration3li;:;1Lion of :-<·.1-ict:] tur;-.J pr;~ct ice 

intr.odnctiu.1 of doul~lc crvppiP:~ 

far rcocl:ir::". i;•e<:~u;:o.s for a hc-t. Le:· rr::n!-;.:~t :,t • P<:lure for 
at;ricul::uL:l p~oduc~:; 

r.c1re crcclfr faci]jtics 

-j nc-.r.::as c c• f t r;1j i: j 1' ;:, f .:.c i] i ti r~ :; Lu f t!nnc r ~; 

3.5 J),i; t':-:t ic. 1'!::rkct D:·r:·: . .,nd f;·,r [.~i~~nl_j 1·1!' 'J 1.:\.1-~~t._r(1~-t rn.ri:H __ 'S ----·-------- ------------··----- --·---------- --------------- - ---- ·----

llc,:;c:ription 

}'Fo-strol~c t:·_,.,incs arc liLltt \:ei;,';r_ and of s.i;;;;il•: constn:ctiC1n, 
Their nwi 11tc;1;1 ·ice is th~:n:: fore ;-.fr1;; ].(., In tlw Ji!' L<n1~e 1mclcr 

considl'r;;tj<111 tiF~Y are z::i.rcc>oled. C:t•; •ro.rc<l tc• otl:r_·r types of 
cn;;inc tli<' p:·ic1_, is lo\·: (;1 price ;md 1.o:Lii;ht: }j~t is p_·i.vcn in 
lali1<~ G ). Ho·,.:c\'c'r, lli,_. f1wl r:or., :1::;Jci:i,1 is l1i;,:ic~;t :is cc~.;1.~rvd \:if.!, 
otltcr typl:YJ of ent:jn,·s~ /.n:lt~1er t 1.i:J:'.'~\··~Ltc:~;·,1· of" the L\-.'1'-~;tr(1l:t.~ t'::gJn•~ 1s 

thz:l the ] ifc sp:rn j ,, i.'(·L1t1.•,,;(,]y ;:i:P' t. Also ;;L<:rtin1; pro1;lu.•3 
arc grc:alcr tL;;n with fopi:-cyclc: c;:;;; iH!S. F urlhL:r it S('c:oi~; that 
mi:-:ing of Juel \'itl1 luLric'1tic;:1 llii cf tLc rigid quality 
;ind in rip,!tL C['Iantitics sornctir:c;; p:·,,;;cnts i'1 l"c,1'1cm in Tl12:iJc:ncl, 
\-:liich leach; to scric1.1s poJJut:ion uf the enr.ini' 1

S 0J1:it1sl sy:;tPl''· 
Tile: tt.;o-~;t;oke cn?,inc is less suit :ih L· as a tr.~clc•t' ;·ll " ;"over 
C'•f,• Ll1P to:rq:_L..:-·:-;r1cr·d cur· . .re. i:; 1F'L n1Jtir--1~l f(;1A t·r;Jc.t(· 
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UtilizatiQ!l 

These engines are mostly used as a prime mover 

a. for the so-called "long tail boats". 
The popular 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 tlic range of 5-10 HP 

As regul;n: boat traffic is mostly found rn tl1c Central Plain, it 
is here that most two-stroke engines :u-e sold. 

Brands 

Although sJnce a fe>w years en~inPs nre locally m:mufac:turecl (Brand
namc: 1·:jm1cer, production about 3.000 unit:: pt:1: year) tl1•: f',rcatc.r 
part of t>n,;jnr,,s are ir.:;•oru,d'. lt i~; estir··:1tcd th.:it rnurc than h;:Jf 

of the ma1J.-c•t lS aominated by the Austri;:in \.rand EoL:•:·:. OLhe:r 
popular l•ra:1cls arc the Wef;tern Gt rr:·1~1n J.L.n. a11d Saeli~; :11:r.l the 
Japanese Lt\::1:;aki and Ya;1mar. Thl' JapauPsc br.mds arc ra\lidly 
~ainini; field. 

The total nrnah~r of c~1;~ines in 'fh:dl~md is Cf,tim;:i.ted at abc1ut 
200,000. .ln the year 1968 there h.cve been Lop sales of 35,000 -
40,000 unit:;. In the ye.arc; after 19(18 sale:; have deci-t;,_,scd 
until an estimated number in 1971 of 12,00CJ to 15,000 units. 

If we cor.:p.:irc these.; fi[;urcs to the data fro:1: i;nport stati~;tics 
tl1e same t~---'.nds appe~:ir. Diagrm;-, p, shows i1::purts of g:10:0J ine 
cnt;ines, diviJed in cater;ories and m;:iin cxportinu couutrit:!s 

From diagrar:1 n-a, it can be seen tlwt import:. of outbo.Jrd and 
marine cn;::inl's have clecre.:ised after 1968. JJiagra111 B-h i;hows 
that imports from Austria (Rota/.) are clistinctly on tl1c r1ecrL'."1SC. 
It is also apparent thac the Ja~anesc part is constnntly increasinR 
the reason of which is for a part found in th<_; two-strobe engine 
market. 

The <lowm:ard trend can be expl.sinecl as folloi.-'s 

a. the general economic recession in Thailand, 

b. the rcpJaccrncnt of srall engines as long-tail-boat driver by 
secon<l-hancl more po~crful automotive engines, 

J 
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c. saturation of the market, 

d. change in preference on the part of buyers. 

Which of these causes have had the most influence on the decline 
could not be determined in this survey. \fo are of tl!c opinion 
however th:1t market silturatiou should be tal:cn intt' ~..:count. 
This mp;~ns that me.:1SllrCS rnu!;t be tak2n to increase r1irchasing
power of the farmer before •· ;1.111sioa of tl1e n:.Jrkct is pc1ssibh'. 
Next, the fairly const,mt line in the ~.a1•.·~; (1f di1·S1!i engines, 
also in a period of c-conomic int·rti a, in,\ic;:tcs a cl!.1n,;c in 
prcfcrencC' on the part of buyvi:s. 

Table JI sho,·:s the an1111:1l CllfHI'_! dc·mand <t!; cslinated :;lHl pnljPctl'l1 

by the survpy tea:n. The esti1,-.atcd dem;rnJ in llic p;-!;t ]:as bc·cn 
discus:wcl in the p1 l"C'L•dinr, pnrd; 1·.ipl1s. 
The projcctL:d future <.!e-.:1:;11rl of t'.:c.1-:~t:rc1].·e 1<1~;01.i.no v1;,ju1'S is 
h:i.!H·<l on tl1c follo;·ing ccrn;jil,--,-:cl.if111s. 

Thou0h Th.::i r·conn;n:: <l<"'-''; !:;l1c···r·:-r- .. i~;l's, 1w _iust;f;c:d.i.:.1· c1f this 
will be f<'11ci.! ;n the· saleso[ i.1.,,-: LroLtc: t·:1;'1i'e~; in the n.~;,r 

future, licc:ou'-'e of: 

a. The s!tiftinr [n•;'~ t•.-:..:i-i-;tro:·c: f;;):;oJ.i.n;' en;--,inc~: priT:c· T'.'OV('rs tn 
bip,~,cr f:C'cond liund .-:utonK1ti '"'' Cll'.Iint:S in the Ban;·l uk i.11 ca [o!· 

the 11 lC'i'j; tai 1 h'.';:t". 
In <:cldi t i('n thcr<: is no c]1;mc" of ir·1;:c1rt;11;t f!XU:11c; :or. of Fil l"<·r
w:1ys i.1 rural arl'<is where i;:-,1:d l ern.,inc:; are prcf('1:al· J.,:. 

b. The rrub~:hility tl .. :t the point of s;d.ur;~t ion c[ tlv: l''.'.l Stl!li'. 

milrkct for this typ(: of cncinc LVi bcr·n n•,:1chcd. 

c. The p,rm.:inh int•:cc~;t for c1iu:r:l cn;)n0s, inforr;1.1t ion 1:c ob
tain,,~; from pror:·jnent c:.gr.ic,1·1 t,1ral !..iourcc'.s. 

d. The inc1·casing training L1Cilitic:; to farrnc·r;;. Thr·y arc: lieU1·r 
ahlc to judge thi: purclws<' of lechni.c<:l <:quipr'L"lt. The a<lv;;.:
tages of the d ic:c.J. engine ],r:cor:1e r.1orc ouU;poJ:c,1 ;,;1rl wcj ;;ht 
more hc<:vily. 

c. The a:ip1ic2tion fjL~lds in Thnil;md for cn;~irws rit. for hcovy 
work arc largcc than for en;;irws for light work. 

f. Accordinely, as the inL1nd regjons r.-0 op(·ned up and become c~;~;ily 
rc.:lc]1ahle, the t-1eight of the ('ngine will bccom(! J1•sf; ir;iport;ml 
and t.hc interest will shift to efficiency, reliaJ,jJ ity and 
runn:ing c.osts. 

I 
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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 m::ide. After this, thC' growth wi 11 fall to .:i.bout 2 
percent annually. In our opini0n, UtJ to 1981, there \:i 11 be no 
great change in the r,ni\;th perc.~ntagc. In spite of a larr,,-:-r 
total market, the part of the two stroke enbines in this 1:\~1rkc:: 

will decrease. 

As TIH'ntioru'd in par:1gra;1h 7.6 th"n' is enc' lo;·,,1 1;1:muf;,,·r:urcr 
of this typ1..' of enr,inc. The pr<l'lucti,~n a:.·1:1;.,;nts to ahorit 3.(J(l0 
units Pt.'r year. This manuf~ictuu·r· i~; busy c:-qinnding h.i.~ p1:<.lt 
so th.J.t l:is productic·n capacity \:i 1 l i·,H:rc<i!=:•'. ror tLi.:: p~n:pc1:,1..~ 
he has ::tpplied to the LF.C.T. for an inve!:t,:>,•nt credit. 

Co;1c l us i ,rn 

Jn vie·\·: o[ the mo<lc·r;itc, m:-irkct d.:·~.':;;1d anci the I1i'<•oiect.-,J c·,;t·l'·1:-:io1: 
of tJ:c, Joe<'.] product io1! 1:1i~'. type of t·ngi.1!1· Hi] l hP left ot:i: of 
corsidcrat.icm \·:hen cv:l ! u<>ti 1q; th-:: c<.Lal•li::liv: .. _,;,t of :1 nc1-: E:1;a.ll 
cor'J1ustic•!1 cn~;i:1cs production pJ::nt i.n ThaiLm.J. 

The four-sll:oLe cngjn( 1.;~ir,ht~, ~' J itt.lc mor:c tli;in the L' .. ··~·-c;trokc 
e>nr;i.nc bt•t: cunsi<ler;,h1y J,,,,s tli •n the d:i,,sc~l-,-qjne. .ru~:t ;1s 
f(>r the t\-:,}-stroke cnr,inc th'~ coo·] irq can br: c1r,nc hy r-.: :en:: of 
air up to 20 HP, on ilccount tlf LlH• relatively low lw:1t ;H·(':;•;;n-c 

on tlic cyJi1Hlcr J:cacl. The c::on';truction is a little! i:,i::c cc;:1plic;itcd 
because of th<:> valve--. l'l•'c.lianis1:; in the cylindcc· ],c;td. The- life• 
spa:l how1''>'<'!' is lort,>',cr than th;!t. of the U.;o-·c;i ro~:c c;~;·,i1w whilf' 
it is hetu,r rcsisti:11t lo ovcrl<.1,~,!in'.> The~ pric._. i~. slii;iitly 
ldght>r th~:n the price pf the t1:ci-~;1_tokc cn1)1w hut cnn:-:id.-1:1bly 
less th•m that of thr:'. diesel cng1 ne (see Lah le· C). 

lit i l j z;,t ion ------------
Four-stroke cn;jincs are mainly u:;ed a:> prime 111ovcr.s for 

n. pumps 

b. generators 

c. small tractors 

d. other ar,dcultural machinC'ry, r;uch as tlirud1crs, riu: mills etc. 

e. building machinery. 

I 
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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. 

~!~!!~~ 

So far no four-stroke engines 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 difficulties there 
has been no production yet. The plant has been used however fcJr 
assemblingsome engines (see Par.2.6.) 

Export of four-stroke engines to Tha~land is for the greater part 
handled by Briggs and Stratton from USA. It is estimated that this 
brand takes up about 60 p··rcent of tris ·market. Other important 
competitors are th:! Japaner,e brand "Kawaf;aki", 11Mitsuhis~1i" anJ 
"Shih11ara". In the last few years the American brand "Wisconsin" 
has practically been ousted hy the Japanese brands. 

F'our·-strokc cnr,incs in Thailand arc cstin::ited at ahout 300,000 
units. 

The sales of small four-str0kc engines have also fallrn after the peak 
year o[ 1968.Cautious estimates give sal~s figures of 60,000 -
70,000 units for 1968, v:liile for I 971 t11c<.c figures arc 30,000 -
35,000 units. 

It \.:.'.ls found th.'.!t 90 percent of these sales concern engines in 
the range of 3-10 HP. Especially the 3-4 HP and the 7-8 I!P 
engines arc popular types. Their sharps in the sales of the 
g1 •Hip 3-10 HP are respectively 50 pcrcPnt and 25 percent. 
SaJes are fairly equally dist~ibuted over the ~1ole country 
cxcq>t for the South where sales are low. 

Though fif.ures taken from h1port statistics give no indic.'.ltion of 
imports of four-stroke and of two-strok<..: engines it can be seen 
from the diagnim B that: 

a. in~ort of gasoline engines from USA slow drwn especially in 
I 970 as coinparcd to the preceding year. 
1his is in agreement with the slump in sales of the brand 
Wisconsin found in the survey. 

b. ~ise of the Japanese contribution.in the gasplinc engines market 
which for the greater part must be attributed to the four-stroke 
market. 

_J 
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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 deduc:(: that sales of a 
more expensive but distinctly better product is less sensible to 
conjuncture influences. 

If we finally compare the estimated tot;il sales of gasoline engines, 
figures resulting from our survey, with the total imports of 
gasoline engines the figures of \.;hich were obtained by t11e Customs 
Department, we find the following. 

For the year 1968 tc1tal sales are estimated :it 35,000 - l;0,000 
units + 60,000 - 70,000 units == 95,000 - J 10,000 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 == nbout 
42,000 - 50,000 units. 
Imports in 1970 ~ere 70,000 units and in 1971 : 30,000 units. 

If we consider that: 

a. imports do not reoct at once to a sudden slump in c2lcs and 
that thus a stock is formed, 

b. import statistics <llso comprise engines of a cap;icity greater 
than 20 IW and second hnnd engines, 

then we esteem that the differences are sufficiently e~·lnincd. 

D.emandsxD.r.c.tat.iu.ua 
As the four-stroke engine use purposes arc s:imilar to tho~c of the 
diesel engine, and the two types cnP be conside>re<l coopetitors, tlu.· 
market d'·r:-:and will hf> discussed in one par<1f:raph with th(' diesel 
engine ni;.1rket demand. 

3.7. Domestic Market Demanrl for Dic~rl fngines 

Q!2~~E.!J~!i~~ 

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

L J 
I 
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Fuel consumption is a little below that of ga:;oline engines. 
Price of diesel-oil in Thailand is about half the price of 
gasoline. 

Selling price of the diesel en~ine 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 team. Engines 
with radiator cooling should be filled with clean w0tt!r for 
cooling and conotant care should be taken of radiator 
and the \.;ater connections. The~:e vulnerable, lighter engines 
have a sm:-.11 advantage in that the fuel consumption is slightly 
lower. 

Engines with hopper cooling a.re more recommendahlc in countries 
where npair facilities arc still scarcl'. They arc robust, 
shock proof, have a lc.rge over-capacity, dc.:m:md less mainte
nance, can be fil leJ '"itb river Weiter. The user can see at a 
glance of the eye if there is c·uour~h w;itcr jn the ellgine ;m<l if 
the coo 1 ing sys u,m is \·:orking correctly. 

In this r~port we distinguish between : 

a. low speed engines - speed less than 1500 rpm 

b. mediu~ fpced cllgines - speed hetwccn 1500 and 3000 rpm 

c. high qleed engines ·- speed nhove 3000 rpni. 

According ns the cycles increase, weight and workh1g security 
decre3.se and the engjnc bccon•es more complex. 
However, low speed ~md 1nediurn ~peed engines arc far mure solid 
and have a longer l:ife span than gasoline engines. 

uti u z.-1d on --------------
On account of its cl1arac.teristics which we hove described in 
the fore~uing the diesel engine is used mainly for stationary 
applications and continued use, e.g. with : a. pumpb 

b. generators. 
Low speed engines are used for this purpose only, while medium 
speed engines are u&ed for this purpose principally. The hi~1 
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 arc rather high 
and operating costs low it is.of interest to use the ~pgines asmany 
hours a year as possible. This (:an he done. by us:ing the engin~ as 
a multi-purpose engine. To this end it is necessary to manufacture 
the engine as a tr.ansportahle type. 

J 
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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. 

Brands ------
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 speeJ 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 fficntioneci producers surely will 
consider the possibilities of production in Thailand. 

The low speed engine r1arket f s all but completely dominated hy 
engines from U.K. Popular brands an• "Lister", "Petter" and 

"l' ·,. . h I . b . 0 ~uston wit a speec varying et~een 60 - 1500 rpm. 
Noticeable is the rise of the sales of the typc·s Lister and Petter 
from Indi~1, which are built undt>r 1i.ccnsc, same as the r.isinp; influence 
of the Italian brand "Lomliardini" and ot some East Europt:<!l1 brands. 
Because of an export bonus of 20 percent given by the Indian goveru·
ment, the price of the m•rnufacl11r<~cl engine can be kept low. 

Diesel en~ines arc estimated to nunilier about 200,000 units in Thailnnd. 

Jn contrast to tl1e sales of gasoline f.'n£'.incs, sales of cJ:i cs el 
engines h<we not fallen so much after 1968. The total sales 
in the ran;~c up to 20 HP arc estimated at l1S,OOO - 55,000 units 
for 1963. For 1971 tl1e~;c numbers are esteemPd to be 35,000 -

40,000. 

Tbe cntcgory low speed engines takes up 10 - 15 percent of the 
total markC!L. In this category especially the 16 HP cng1ue is 
vc:ry popular. In tlw category rnediur.1 speed the range of 3 - 5 Hl' 
appears to b~ attractive. This c~pRcity group counts for 60 - 70 
percent of the total category of 1i1cdium speed engines wi Lh the 
pitch on t·he higher capac:i ties. lliey are used mainly for pumps 
and generators. Another category with important sales is the 7 to 8 
UP engine. This engine takes up about 20 - 30 percent of the 
total sal~s of rnediul'l spe,~d cnginci;. These engines arc rnuch used 
as prime r.1over.s for l;:;.rger pumps and "smal 1 tractors". 

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

made small tractors. 
Sales of tliis type. of engine aro'.)unt to 1000 - 2000 units per year. 

I 
I 
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From the import statistics on diesel engines as shown in Diagram E 
it appears that import numbers are in 2greement with sales numbe~s 
for those engines resulting from our study. We obs12rved that only 
from 1970, c distinction is made between marine engines, motor 
vehicle engiill's and not elsc\-:here specified engines (n.e.s.) 
in the data provided by the Customs Department. Before 1970, only 
total import numbers were given. In ordc'r to make a good compurison 
possjble we have also taken up the imµorts of motor vehicle engines 

in diagram E-a. 

The diagr.:im E-b clearly sho•.-Ys the grmving superiority of the imp:.>rted 
Jap.1ncse diesel engine. \{c~ have not been able to determine the 
causes of the considerab] differences in dilta t:11pplied hy tl;c Customs 
Depart:rncnt about i1:1ports from J;ipan and 1bt:a C'n e:.l;orts frcmi J;!pan 
to Thailand Slltlp:icd Ly tlw Viinistry of rinnncc of Japan, (see 

diag1:mn F). 

The diagram E- b a1 so shows thnt the contribution of engines fr01~ 
U.K. is the S(•co11d laq;est. The rcm::iining mn1:l1crs ai:c the cont1·ibutions 
of the other afon,mentionccl cxportiu;; countries. 

Conelusi.on: 
---~~--------

In our opinior,, the fairly con:.;tant <1c•1:1and for di.,..•scl engines, in 
spite of the economic r1.:cession, can be t•>:plaincd by a grouinz 
intcre~t for this type of engine. 

The projected dcrJoncl as sl10\·m in tnb1c Tl is based on the following 

consi<krations: 

The first assu:npdon is ba~;ed on the considerations given in 
paragruph 2.1., political, economic mid social information. As 
exprc!sscd in thi~; pnragraph a l'.'('asonahi.e econor,1ic growth is (1>:pcctcd 
in the corning five years. This 11'.eunr; thnt v·adually rnore funds \·:ill 
be available for the purchase of swall engines. This point of view 
and our considerations on the factors which influfmce the growth of 
the ngd.cultural mechanization, positively and ncg;:;tively, as deseribr:ci 
in po.ragraph 3.lf, (Consum,2rs) are the hasl.s of our cautious c:;timate of 
a 9 percent for the ave.rage annual g;:owth for tbe total dl•maBds up 

to 1981. 
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For the years 1975 and 1976, we foresee a larger groy; · 
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 wi] 1 be 
due to be replaced. 

c. less new purchase::; in 1970 - 1971, for reason of insufficient 
financial means, will be made· up in this period. 

However, even in the years 1975 antl 1976 the total dernanJ will be 
checl~ed by the limi tcd availability of financial means. 

ror th·~ year 1972, it is m-..-pectcd that the consumer wil1 t<ilc.c a 
"sit on the fence" attitude and that s.:iles will not coinc L0~r abov1' 

the 1971 fiBures. 

\~1cn analyzing the demand for the different types of cn~in~s our 
basic thought has been that a shifting is t:iking place in the 
buyer's prc>fcrencc from cheaper l'ng:ines with o lower life~ sp;m 
and higher oper0ti11r; costs to more cv.pcnsive cngin<!S \vith a 
longer life span and lower operating costs. 

This view is supported by the cevl'.lopment of agriculturP in 
the past in other countries. It dcr:·.onstratcs a ::;hi.fling from 
the use of t\·m-strokc to four-strol:e gasoline engines and then 

to diesel engines. 

The latter two however uill always lw competitors as t.hcy can 
be used for overlapping specific purposes as explained in our 
description of the different typt~s of engines in paragr;iphs 
3.6. and 3. 7. As these enBincs arc mainly used as prirnl' pc,ers 
for transportable pumps in agricult \ffe (continued heavy duty 
purposes) it seems that particularly the medium speed diesel 
cnp,ine will stand a good chancl..!. Altf1ough heavic:r th<in tli(~· four
sLroke gaso1 ine and more <-!xpensivc, ti1e aclva11ta~,es sc·cm to he 

gaining grouncl. 

I 
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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 deinand for four-stroke 
gasoline engines than for two-stroke engines, hut in the long run 
will shift to diesel engines. 

Only for the years 1972 and 1973 can a s:iiE)tt decline in the die!'el 
market share be e...cpected to the advantage of the four-stroke gasoline 
market, (see table H). Replacement of the extremely high number 
of engines bought in 1968 - 1969 wil 1 be due then. In 1972 - 1973 
however, the purchasing power will not have increased to the extent 
that high expectatfons in favor of the diesel engine are justified. 
A stronger increase in the demand for diesel engines is expected 
only at the end of the coming five year period and this is for tlte 
following reasons: 

a. improved economic situation in Thailand 

b. necessary renewals 

c. awareness of the adva~tages of the diesel engine by principal 
users in Thailand. 

As the weight p1ays ...r.n important role in view of the necessity of 
easy transportability, it is cxrected that del:land for medium speed 
diesel engines will increase more rapidly than that for low speed 
engines. 

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 cn;~ine. It is recommendable for technical reasons, both 
r;ales and production to reduce the r:umber of types as much as 
possible in the beginning. 

The most attractive types as regards market demand are: four
stroke gaiwline 3- 10 HP, medium speed diesel 3 - 5 HP and medium 
speed diesel 7-8 HP. 

L__ _J 
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The market survey has pointed out that in the group diesel 
engines 3 - S HP, the emphasi3 lays on the engine 4 ·- S HP. 
This cau be one same engine. By means 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 - S Hr then the 
expected m:irket demand for the medium speed diesel engine 4 -
S HP is as inJicated in table 1 of t:his chapter. 

The group medium speed diesel engines 7 - 8 HP is also one 
and the scin:c en~inc. By changing the speed the power output 
can be adaptC'd. 

The r,roup four-stroke gasoline engines 3 - 10 HP comprises many 
difforcnt engines of different cap.-;c1tJes. From the markc~t 
survey it hc.s appeared that the 3 - 4 HP engine and the 7 - 8 
HP engfoc are most popular. The projected market demand is 
shown in t nlJ le 1 of this chapter. 

For the eagines under consideratil1n there are no plans to have 
them locally producf'<I. Only for the four stroke gasoline engine 
p] ans h:wc~ been consi<lered for locA.l proJurtion by T .M. I. The 
possibilities for this still existing production plant will be 
evaluated, also regar<li11g possible future proJuction of gasoline 
four-stroke engines. 

t ;i h] e I : !:'.!~'_j _c_c_t ~~l~1~!:_u_a]_ -~15'_::-.:_'.inj __ i_E'':..._u~1_i_t'.: 

~-1;;-=---::T~ -191 ~--. 1913 _ ~ 1914 1915 ____ 1_9_1 __ G--·--~_1-9~s~1~~---'-
4-s t ro:·.c g.:isolint' 
3 - I 0 Ill' 

of wlii r·h 3-4 llP 
of whir.h 7-8 llP 

Tot<1J 3-4 llP & 7-8 HP 

30,()00 

15,000 
7,500 

22,.500 

33,000 

16,500 
8,000 

24,500 

36,000 

18 ,000 
9,000 

27,000 

38,500 

19,000 
9,500 

28,500 

41,000 

20,500 
10,000 ---
30,500 

50,000 

25 ,(100 
12,500 

37,500 --- -----11------~-----·- _____ , _____ _.. ______ , ____ _ 
Hcc.liun c;peed <l1cscl 
3 - 5 HP 

of which 4-S JIP 
7-8 HP 

Total 4-5 1IP &. 7-fl l!P 

20,000 

16,000 
8,000 

24,000 

21'000 

17,000 
8,000 

25,000 

24,000 

19,000 
9,500 

28,500 

30,000 

24,000 
11,000 

35,000 

36,000 

29,000 
13,500 

42,500 

60,000 

48,000 
23,000 

71'000 
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:i:rom this· table, it clearly shows thc.t the r.iedium speed diesel 
engines 4 - 5 HP appear the most promising market. The annual 
demand for this most popular diesel engine type is higher than 
that of the most popular four stroke gasoline type. If, after a 
stm·ting period, it would be poss1ble to also manufacture the 
7 - 8 HP diesel engine then attention could be paid to the second 
promising market. 

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

If a level can he reached, of price, perform~nce and quality, 
which is comparable to the present prominent l>rands such as 
Kubota nnd Yanmar, then we belie"'' a market share of 1/3 to 
1/2 parts can be rcacht?d. 

Calculating with an avE:rage between 1/3 :mu 1/2, the cstir'iates for 
the market share of the 4 - 5 IW engine bcco~~s as follows: 

1972 - 6700 units per year 

1973 - 7000 units per ye.:ir 

1974 - 8000 units per year 

1975 - 10,000 units per year 

1976 - 12,000 units per year 

1981 - 20,000 units per year 

In order to meet the requirements ('Xpectcd from the engine, 
(see paragraph 3.4.) and on the basis of tl1(' demand projections, 
(st'e table 1 of chapter 3) the survry teaM recor,!rnends the ma:mfacturing 
of the cng~.uc with the followin0 t:ech11ical specification~: 

type: 4 cycle diencJ engine 

cylinder: horizontal, one 

cooling: hopper 

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

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

appearance: attractive 

price: t 3500, resp. t 6000 for subdealcrs, delivery from factory 
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3.JO 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 i~portance 
of enlarging annual foreign currency savings. 
Export problems should,ho~ever, not be underestimated. Co~petition 

in the international market for small combustion cnginer; d0 not 
allow disorganized approad1: if one tries to penetrate in e:;ir.ting 
markets, excessive risks can only be <1voided by careful preparation, 
if - on the otl1cr hand - one aims at opening nc~ markets, one 
must be prep:ired to meet the terms of competitors. 
In order to attack these problems in a modern nnrketing appro.:ich 

a. an inventory of expectations concerning relevant develop~.:ents 
should be made, 

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

South East J\s:i a ---------------
An attractive m.::irket is cotH;tituted by the surTclT.rnt!ing ~;011th 
East Asian co11ntrie.s. Allhough the~:c countries arc in diffcn·nt 
phases of dc:vclopment of ngricultural nc.ch:miz~Jl:ion, industry, 
economy and tee I mi cal powc>r, tlwy all have to f :1ce - to ccrt..:iin 
extent - the problc~m mentioned para 3.1; (Consuncr::). 
Nearly all countries in tliis region ir.1port smLlll cor.ibustfon 
cng:incs. In an ECAFE/Arnr,/u~:rno fact finding mission report 
on Industries Manufactud.nr..; AgricuJtu1·aJ. Macldr:ci:y the qu;1ntity 
der1ian<l, sales and m:mufacturim~ schedule can Le found 
in tahlcc I through H. It is quest iur.;:,h] e ,,Jiet.hcr these 
fi.:;ures arc stil 1 valid as such, al ~o in view of the unexp.":ctcd 
development of Thailand since the visit of the mission in 
196M1969. 

Nevertheless, the report mentions an annual dc1:1:.111d cf an impre~· si•;e 
number of units in the visited countr.ies. Total dcrnana 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 tota1, 
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 hy 
Pakistan, wh12re also a comparat>le preference for 3 to 15 HP 
diesel engines appears to cx:i st. P!lkj stan' s share in the total 
demand of the region amountc to about 10 percent. 

l 

L ~J 
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A furt'aer export possibility can be found in the partner 
count1ies of Thailand in the ASEA~ group : Malaysia, Singapore, 
Indonesia and The Philippines. If political and econo~ic 
cooperation is realized it is recommended to establish some 
production plants, each producing a particular type of engine 
to supply this m.:trkct. 
In the other ASEA:X countries ECAFE demand projection ar.iounts to 
44,000 engines in 1970 and 90,000 in 1975 not included the 
demand in Singapore. 
In these countries the main share of the market is P::pected to 
fall to the 3 - 5 !IP gasoline engine. 

India and Pakistan are the main producers of small l'I1[;ines in thr: 
countries visited. In 1968 they assured r:1ore than 90 percent of 
the pn,duction in these countr:i es. Ahnut 50 percent of the 11~c;1l 
productjcm COll!::iiSts of J - 5 l'P diesel ful']cd cngl!!C~. 
The b(~tter part of tltesc are of the lm·:-specd type, \·:hi le there 
is a tendency tot·: a rd s the use of medium speed er.~; inc s. The on 1 y 
other /,SEA~ country planning th2 production of a 3 - 5 HP gasoline 
engines is lndonc~ia. 

Other countries ---------------
In this respect, one could think of the ;::;,rkcU; serv.::<l by ;in entt:l"f•ri se 
with which a Thai engine factory \..'ill cooperate. S\!C.-h a manu-
facturer will already dispose of- a dealer nce .. rork, t·:hi ch could 
be made i;s;:, of. A f11rthC'r por;~;ibility '-'oult! lH? to r;tncly, tdtl1 
the help of the mn.r::c.:tjng dcp.:.rt•:i•~nt cf t!.c• industri,·:-: coi.mtL·q··•rt:, 
the possibilities of opening up nc~ markec~. 

Conclusion 

Accordjq; to the FC:\FE-fact-·fi1H1ing-te:m g<)Od sales OPportunilf,~; 
for the rccom:nen<ll'd engine for Tlnilrind e::-:i!;t in India ;-;nd Paki_st:.1.:1. 

In tlwsc cnuntri(·s a preference· for <licsc'l en~ine1; an<l a tendcu,:y 
towards l j 0hter n1cd.i um spcPd eni:ines an• cb~"'rvabl(~. At the E<I'X: 

time no plans exist to produce lLcsc cn;:,jncs locally. A smaller 
hut nevertheless attractive clt: ... :in.J is csd.1·1atcd in the othe:r 
ASEAN countrjes for a. four-stroke gasoline engjnc. The size of 
the market share for a Thai cn;~.i:w cannol be esti1; . .:itcd on the 
basis of the available informat.ion. 

_J 



- 43 -

4. TECHNICAL ASPECTS OF PRODUCTION 

(For tables and figures mentioned in this chapter we refer to 
Append ix 4) • 

4.1. Construction of the Engine 

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

Especially in the case of hopper coo~ing the number.of pa:ts 
to be assembled is the smallest possible. In comparison w1th 
gasoline engines the product is r~latively labo:-intens~ve 
especially if, as reconunended, universal operating machinery 
is chosen. 

The fitness of the reconunended engine type (for production 
in Thailand) is notably increased by the relatively low number 
of uncomplicated castings, each of which consists of cast iron 
of qualities obtainable in Thailand and can be pr~duced or~ 
universal metal-working machinery. Air-cooled engines need 
highly compUcated casting and production techniques for their 
aluminium components. The sa@e holds to a lesser extent for 
radiator-cooled engines. 

The recommended engine type was produced in various Europe.Jn 
countries, mainly for agricultural applications, in the years 
after the second world war when agrfrultural mechanization m2<le 
rapid increase. It is still produced by some l:11ropean and 
Japanese firms and has been successfully applied in Thailand. 
The present design is largely identical with tlrnt 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 sec table A. 

The European firms who used to JT1anufacture this type of engine 
have now turned to air-cooled or radiator-cookd diesel engines, 
These engines, produced mainly for the European market, are 
supported by an extensive and well functioning service net~:ork. 
They are certainly more complicatet! 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. 

4.2. 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 i! hypothetical 
4 stroke, hopper cooled, SHP, max 2000 r.p.m. dfoscl e:ngine. 

_J 



L ... 

44 

Definitive and detailed specifications should follow from contacts 
with an eventual license supplier. In view of the virtually 
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 wmachined 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 -------- ------·-
connecting rod yes yes 

piston yes no 

piston rings }CS no 

bearings yes no 

crankshaft yes yes 

crankshaft bearings yes no 

valves yes no 

valve springs yes no 

bolts and nuts yes no 

fuel pump yes no 

fuel, injt.!ctor yes no 

i:;eals (some) yes no 

castings yes yes 

For the production of 5,000, 10,000 or 20,000 engin~s/year 

Plant 

a foundry capacity of 400, 750 or 15000 ton/year respectively 
is required. These capacities are too low to warrant an 
economic exploitation of a foundry department, in view of 
the required uniformity and qual:i.ty of its products. It coulcl 
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 docs not seem 
favorable. The reasons for this are: 

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

• over-capaci.ty in the existing Sisco foundry 

• according to expectations the foundry capacity of T.M.I. 
will start production 

• existing companies hav~ plans to start or expand foundries 

Cm the other h;:ind it may be expected that the clcrnn.nd for qua] ity 
casting will increase ar. industrial d(!VelopmP-nt prot:cetls. 
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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 col!'.mon with these involved in 
further engine production. The start of a foundry department 
would ncg~tively affect the factory's flexibility, because it 
would hinder an eventually nt!cessary shift towards engines with 
alloy con;ponents. 

Because supplying industries are at this moment capable of 
supplying castings of required qualities in sufficient quantities, 
in our co:>1puting model we have chosen for subcontracting the 
production of unfinished castings. This policy might raise 
probleu1s of quality control, delivery time and price fluctations, 
but we assume that these can be kept within acceptable limits 
if an adequate purchasing dep.1rtr.1ent can be organized, which works 
with contractual gu3rantees. 

Experience of existing engine factories shows that in a modem 
industrinl set-up this is the only feasible solution. The number 
of en~ine r.1anufacturers who successfully operate a foundry of 
their m·:n decreases rapidly. 

The metal operatin2 m.'.lchines to be used will be almost uithout 
except i..:,n of the universal type. This impl j es a fairly labor intensive 
production method, \-:hich positively affects employment possibilities, 
at the s~1::.e time it implies a greater flexibility of the factory 
and lower demands for specialization. 

Machining times used in our ctilculation3 an~ inclusive of rejects 
and the usual additions for r~sl, personal care, etc. Productivity 
is estir.atcd to be 10% lower than is usual in Europe. This wi 11 
allm-: for the production of spare parts, an activity \.;hi ch is not 
included in the computations, hut might be financially attractive. 

In agreements and contracts wjth subcontractors it will have to 
be stated that the subcontracted parts be sold to the Thai-
engine co1:1pany exclusively. 

Table n gives a calculation of the required number of machines, 
for productions of 5,000, 10,000 ;md 20,000 engines annually. 
Presuppositions include: a total of 2000 workable hours per year, 
different occupancy r-ercentages for the various machine types. 

Table C gives the machining tim(> of an engine of the chosen type, 
based on a production of 5,000 engines 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 Lo be manufactured in these cases. Also the 
occupancy level of several rnactiinetools will increase corrcspon
d ingly. 

__ J 
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The assembling time of one engine is 12 minutes, when 
10,000 units/year are produced with laborers, all addi.tions 
included. The testing and partly -unning in of an engine will 
take 2 hours per engine, one hour at the <lynamometer brake 
included. This will take 1.2 manhours per engine. 

In order to achieve the desired market share and to ;:issure future 
sales volumes it is imperative to offer an engine of gl'Od quality. 
Thereforequality control is essential. Quality contrc.l can be 
divided into quality control of: 

a. raw materials and semi-finished products from subcontractors 

b. finished components from subcontractors 

c. components manufactured in the plant itself 

d. assembled components 

e. complete engines. 

We therefor recommend the quality control to be execut~d by 
5 men in case of an annual production of 10,000 units and by 
7 men in case of a production oi 20,000 units. Resides, in the 
testing department a partial quality control will be cxccute<l. 

The proposed factory layouts for productions of 10,000 and 
20,000 enfiincs annually are givcm in figures C ~md D. No outlay 
for a prCl<luction of 5000 units hai> been de~;ir,ncd because as 
demonstrated in Chapter 5, this production size is not financially 
attractive. The 10,000 units outlay has been designed with the 
prcsumptionthat production size should be easily enlargeable 
to 20,000 engines/year. 
For the production of 10,000 cn~inos annually a floor space of 
4500 sqm1rc meters should be ac-countcd. Herc we suppo:-;e 3 halls 
of 15 meters wide and 100 meters long. (see fi~urc C) 
To produce 20,000 units per ye;.ir the layout has been deduced from 
the previous one. Tl1e necessary ;-idditiona l space can \Jc produced 
vcery can:ily; only two extra hall:; of 15 ueters wide and 100 meters 
long will be necessary. (see figure D) 
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·Personnel ---------
For the proposed organization scheme we refer to figure E. 
In case of a pro~uction capacity of 10,000 units annually 
:he? laborfor~e wi.11 count 290 i:ien. If th~ production capacity 
is -0,000 units .annually in total 490 1:1en will be required. 
For a mor~ detailed survey we refer to tables El E2 and E3 
of appl!ndix. 6. In ~ddition Wl! have reckoned with foreign technical 
and m:m:igenal assistance dnrinr, the first 6 years of full 
production (See tables NI N2 ~3 of Pppendix 6). 

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

5,000 engines ............... 500,000 K\·!li I year 

10,000 engines .............. 900,000 K\·:H/year 

20,000 engines .............. I , 500, 000 K\\11/year 

4.3. Location of Combustion Engine Manufact1rri~g Plant 

The mctropo] e of B:mgkok is an existing center of al J so1'ts of 
activities. To locate a plant in the metropolitan area would 
certainly have its advantage:;. On the other hand, tlwre is a 
government thrive to locate inciustrial enterprises outside the 
metropo]e and there are advantages in developing certain rural 
regions. 

Besides a rather lind ted site area, the pJ ant would absolutely 
require i;ood road, railroad and waterway connections. 

In the lh1ited time available only general information on loC'ation 
possibilities could be asscd)lcd. In the Sarnburi area, where the 
Sisco plant is situated, castings transport lines to the factory 
would be bhort. Land, labor n11J electricity are nvai 1 able, HS Dre 
good transport facilities. 

In l!1c D:,nkok an'a land prices differ widely. Prices up to 
I, 000, 000 Baht per rai occur in West Thonburi. As the road 
building program proceeds, 1,1ore and more areas becm::e suited for 
industrial enterprises. The surroundings of Ching l!:d 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 financial nnd 
production-technical points of view a location in the Bangkok 
area would be preferable. This would ensure easy c:ontracts with 
buyers and suppliers and r,oocl transportation facilities. For 
the acr1uisition of qualific·cl personnel the attracLi.ve socLil 
life of nangkokrn.ight be a positive factor. 
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If and insofar as the government does not of fer definite and 
highly attractive facilities for industrial establishments 
in rual areas, it remains less attractive to decide for rural 
locations. 

4.4. 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. 

J.n order to set up the plans the following assumptions have been 
made : 

a. the Thai engines manufacturer has got n joint venture or a 
liccncy-agreemcnt with an experienced manufacturer of the 
cho.sen type of engine and the manufacturing- and sales riglits 
are obtained; 

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

The reasons for these assumptions are described in chapter 7 
"project imp lemcntation". 

The operational plans show a basic difference with respect to the 
preliminary stage. 
The smallest plant, (5,000 con:hustion-enr,ines per year) will be in 
full production jn the fifth ye,u, whereas the two larger plants 
reach that phase in the sixth year. 
We believe that due to modern training tccimiques it is possible 
to shorten the training and start-up times of the smallest plant 
in comparison with two larger ones. 

The tot.:::il period is divided into two plwses: 

a. the preparati0n phase 
b. the start-up phase 

The duration of this phase will be the same fnr the three alternatives 
and will last two years. We assur:-.c Lhat the different sizes of 
buildings and the different nu111bcrs of milchinery will not cause 
striking diffc..i:ences in duration. At the start of this phase the 
building-ground has been bought and the.rt! are no further limitations 
for starting tl1c construction of the iactory buildings. 
During this ph~ise all necessa1·y ac:tivities take place to be able 
to start with the production of engines. 

_J 



49 

The a~tivities 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 employees. 

It is clear that during this period many activities concerning 
many different subjects have to be executed. A strong and well 
equipcd temporary project or·ganisation will be necessary to ccmtrol 
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 purch::ising manager have been selected and appointed 
already at the beginning of the phase, to be members of the pn)j ect 

manag<?.m2nt team. 

An administrator and two secretaries wi 11 be appointed durinf: tLt! 
first year to form a secretariat (for a more detailed survey see 
table DI D2 D3 of appendix 6). 

However, managerial and technical assistance will be n:cessary 
or partner in a joint venture during this p7riod. It is alrno:t 
certain that the licency-givcr will be required to help, particularly 
in the technical aspects. For the managerial and the tr;aining 
aspects, as well as for assistance in tl_1e temporary pr0Je7t 
organization, specialized consultants mLght be better equipped. 

The assistance of at least some independent technical advisers can 
be advantaljeous in order to promote sufficient opponency to the: 
Heeney giver. It has to be decided in which degree and form the 
assistance can he given by for example the ASRCT, ISI, UNIOO. experts 
and (foreign) consultancy fj rms. (For a cl ct ;:ii led survey of tlw 
proposed foreign assistance see table NI, ~2, N3 of appPndix 6). 
During this period all the personal necl'ssar.y for. the start up phase 
will be selc.!cte<l and appointcrl. In particul;o,.r we mention the 
sales-manager. 11c will start his actLvLL1es as soon as possible 
to build up an adaquate serv5ce- and dealer network. 

Also s: .Juld llf' received from the liccncy giver al 1 fully or. 
partially machined engine conponents necessary for the start-up 

phase. 

Was in the foregoing phase C'mphasis r;i vcn to the coordination of 
all kind of activities durinr: thC' start··up p11ase cmpliasis will he 
given to the tr.:iining of the employees. The start up will be c·xecuted 
in thu'P steps A B e.nd C. In each step the amount of work will be 
increased as well as the different kin<l of work to be done in the 
factory (for a detailed survey we refer to figure A and B). 

During step A :i~:;c;,l.Jling of the engine components delivered by the 
lic~ncy giver starts in order to furnish complctcPngines as soon 
as possible. nn the other hand a modest start wil 1 be made with real 
production in the form of machinery of simple castings ,work in 
the fitting shop and testing. 

_J 
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The share of the imported parts wi 11 be gradually reduced, depending 
on the possibilities of the Thai engines factory and the Thai supporting 
industries. 

It is possible th.:it if in time a Thai foundry can be provided with 
necessary information and with casting models, the castings can be 
produced in Thailand already in a.1 early phase. The castings could 
be machined in this foundry, before the engi'1e factory itself can take 
over the finishing \·:ork. 

Besides the temporary supply of c:otally or partially machined 
components by the foreign partn1'r 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 he proJuced in Th.::iilanc1 (Thai-Japanese factory to start piston 
manufacturing pla11t). 

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

The major factor Lh.1t influences the capacJ t1c>s of the Thai engine!.: 
factory \•."i 11 Le the skil 1 of the Thai personnel, Thereforp a conlri vcd 
trainings 1n-ogram is of great i1npo1 t::.11ce ;~s well as in the preparation 
phase, :issir.t.:mce will be nec:esf;:lJ"y for job-training :md assistance 
in managerial and g.:·ncral teci1r.1cal training (for a more detailed 
scheme of foreign .::issistance sec U~hle NJ N2 N3 of apprndix 6), 

We estirnaLPd the duu1t.ion of ~tcp A and E for the prod11ction of 5000 
units per year on 6 month each; for the both other al ternntivcs uc 
estimate<l ~ctch step on 12 month. This difference in cluration is due 
to the difference in t:he nurnhu of employees to the trained and the 
machinery to be started up. 

l 

L ~J 
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5. F'2ASIBILITY Ai'JD EXAMIN/,TION OF THREE ALTER~J\TI\TS 

As a result of the analysis and study it is possible to examine 
the financial and economic aspects of three alternatives of an 
engine r.1anufacturing plant in Thailand 

Alternative A 

Alternative B 

Alternative C 

a plant with an annual capacity of 5,000 engines 

a plant with an annual capacity of 10,000 cnc1nes 

a plant with an annual capacity of 20,000 engines 

From the examination of the data collected during the mission it 
is possible to draw conclusions re~arding the plant that offers 
the best results from both the finnncial and economic viewpointo. 
Selection of the optimum size of prcduction facility is basd 
on the comparison of the results of our financial/econo8ic stuJy 
together with those of the technic<1l and marketing studies as 
outlined in chapter 6. 

The propo~:tls are based on the following assumptions: 

- the. production-method usf'd \..'ill be as described in chapter Li 

- permission to manufacture ccmhuslion engines in Thailand can 
be obtained, 

- there are no sales restraints, 

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

In al 1 thr<'c cases projections havf~ been worked out for a ten 
yl!ar operation period after the preliminary sUnt-l!p st;!f~c:-;. 

That means £01 the three projC'cts of the mcinuL:icluring plant 
with an annual production of : 

-------- ------·- --- -----------------=-_] ... '' . - . Size of 1·1[inu(actu1:ut<.:, \tn1 ts 
---5, 000-- -·-10-, 000- - -20-:-000 I 

engines engines engiues 
1------- -------- -----

L(mgth of time requin~d for : 

Plant construction, selection 
of personnel, training, 
start-up and various preliminary 
activities 

Opcra~ing period 

Total durati<n of project 

3 years 

10 years 

13 years 

4 years 4 years 

JO y~ I 10 years 

14 yearG 14 years 
------'~----- -·--··----'---

As shown in figures A and B of Appendix 4. 

l 

J 
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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 45% 30% 30% 

4 il 90% 60% 60% -
5 100% il 907. il 90% 

6 and following years 100% 100% 100% 

il 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 con•rersion rates used were : I US $ = 20.8 Baht and 1 US $ 
= 3.20 Nf. 

From the computations in Appendix 6 thP pro1ected cash flows 
as shown in tables A through F of Apprcndix 5 were calculated. 
The cash flo~ analysis examines the self-liquidating character 
of the various alternatives, which exomines the possibilities 
of obtaining a positive cash flow from the project to repay lhe 
original capital input and the interest on eventual loans or 
dividend-payments to the equity hold~rs. 
The following assumptions 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 
opE!ration 

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 afte:•: 10 yearn 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. 

Tr.e 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. 

1. Manufacturing plant with an annual capacity of 5,000 combustion 
enginE:.:; 

The cumulative cash flow only becomes positive in the 10th year 
of the project's life or in the 7th year of the ope~ration period, 
whereas, the annual cash flow beconws positive in respectively 
the 4th and !st year. The internal rate of return of the dis
counted cash flow is 8.15 percent which is not an attractive 
figure f0r an industrial project. 

2. Manufacturing plant with an annual capacity of 10,000 combustion 
engines 

The cumulative cash flow begins 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 1st year. The internal rate of return 
of the discounted cash flow is 16.8 percent, which 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 equity holders, taking the present business tax 
tariffs and regulations into account. 

3. M&11ufacturing plant with an annual capacity of 20,000 combustion 
engines 

The cumulative cash flow becomes positive in the 7th yeRr of the 
project's lifetime or in the 3rd year of the operating period, 
whereas the annual cash fJcw becomes positive in respectively 
the 5th and !st 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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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 Appendb: 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. 

I I I 

l 

__ J 
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table CC'fiPARISON OF THE ALTERNAT!VES...@lliRNING rnVESTME:m~ AND BETUR!!S 

~ 
1 

1.1. Fixed u~pital 
1.2. Workin£ capital 
1.3. Total capital 
1.4. Forcic,n currency 
1.5. Local currency 

2. EMPLOYI-'r.:!:'i' (in numb,~r of 

persons) 

2.1. Direct 
2.2. Indirect 
2.3. Total nur::ber 

5.1. Anr1'.)fi 1 rr>0r.s 

co~;ts 

5.2. Anmi:1 l crJ~·tr. 

f'al e:-

('XC1 • 

rctllrn on capital 

taxe~ 

TAXE:': 

6.1. Tutal 
6.2. % of total capital 
6.3. % of cro6S sales 

7.1. Annu~l n0uds 
7.2 . .11.nnual ~avings 

8. V/,LUF. Al.>PED 

8 .1. Pe:r annum 
8. 2. % of gro:;::; sale·:; 

[!r:d 

10. JlfTE::!I,'..L HHF. <W HE'l'l'f'H: 
----~··· 

An1.:>tmts 0f money in 1 ,ooo B:iht 

Annual production 
co!l'.bust ion-en;:: i n:?s 

5,000 10,000 20,000 

Amounts ,,f mcney in 1,0J0 l'S $ 

5,000 

Annu~l pr::>ducticn 
comht~st i0n-en55-n-:::·~ 

10,000 20,000 

,-----·---1.__--.--t----·--·· ------+---,--~1--------
6 7 2 'i 

17 .1~c10 27,500 45,200 836 1,322 ? ,173 
9,200 16,500 30,000 442 793 l ,!~42 

26,600 44,000 75,200 1,278 2 ,115 3 ,61 ~' 
11,890 19,R30 32,G35 571 953 1, '>(3 

}Ii 1 '{10 21i ,1·70 42,565 707 1,162 ~,046 

124 222 391 1211 222 3~1 

51 68 99 51 68 99 
175 2:)0 1190 175 290 490 

l 00 95 92 4 4 11 

17. ~·00 35,000 70,000 840 l,6So 3, 3t;o 

n, 700 21,200 39,000 562 1,019 i ,s·,.: 

13,1i1rn 23,9)0 1i3,5?0 645 1,11+) 2 1 ] '.)(' 

1~, or;o 11,0')0 cG ,1180 1-9':. 535 l,?Co 
1 <: ., 

)•.I 2 ;,.1 3? 15. 3 25.1 7" 
FJ 

23.2 31.? 3'( .8 ?3.2 31. 5 37.S 

4,500 8,600 16,300 216 1n3 "(83 
7,000 15,750 311,000 336 75 1,634 

9 ,')00 19,500 39, 700 456 937 1,903 
51i 55 56 54 55 56 

1 : 1.7 1 : 2.8 l : 3.85 1 : 1. 7 1 : 2.8 l ; 3.€5 

8.15/\ 16 ,8/~ 24,6% 8.1')% 1(.8;;; 211.(,~ 

-

l 

~ 

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

Columns 

2, 3 and 4 

5, 6 and 7 

Item J. l 

Description of the several competitive items 

1he 3 competitive alternatives. Amounts expressed 
in l ,000 Baht 

Idem. Amounts expressed in 1,000 US$ 

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 Ml, M2 
and M3 of Appendix 6. Thb working capital dol's 
not take into account eventual interests to be paid 

1.3 Addition sum of itews I. I and 1.2 

J .4 and I. 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 I. l by 2. 3 

4 We refer to tablf·s Pl, P?. and P3 of Appendix 6. 
The sixth year has been taken, while \,'e assume th:it 
in this year for the first time normal conditions prevail 

5.J We refer to tables Kl,K2 and K3 of Appendix 6 
The sixth year has been taken 

5.2 We refer to table K4 of Appendix 6 

6.1 Difference bet~ecn 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, (sec 
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 

10.0 

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

Internal rates of return of the discounted cazh 
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 increese the comsumption 
of food and services in the region where the plant \\ill be 
established. The multiplier effect of 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 vill reduce 
imports which means lower foreign currency requirements. 

- The plant will require engine parts and materials wld ch 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 ,,<>tatc revenues. 

The secondary positive effects a~ mentioned above are likely to 
be important but arc difficult to determine with any e:irnctness 
at this stage. 

- Decrease State revenues because of loss of i.mport 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 manuf cicturing 
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 S : The Economic 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 economic 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 rngines to be 
manufacture<! ;,nnually 

.... ,___._s __ ._0_00_~ __ 1_0_. 000 I 20. 000 

1-Du_r_a_t_i_o_n_o_f_t_h_e __ P_r_o_J_·e_c_ts ______ ~ __ 1_4_y_e_,_ar __ s_-r--~!~ea~rl !:_!ears 

Positive effects: 

• Thailands balance of payments 

• gain in added value 

• increase of import-duties & 
handling 

• soci~l benefits 

Negative effects: 

• Thailands balance of payments 

• decrease of importdutics & 
import handling 

4,600 

4, 725 

255 

P.M. 

715 

I, 670 

9,600 

10,600 

590 

P.M. 

822 

3,760 

.__ _____________________ L. ________ ___i _______ _ 

Conclusi;m in all three case~: positive influence 

19,800 

21, 550 

I, 115 

P.M. 

1,005 

7,280 

l 

_J 
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6. SELECTION OF FACTORY SIZE AND PRODUCT. 

6.J 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 hoppcrcooled mcdi-:rni-speed diesel engine 1"'ill 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 de1:1and. As said this leads to the following expectations 
of the possible sales-volume : 

1972 
1973 -
1974 -
1975 -
1976 -
1977 -

7600 units/year 
7000 units/year 
8000 units/year 

10000 units/year 
12000 units/year 
20000 units/year 

Taking into account an implemcntat ion period of 4 years between 
removal of the last obstacle for the realization of the engine 
factory and production nt full capacity, the estin1ated i:;ales 
volume suggests that there is ample space for 10,000 units/year 
production. 

From the technical point of view, described in chapter 1,, the 
production of hopper cooled diesel engines is atrractive. In 
comparison with the manof acturing 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 ~s 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 see•ns 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 r.aise so 
many technical and organizational problems, that insofar as the 
sales-volume may be expected sufficient, the technically and 
organizationally most simple solution 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 answer to a shift 
in market demand. 

6.2 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 expcnsion 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 ch3pter 3, 
in 1977 the total market share of a Thai manufacturer of 
small engines with a power output of 5 HP and 8 HP will .be greater 
than 20,000 uni~s per year. 
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 ernphasizE~d, regarding both absolute capacity and produ~t 
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 
foresee the direction of this development. Besides the price, 
the weight of the engine will undoubtedly be an important sales 
argument{ 

__ J 



- 61 -

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 possib~e 
without large expenses. 

~n exp~nsion 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 number of workable hours is about 
2,300. When, as we observed in some factories, six IQ-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 especinlly 
the last mentioned, should be ref~arded as possibiliti cs to satisfy 
a temporarily increased demand but not as a sound basis for a 
feasibility study. It should be borne 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 (higher 
percentage of rejects). This is why we reconunend an outlay with 
a capacity of 10,000 units/year, with a possibility of expansion 
to 20,000 units production in one shift. 

6.3 Location 

We advise a spatial concentration of the production in the Bangkok 
area. Simultaneous inception of production of the some engine 
type in various locations do0s not seem 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 prod11ction at 
the various plants simultaneously, but to let each subsequently 
starting plant benefit from the experience of its predecessors. 
A time lag of I~ year between plant startups seems sensible. 

Also for financial reasons a division into two 5,000 units/yeJr ur three 
3,000 units/year plants should be discourazcd as is explai~ed in 
chapter 5. 

L __ J 
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If two or three engine types would be involved at the same t~me, 
the start-up difficulties vould increase enormously. In that 
case, negotiations with two or three different engine manufacturers 
would be necessary to secure licenses, temporary parts supply, 
etc. 

_J 
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1. 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 arc of that kind, 
that a close cooperation with ASRCT and/or ISI v:ould be very 
valuable. In addition the surveyteamfeels that UNIDO assistance 
will be necessary. 

This period can be divided in the following phases: 

a. the initial phase 
b. the preparation phase 
c. 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 h~tve 
such a close relationship with the production itself that it is 
necessary to take 'into account the costs and proceeds of thes'· 
activities. Moreover it is possit>Je to me!ke sufficient accurate 
calculations of these activities. 

The activities of the initial phase do not have such Jirect relation
ship with the production itself and it is impossible at this stage 
to predict the length of time and the costs involved. For these 
reasons we did not take into account the costs of the initial pl1:Jse 
in the financial and economic analysis. 

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

J. Evaluation and decision on the basic conclusions of our report. 
It has to be decided, whether it is feasible indeed from govPrnmental 
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 qu~ntities. 

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 Thai land 

, Industrial Service Institute 

l 
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In this matter UNIDO can give assistance in the form of an advisor. 

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

2. 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 wi 11 be set up in 

a. the private sector 
b. the public sector 
c. the corporate sector (companies in which the government as 

well as a priv~te 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 be tween the follm;ing poss ibi li tics: 

a. adapting the existing production plant and organization of 
Thai Heng Long (priv~re sector). 
This company has an existing engines production system. One 
of the conditions is the \>'illingness cf the owners of this 
company to coopurate in this matter. 

b. adating the existing production capacity and organization of 
T.M. I. 
The 'LM. I. fr:ctory has been closed down. If the C<''llmittec, that 
is studying t11e possibilities for u~dng the facilities, wish(·S 
to transform this factory as to produce the proposl!d enginc·s in the 
proposed capacities, UNIDO would be pleased to givP assistan~e. 
This assistance could bl' given as \·:cl 1 as during the "rehabilitation 
study" as during the implemt>ntation period. 

c. establishment of a complctr new plant in an existing organization 
not helongin!_~ to the engines-prodt1c'~rs sector. 
The information available to the survey-team is insufficient 
to evaluate possibilitieG. However it could be a realistic 
possibility to establish a new production pliint as a part of an 
existing supporting industry. For example the use of a well 
cquippcdorganization could he an attractive reason. 

d. establishment of a complete new plant by a complete new company. 

J 
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The Slrvey 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. 

3. Selection of t!1e local entrepreneur and the foreign experi~nced 
manufacturer of the proposed type of combustion c:igines and 
eventually a foreign capit:il 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 ) ... ars. 
Therefore it does not seem to be a wise polici in case one wishes 
a rapid start-up of an engine factory in Thailand to co1.sider a 
completely ne\v design. We recomm:>nd strongly to take up contact 
with manufacturers who have available experience with this type 
of engines. lt may be expected that a nur.iber of these will be 
willing tc: conclude an agreement with a Thai entrepreneur, who 
wants to start an engine factory. Tl c latter should therPhy 
receive the rights to produce enginlcs of the manufrtcturcr's 
design, should receive advire concerning pl2nt outlay and production 
method>, and should recc::ive .1nring the start-up phase fully or 
partially machined engine parts. 
The cooperation of a local entrepreneur and a foreign manufacturer 
can be given form as a joint venture· or a license-ar,ree1:1cnt. 
The choice bet\\'een these two possibilities is dcp..:'.;1ding on the 
fact whether a foreign manufacturer can be founrl who is alf;o 
willing to take the risks of investing in a production plant in 
Thailand. 

We recommend the solution of a joint venture, because in that 
case the assistance given by the foreign manufacturer is supported 
by the financial risks of his investment. If only a liceese 
giver can be fo~nd, it will be necessary that also a foreign 
capital supplier will be found. 
The task of selection 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 
- organizationa::. 
- economic 

_J 
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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 and salcsri~1ts in Thailand 
- employf!lent of experts, jigs, gaugC's, "know-h•H.r", etc. 
- structure of the enterprise 
- approval of the concession and financial matters 
- appointment of the board of directors. 

Our suggestions for membership of the bo.J.rd of directors if 
the project is to be sponsored 1n 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 ar,ricultural m.:ichinery 
developments in Th.:iiland should be informed and ~eFt posted of 
progress of the project. 

4. After the approval and signing of the contr'lcts, llisc:-ussion 
with the official institutions in Thailand and approval of the 
concP.ssions and allowances have to he con;pleted by the s-! ~ning 
of the necessary 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 Mana~er, Purc11asing 
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 involved in these steps. 

If an agency would be contracted for carrying out the important 
initial steps, we recommend <. co11tract on the basis of ac:tual 
expenditure against stnndarcl. tariffs approved in adv;rncc covering 
man-months tariffs, lodging, travelling expe:nses, etc. 
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INTER?:.~TIONAL ORGANIZATIOXS 

UNIOO - Vienna 

Mr. Mario Micillo 
Mr. Swamy Rao 
Mr. B. Jamilla 
Mr. S. Nanjundan 
Mr. Y. Phokhorov 

UNDP - Bangkok 

Mr. J. Power 
Mr. N. Raum Ericson 

FAO - Bangkok 

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

Economic CoU111i.ssion 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 Conunittee 

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

Nedeco Foundation 

Mr. J.B. Visser 
Mr. G. Vriend 
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GOVERNMENTAL INSTITlTI'IONS 

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 ~ice Department 

Mr. Paitoon Nagalakshan3 
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 

J-2 

J 



Industrial Service Institute 

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

Customs Department 

Mr. Suchit Chuavidual 
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Ei.'lTERPRISES 

Thai Heng Long Padricuw Ltd. 

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 D.zpartment 
Mr. Ganok Bhougbhibhat - Assistant rlanager 

Sripothong Foundry (250 Suksawat Road nl10nburi) 

Mr. Tonglour - manager 

Louis T. Leonowens Ltd. 

Assembler of Mason Ferguson Tractors 

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

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 
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United Motor Works (Siar.\\ Co., Ltd. 

Mr. Charoen Vamichkorn 

Sahajoon Engineerinr, Co., Ltd. 

Mr. Tak Junchaya 

Marubeni Corporation 

Mr. M. Kimura 

Ekman & Co., Ltd. 

Mr. Tord Samuelson 

Min Sen Machinery Co., Ltd. 

Mr. R. Prakorb 

Nichimen Co., Ltd. 

Mr. Y. Inoue 

Ford Company 

Mr. J. Hadlow 

Thai Seng Nguan Machinery Co., Ltd. 

Miss Kamchana 

Kawasaki Heavy Industries Ltd. 

Mr. K. Nakazone 
Mr. K. Nidaka 

Mitsubishi Heavy Industi:y Co. 

Mr. R. YamaMoto 
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OTHER Ol~GANIZATIONS 

Industrial Finance Corporation of Thai land 

Mr. Tos Phanthumasen 

Roy a 1 I\c• Lhe rl ands Embassy_ 

Mr. V.J.J.M. Bruyns 
Mr. G. ncl;;raver 

Japan Trade Center 

Mr. Mitsuo Kubota 

Americ:m Trade Center 

Mr. Gerardot 

United States Operations Mission to Thailand 

Mr. D.C. Marsden 

Thai-Gc:rrnan Agricultural Machinery Training Center 

Dr. Banyat Vimokcsant 

Thai-Australian Project 

(Central Region Agricultural Centre near Chainat) 
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(r.o. of t:.ni ts) 

Gasolir":- r::,,:!.nes 

Year Total ] 0-'jO BHP) 
0-6 T!HP 6-10 BHP 10-50 El'.P 

1966 33,3'f8 20,833 

I 

12,293 222 

1967 ~B. 732 17 ,81+8 30,1~45 1!29 

19G8 59,171 33,9r~ 2 5 ,o8f; 135 

1969 22,70'7 ll ,8'.)0 10 '7J:!. 11!6 

1970 9 ,1a6 5,710 3, 706 26 

t/m nov. 
1971 7,572 !~, 35;~ 3,220 127 

.l 

Source : US Department of Cor:.: .. c«ce - llT in O T·::;por·t:; 

_J 
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Table c JAPA?r EXPORT OF :::: • C .E. • OTHER THJ\N' A'.mCRAFT TO THAILA?TD 

I El"..g!nes 

I 

' ' (,..;;.·,.,or,...-. • """""' .. ""'"'.,.,"" ,- -·~·-· -·---~- .. ··-" ... _."' 
' 

:->:~ :;'J :~~ 

i- -··~.:..· .. ,. 
i ._.., .~ .s. 
! :: ,.. r. 

I- i ....... . 

1 _ I.C.E., 

r:,:'I:: !':"~C"::'C f.:~:t!'l 

30-100 Hp 

l 00-500 F.;:i 

30 !:p, 

1966 

t'nj ts 
1:S $ 

50 I 1,617 I 
I - -

i::-2 21,201;. 
6,t:.21 I 6.S::., 303 

11,255,"22 7::.4 

19 51, 726 
I 
I 
I - i -

56 I 11,J.2? I 

14 ,272 

I 
700,6~·7 

17,C~O 2,2~2,2:0 

, 0""' I . ·1 "~-·~~~ i) .~,, 

235 1· 83,172 
20 I io9,935 

t'.., .. '-~ .......... ., 

7 
I -
I 

I 10,864-

I -
i 
I 865 

I 
I -
I 
I :.; 
i 
I 

I 15.5~2 

.., ... ~-~ 
~:. 'c.) ~ 

2:-;.2 

257 
60 

i i I 
I , 

l 
I 

I I 
S:'t~:"":'!C : ... ":"~p:-"..!1 :.::x;C':-t S::.:'.~;-_~tic:: 

Y:.:.!1:..~;f;,"!"7-" cf :r-'!.~~~c~, ... -c.!'::?:-1 

l96i 1?58 

us $ 
I 1:n1 ts us $ 

879 102 I 7,020 

I 
- I - -

I 

I 1,004,037 ' 12,1:1 11,194,:78 
I -
I I I 
' . I 

11,457,883 i 682 I 1,145,271 

I I I I 6 124,2(9 -
i I ! 
! ll ,(S( I 0 ' n'·2 I v jT-

' I - I - -
! 872 '578 I 17 ,631 955,881 

' i ' 

i 3,193,-~:2 I :!·2 ,:.}'J. ! 5,011,;2(, 
I \ 
I 

,,, I 
I 

I 

29,~(.1 15 ,lCl) 

I 103,722 575 170,61~9 

GG,0G9 20 I 25,098 

l9S9 

Unite I i,coc 

I yen 

z+52 5,9z+5 

- -

14,223 40,,7'8 

- i -
571+ 355,838 

7 I 1;.7,917 I I 

I I 
I - i -

-
I 

-
19 ,2516 3Cl.,l94 

I 
! I 
i 25,:;-<:3 jl ,l~J ,l.!23 

60;; 
38'5 

4 

16,9~9 
46,lGO 

5,586 

1970 

l Un1tB 
l,000 
ye:i 

157 1,0,2 

- -

19, 130 52 2 ,628 

' - -
649 521,040 

9 69, ·~!~7 i I 

I I I 
I ' -
I : I -
I 17,013 

I 
284,')20 

I 
I I I 

20,0l? 
I 

92~,llO 

006 ~7.802 
2,186 62,3~7 

2 ,,6CG 

_J 



Table D -CLASSIFICATION OF C'JMBUSTION ENGINES USED BY 
11IE THAI ClJSTO~tS VEIARTMENT 

Until 1970 

- Internal combustion piston engin,·s 
for tractor serial number 

- idem for motor vehicles 
- idem for outboard-motor boats 
- idem for marine 
- idem, n.e.s. 

diesel and semidiescl engines 

1970 until now : 

Gas and gasoline engines for 
motor vehicles 

idem marine engines 
- idem other (land engines) 
- diesel and other heavy oil engines 

for mo~;.ii: vehicles 
idem i;1.:ll:in;:! engines 

- idem other (land engines) 

s,~r ial number 
se.-ial number 
ser i.al number 
scrbl number 

serial number 
serial number 
serial number 

serial number 
serial number 
serial number 

As relevant classifications are considered 

a. for gasoli11c engines : 

7110501 
7110502 
7110503 
7110504 
7110505 
7110508 

840602 
840603 
840609 

840611 
840612 
840619 

internal co111bustion piston enr,ines for outboard motor boats 
- idem for marine 
- idem n.e.s. 

gas and ga~oline engines - marine engines 
- iden other 

b. for diesel engines 

- diesel and semidiesc] engines 
- diesel and other heavy-oil engines - marine engines 
- idem other 

J 



Crop 

Pl'incipnl cro1i:o 

l\1c~,,_:~~ 

r:1:bber 

Carn 

'I1.::pioca 

::c·n:> r 

-----·--· --~-- - - ------

·~1ota "l. 

G .. Lei' crops 

'l'ob;icco 

-
Totcil 

----

Table .E EXTIMATED CROP PRODUCTION, 1976 

1968 

Production Production 
(ton) a1•ea 

rr~.i l 

11,858,298 46,750,000 

24-3,273 3,956,4-12 

1,350,000 4-,909 ,103 

1,800,000 775,283 

183,ri9!t 920,312 

57,311,110 

1966 

3,827,000 778,000 

131,800 sirn,ooo 

37 ,900 285,000 

219 ,900 981,800 

19 ,900 187,000 

41,900 271,000 

1,069,000 1,545,000 

88,800 523,000 

273,000 330,000 

88,lfOO 537,000 

914,900 1,160,000 

l ,90tt, '.)00 1,710,000 

---,____ ______ 
9 ,147 ,800 

-

Yield/1'ai 
(kg) 

235,65 

61.49 

274.99 

2,321.73 

199 •1f9 

--

5,000 

161 

lYf 

230 

109 

161 

50 

179 

910 

165 

2,5 rai = 1 acre 
6 1 25 rai = 1 hectare 

1976 

Production Production 
(ton) area 

Crail 

l'+,500,000 48,ooo,ooo 

320,000 4-,500,COO 

2,200,000 Ii ,000,000 

3,000,000 800,000 

500,000 2,000,000 

59,300,000 

1976 

6,000,000 

310,000 

150,000 

400,000 

30,000 

60,000 

1,500,000 

200,000 

300,000 

150,000 

2,500,000 

3,000,000 

Er,;;.,;r· ;:; The rubber production area include:; only that arcr. which yield:; rubber 

Source The hgriculturol Economics Division, Min1stry 0f Agriculture 

Production 
(kg) 

302.o8 

71.11 

311.t.30 

2,500.00 

250.00 

L J 



'fable F AVEfU.G ~I::;:: OF' Ft.r:.: Ji:'LTllllGS 

App1·cox, si::e of' 

ho] clins (Ile.) 
Uo. of lloldini::s percent 

Total 3,0'37 ,1rn 100.0 

0.3 - l 1~6"( ,876 15.2 

l - 2.5 9 1<4,~2G 30.6 

2.5 - 5 8B't ,:~11 23.5 

5 - 8 1122 ,'(10 13.7 

8 - 9. '.:• 193,;:C2 0.3 

9.5 - 23 163,1''3 5.3 

23 and c~:i:..:;· 11,1'(3 0.1~ 

Source: S\;atus cf' 2:;;-5.culturr··1 H:,":·hil:er;r in ';'lrniJrmd 
l'liIDO c01.•~'tY7 ::;h:.dy 1·epe;rt Vienna Jan11a1·y 1969 

I 

L J 
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Table G FRICT.S Atn) \r'RI!'m'!S CF SC'.-'.E :!'C'?0LA? Z::Ai:DS n: TEAEA:m 

Cash prices for sub dealers :!.n~ 

I 
I 
l -
I 

t 
' 

~ 
i 3 
l -
1 

! ~ 

I 7 I 

I s ! 
i 
i 
: ' I 
I - . 

. ---. ~ 
I - • 

I ~~ 
! ~ -

... 

--

--
--

Gascl!ne engines 

~wo strcke fo'-lr stroke 

iii:-::-:c:- I i'.c-taic I K::-.~~:ts::tki I B::-i,::gs and -, w:.sc0!'ls!n ~·1:!.tsub!s~.l Ka:.:asak:!. 
1 ; S":.!':1'.;~o~ ' I 1 

. - . I ' I . 1•'"'~ I "'0' ..,,_ ' • I Ai . t I -""CC ""r'ce, "'~ice '"e ,,... ?~<-e I ft--Z"1 n.,.·-~ I "r•cr: P-'·c :.ie gr. t ""-- I ·""" _i ...... 1:!.r..~0- .. _.... i~kc\ ·-------- ... - ·-- int.:g 

!;~:: l -----, !' i: 11,200-1,2501 ~,i---~ :,100-1,200 23 
I -·)·-' I 1..) ! 1,6:;0 ' ... ,500-1.7001 22 
I i 1,733 ! I I 1,!l.00 i 15 i !2,000-2,2001 

, """" ' I 1 ">) I ; .. 650 2 10" I - p''-.., i I I L. i I .1, ' • i 
i, ;co I 2,106 I 1· 2,ooo-2,9oo! 25 13,3co-lj.,tJ.Od 1 

:.:co 1 2,3So 2,100 i 4o 3,600 I I 
- "''" I ~ ~· . ., I I o; 2CO I .::. ~..., ... "-' i .:. , • ._..,. t I .... !t i . 

I ~ '"" ' ! ,. 70" O:Q ) ~ ... :. .... -- i ~ .i' u ., · . , ; I . 
I i , I 

l 
! 
i 
i 2 .,c, I ··- v 

I 
l 
! 

· 1 I 
I I 

3,~:;.s 

I I 

I i 
' I 
I ' 
I 
I 

I 

i 

I 
4-, 700 I 

i 
I 
I 

' I 
I 
! 

58 

62 

~ - t 
" ~.~~ ..,., .. ""., 

t.3 
I 

~~~C0-7,20 

10,5~0 

13,0~~ 

2],-!-~

l~,700 

I 

l 
I 

"~ ;~9:c 

6,ooo 
I 

I 
' I 
! 

' , ' I ~ · J I ·- ____ l 
~=~ ;._ ... : f~:- r::.·:li.r:.~~=- ccol!r...s ~;oc - l.~~0 i to ~C ~r~u·:~ ~'~~ ~:~1c .,1,c~:·2 r."-·~1;: =- :'!~~d 

... ,.,:.-
&" - _ .. -_ 

L_ 

I 
I 

Diesel engines 

Ya!"'l~ar I Kubota 

?rice 

3,500 
;;,800 
!.j., ;;co 
5,250 
6,400 
7,550 

9 ·' 500 

13,600 

1./-9 
56 3,500 

i~i~iG:··l Price 

67 3,800 
I 87 4, :;;oo 

I 98 l 5,700 
115 6, 500 
I 

1 
,700-8,450 

! 128 I 
I 
I 

I 
1155 

9.5co 

M1t~u
Southern Cros:::I hi:::hl 

Price 

5,800 

9,000 

14,200 I 

27,500 

weight 
in kg 

Price 

100 

150 

290 

3,'300 
4,106 
5,200 
6,'(50 

9 ,250 

111,850 

I 1:::,i::00 
I 

I i ! I I 
I I I I 

I l I I 
l - I I I 

_J 







II I 1. o · 111.'o1 11:: 
'10 

I 2.0 

II 
I. I 

§§§ 11111
1·0 

111111.
25 

111111.
4 

111111.
6 

Mlf IHI( !il'Y Iii ,!II ll[lllN II .I I 11·\l;f 
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I 

Table H ANNUAL S!f.,\LL E?\GTIP.!S PID'.AND !~l THAILAND 
I 

(number of ui:!.ts) 

Esti:r.ated Projected 

e 1968 r 1971 ! 
i 1972 1973 1974 1975 1976 1981 

(~ S':;:-ol<e gasoline 

I 
! 

I 25,000 -2'3,000 8,500 - 10,ooJ j3o:-i';s 5 - 10 HP 
I 

: 20 :l? I : 
I 

3,ooq 
I 

,,gric 5 - 10 F.P 1,000 - 8,ooo 

! 
2,500 - ! Ct: hers 3, 000 - 1+, 000 1,000 I 

':.'o':;al 2-strolee 35,000 -40,000 22~ oco -:-r 4. 001 10,000 10~500 11,000 11,200 11,500 13,000 

!Gro!.'th rate per annum 5% 5% + 2%% + 2% 2% 

t I i I l:'o:.:.r strc:ce gasoline 

13 - 4 HP 25 -30,000 12,soo - is,ooj 15,000 
I 

16,500 , 18,ooo 19,000 20,500 25,000 

I I' -s HP 
12.5 -15,000 6,250 - 7,50 7,500 8,ooo 9,000 9,500 10,000 12,500 

3 - 10 HP 50 -60,000 25,000 "'.' 30,001 30,000 33,000 36,000 38' 500 11-1,000 50,000 

l('t'hers 20 HP 10,000 I 5,000 5,000 i 5,500 I 6,ooo 6,5co 7,000 lC,000 
I 

I i-:'ot:-.: 4--::otrolce 60 -70,0CO ; :;;o,coo - 35,co~ 35,000 

i 
38,500 42,000 :.i.s,ooo 48,ooo 60,coo 

I 

,l:-o.:th rote ! i 10% lO» 7% 6% 5% 
I 

I 

·.:-o:.:al gasoline 95,000 -110,000 I 42,000 - 50,00~ 45,000 l ''·9' 000 

I 
53,000 56,000 60,000 73,000 

G~~~-th rate ~er ~nnum I I I 9% 8% 5.5% 7% l~ ;:t 

f--· \ I --+ I ·- -- ------·--I / I I ~"ic::;el 20 c!P I I 
I I i 

6,oob 
I I 

Ile~ speed 4,500 - s,ooo I 3,0CO - 4,ooo I 4,200 4,500 5,000 5,500 90,000 

!hish speed 3 - 5 25,000 --::~,coo 

I 
18,ooo - 22,5ot 20~(100 

l 
21,000 24,ooo 30,000 36,000 60,000 

I :::.!:,h speed 7 - 8 8,cco -13,000 6,ooo - 9,00. s,ooo 8,ooo 9,500 11,000 13,500 2 3. 000 
j ,,_._,:: Sl)eca 10 - 20 l,oco - 2,000 1,coo - 2,~!J~ 2,000 2.-;oo ~.500 2,500 3,000 5,000 

j :-:::.,,-::1 speed c-thers !"let ava:!.labl~ I net o.vailnbl0\ J.,ooa ! i, oo:J I 1,500 1,500 2,000 3,0CO 
I 

30,oco - 32,00~ ! 1:0:~1 tigh sueea 40,000 -47,000 I 31.coo I 32,000 37,500 45,000 54,500 91,000 
..__ 

'.:'ot:i.l diesel 45,000 -55,00C I 35,coo - 4o,oo9 35,000 37,000 42,000 50,000 60,000 100,000 

! ~:~·c;,-th ro. te 9er ~r.nur.t I 5% l'J% 20% 20% 101' 
I I I 

: I 

,-::,-;~~~- ~,~l -t:;;-c-:: 
....... 

I 
--- -

;6,0~0 I - ~---·-·-

' I 

11ll0,coc-16~,ooo 77,cco-sic .coo ; sa,coo 9::;,000 
I 

10),000 120,000 17".l,COO ! 

I ~ .... , ... .:...~~ ..... "" .... no .._,~ ..,~ ··- ! 9·· i 10.).%' 14% 91 
.• '", ...... .I. ..... t_-: -r-- ·---~?!- ... I 7 .5~ I ,, 

I --
1~0~e : o.!l rr.t:;l~ers c.re rot:.nd ~u~b'!!'S 3.t:d ~-P:Proxi::atcs Source :ir.vcstigations Berenschot-Bosboom 

L_ '_J 
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Table ! : :~:.:r,r:, :::::a::~s (,\L!, i:'YPES): :;'t",IX'.:'ITY. SHES'. DE~'.f..ND A!!D MANVFACTURINO SCHEDULES 

I 
! 

Count~' 

! C'c~-10:: 
i C:~:'..!",~' (T::t~i;::i.::~ 

l 
___ ,_. 
- ••.• .:.'.l 

I -~-'-~,,.~; - ....... ,,_ .• .1._J_a 

' -"'"'IV, I -- -·--
! i :-"."': .. e;i., ?.·::-~~-·.:-: :.c cf' 

,

1

! ::~le~·- .. : 
.. er2.-

1 
; ?·.1:·:is~~:"l 

! ::''::::li.~;'i!'leS 
I "-·~-'.l-,.,~c 0-~-.:-,~ .!- - -

I ~h~', ~nd I .. <'---~ 
I :'~ta1 

I 

1;;68 
~~.;~n~:.ty 

( ... ) 
:.;.:; ,00::' 

I . , ~" .... ,.., 0 ,-·-};:::) 

I 
2 5, c ~c 

~ 5' 'J2·~ 

30,0):' 

500 

{ ... : 
22' 500 

3CO 
r , ' ... ) 

1,29S,3co 

l Incl~d1r~ cncines fo~ ~~Bctcrs 

I 

Estir.:ated by E:I,FE/AIDC - UNIDO f::ict-find!r:~team 
(!;i;n::er of i;ni ts, 

iotC .,, -\.: 

An~:.;2.l ::3.l~s 
r 
I 

:'ot.'11 

( ... ) 
:,oo~ 

230,C~Jt'J 

( ... ) 
i \ 
' • • • I 

1 

, ' \•••I 

( ... ) 
( ... ~ 
( ... ~ 

2:;. 

( ... ) 
2S~ .. ~25 

I !~:r.c:-':cd. 

( ... } 

2,COO 

( ... } 

( ... ) 
L~ ::·:; 

: t 7·:·0 c_ ! 

\ ... ) 
( ... ' 
, ' \•••I 

( ... ) 
( ... l 

5,108 

Projected annual 
Ci:·::l;.r.d 

1]70 

11, 600 

-r: ""'II"'\ 
c _.' "'"' ... 

;.'?;,:2; 

13,2CO 

.~ , , :/~·r 

"'• 
:-(':"' ' . _ v 

( ... ) 
t.;,oco 

?. _-,, (1".:'·'J 

=c 

17,CCC 

5;.·~. 550 

1 o r;n~ - ...... •' 

26,000 

~-'.'. cca 

~1t:;,,0:0 

27,c00 

i;9, '.:1JC 

., ')' =.:- "": 

1:,' .-;00 

' ... ) 
2~·:,cc0 

:!. 7 t ~· 0':"; 

( ... ) 
31, ~;oo 

I l,002,CQi: 
j 
i 

I 
I 

I 

!fanufnctu!'ing capacity 

l "'; n ; ... ·:;. -.,,, . _, 

Proch:'.:tior.i I?".::;';~Jlled l 
!_ C":!r.'"~i';y I 

l0,000 12,COO 

2:~2. ooc 3:;(. 000 

500 2,000 

7 ,·~· C'~ :·:' :>:>J 

ll, 500 1/,000 

277 ,800 38i, 5CO 

1970 

1 
I 

15,00'J · 1 

;.:~(;'coo 

( ... } 

:.+' 300 

1;,0001 

24,000 

404,400 

I 

1975 

20,000 

370,0 1JO 

( ... ) 
6,0jO 

15, oi:o 

24,000 

( ... ) 
6,000 

441,050 

L _J 
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Table J : 1-2 Hn GASOLINE-FED E!WD:EO: l: ~UAN':'I'l'Y, SALES, DE:~.AHD A!ID Jl".A?lt'FACTURIHG SCHEDULES 

Esti:-:-.. ated t:,~ EC .. t .. PE/hI!:IC - r~·rIY:. fa.ctf:.r.dins tea~ 
(:~:.:.~.:e~ of t:.ni.-:sj 

lc68 -~, P:-::>:ected :mm:al 
• at:: 0 I ' I .1.~ -~· ; 1\n:rn'.\:C s<:.le::: i der::::n'.l 1· ----------~---- --,I 

i ~U:J.~~ity I ; ; c~'() 
Cot:!'lt:-:; I · I : , • .rn:::t~.lied 1970 

J I l970 i 1973 j 19-;-o I 1975 I P:-cdt.:ction I c;ipc:city 

I·:~n~,;.fnct 1;!"'ine c~pncity 

Ce::lc!'l I ( ... ) ( ... ) ( ... ) 5,500 I 12,000 
I 

~':~:'c (:'2i:.:'.'.r:) I ( ... l ( · · ·) ( · · ·) 5,cc;o 2c ,c,::a 
I 

:::!1;::::1 I -- 0"" 2" "0" 1J, vV v,u .J 30,C>•'.lO 75,000 :s ,coo 3t,ooo 36,000 

I 
:Cr..::!c:;.esi3. ( ... ) ( ... ) ( ... ) 5,5co 10,000 

Ir::-,r. (. .. ) ( • • •I ( ... ) 1::,000 22,500 

?e~::.1::1ic cf I 
\ ... ( ••• 1 \ .... 7. ::·:<~ l ~' o-::. 

:~::'.-2..'.".::si:l I ( ... ) ( ... ) ( ... ) :''.lC' 3,000 

I 
( ... 1 I c ... ) 

500 I ( ••• ) 

::cp::tl ( ... ) 150 300 

l""~:k:'..::-t'.'ln ( ... ) 11, ::'(,~ 2 c, c·::. 
- I . 

,,._,,,-.-.,~,~cs I 2 """ ' ( ) ( 1 I • ·'~" ' 10 "''" ... - •• -~ ... :--.· -·· •.J-V I • • • "• •' , ..-'>"-''""~' I - · 1 ~,.:y , , I 
Si~:ipo:-e I 50 I - ( • •.) I [ • •. l I ( • · ·) 

-- -- --1 --1 --

197; 

40,COO 

( ... ) 
( ... ) I ':'hail:md I ( ... ) 

1
1 ( ••• ) ( ••• ) i 5,000 I 8,000 !' - ? I 

I ..., .:... ... : ..., ..., - I ..., r. : I ..... ., - , 0 - ~,... I , ~h ., ' ,... : ' ; ' i I I I ! .o,~ . .:. I 7 · ,..-;;c ,

1

'. <-o,coJ I - ! 5_,,.:.~·0 I ._,:;,,.J,o l _s,ooo I "'"'ooo ! ..,6.ooo :+..,,_Jooo I 
i I I I I 

l Driving engine for imnpsack-t;;;re of spra~·e'!:'s 

l _J 
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7~ble K 3 -,,.., G' .. ,..--.- ,,.--,, .. ,.,..-_ .. l ,., •.• ,....,-..,.,.. "'A"""" ,..,-··t••J A"D l'A'"'F'r'"'"",."r. "'C''ED"LES -;_ •• .:::', ·"\__":'>-.w ...... :.·.::0--~~ .::..1 ... ~.:. ........ 0 : ...... ~ ... 04( .... L. ... _, '-- ......... ..), _1;.:.,·..... ~i i i't 1..J ;1.y.i,\..J•-~'i.; l,.J ; .. v 

Esti:-::3.te~ O:r r:c~·\?:/.;.IDc:-::·;;:D:> fo.:;"::fi:1cli!".g team 
(Uur.iber cf i.;nits) 

I Cocntry ~, 1968 
Quantity I 1?65 

Annual 5Rles I Projei::ted annual 
de::-.and 

t(an1.;fact1.;ring capacity 

I -
r~~ ' 
' . 
• C ~·.-1 on I I ~::~, (T>i~nl 
I _:::,:.:i. ! 
I J 
! ' 
i :~i0~esia I 
i i ! --., .. 
1 

~~~:~·.., , ,,e:i'.tblic of 

! ::~.l:c:··~:.~ 
i ::cp·cl 

?~1c:~ti.n 

! ?·:.~ l:. ~:r~.r.cz 

I
I c;-·~- .. ~~---~ ..... ----.. ... ~ \.. - . 

i.,-

1 

'O" I .1.:; ~ 0 i 
I 

I 
( ••• J I 
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Sourre : Department of Customs 
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Diagra~i B; a - b HiPORTED GASOLINE E:-.GDlES !HVI'.1ED DTO 
cuss1nc117{10~ A.11tn cou~t'RY---of"OR'fG!N 

Imported engines per year 

t x 1,000 units 
13 

120 

l I 

i I 
I 

9 
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20 

llTIIIlIJ outboard engines 
~ marine engines 
~ n.e.s. engines 

t 

(n.~.s. = not elsewhere 
specified) 

Graph B-a 

66 67 08 G9 JO year _,, 

..... 
····· ... ·. 
::::. 
·.··· .... 

D U.S.A. 

~ Japan 
D Austria 
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Dfar;ram C 
C0MPAf.AISON OF D;\TA AnOUT TI-lPCIRTED G:'\~OLTh'E E!:GI!IBS FROM ,lfl.PM 

AND IWl'A A FOUT F.XPO!;'l'S Fl\0:·1 JJ'.PA]I TO ThAii.AllD 

Sources : Department of customs of Thailand sec ·A 

Ministry or Finance or Ja~an see B 

Note In Thai data are included 
~ - m::i.rine engines 
lJIIDII - outboard engines 

~- n.e.s. engines 

Imported/ExportC'd Engines 

In Japant·se data are included 

~-marine engines 
veh- gnsoline engines for I!lotorvehicles other tk.n 

per 1,000 units auto-bicycles 
ju H~ -1;:.nd c;-.,;ines with a rating not more than 30 HP 

f=Sl - others t 

40 
13 

R 
not :t'l8ilc,ble 

1 

( 

_J 



Diagrari P : COMPAHATf.<Y; OF ll"!l'A !-1 c''."} T'·'.r0' ,,.,:·i> G".:'Cl!.I:IB E!1GTI:ES Fl''.:'M U.3A J\.!IL DriTA . -

Imported/Ex:'orted Enei11es 

Sources : Department ~r Custo~~ 0f Thailand scP A 

U.S. Depart:- . ...:nt of (\:_l:~.::1•."'l'C'e see B 

Note In the 'Th~.::. d;it:1 are inclt~dcd 

r==::i- mari.ne c n<;lnc s 

llLn m- outbo2.rd C'n:_;ine:; 

l'?..U.2- n .e. ~'. c·r:.::i nes 
In USA dat~1 <ire inclu(:c·d 

..: f. EP - 0-6 HP 

6-10 HP - 6-10 HP 
: 10 - 50 IIP er..__~'m: f>"">'.IJort~: tu 'Ih:•lland in pc·ricd 196(, - 1971 are 

resp. : 222 - !1::>9 - 135 - i:~(; - ?(. - 127 \I.nits per yr:ar 
per year x 1 1 000 units Rem~rk 

t 
60 
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I I 
Diagram F CO!·:P.11.RISON OP Jl!,TA ABOU'-" HTOHTED DIT';SEL EMGINES FROM JAPAtI 

A?ID DATA AEC'UT EXl'CRTS F!:;-:; .',\PAN TO THA!!J!.:,D 

sources Department of cn1stoms of Thailand see A 
Ministry of Finance of Japan see B 

Imported/Exported Eneines Note : :n Thai dat:; are ir.ch:J.cJ 
c=i - Diesel and semi-dlcsel cnsincs 

~ - Marine diesel ene;ines 
per year x l,OOO units 

7c 

6 

50 

11 

30 

A 

2 

10 

izzza - Diesel ell.Gines n.c.s. 
veh - Motor vehicle dier.el <:!1{;ine 

In Japanese data arc inclu1ed 
< 30 HP - Dieselew:;lnes for land with a rating not more than 30 HP 

A 
A 

veh 

/, 
vch 

B 
A 

B 
B 

not ~,v~.ilable 

B 

<30!I' <30HP <30 HI 

year 
70 71 
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Appendix 4 

Production Details and Lay-out of the Factory 

as Described in Ch<1ptcr 4 



Table A LIST OF Kl\NUFACTU?!:HS PRODUCING 02 HAVING l'ROD't.'CED FOl.m-STRC'KE ~IESEL l..:NGI'!ES WITH 
HOPFER CCCLrnG' 

Name and address 

Deutz 
Motoren Fabriek K"oln 
Germany 

Slanzi 
Novellara 
Italy 

Schl\lter 
Freising bei MUnchen 
Germany 

Send ling 
MUnchen 
Germany 

Nor:nae 
Hattini;en Ruhr 
Germany 

Blackstone 
Stai:Jfo1•u 
Unttd Y:il1£dom 

Lombardini 
Peggio Emilia 
Italy 

Jenbacher Werke 
Jenbnch Tirol 
Austria 

GUldncr Motorenwerkc 
Aschaffcnl>urg 
Ge1·many 

Yanma1• Diesel Engine Co 
62 Cheyer.achi, KitB-Ku 
Osaka 530, Japan 

Kubota 
22 Fun3de-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 

I II 

Types 

MAH 711, MAH 7llt, MAH 716 

Do 5 

SDL 6, SDL 12 

D 6, D 7, D 10, D 20 

W 6 L, W 10 L, W lit L, W 15 L 

JP 

LDO 8)/1, LDO 105/l, LDO l?.0/1 

JW 1) 

GK, GW 8, GW 15, GW 20 

TH 3, TH 4, TH 5, F4Y, F5Y, 
FCY, FT!, F8Y, P9Y, FlOY 

ES 30, ES 40 
KllD 3, KND 40, K!:D 5 D, Y.ND 70 

KND 90 

M4ll, M5H, M7H, M85H, M95H, 
MllH, Ml4H 

DE, D45H, D57H, D68H, D79H 

Speed 
(rpm) 

800 - 1500 

1200 - 1600 

1000 - 1650 

750 - 11+50 

1000 - :!.500 

800 

1300 - 1500 

800 - 1500 

850 - 2000 

2200 

2000 - 2200 

2200 

2000 - 2200 

2200 

2000 - 2200 

Power output 
(HP) 

4 - 10 

5 

It - 12 

5 - 12 

4 - 15 

16 

6 - 13 

8 - 15" 

4 - 19 

4 - 5 
4 - 12 

I~ - 5 

4 - 12 

3 - 10 

4 - 9 



Table B: SPECIFICATIO~ OF t-.1JMBEP (lF MACHINES . !N ~ .. ACHrnE s1wp 

A. To produce S,000 engines in 2000 h per annum 

net to time (h) bruto ti r.i (' (h) nr. of 1:1achines 
per engine per engine or m<· 11 

milling 6 • I + 30 % 8 20 
turning 8.0 + 25 % I 0 25 
drilling 4.8 + 20 % 6 15 

guiding I. 6 + 25 % 2 5 
fitting 7.2 + 10 7. 8 20 

B. To produce 10,000 engines per annum 

mi 11 ing 5.5 + 27 7. 7 35 

turning 7.4 + 22 7. 9 45 

drilling 4.4 + 18 7. 5 25 
guiding I. 6 + 23 % 2 I 0 

fitting 6.4 + I 0 % 7 35 

c. To produce 20,000 engines per annum 

milling 4.8 + 25 % 6 60 
turning 6.8 + 20 7. 8 so 
drilling 3.9 + 16 % l+. 5 45 
guiding I. 5 + 20 7. I • 8 IS 

fitting 5.9 + 10 7. 6. 5 65 



'fable C :·:AriIT!ITI:G TI'·'.2 I!: !·'.I!:UTES F! ~::!' C'N A EC':''.'G'i'IC:; 0? c ... :_• !-~~:err;--.~ :.. ~:!;t~(.! I 
Part Milling Turning Drill ins Guidii;,s Fitting 
Cylinder block 50 25 15 
Gear case cover 20 5 15 
Cover 10 6 
Flywheel arrow 

3 15 Cover (2 x) 10 12 
Dip stick 

:5 Cylinder liner 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) 

7 15 Flywheel 24 10 
Crankshaft 

50 40 
Gear wheel 25 6 3 
Starting claw 3 10 5 
Main bearing cover 18 20 
Main bearing (2 x ) 3 10 
Housing oilptunp 10 5 Valve 

5 5 Nut 
7 

Set screw 
5 

Main bearine cover 25 20 
Shaft 

7 10 
Gear wheel 40 11 
Union - '{ 
Set screw 

5 
Driven gear 12 6 
Driven r;cCir 12 3 
Cover 3 6 
Cyl. hend cover 13 12 3 Shaft 6 8 6 
Distance r:!.ni:; '• Bush 3 '( 
Toothed quadl'ant lit 7 
Camshaft 5 19 21f 
Tappet 12 6 10 
Push 1·od (2 x 6 
Starinr; claw 9 12 
Bush 6 
Washer 3 
Cl'Vcr 6 5 Gear wheel 110 11 6 
Start int; crank 12 3 30 Starting claw 8 5 3 
Cylinder head 40 }O 
Jocket (2 JC ) 9 12 ~ Clamp 5 6 
Bracket 5 7 6 
Pin 7 5 Pawl ll~ 3 3 
Ji'uel tank 

180 Hose pipe 
60 Brarket (2 x) fuel tonk 
42 Gaskets 
60 

365 481 286 9'• lf32 

L _J 
--·--, I 



l 
Table D: ELECTRIC POWER 

Nr. of engines produced 
Machines KWH /machine 

5,000 10,000 20.000 

surface grinuer 5 5 10 20 

univ. internal grinder 3 6 12 21 

univ. grinder 5 10 20 35 

univ.milling machine 5 JOO 175 300 

lnthe universal 7 70 105 175 

lathe small 3 45 87 141 

sli<ling he.:id automatics 10 - 10 30 

drilling roach. I spindle 3 30 45 75 

drilling n:ach. multi 
spindle 5 25 50 JOO 

con:pressor 7 7 7 7 
---·------- ---

298 521 904 

factor of si1;1u1 tan(~it.y 0.6 178 313 541 

hC' at t r e « t ;:; c n t in-
stallatiun 2 (l 5 JO 20 

~----------~------- -

183 323 561 

div1~n; 67 127 189 

total KHH /h. 250 450 750 

-· 

TOTAL KWH /year 500,000 900,000 1,500,000 

L _J 



A c;·~::~:\Tii~7::~~ !'- ·.:: i: .. !~ ··--· ----

100 -

50 -

import for sales
rro:; . .:>tion and pre-

' duction st:!rt-:.r ----

roduction line 
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Preparation ph~sc 

Drafting factory-lay-out 
machine-conditions 
material qualifications 

Preparing tenders and builders 
estimate to apply for quotat10n~ 
selection and judgirl[; of quot::.tions 
orderi!1l; 
preliminary manager:ent-activi tics 

Preparing buildi?'-& plot 

Selecti0n of contracts 
orderi_ni; buildil".r;-construction 

Construction and finishine of the 
buildin[;S 

Delivery of r.iachine17, ~p:ircparts, 

accessoiries, equip::-,,_mt, instal
latiom:; 

Erect inc of the machinery, in;;t~•l

lations 

Unmachio.~.1 cnginc:pa1'ts and :;s:;c:::,)l:'.!1; 

p::irts 
draft inc; m~tcrial qt•~ J ific<1tions 

technical conditions 
selection of supplies 
01·derine nnd dcliV<!r:I" 

St<1rl:-up ph~rP. 

Phase A : training incl. prclfr1i.nary 
period 
production 

Phase n : training incl. prclir..inary 
period 
production 

, 

I 
I 

I 

I 

') f 

I I 

! I 
I 

' . .. 

-...,~ -~ ......... 

~ ~ 
I 

-+ 

I I 

~ 

---r+·-·-) 

--··--·~ 

. 
---i 
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Phase C : training :1.ncl. prel11~inary 

period --+·-·- ·~ ............ ) 
producticn 

• operhting period 

Leecnda: 

- = activity 
........... "' remainim'. activity 

prcp~rntory pcrio1 
covcrinc period 

..... ·· ,., terr.por:-r;r n:;sistnnr::r: 

l 

5 

J 
I 
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- ~~ ti l ~ 18 4 o 3-; 4' l!f\ r;11 r.r ::ictivitics 

Dr·;,ftin,i; factory-l::iy-out 

Wdch1ne-condit1ons 
material qualifications 
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EXPLANATIO~ OF FIGURES A AND B 

In the operational plai.,,; are included three consecutive phases 
named A, B and C. During these phases the production will be 
increased stepwise. 
This concerns l:!oth the number of units to be produced and the 
various machinings to be executed. 

Phase A : - start of assembly and increase to about 40 % of eventual 
capacity 

Phase B 

Prase c 

- 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 as~embly production to 80% of final level 

- testing idem 

- machi~ing of more and more complicated parts 

- increase of capacity of fitting shop 

- increase of assemblin0 rapacity 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 fix(;cl at 12 months. l'or 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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EXPLANATION OF FIGURES C AND D 

Indicated is the stream of parts throughout the factory 

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

2. Machine workhop where mechanical and heat treatm.:nts are executed. 
Once the engine type is precisely defined the outlay of the machine 
shop can be determined. 

J. Fitting shop. 

4. Storage of parts for the assembly of engines. These storage 
facilities are calculated to be suffici~ntfor the assembly of 
800 engines. 

5. Assembly can be designed in the direction of the indicated main
stream with the following sidelines: crank8haft, connection red + 
piston, cylinder head, fuel pump and injector. 

6. Testing department has been designed in such a way that it disposes 
of relatively much of the outer factory wall, so that sufficie:1t 
space for engines exhausts is available and oth•'r dc,partments 
(such as offices) will suffer little hindracce from noise. 

7. In this department ·the engines will be painted, wrapped, stored 
and delivered. At the same thne space has been fo::csecn, 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. 

8/9. Office and rest rooms in this conception are lodged in the factory 
halls. It would be well possible to put these is a separate building 
at some distance of the factory. In that case the factory builrlings 
would have to contain some facilities like dressing rooms, sho'"·er.s, 
restrooms, toilets, etc. now partially included in 8. 
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Appendix 5 

Tables Belonging to Chapter 5 

• Computations of cash flows 

• Summaries: total investments versu3 gross profits 

• Effects Balance of Payments of Thailand 

• Economic Effects 



THE CASH FLOWS FOR THE THREE PROJECTS AllE SHOWN IN: 

Annual Production of Expressed in 
Combustion Engines Currency 

Table: 5.A 5000 Baht 

Table: 5.B 5000 US$ 

Table: s.c 10000 Baht 

Table: 5.D 10000 US$ 

Table: 5.E 20000 Baht 

Table: 5.F 20000 US$ 

The Cash Flows are composed of the clements of the tabJ.es Al,A2,A3, 
- Pl,P2, and P3 of Appendix 6. 

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

__ J 
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Table 5.A:CASH FLOW FOR AN AN~1UAL PRODUCTION OF 5,000 ENGINES 
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Ta'Jle 5.R CASH FLOW FOR Ai.~ .A.~NUAL PRODUCTION OF 5 1 000 ENGINES 
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Ta:.le 5.C: CASH FLOt\ FOR~~ k'<NUAL PRODUCTION OF 10,000 ENGINES 
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Tab}.; :S.D; CASH FLO\..' FOR AN A.1\JNUAL PRODUCTION OF 10,000 ENGrnES 
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Table 5.S: CASH FLOW FOR AN Ai~NUAL PRODUCTIO~ OF 20 1 000 ENGINES Amounts in 17000 Baht 
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EXPLANATION OF TABLES A through F 

CASH FLOi~S 

Columns 

Sequential years 

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

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

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

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

9 Working capital as calculated in tables Ml ,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 PJ,P2,P3 of Appendix 6 

14 Mentions values as an income in the 14th and 15th 
year. If the plant after 10 years of full production 
continues the production, these values can be consider
ed as input-value, which of course does not represent 
a real cash flow. The v~lue is calculated as follows: 

• 50% of the investment costs for the building 
• small savage values of the machinery 
• receipts from ~10rkinr.; capital 

15 Difference between column 12 and colums 13 and 14 

16 Cumulative of column IS 

II I 

II I 
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'.:.'G.012 S.G Sur:1~.'.lry total invcst:::ent costs v~n;us grcss profits for a pl<:nt \,·ith an nnr.unl prodl.!ction of 5000 engines 
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:a~le s.I Surm::ary total investment costs versus gross profitsfor a plant with an annual production of 20,000 engines 
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EXPLl\NATION OF TABLES G through I 

smlK\RY TOTAL Ht\'ESTMENT COSTS VERSUS PROFITS 

Columns 

Sequential years 

2 Addition sum of: investment costs (items 10 of 
tables Cl,C2,C3 of Appendix 6) 

foreign technical assistance (tables Nl,N2,N3 
of Appendix 6) up to the Sth year inclusive 

working capital (tables Ml ,M2,M3 of Appendix 6) 

3 Addition sum of: reinvestment costs as pet: items 9 
of tables Cl,C2,C3 of Appendix 6) 

4 

5 

6 

7 

8 

9 

training and start-up costs (as per tables Gl,G2,G3 
of Appen,lix 6) 

foreign technical assistance after the Sth year 
(tables Nl,N2,N3 of Appendix 6) 

Annual production cO!>ts as specified i.n tables 
Kl,K2,K3,Ll,L2,L3 oi Appendix 6 

Addition sum of colums 3 and 4 

AnnuCJl sales incm:ic as estimated in tables Pl ,P2,P3 
of /,ppendix 6 

Subtraction of colums 6 and 5 

Difference between colums 2 and 7 

Idem in u~;$ 

l 
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EXPLANATION OF TABLES K throuPh H 

Positive and Negative Effects on the Cu,.rcnt Acco•Jnt 

of Thailand's Bal:rnce of Payr:cnt 

Columns 

Sequential years 

2 

3 

4 Foreign payments (negative effects) 
see tables NJ,N2,N3 of Appendix 6 for: 

- investments as per tables CJ ,C2,C3 of Appenrlix 6 
- parts and accessories for the production (estir-1<1tf~s) 

5 Owing to reduced h1ports of co: ,bust ion c·nr,incs, 
Thailand earns foreign currew-:: (posi ti •!c: cf fret). 
The amounts are calculated fr'"" the annu.:l sales 
minus 207, for import costs in Tl:c1ilard 

6 

7 

9 

_J 
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Table 5.N 

--~ 
Economic effects of manufacturing in Thailand combustion-engines with an 
annual production of 5,000 engines 

Amounts in 1,000 Baht/US $ 

Negatif 
:----- ------ Positif ~ 

r Pos~:ive' :ffects I r:-- -.---,,--c-.---------_- . ---~ 
\ C:l :'S 

3 

'· ... 
5 

6 

7 

8 

9 

10 

I I 

12 

13 

14 
r·---- ·------~ 

I ' 
; Total · 

3.:tht 

~eg3tivc effects 
en the C'Jr:::·e".lt 
2CCO~~t 0f 

T~ailand~ balance 
cf po.y=c~ts 

2 

6,570 

8,370 

14,940 

··.;:: ~ : -15 
; L ... ~ l I 

Decrease of 
i=~crt-dutics & 
i=?ort h3~dling 

3 

125 

1,000 

2,000 

3,200 

3,500 

3,600 

3,550 

3,:550 

3,550 

3,550 

3,550 

3,550 

I en _ne cu. re:it •\dd d . 1 , f ! Social b_ne .. its Irn,.,ort duties u 

- , .. ,,- •· " . e. "'.l ue o : 1.. t ., '" ~ - . dl i ~ ' ~ - ,-LC- - ...... 0. ~,_,,,, l" t 'C.ue 0 !:\a,.u~-c rlan - n:, or. ?r.TL..c' 
.,.. · 1 1 • • .._,,_ p ,_n 1 • • T' · 1 d' · - · L:ii"l:!. arus oaJ.a:.;cc 

1 
tur·.n1; in na1 an i accessori.e.:; 

of ;-o.yn:cnts ! I 
I r' ------~· 

6 I 7 
-~-------,---- -- '+ 

i 

_J 
I 5 

I 
I 
I 
I 
! 

l ,865 

7,635 

9,0C:O 

9,600 

9,400 

9,600 

9,000 

9,900 

9, 0 00 

10,000 

10,0JO 

2, 100 

5,200 

9,000 

10,000 

10,000 

10,100 

10,200 

10,400 

10,400 

10,400 

10,400 

! 

P. :--r. 

P. }1. 
I 

P.M. 

P.~. 

p. ~!. 

I P.M. 

I 
I 

P.M. 
I 

550 

I 
r.r-:. I 600 

p. :!. I 750 

I I 
P.M. 

I 
850 

I P.M. SSC I 

P.M. 
i 

850 

34, 725 

1,670 

i 95,950 

I P.M. I 
I 

850 

,--
1 •s.200 1 J I 4,725 I ' 5,300 l 

' ' j -- I 2ss ~.600 

_J 
~ 
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Table 5.0: ECO:\O~!IC EFFECTS OF FANVFACTGRI!\G IN THAILAND COXBUSTION-ENGINES 
\..'E'H ,\~~ A:\~:rAL PRODUCTION OF 10, 000 ENGINES 

~"".leunts in 1,000 Baht/US $ 

I 

Positif 
r --T ~egatif ----~---------r---------r----------r--~-~---~ ! I ----·-' i 

I Negative effects 
on the current 

Positive effects 

Y'22!'.'S 

Decrease of Ion the current Add d 1 f Social benefits !Import-duties & 
f . . d . , f e va ue o d ,, 1 . 

o.cc0c::i.t o ' i::'port- uties & : acccunt o , 1 ,, t i ue to rnanu;.ac- , h.:md ing on parts, 
~· ·, · · 1 · · ' ·1 · '~, · 1 d b 1 tne p ... n 1 • • Th · 1 d: · i:cc.1.1.a~ws :JCJ. ~mce: i:..;'ort ,1an0 1.ng I ~·.\<ll-3!1 s .::i nnce 

1 
turing in . a1 an accessories 

---
c i PY'~:'~--+ 3 : of r uyor:n_:_s_ : 5 __t 6 h·-------

2 
~ 

~ 

:> 

6 

7 

8 

9 

10 

l l 

12 

13 

14 

6,330 

8,290 

2,550 

175 

2,000 

4,0CO 

(, '~00 

7,UOO 

7,175 

7,080 

7,075 

7,070 

7,055 

7. oz~o 

7' 170 

ltJ,173 

lS, :'+CO 

19, t,oo 
19,300 

19 '(J 75 

4,225 

10,SGIJ 

13' j 'j') 

20,500 

20,700 

20,800 

1.0, c-,c·o 
18,620 21,000 

20,050 21 ,000 

19,800 21,000 : i 
I 1,025 1 20,150 21,000 I 
'Ii 7,025 i 20,150 21,000 I 

----~ . I I 
15 

p. ~!. 

P.M. 

P.M. 
T' ~.( 

p.: ~. 

P.M. 

r.:-r. 
p. ~1. 

p. Yi. 

P.H. 

P.M. 

P.M. 

P.M. 

P.M. 

I ,000 

J I 2.)0 

1 ,500 

I, 700 

I, 700 

l '700 

I, 700 

J, 7.50 

... "~ 1' I I ~ ~ '- • I 

3::ht 11,110 ! 16,220 ' 199,490 i 220,125 I 12,300 

;_r_s_~ 822 I 3,760 ____ l -~9_,6oo _____ j 10,600 ( 590 

,,..,-.. 

_J 
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Table 5.P.: ECON0:-1IC EFFECTS OF MAt-:UFACTRRING IN THAILAND COMBCSTION-ENGINES 

WITH AX AXXrAL PRODl'CTION OF 20,000 EXGI~ES 

Amounts in 1,000 Bahts/US $ 

i Negatif ! Positif 
'"------;::cgativc effect;--~-- -;--p·ositive effe~f r-- -------, 

1 on the current Decrease of ! en the current I Add d 
1 

f 
1
! Social benefits J Import-duties & 

y .ears • • . c , e va ue o ~ f h dl · . accour.t of i.:nport-dut:..es & . accou:1t o.l 1 th 
1 

I ~ue to rnanu ac- I an i.ng on parts, 
: ThaiLmds balance import handling i Tbailnnds balance j e p ant I turing in Thailandi accessories 
i of pu.yr:ients of payments ! ! ____ __. 

·--·- 2 3 4 5 __ L_ 6 i 7 

2 

3 

4 

5 

6 

7 

8 

9 

JO 

l I 

12 

i3 

14 

15 

7,535 

12,115 

1, 340 

·--------~-----------

Tctal 
B:iht l 20, 990 
rs s 1 1 .. oos 

~-----·· _ _i_ __ · -

350 

3,500 I 
I 

8,000 17,960 i 

I 
13,000 33,500 I 

I 

i 
14,000 39,650 I 

14,350 39,650 

14' 160 39,600 

14,150 40,200 

14, 140 38,750 

14, l 00 
I 40,700 
I i 14,080 40,350 I 

i 
14,050 40,900 I 
14,050 40,900 I 

i---- --·---------t--
I 
I I 

8,600 

21,200 

36,500 

42,000 

42,300 

42,600 

42,700 

42,800 

42,900 

43,000 

43,000 

43,000 
! 
I 
i 

--l 

P.M. 

P.M. 

P.M. 

P.H. 

P.M. 

P.M. 

P.M. 

P.X. 

P.M. 

P.M. 

P.M. 

P.M. 

P.M. 

P.M. 

!51,930 ! l!l2,160 i 450,600 

---~~~~~- _J _____ !!~~~~-----1 -~~so J_ ___ _ 

2,000 

2,400 

2,800 

3,200 

3,200 

3,200 

3,200 

3,200 

23,200 
I , l l 5 

L_ _J 



EXPLANATION OF TABLES N through P 

Economic Effects of M;inufacturing Combustion Engines in Thailand 

Colunms 

Sequential years 

2 + 4 We refer to table K thrClugh M on the Current Account of 
Thailand's Balance of Payments 

3 If combustion engines are manufactun•d in Thailand, 
of engines wil1 decrease and also import handlings. 
our calculations we have assumed the decrease to be 
percent of estimated sales as per tables Pl, P2, P3 
Appendix 5 

in:?orts 
For 

20 
of 

5 Sum of added value: annual difference between sales value 
and estimate<l pl~rchase price for rm·l materials, spare parts, 
accessories, various materials, energy, license rights. 

6 

7 

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 taxes on imported engine spare parts. After 
the sixth year however we expect that these duties wi 11 
have to be paid. Hence this will mean extra income for 
the Government. 

l 
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Appendix 6 

as De-scribed in Chapter 3 ;,!'d C:-r..pu~rd in Appt:ndix 5 
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APPENDIX: i:u::-~n:TS FOR TIT FrnA:-:cr\t _\'\D ECO~:c:nc ANALYSIS 

This appendix deals wi Lh the det<ti L:.J calcul at:ions of the basic 
figures for the~ feasibili;;y study :lc:;cribed in chapter S, namely: 

the cash flo,.Js, 

the sul!lll1ar1cs: total inve:;;tment cn::t:s versus Frofits, 

investment and return ratios, 

economic effects. 

For this purpose the diffl't:•~nt proj:·c·l costs and 
ex:1r.1ined for tlie 3 altcr1~:::tives, a~:; tll.'scribc-,1 l.n 
Plants annually manufacturin3 rcspc:<"":t-!.':C'ly -

Project cost!:' and revenee>s 

revenues \\'i 11 be 
the text: 
s,ooo 

10,000 
20,000 combustion

engines. 

This appendix v!ill deal \::i.th the follco,!.ing c;,;pccts: 

a. the invcst:.J.:cnt-cost:;, 
b. the ;:mnu.::l c;,ploit;itic·,\ or o 1'c;·:1ti;~::; caste>, 
c. the necess;;ry funds [or \·:c1rkir:,·,-,:~~:;i tal, 
d. the costs of foreign technical ,_:;~;J..Et<>nce, 

e. summ~ry of the costs. 

Re·;en11c s 

The income from sales of the rn~·nuLictucc.<l cor.1·,iustion-engines. 

__ J 



Costs 

Ad a - the inn'stnent-costs --------------------
In th~ Appendix and preceding chapters a description is given of 
th..:: p l:int ln.y-outs. 

We recJ.pitul2ted the different investment costs in the following 

tables: 

T~1bl e :\ gives the purchasing prices and construction costs for the 

1ic-,Jand buildings. 

l;c csti:natcd for the two smaller plants the same land area, as we 
surpose that tl~ plant with the sma1l~st annual capacity will have to 
c:i-;t.0 .cd in the course of the years to an annual capacity of 10,000 

. . . 
co::· .• 1:.1~~ t 1011-cn~; J..:1c s. 
A,·: c·t from that, ~-·c reco~end: either to take the refusal of a larger 
pi•''-"'' of land or, if that should be ir.:possiblc, to buy a larger 

l<md :ir ea. 

T:1],Lc; El. Il2 and B3 show the specification of the proposed invcst
~~:,;t-;:--d-urini~-t~l~:,-Tfrst yenLS spr·cified for machinery, equipment, 
lanJ ~nd buildings excluding local erecting costs. 

\•:c l'.<:t.i:;;;~t:c i;,•_:rt>over a ccrt<li.n amount for huying the 
ri;_-J1'::; Lir rn:-;rn•ti1c.turing the comhustion-enr-.ines, inclusive the 
pH·p.,;_·L:ticn •m<l negotiatiou costs. 

'f;;l;le::; r.J, C2 ;incl r.3 show the. annu:il pay1::·~nts of the investments 
as--j;(;;-·L<tbic~--1~r.-B2 and B3 just as of thl' ~tmounts for order
su;ll'l:\':i"ion, erecting costs and the reinvestr.1cnts during the 
proj~ct's life. The order-supervisicn has been estimated at 
alwut 10% of item's 1,22 of tables Bl, B2 and BJ. 

b I T:ie ann::al l«bur costs -------- ---------· 
'LtlJJ C'S DI, D2 c.nd D3 sliow a concise barchart of the personnel 
-(;;-rCJU:-rC'i-ts.Tn question, whereas tables El, f:2 :mj__E3 specify 

the personnel. 
Jn t~hlcs fl, F2 and f1 are the annual labor costs calculated 
fortl~pci:-;0-J-- tlwtt11c pl<:mt:s arc in full production. 



b2 The local labor costs for training and the start-up of the 
_project 

The labor costs during 

- the training and st&rt-up period 

ci1e preliminary stage of the production 

have been calculated in the tables: GJ, G2 and G3 

HJ, H2 and ll3 

Tht! ,.;a~cs are based on initial salaries. The estimated rn.an
I'.1<.mths are based on mode:rn training techniques. 

Ti10 Lreah! 0\·.'!1 of these cos Ls is as follows: 

- m~tPrinl rests 
raintcn:ince nnd reparation costs 

- fuc1, 1ubr_icants and encrg:; 
- office-oxpcnscs 
- licens<:-t-i'.'.hts 
- l::>hor costs 
- productic~ losses 

Tr1e r<.Jtcrir:l costs have been specified in Tahle I, whereas the 
ol11Pr cost·-,.'1 t:·1;:~nts have b(;en spE:cif ied in Tabler~ Kl, K2 and __ K3. 

Thtc licem;c-1:i~hts can only be deter;i•ined after future nego-
t1~ t1uns. As can be seen from tablc3 Bl, B2 and ll3 and Kl, K2 
an~ K3 we propose an i~~cdiote pay~cnt at the ~omrnt the harcain 
is ne~otint~J and next annual pa~~cnts during thE project life 
on base of the annually sold conhustion-engines. 
T:.>hli! ':11 s:1(11,:s the estin:1tPd annu;,;l e;·:ploitation costs inclmling 
t!J., cstir,1.':lt:d dl'preciation. 

Ti1c annu:il pro1l11ction costs during the prelimin.:iry stages of the 
production (phases A, B a11d C) arc shown in Table~_J,J__, L2 _an9 _ _ld. 

Id c - t:he nf'cr·:;;;rirv fundr; for workin•: c.-inj tA] 
--- ------- ---·--------·~-------~---·- ... _ ... __ # _____ _ 

l_n_l~1·,·:~_l~.!__,___!_'.2 __ <~t'..'_~.J'.~ arc, f,clf e;:plan·:to1:y. For sale's promotion 
a:id 1Jroducti,,l' st;u:t, we stro'1g1y rC>c(>:'.FTil·l<l to start at an earlier 
d:1LP. If the type to be built in ThaiLnd is still available with 
the c:·;t·ntual_ pr0sent holder of the r:1;1nufacturi:1g riglit:s, it is 
nr;cvs:;ary to b11ild up an operriting stock fc.r the first and second 

l 



Ad d. Foreign Technical Assistanve 

For the construction of the buildings 
lay-out 
start-up of the plant 
erection of the machinery 
tra1n1ng of the personnel 
supporting of the production 
organizational set-up 
efficiency-improvement 

we strongly advise to incorporate in the plant foreign 
technical assistance from the beginninc_; and for .. ,,-_,,E:ral 
years to follow. 

It is obvious, that the costs of this foreign technical 
assistance will differ dependent on the size of the plant. 

The tables NI, N2 and N3 show cur esti!i!3tions. 

We distinguish three sequences of activities: 

Prepa~'._tional plws~, mainly in the first year 

making a network planning scheme for the whole project 

• selection ancl appointments of personnel 

• drafting factory-lay-out 
machine conditions 
material qualifications 

• preparing the tender documents and builder's esti1u1te 

• selection of the quotations and ordering of the buildin[;s, 
machin'..'ry, parts, equipment 

• drafting rnaterinl qualif j cations, tcclmical co:1dition:-;, 
se] cction of suppliers for the non-r:1achine c•ngineparts and 
asBembling parts, their ordering ancl delivery 

• starting with the training procedures. 

In cor.junction with the above mentioncJ activitiPs this phof;e 
consi8ts mainly 0[ the two major activitic·:?: 

fini fl1ing of the buildjn1; constructi.on 
erecting the 1J1achinery 

, selection and training of the required personnel nnd starting 
the production (phase A an<l 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. Sununary of the project-costs 

Tables O_!_,_ 02 and 03 show the different costs, recorded in the 
tables A - N and discussed in the preced:ir.g ~;irar;raphs. 

In chapter 5 we discussed the difference between the smallest 
project with an annual production of 5,000 combusti .n-engines 
and the t\.;o 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. 
Sumrnarii-:e<l: 

annual production of combustion ent:incs: 

5,000 10,000 20,000 

building construction 
erecting the machines 
selection of personnel 
start wj th the trafring 

during the 
1st + 2nd year idem idem 

Start with the production 
in the last quarter of the 

product:ion phase A 

production phase B 

production phase c 

full production in the 

end of tlic project 1 ifc 

second year 

thirc.l year 

third year 

fourth year 

fifth year 

thirtheeth 

idem idem 

idem idem 

fourth year fourth year 

fifth year fifth )'ear 

sixth year sixth year 

year fourteenth. year fourteenth year 

In tables 01, 02 and 03 the total £.'xpcnses <luring the total 
project-period arc divided in expenses in local and foreign 
currency. 



Re\•enues 

The survey of the market and the technical iwssibilitie,, n~sn1 tr·.i in 
a certain type of comLustion engine, as \·:as dctaileJ in the pre er ,;ing 

chapters. 
The selling prices were concluded from the n'ccived in [('rrcat ion ;:ml 
investigations during tlw time the team visited Thail ::•~rl. 
Thence we can t!Stimate the annual s.'.lles-incor:e :is shn.:a j_n t.'.lhl,·:: 

Pl, P2 and P3. 

l 

___ J 
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Tab1e A 
L;:nd and builJ.i.ng c0sts for plants m:muf:ictur~ng coi;:bustion-cngines 

10,000 20,000 Plant with an anmi:il G 
proc.luction of coL:\iusti-011 __ .--- 5,0GO 

engines ----~-+--·---~~~--+-----~--~~ 

Landa re .'.l El Ra i 

in m2 

Purchasing ~rice Al 1n Baht 

in US $ 

Buildin·~~' ____ e-

comprising: worksh0p, ~torage 

offices in m2 

constru:>ti on price f,?. in Rahl 

111 us ~; 

3.7S 

6000 

3000 

~------------·---------------·----· ----------

3.75 

6000 

J!H~Io2Q9 

~~!PQ~ 

:J\1 based on a priu.: of ]0().0:):) hit;1t per JZ:.;i (ll!A"' 6.25 ){;
1

i) 

it2 based on a price of: Jl;Q:) ,:: :rt: per n:: including floors, lighting, 

concluiu. for \·::1:xr ond e] ·c:LriciLy 

6.25 

10000 

7500 



]'ARJ.F JU : Sl'I:CIFICATIO:: OF THE PROPOSED HVEST:-!EcHS DURING T!!E FIRST YEARS, 
EXCLrDING LOCAL El\ECTI~·G CQSTS, FOR AN A~~WAL PRODUCTION OF 5,0CO 
E!\~I~ES 

..... l.O 1,000 Bah ts in 1,000 US$ Unit- 0 

lFore:igJ Local 

I/) 

prices H ._, 

Description 
C.I ~H 

l:oreign in l ,OOO.c c 
Total Local 

Total c ::J 
Ba ht ?, urren- currcn- 1~urreni c~rren 

t'.v __ L£Y 
~-- --'S----

1 2 3 4 5 6 7 8 9 

I. Mac!ij._nery 

I. I. surf ace grinder 200 I 200 
1.2. universal internal 200 2 400 

grinder 
I. 3. universal r,rindcr 200 2 400 
I. 4. universal r:-:illing mach. 120 20 2400 
I. 5. universal lathe 65 JO 650 
I. 6. small lathe 30 15 450 
I. 7. sliding head automatic 300 - -
I. 8. drilling L1i""1Ch. I spindle 20 10 200 
I. 9. drilling rnach. multi " 50 5 250 
I. 10. compressor 25 I 25 
1. ! I. !tent-treatment appara- 50 J 50 

tuses 
I. 12. water-brake:; .30 3 90 
I. 13. control and test- 100 

apparatu~=es 

Va1·i C!._!J 
-------

I. It,. pallets, truc.k, tables, 175 
bins, etc. 

I. 15. .iig~ and fixtures 600 
1. JG. ·t uo 1 s I eq1;i p!:.cnt for tlie 70 

operator 
I. J 7. rnotortruck 200 J 200 
J . J i1. co.rs 90 2 J80 
J. J'.J. office eqei ;1r:·1Pnt. 15') 
J .70. divers 300 
I .II. ::;p<1rcpart:; J JO 
I. 22. suhtota] (I) --- ---- -6300 -·- --- J'cff ·--7000 700 JJ6 34 

2. I. 1.;ind J J 25 - JI 25 55 - 55 ,. ____ 
2. I. ~~_ui l_di~~~ 11100 JOO ]7(1() 202 24 J7H --·--- ---- _.,. ___ -· -- ---- -·----· 

r.uht:otal (2) 11325 .)00 487.5 257 24 2]'{ 

3. l'urc:l:n::;e of lircnce 2080 2030 JOO JOO 

4. Cnn Li ngcnci c:.; and price-
j nc n:ar;es J r,r; '.J I OO'J 59~) 76 t,g 2~', 

--·--~- --- -- --· .. ---- ~ --· ·---

5. 'i'ot ;: J invc-~t1 .• nt-costs J (J()( 1() 9:-rnn 6120 7(,9 4 7 !; /.(i'j 
(c,;.:<:] ucli np, lee al en:cting 
costs) 

-··-··-· - --- -- .. - ···-·------·---·- ------··--- - ·--- -- ·--·-- ·----- -----·----·-'-- -·-· ·-··--· ______ J. ···----- -- -· --· .. - ·-- ·• I 



L 

T/_;r.:: > SPECll'll.Xi.'IO~ OF THE 'i.'F.Ol'OSEl' D\TST~!ENTS Dl'Rl~G THE FIRST YEARS, 
EXCLnn :;G LOCAL EKEcn;;G COSTS' fOR .-\.'i A.x:,UAL PRODUCTIO:\ OF I 0' ODO 
E~GH~!~S 

Description 

Unit- "-' in 1,000 Bahts in 1,0:lO t:S$ 
• 0 <l:,______~,-----+--1----i--< 

prices ,., "-' .., ___ : ~--' 
in 1,00C ~ "§ Total ~·oreignj tocal Total I ::reir•\ Local 
Baht ~ ,..urren- curren- curren] curren 

~------------------t-------+---•·-----~--- _c_:y __ __,_____ • - _<;_y __ _ 

I.I. surf~cr ~rin<l~r 
1.2. i:ni,:er:::::.l intern:i.1 

r,r l n'-1.c r 
1.3. universal grinJer 
I. 11. tniv,'rs::l ui 11 ing mach. 
!.~. u~ivcrs~l lathe 
1.6. ~;•.•:11 L::thc> 
1.7. sl.itlir:;; hc2J .:mto':i.atic 
l.S. drilli;1g ~ach. I spindle 
J. 9 • d r i. ll i .1 f, r.ia ch • rm 1 ti " 
I. 10. 1:co;.;ru:ssor 
1.11. li.::;;t-trcatl:ient appara

tt~.sc s 
1. 12. \;t: r-.i:.: r--br ak(: s 
I .13. r·•·::Lrol z;nd test-

~Pl ;.1 r n t us L~ s 

J.111. p;:llct::, truck, t~bles, 

bi 11 :: ' (: t: c. 
I.IS. 'iif',S <'nd fi};Lirt:•; 
l.l(i. tcu!!:/(.''jUipmu1l for the 

I. I/. 
I. 18. 

opt' i~,._~t or 
v .1to~·t.ruck 
(.• ·, t•r c •• ,,. 

I. I fJ. of i ice 0r1uipir:(':-tt 
I . ? 0 • d i ..,,- 1. i · ~: 

I./ I. ~T·:: rq,a;·u, 
1.2:'. :;111ilot;ol (I) 

2. I . E11i l <: i 11('.<; ----- -- - - ---- ---· 

l1, Co,1ti11~'•'Ilc-iCS Clllcl pricc.:
incn_.';l: ··:;;, 

5. Tr1t nl in\'c::t.r;·.( nt ·-cr1:-;t:· 
( .. ;,d 11rl; n;, J cr«iJ (·re1·t.i.ng 
CCJ:; t:;) 

2 3 4 ·s 6 1 s 9 

200 
200 

200 
120 
65 
30 

300 
20 
so 
25 
so 

30 

~!()() 

90 

2 
4 

4 
35 
15 
29 

I 
15 
10 

I 
I 

6 

I 
2 

1.00 
800 

f.00 
4200 

97"1 
870 
300 
300 
500 

25 
50 

180 
))0 

250 

11 'i'J 

130 
200 
I f'.0 
175 
!1 '.J () 
700 

Lnh 

1175 

6 "'(j(' 

711 !. r, 

20BO 

'j 17C1 

2 ':0(!1) 

11095 1230 ss12 59 

1125 55 55 

7()0 5(100 303 33 270 

70() 672'.J ')!"*('"\ 

J.JO :n 325 

2080 100 100 

19 7() 170~1 I 'JI 

I 5b11-J I 0 ! ~ '~ i L02 

l 

--·-··-···-····! J 
. -

«•··---··----·-···. ···-·-··-·-··'··- -------·~·-·- ..... . ....•..... ··--· -- ..!.. 



~:::·:··:·;,"\TH);; t':' Tl'.:: FR'J!'lv;ED n; 1:EST~\!::-;·1s ijlJRI:\G T1E: FIRST YE:\E.S, 

f\l: L : ::~ u.1.::.L Lt:::cn:~G CO~l'IS' FOR 11:;; :\:\:\UAL PRODUCTION OF 20, l)J() 
l:~~r~;l ~ .. ·:3 

------·---

Descrir • i c·:1 

1. }t:c;1 ine ry 

J. J. ~;u~·r~cc r.r·11 -~er 

I .2. t1ni\·r~r:.:;~tl ·i :"~;,~:-n.:il 
f;riudc-:: 

1.3. u:~i,·ers.:;I ~ :· if'-_;c,-
1.4. u;1~vcrs;._1 ;.:i ~ i _ _'.nf. i::.:i.c!i. 1 

1.5. \l:1ivc:r~<:] '::r ~tt:' 
I .6. f;1:::!1l J,,:_::c 
1.7. sLidint_~ J._-;:' ;>uto::1:::-:ic 

1.8. chjllin:~:, cL. 1 spbdlc. 
J.9. drillin~; ;,_;c;. c1ulti" 
I. JO. co;;:ill't:s~._:c•r 

I.JI. !ir.'.:;t-tre: '. - , •;t <1PJ'-":-;;

t11:=:cs 
1. J:~. \-:-.:-.tllr-L~·~:~·.:·~~ 

I. 13. c<i;itrol :.:~' t _;;t--

).JI,. p:iJlct~._, t:" .. :•:i'., tahlc::, 
Ljn_:j, c\t c. 

) • J 5. j i[,;; ;:1::~ f ~ :: ; l\H~G 
J.16. tc.:_.J:./cc1 .:!~: <tL fur l~ll'. 

c, 1,c·r;itcT" 

1.17. i 1trirtr."1, 
I. I(:. c;:r:-; 

J.19. crffjc.c cr;1.ii:1:(•11t 

J. /O. d j \·c·r!:; 

I. 21. ~q·c:r.-:p:c1·: :; 

1.2:'. ::uLt:Ptc.) (l) 

2.J. ];.•;d 

4. C•-.:.:i::;'.v"•r:-~_.-·:; ;!id prier'
] It c· J·l, a:·.t: :_1 

5 • 'j' (,l t ~ ! i j i1 \' f.J: ·. ! I - : : t. ·· ~ 0 ~; t S 

(c-:ci1;~i;1;', J .. •. !. ercctin1, 
(,(•!,[ ;;) 

200 
200 

200 
120 
65 
30 

300 
20 
so 
25 
50 

30 

'.~(h) 

90 

4 
7 

7 
(JO 

30 
!f 7 

3 
25 
50 

1 

12 

2 
3 

800 
1400 

1400 
7200 
1950 
1410 
900 
500 

1000 
25 
50 

360 
200 

350 

1900 
200 

400 
no 
200 
710 
400 

2 16:~5 I S'l1 SU 2175 1039 915 

1875 1875 92 

10500 l /SO '}2 50 505 60 
--- - --~ - -- --·-

12 375 17.50jlll25 597 

2(J80 20()1'} 100 150 

4 9'..'IJ 30(!() 1920 236 

t, J OC1~J 1972 

l 

----
JC/1 

~ 92 

4t15 

537 

733 



Explanation of Tables Bl - B2 and B3 

Specifications of the proposed investments during the 
first years excl. local erectin~ costs 

Col 1: 

Col 2: 

Col 3: 

Col 4 
and 7: 

Col 5 
and 8: 

Col 6 
and 9: 

description of the several investment-itens 

Unit-prices of the investment-items 
These unit-prices are: 
the factory prices plus: 
seafrcight, insurances, transportcosts from the supplier 
to the ship and fro:n the harbour in Thailand to the plant, 
harbour-handlingcosts, including reduced i:nporttci:-:es and 
duties as specified in the promotion of industrial invcstr:ent 

act. 

The total number of proposed units 

The total purchase-prices local storage oi the proposed 

plant 

Foreign currency - quote parts of col 4 and 7 

Local currency - quote parts of col. 4 and 7 

lt('m I. 21: About 2% of the total of the items I. I - l. 13 

Items 2. I 
and 2.2 

We refer to table A 

lten 3: This amount is an asswaption 

ltcm 4: About 15% of the total op the subtotalcs (I) plus (2) 
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I 
i 
I 
' 
I 

- . 

LI. 

~).3~E Cl: P.:i.~0~:::::--2~~-:::·:E 2? ':'i·r::: ::::"'f.:--:.:':1~·:E::-:1S '5'C1? .4!: ~7'~~2~AL .T2~9~?UC'I'IC:r CF 519_20 E!~3!~:Es 

100 -

,, I 
~~:~!1t~ in 1,00~ ~2h~! 

I.:n~j 

~~ildin5cc~str:~c~!0n 

:·~~.c ~:. ".'"'.e~·:.-

cap3.cii;y 

l• 2 r 3 

I 

.r.nn'l:>l prcdt:~t ionl in--~ 

I!. "'' ./ ~I 71 

I 
i 

l,12~· I ----i I 
l,';co 2,200 I I I 

' I I 
l I I 

t 9 

I 

(0'"1•'\ ' O"·l ' ' I 

B ~~::::~;~ I i I II ·1· 

,, l' r "0 l , 50 1 1 : I 

-;:'~asr .~1. 

10 11 12 

I I 
I I 

I I 

13 

I 1,000 
p .... ~+: 

1,125 

4,200 

<,300 

2,450 

:. '750 

I 2,oso 
I 

+--1 f "'" I 

I I 16,ooo 
I ! 700 I I I I 

. . ~ ' - : I I ' I I 
~ . .,,·~- ,~,.,.,,_ . '.11 I I ' I I . : .. ·"'·~·e c_ .1,_ .• ce , 2 ,0~~ ! I ; i .

1 

I 
I ' ,',•v:':: ~rcc•-c:'.~s + r:-::.ce- M'C'J ! : • 0:'0 1?5 i i 1' 1' ' 

' ~~~~~~~-~ I -~~~-+-~~-+~~~-!--~~-+~~ 
' I I I : I ' I ' 

I " " • • . ' c, -0 ~ ! - q ~·'I 1 7" c: ' I 1· I : I ) '.' ' " - _,,, 'l ~' - } i r ' - .'v '-~-· I I i : ,, I 
1 ~ -.' ,.,,. -~---1-; -- i~" 

1 
300 2r.o I I 1 

l -~ ;.::·~c: :_~,~ -~~s::... I ~~ i 2~5 ~~o j ; i ; 1

1 

j 1 

I I 700 

I 3"?0 I 250 I 300 3,400 
I 

II ,,,,oo 330 250 3'10 I 
200 I II , , ''"(\ J..i. ,....-:, ,; 

I 
I ! 

I 

: "' "'~-'~'"'"'--",.,~~ I ! f 7'1" I I ~<io '2r,o 7Qo , , ''00 I ; • '' ". " • - ... ,, .. " -- : ,• - - I ,, .. ' ! . , .) I - ' . . 

!-.-... -~~~--~=#~ ('> {., '1 ! " r j , C r. t ~Q, , -1Q i ..,!"° ! _-;---t·~,--,-..1-.,---~--_._-
·' "··- · ·· •~ .... c.t~ .,;1018,..,9,: ~,;9>1 , .. 0 ! ; nO 'JO i 3"0 1-,0JO 

! i ! I I i 
!~ ~()~ -::iQ:.:- I . I '""''""" I {ro..-... i - • ~ ',, ) I i ,_ , - ! i • v v I 

! I : I I 
I i ! 1 i 

:· -.' :· t-" .._ ... 1.::·r4'::-:c:: C";',_,:(1 ... ..:c-;·.1.':"t 

i 
I 

:~. 72, I) 

L 

I 

yr:ar:: 

Total 

I 
I 

~5 

202 

1)4 

117 

85 
i 

:!.00 I 
7r, 

7r:/) 

33 

33 I 

:~: I 
':J: _, I 

5~·? 

_J 
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Table C :?. : PAYYili);T-SCllE!·IB OF THE INVESTHENTS FOR A.~ A.'-r.\UAL PRODUCTION OF l 0, 000 ENGD;ES 

~ +c-..,~c1·~ · 
lo I u...-·-' ~Y 

IC0-1 

I 
50-j 

I 

productionlinc 

I 
I 

:;c...-~~~ . 
...,.--, 

0 <; 1 l u I i 1 
1 2 1 I J II~ 4 Tot n 1 )OJi . "0 "' - ."' ~ '::> 't> , I ' . , r ·-·0·1..,~5 1:1. ! .1.--~:J 0c~-~- I j Ql'\Q l J ,0,JO 

.,. -··- , . , . - ' ' 
1--2 :l .. ~-~.,._l~.'--•---! --------;---~---:_ __ :_ __ -;--1--q I ~ ---------·· __ j_ __ :,__ _ _:_ __ _: __ --:--- I I 

------ ! i ' 

! 
--~-~L. 

s~ildinz~onstruction 

.. 
~- ~ ~.:: :~: 1 i. :-". j~ !""\" 

~ . .;. . 

?Z"lasc ,\ 

" 
II 

J 
,, 
" 

?ur~hase of licence 

c~~~i~;cncics + ~~ice
l~~r22~cs 

.• . ,:; :..: ~ - : · ... ~ :.:. ~-~ :. 
.. Su?0rv~sion 

0. E=ccting costs 

... =:- :...71-;._ ... s t :~>~r .. ts 

l -·· ~.:- ....... L.:l inYc~~ ~;::~:-:~s 

l. :?o~:ci;:;n currency quote-
?3.!"t 

L __ 

: 2.; I 

=: l "_'(1 

1 :- .:' 'J 

i 
I 
' 

- ' - !' L.~>.::0 
I 

-:- -: ~ :: ) 

i I .J _.' j 
, 1 ~ ~ 

j_) I 

- I 
I 
I 

~:~·C I 2CC 

::>-:',JI 
! 

! _:);.~<' i: ~OJ 
llX'-0 
! 

. 1 ~~ ·.~ 1 :.': ~ 

'."<'.J: :,:;;.:: 
I 

:-:. :),-; I !l ~,1i· 

~--~~I ~~: 
'I'~" I :;,~,1) 

i 

' 
J - r '1 ·• i ,- .--. !, "" ~ • ·\,,"'I 

: ' .. · '-' I ~- ,·.-, \J I._--.>\...' -· 

' t ~ 
I ' 

I ,, ,, "\ II . ·' 4 -~ II ' .... "') 
H>V ! '0 , I, M 

I I ' 

I -:o-:<: 
1 ·· ~J 

i 
' 

i I 

i i 12.5 
I 
I 6~:')0 
I 

I 

I 
5000 

43()"1 

3025 

I 
I I "'• ~ _!_, 

2030 I I I I I 
! ! I I ' II ·~ 1 7 (J ! I ! I I ~' ' 

I ., , I .. I I I '1 '1 I I (" ~ c "C•(\ 
.c ~ ·L") I i i i I I .. _; •) l) , 

I 175 I I' I I I 1250 

I 3: (1 i I I I : 2 51) 
1 3.? o : ! : ,. 0 I :: w~ I i 2 1 .Jo ! ! 7:: o , ! 1, 4 so 
I '~--, -; i -, ',: ··, : 7 ·• ·) ,,--1 ') '. 'l" I ~ (' r1 ! ! ' •';er·. !-.'-. >"- 1 I _l.J~ I _·1 I ._. _;,} l /~11., 1· _,, ~ .11.J 

' ' I I I I I I 

I ·; ·. 3'" i i "00 I J ClO I "00 I c,.:. 'l0 I ~-· •) I I .) ' I .) ' I , v .... 

I ! l I I 
\ ! I I l I i . ! 
. I I ' I 

~ I J"' 
'l ..,, _) 

i 
:/~Ct 

I 
! 2cr) 

146 l 
I 

JCO 
I 
I 

i 52 ! 
---i 

! L ·J2 

60 

6') 

/. I ~~ -
J ~ :, 5 

943 

_J 



f ·-------~ 
Tab le c ~ : rAn'.E~\T-scm:~:~ OF TEE INVEST:·S;\TS FOR A."- A.!\:WAL PRODl:CTIO~ OF 20 I coo E!'{GU:ES 

~ : i C3?~City 
100-1 

Annual productionline 

501 
I 

7-!,.... ,/ ::c~i:-s 
, c-- ·-· ' I . . 'j 4 '.:1 o , ,. , a ~ , J u ' I ' ' I ' ' , j , • -' 

1 '""' J '- j ;r ' r .:it ....... 1 : 
A:::·:..~t::1. ts in l , 000 

! I i • I ! I I I I I I I ~- . ------~ 
j i_J I i I ! ' I 11 l ,000 I !.,CO~) I 

-------------~ r 1 , , , I . I , 113'-';,1-c . r··: '· 1 ~ I .,_ ,- ; ' i li ... ...........,._·r-~~1---1 
------------.;', _________ 1 i ~ - l .d i ' 

~~iidin~c0~structicn 

_). . c ~1 _!_ :~t::! .. \. ------·-
!1~:."lS\J k\ 

" 
II 

B 

c 
'~. Pur~hase of licence 

, . :~r.:-ctint; costs 

: ' ·.: .-- -:~ r:.i~·0 st:~ ...... --..:: s 

- I 

') ~ ... · .-. l .: -' .. !I.} 

I 

i 
:~ !_' ' .- ~ .~ '~ ! 

' -,., ' i 
. ~ "·- I 

i: ' I.) 

lj i ' n ~ fl I i ·',,. 

I! 
ti 
if (,.~/;/.: 

20(i 3) 

' ~ .. - ... 

246 

100 

34i 

2 'j ! ·, 

14'72 

L_ 
~ 



Ite.-:i I: 

2: 

3: 

4: 

5: 

' 
Explanation of Tables Cl - C2 and CJ 

Pa)~ent-schemes of the Investments 

See Tables Bl - B2 and B3 
Items I - 2 - 3 - 4 

The total amounts of those ilf·r:!S have been spread over 
those years, in which the p-:yn1ents may be expected. 

7: This ordersupe:rvision compri!;cs: 
check on the exact execution of the ordered machinery and 
spare-parts, dates of delivery, packing, arranging the 
shipping lines and shipping times. 

8: ThC> erecting anJ connection costs of ti1e machinery, 
equipment, installations 

9: Itc:ns 1.17 and J.18 cf the t:i.bles Bl - BZ and R3 will be 
rc.pl.::ic•'U every two years, whereas items l.Jl1 - 1.15 - 1.16 
arn.l appr0x. 50% of I. 20 will be replaced every 5 years. 

J 



, "' '" Number of % C<~p.--:c i ty 
engines 

S,000 100 '- _....----:--~ 
,, n 1•'.l;:::t1on-l 11~c 

2,500 so i.. 

----t----~-----.~L-4-·-·- f_ 
a o l 2 :-[ .',I '.°)I 

Barch:nt personnel: I I 
General manager =r=· --!- ----~ I 
Production manager ~ ------ 1----- I 1 - ~ 
Accountin2; manager -+----_---___ ]1

1 

___ --_-_--;

1
·----r-: ---~ 

Purchnsing man.:i~cr .. , , 
Sales m:mq~cr f----, -----· . ~ 
Personnel m::magcr ----j-------··-}------·j-----~ 
Receptionistc - Tc1cfonisu ---- --~-- ·--- ---- '---------? I I I Adr.iinistration inrl. pl annint 1- '---+--+ )_____ -----··· ~-- '/ 

Secretaries .,-~-~-'/--1·---'t------- -: ----i----J-------} 
Staff-engineer -·----_-_-

1
l ___________ --__ l_ ------~-_-__ 5_----~-- 1 --~- > 

Training-engineer - - . 

Milling 
Turninr, 
Drilljn~ 
Grindjng 
Fitting 

:F orcn~cn 
Overs E'en 

Assembling 
Contrncting and testing 
Quali ty-u•ntrol 
Spraying and packing 
Warehousing 
Workshop 
Various - unskilJ,,d 

- skilled 
Re.serve 

Foremen 
Ovcrsee:r 

De par t.::v:n t -chief 

I, 4 I I I 
~fi~~i :~-t- t==! 
··-r~,~-1_:~_-t _____ -~ 
,=--r~~j --~--~~-=--~r=-=-l---t 
'0 1----l.1---.:i~- .------- ----L----~ 

21----1\ ----- ·11__·---------,----··l--~ 
21------1 ----------- ---------- ---- ----4 

~~--~~-~=~=-1=--=~=---_l ___ ~==---~ 
3~--- -11-·-------1-- ----1---1---~ 

ti=----=-1~~---t-~--~~=~---i==T-=----) 
i r-------L- ---t·-------=> 

11---- 1 ______ ,_ --- ___ J _______ ~ 
21--- - -- -----·---- ·----------1-----il ----" 

. ------,-----1---1--~ ~- -----

7 
) 

years 

Total 
nun,ber 

I 
I 
I 
5 
6 

20 
25 
15 
5 

20 

9 

18 
3 
3 
3 
3 
4 

10 
5 
4 

4 
2 



Numlicr (1: 

engines 

J0,000 - 100 
production-line 

5 ,ooo 50 --
im:,c:·t, 1nc~::;1-

encjL_l'--ty?t· ~ ~ 
~Lill lli!J:1~~Y •. _\' 

0 
---o-lr-----~'(,,., l:-; . --- -:3---14 -------i-;------,-

b 1 yc;:j·~ 

Ccnf'r.-il Manaz,r:r 
Pro,Juction l'.;_;1<;0r 
Accciunting l-~::n<!;er 
J>urchzi.!;jnr, !·L:.~1.Jt_:L'l" 

-·----·~ ·- ------i-----1' ' ~ 
. i I ! ! L. I- -- i -- -- _____ ! _____ T ____ l _____ I --:-

r---·-1.---- ---- ,------r-· ! - ---!~"' 
__ 1 _________ -------··1·---------1--·----:-----r·:-

sa1•:s H<1n<-,;er -----------·- -----------------------------· -·-~ 

• • • 

-, • I. --, '• _______ ! -----.'• _____ 1 --- -Prrsonncl Mana:cr ~ - _ _ _ 
Recept· 1O!t1 st,_··- l'i.' 1Pp1HJ(! l~, t (~ r---- --: ·-- -~--------·--- ····r----·------- -.. -~~ 

I 1 l i i ! . Ad:c1i1ti~;:.rat ic.;1 incl. pl ;,rm in1_: •----•-·--·-· __ , ... ----------------------- __ ,,_ 
Sc·crcl<1rics I 1 

1
1 

• » i I ! ! _ 
SL1 [f-(:nr·.ine:cr 
Tr <i:i n i ng-cngi nr f~ r 

Hilling 
Turning 
Dril linr, 
l'rinting 
l'iLting 

For•·mcn 
Ovc•rsccr 

Contractinr, ~111d L<~sting 

Qu;;J i ty-contrul 
Spr<1:;in~ aud 
\-.' ;1 J«_• ho u:o: in g 
\.!orb; Lop 
Various - unskilled 

ski J led 
Re sc rvc~ 

Forc.:1.:·n 

~.----.-::-.... :;-- 1----------1----,----1----r·:·-
------: ·--· -----; ---- --~- r------,~~ 

~--·1··-- ----,-----[-------,~ 

~-J~--~'..·~:~_f---~- ~-==--~~-=~£:~ 
·~ I .;-f -!~:..----;-------~)-
..,,._.. -----·--------1---------__,.. 
• > I ';_ ! I'° I I -

i;--, - . --!.j·---1-- ~-j-- _ _J __ ------!-~ .. 
,.-

1 
,_r __ -11-----L-----·r-

~----'---. -------. ----- _____ ,). --_J ____ __.__ .;. 
~ ::_o_ ~- ·------.r~---- ___ _t_ ___ !_ _____ -1.~ .. 
;,. - --·: (1 I l 
t:--··---· ·---- ------·-1-------- ·-- ---·· ------~ 
) I " i I I -
~1--- ·------i-1 ---,- , -T,... . ____ '. - ________ J ____ ,____ I -~--;.. 

) I 1 I I I . 
~r=:--~~-=._-j1 ==j~~-=~-- I -=-~_-::: 

£. I ;6 I I ! 
~- .---·----\;;_-----::- -- ------,-----r;.. , r---c-----o-, ~i I 

>-----· -- ------'------------- ··-~ ~ I ::i. i I I 

1 ·-- r--L --r---, ------r~ 
------,----- --- ----, ___ ~·=-~-, -r·---------_1-

Tot a 1 I 
nun1bt:· !..- 1 

7 
,
"' 

L I, ' , 

I:.' 
'j') 

1-_. 

L: 
,-
_; 

7 

__ ._J 



Table \.'..) 

Number J· 
engines I 

20,000 -

Z c.:~~,-~city 

100 

10,000 - so· 

l:'on,;.:e>n 

Ov'-'r~,;l'.L'r 

Ar;:;u:lliling 

01 
0 

Cont r ;i c Lin('. ;1 n J u~ f; ti 11 ?. 
Q11.:i] j Ly-cv;1 t nll 
Spr;,yjng ;1;id p; (king 
W.irdiou:;ing 
\~1·,yk";l1(1p 

v~riouc - un~~;11~d 

skilled 

Fnrl'.1:1cn 
0?1.r:,<•f'.r 

~Ol~uction-1 hw 

·---...,·-----r 
'6 7 ye.:'.· 

Total I 
rt\P':~~:E'"r ( 

l ! 
, 
\• 

' r \J.) 

l (' •_) 

4 

l'.C 
(, 

(· 

(, 

1 i' 

1:• 

__ J 



Ta'.> l c' EI 5000 engines 

-·---------·-·----------~---·-------------~ 

tive 

·-------· •-·-1 •••-•-u- •-·---•d "' · 1·t-
(l~)C}"~i t:cir~: ~ 1 ... l. 

I !or,·_ .. c»:·.rscci· ;-1<ent ToL:l produc- pr<1duc-
!~n-

"1-:11 .,-•!,.• ;11 ' c·1.'.1°cf ~ ~ • I_ ! • ~ J • ' .. • ' I j t 

-------· ----;--·-,--- ~ ---T----~-----1 ··. --~:-·· --~-----7 -,-8 ---J--~----] ---------~, -i---~- ---·--··-·-·------·-··~~~------ --
:::i l linr: 
·1·urnj :~~: 

T:iri~l.int~ 
Criu~~ing 

Fitti:1~~ 

.t\~;st't~C J.inb 

Ccu ~- r ~:::ting/ tc ;; ~.~ 5 r:.g 
Q ~I~ l ) :!_ t°}. - CU l l t_ f l 't 1 

»·:.1rL· i:t ll l:; i!1 g 
~·.

1

0 r ;\...:~lop 
\';! :· iu:ts 

•, '\• 
·.:.1. 

/1.l'.Cl1 1.:::.ti1i~!, 1· 

; ;,.,;;,i •,tr;1tio11 

. . . 
l't!1'l'1:~:;; .1.nf~ ~· ,ir .·:;('T' 
:~;1 ! "~: :··:Z!l1C~:~.r:r 

. l rs·,~i·i1e l J:?~1· ·1 r 

~ ,:. · c r,: L j o ,·1 i_ :; t --

t (~ l t: I·:: ·, ._11, .i ~; L 

~: :_· ;i :~ i -·c· ii~; ~.lll~t r 
;:) t ._: r I-'. L ,1 f i \..' :·~ 

Tr,1 in i ,-~(:·-i... .. !i;', i ,~". ·r 

'l'<i t al ( l ) + ( 2) 

]'; 

•) -

"· .) 

Ji, 

_., 

L, 

" 
-··-·-----'---· 

I). 

·-- -. -___ ! __ . __ -

I ,, ., 

! 

I 12 

I 
I 

., n 
17 
6 

23 
2 i 

3 

') 

--- _L_. _____ _ 

f, 

2
,. 
CJ 

17 r., 

!; 

3 

I Ci 

31 

.l 

(, 

51 
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T<i.ble E2 Number of personnel rcqui red ftir an annual production of 10,000 en3ines 

direct indirect 

Processes Toto.I produc- produc-

operator]=,·- I I depart-

un- I ·. rl'::c 1,.·1 

1 

ov.:rsc1;rl r.icnt 

f;ki lled! ~;'.· chief U.vc tive 

.,_ ____ 1 _____ ----2 -:~~-;~-~~r -~l·~=J==~i--1~=~6----·+-~~7~~.~~-;==='1_-_--_-9-_-:_· 
Hilling 
Turning 
Drilling 
Grinding 
Fitting 
Assembling 
Contracting/testing 
Quality-control 
Spraying and packing 
Warehousing 
Workshop 
Various 
Reserve 

Sub-total (I) 

OVJ:Rl?EAD 

General manager 
Production manager 
Accountong manager 
Administration incl. 
planning 
Purchasing manager 
Sales r.ianar,cr 
Personnel manager 
Receptioni~;t -
telphonist 
Staf f-engi rn:,•r 
Secretaries 
Training cnBineer 

Sub-total (2) 

Total (I) + (2) 

12 

12 

35 
45 
25 
10 
35 
36 

6 
4 

'• 
5 
7 
6 

12 

230 

3 
3 
2 
I 
3 
3 
I 
I 
I 

l(j 6 

39 
49 
27 
I I 
39 
40 

7 
5 
5 
5 
8 

19 
14 

l 
I 
I 
I 

I 
I 
6 
I 

39 
49 
27 
11 
39 
40 

5 

12 

222 

7 
5 

5 
8 

19 
2 

46 

7 
I 
I 
I 

I 
I 
6 
I 

i------+--·----1----- ---- ---- --··--!·----- -------1-------- ·--------
22 

12 230 19 6 222 68 

"--·------·----- --·----'------'---i..------- _______ ......___ ____ -----· 

_J 



Table E3 Number of personnel required for an annual pr,~duction of 2ll,OQO c'1:,:ines 

r··-----i 
-···-·----.-. ---,-.--,.--

u1rc ,.: I 1;1u1rcct. 

To::;] ;;r0,i·: ,._ prodllc

ti\ ,. I t: ivc• 

FUNCTIO:\S 

Processes 

operators 

un- I 
skilled skilled 

foremen overseer 

Jepart-

u~nt 

chief 

2 3 4 5 6 
--·;--,- 8·---·· 1--·---~---

t------------1-----+------1----- -+-----1------------ ---·--·-----, 
Hilling 
Turning 
Drilling 
Grinding 
Fitting 
AsseMbling 
Contracting/testing 
Quality-control 
Spraying and packing 
Warehousing 
Workshop 
Various 
Reserve 

19 

60 
80 
45 
18 
65 
70 
12 

.. 6 
6 
6 

14 
8 

I 7 

4 
4 
3 
I 
6 
6 
I 
I 
I 
I 

2 

(,') 

b) 

!19 

I '.l 
72 
77 

7 

17 

13 
7 

7 
15 
28 

3 
.i-.----l-----"------.J-.-----L-.---~--- ----·-- -- . ----

Sub-total (I) 

OVEIU!EAD 

General Manager 
Production manager 
Accounting manager 
Administration incl. 
planning 
Purchasing manager 
Sales manager 
Personnel manager 
Receptionist -
tclPphonist 
Staff-C'nginccr 
Secretaries 
Training-C'ngincer 

19 407 30 7 !1(1.' 

I 
I 
6 

73 

11 

I 
I 
6 
I 

.. -----------------+-·-----·'-----"~..---- ------ --------
Sub-total (2) 

Total (I) + (2) I 9 407 

26 

30 7 

'-------·-----..L---·-"------.1.-----·-l------- ·---· r ····-

391 

26 

99 

_J 



Table Fl Annual l~,'bC'l11· cost:::;.;;':' :-i ~lant f,,,. ~':'Nl::einr: '~ii._00 "ne:i.ncs rer ;:ear, 
beginnin;_~ in the l+t!t .-c-,:· 

Costs i11 1, 000 Bahts 

Indirect costs Direct costs 
nur.ibrr 

Function of \.. .. J.ge~ waces 

persorn,,--1 ar.d si:.b- aml sub-I salaries to~:.l talnries total 
p.::-r year per year 

--
l 2 3 t;. 5 6 

Overhead 

General t'.anager 1 120 120 
Production manager 1 84 84 
Accounting rna.~agcr 1 t;O 60 
Purchasing manager 1 315 36 
Sales manager 1 lf8 48 
Administration incl. pl;mning ~' 10 50 
Secretaries G 18 lo~: 

Recept1onist-telefonist 1 12 12 
Staff enginerr 1 72 , .. ., 

(<-

Training ~ngineer 1 48 lj[l 

Personnel 1:1anager l I(\ :;8 

- --
Sub tot;il (1) 20 ~,·~~ G 

Factor;y h2ndworkers: 

Operators - unskilled 10 7.2 72 
skilled l?.G H.8 2,150 

i'orernen 13 21 273 
Overseer 3 30 90 
Department chiefs 1 y; 36 

- --Sub total (2) I'.J) 2,621 

Total (1) + (2) 17'.; 

Su:e~le!!'.entr:T"'.[ :erovi !;ions 

5,000 Ba ht per man per :rear 100 Tt~· 

Total ::m!1tJ'11 lalic>Ul' costs 

in i,ooo liaht 78(, 3, 39C 

in i,ooo us $ 

total 
costs 

7 

C8G 

2,G21 
--
3,307 

875 

'.11~\l.~ 
2Cl 
==== 



'l'able f2 ;.~::to;:tl l~tc·.::· "''~t~ of a pl~,nt for pr0d1•cir.z 10 1 000 cn,cir.~S per re:oI', 

Pc,<innin;- :1~ t·~-f' r:ith YCOl' 

Costs in l,OOO B:.ihts 

T11dircct costs Direct co:; ts 
tm:~ber -

Function of wat:es 1rages 

personnel and sub- nnd sub-
sal:n·les total salaries total 
pc1• year per year 

--
l 2 3 4 5 6 

Overhead 

General 1r.a.:-iao:c r l 120 120 
Production r:-.~~n0cer 1 84 84 
l\ccounti11,£: t~r.?_ser l Go 60 
Fure hn.s 1ng i.a:::1ager l 36 36 
S::i lcs ir.anagcr l 48 48 
J\dministraticn incl. plz~r:ni::c 7 10 70 
Secrf,tari es 6 18 lo8 
Receptionist-telcfonisL l 12 12 
Staff engineer l 72 72 
Traini!1['. ~nr:-r Eec.r l 1;8 48 
Pcr·:ionnel r..~~::::s.c:er l IJ8 '" •' 

-- - -
Sub total (1) 22 706 

!'..<1-£!'..C::FY h:.irnt:::.'2.!'J.:~!·s: 

Operators - ur;~killed 12 7.2 86.4 
skilled 230 16.8 3,8~4 

Pore::ien JO 
/ 

21 399 
Overseer r, 30 180 
JJcp~.rtn:ent chief:-; l 36 -,". 

,)fJ 

-
.Sub total (2) 268 4, '.:>G5 ,11-

'l'otal (1) + (2) . 
290 

.t~~IT.l~~:_._.:'?.~·ovi !; ~ 2~~ 

5,000 llaht per :-:i~n per yc~ar· I 
110 l, 3110 

_T.o !;;;_]_ ~:nr,ti~] l;l1iO\J1"' ''":-:ts 

l.n l,ooo B=.iht 81(, '.J,00:: 

jn i,ooo us '· .; 

- i 

total 
costs 

7 

706 

lj.
1 

'._;€).I> 

5,271.4 

i ,1150 

6 "(22 
=!~,~-~ 

323 
:::-::... 

~J 



Table F 3 

Flmction 

1 

General ?r.anager 
Production i::~naccr 
ltccountins i::2nag!:r 
Purchazine i;;anarer 
Sales n:anac;cr 
Adr.dnistratiC'n incl. plan~1i!li: 

Secretaries 
Rcceptionist-telcfonist 
Staff enei neer 
':i'rainill[; cn,einecr 
rc1·:;onnel t.!:inn,:e::-

Sub total (1) 

F~.ctorv b:m(1i::_o~: 

Opcratorz - unskilled 
&killed 

J.'orcrocn 
Ovcr:;ccr 
DepartrJcnt ch:'..cfs 

Sub total (2) 

Total (1) ; (2) 

in 1 1 000 Baht 

in 1,000 u~; $ 

I II 

It!dir~ct c~sts 

nu.-:-.ber 
of ;.-,<~e:: 

sub-

Costs in 1,000 ~nhts 

Direct costs 

~aees 

and sub-

total 
costs 

2 

;:~::·::: +-t_o_t_: __ l _ __,1--~-a-~-:-;_;_:_;_._ __ t_o_t_:-l---1>---

7

---

l 
1 

l 
1 

1 

11 

l 

1 
1 

l 

le; 
!~07 

w 
7 
] 

---
! ~(lJ. 

1170 

12J 

!:.3 

J(l 

lS 

_ _,.;..._. 

120 
84 
Go 
36 
I~ 

110 

10.'l 

12 

72 
48 
€0 

130 

888 

'l -2 l)f,,8 

11) .8 6,f~37 J 
21 630 
30 210 

36 3G 
----· 
'( ,8 )0 )L 7 ,8)0.'! 

---
8,Co9 

2,520 2 ,4:,0 

10,1'(1 ~ltO:? 

~i 31 
- -·-

l 

~ 



Exr1lanati0:t 0f Tables Fl - F2 and F3 

Annual lalli't!r costs nf the pl<' .. :.:s hv optimuri prouuction 

Cul I: The several fu:1ctions to fill in the plants according the 
concise barch:-n-t~; of Tables DI - D2 and D3 <ind Table~ El -
E? and E3, Ill!i.:;~1cr of pcrsr11<nt:'.l. 

2: The l~ULll~lCr of personnel 

3/4: The incirect costs 

5/6: The di rec'.: costs 

3 and 5: The Wi1~•-s I salaries per ye:ir per man 

7: The addjtion of col. 4 and 6 

The supplementary provisions have to cover: 

- r.iedical care 

- contributious to house rent~ 

- lunches during the working-Jays 

l 



I 

Table Gl ··ininf a!1-:l ::-t~c('r,ts 0f ]l•,·· 1 1:-:.!:nt~r f';·: n ~.nn~::il 1·'.',"'·.!~,;:t.i0n 0f 

),000 e11c:i11es 

n::m-rnonths 

lst 2nd 
year year 

1 2 3 

General nan;:1ger 12 12 
I'rod~ction tianager 6 
Accounting r.anager 12 
Put>ch:;s ing i:anager 12 
Sales manager 6 
Personnel i:~nager 12 

Receptionist-telephonist - -
Adoinistr.:. ti on incl. 3 
planning 
Secretaries 18 
.Staff-engineer 12 
Training cr~--;lneer 6 

Milling departr:-.ent 113 

Turnini; department Go 
Drilling dep2rtment 36 
Grinding dcpartr..ent -
Fitting departtient Co 

Foremen 30 
Overseer 6 

Jl.sscmblins clcpartrr.ent Go 
Contractin['; "Jnj testing 12 
Quality control 12 
Spraying and packing 12 
i·:arehouse s -
Workst:ops lfl 
Var!.ou~- un:;kllled 1) 

skilled 6 
Reserve 
Forem.?n 27 
overseer 12 

Departmen~-chief (, 

- --
51 1;'30 

Sunpl1> :'.l~n t :i r7...Jlrovi s 1 c_n::; 

5,000 Ba ht per i:.an pc1· yearl 

Total costs :In 1,000 B:iht 

Total costs in i,ooo us $ 

l 

in the 

}rd 
year 
~, 

' 4 

6 

-

12 

·r2 

90 
'.)• 
30 
Go 

211 

48 
G 
G 
G 
-
6 

15 
(, 

6 

--
441 

in 1, 000 l 

I tr>tal !n t h·'.! 
::.alary 

r~~ ;wr,e . ~t 2ncl 
rcr 

;, t" year 
JC-a!" 

5 0 ·r 

120 l?O l:o 
84 u:: 

60 68 
31) )r~ 

1~8 ?·;: 

!;8 4S 

- - -
8 2 

18 27 
72 T 
!18 ~- I' 

t.:·r 

12 48 
12 (,i) 

12 3G 
12 
12 co 

21 ,-.., 
)" 

30 1 ~) 

12 Gel 
12 lZ 
12 12 

12 12 

- -
12 l r, 

" 
!t,8 / 

L 

12 / 1:, 

21 40 
30 :~o 
-y, l': 

---·- - --
20j )"r .• 

·'JI 

~!. f~ 200 
··--- --·-· 
? .) 11 1, 0 _,} 

11 )0 

______ ,, _____ ---

3rd 
ye;Jr 

6 

7? 
~o 

li-8 
G 
(, 

(, 

( 

(, 

11 

tot;{l 

9 

I • 

total 
in 
l,oco 
U3 $ 

10 



tr.an - r.1rnt.h~ in 1,000 Baht 
?C'tdl 

in the Total in the 111 
'- S2lary 

l ,ooo 
\.:at,e 

Total l'S $ 1 st 2 n.:1 3 rd 4 th per l st <' f!d 3 rd lj th 
year yc:ir yf'.~r ye:ir year 1Year year year yc3r 

1 2 3 ri 5 6 7 8 9 10 11 12 

General ~:a r.~: [,fl' 12 l? l~C" 120 l?O 
rroductiun !·~=-~n::.t:er L (;:; 112 

/.ccountinc f·L:n.-;[.cr l? Go t.o 
Pure has int; I·:ar,;~c.:t.:r 12 31; 36 
Sales Man:,u·r 

, 
t:S ?4 t: 

Personnel r-:an~:~cr l" 0 5 l+S l;.8 24 1::-

Rcccptionj~t-Tclcphoni2t 

Administr;,tion incl. 3 8 2 
planninr; '\ 

Sccrctarkr: 18 le: ?7 
Ski ff-cr1citiccr L' '/? ?? 
'fr~ ining-E·11r;i nrer (, 1 ., ,_ };' '1<' 2r1 f'('l 

"' 
1«:< 

Mi.lling dc11art r.:cnt '1!: ·; 1? 'i8 T2 
Tvrninr; dop::rtr..~nt 103 l ~'..- J? 1ck; 102 
llril 1 l ne tlcp-:11 .. tr.".~nt 60 (~CJ 12 Co Go 
Grinding dep·,:'tr..~nt ;~·S l? 48 
Fi.tti.ng dc:t1z.1 tnent ·r>; i :~ ]? '{8 72 

}<'or()rnen y; ;''.l 21 ';O '•5 
Ovcrsttcr l? 3r1 30 

/1 SS!'mbl in1: ckrc.rtrnent J;•ei 3( l? 1 ;·o )(. 

Ccmtractin[; nn1 tc:;tine 3( ( 12 36 (; 

Qual ity-cc·nir'Jl ~"( 
., 
·' l? ?'( 3 

.Spr·ayini:: and p2cking ?'( 3 l? ?{ 3 
W;irfdiou:;inr, 

Wur:u:hop 7, 
.J' 3 l? y; 3 

Vc-irious - un:;<:illcd 36 ] ,. 
I°; r1 ,F'. l) p, 

skilled lf;, (; l ;i 18 (, 

lle~ervc 

r'oremcn fjC, 
·.J (; ?l 80 11 

Ovcrr;ecr 'c''( y, f.~l 

D~p::?rtmcnt-;:!licf ( ,( Jil ,J 

'.;1 ~·~ (;"· i ' ~1(1 ?Otj : .'1 '; :;·o i 3(; ,)_, 

f~ir;n1._~~T'~f provW-2!.!.~ 

'.),000 B~ht !».CI' ''""mth/;rc·;.i· -1 r' ~ 
7·1r 
,)) .) 1 r: ') 1;(> 

'l'otnl co,,\ r: in 1 ,ooo lbh'. 230 I ~·:,fJ (3(, 17(, 2, s,1;2 
~·otnl co:;t.s i II i,ooo l' (• ~. 

•>·.- 11 ·r·; ·n 
.J·· p, } ;· ~ 

---

L J 



l 
C."ln - l!!onths in 1,000 &ht 

'i'otal 
in the 'i'otal in the in 

c---- Salary 
l ,ooo 

vage 
Te>tal us $ 1 st .. n:l } rd 4 th l st 2 nd } rd 4 th ~ .. -per 

l·C'o.r ye:ir year year year 1ear year year year 

------- --·---~-
l ., 

<. 3 4 5 6 ·1 8 9 10 11 12 

CencraJ Mc1n:ir,t:1' 1? 1 ·;> 120 l?O 120 
Prod\1 C~· it'!l :.;:-:n~ • .r~.-~ .. G 84 1;2 

Accoi.:n!:inr,: ~!ani~f::·::-- 12 60 60 
Purclnr,inc H2n~i~f':"' 12 }6 }6 
S3!C~! i·!:1?~'1£C!• ( !;8 2z1 

PerH>nnel t-:anat_:C'l 11 12 6 60 60 }0 15 

Reccpt ic•ni st-?C' lC';;! "-'ni:;t: 

Admini::;tr~t.ion in~:l. 6 8 4 
pli~nnint; 

8ecrC't.:1rie:; ,c; 18 ?.7 ... -· 
St~1ff-cnz.incer l? ·12 12 
Tra ininc-c nr. lnc-c-r· 6 12 12 48 24 4!"l 118 

~iJJ i.n;'. clr·p:trtr.;.i:::t,t. :i ~;;.) !50 12 150 150 
'l'urn '.nc: dcr.artnent J'•2 1')2 12 192 l')~ 

Dri 11 i nr; d~p:ir-tr.:!:•l!t 10:· 102 12 108 102 
Grir.Jinr; dep2!'t:·.'·?ot 8iJ. 12 8!t 
Fit. tinr dep2rtr.-:e:!1t l ';O !50 12 J)O 150 

J.'or!:·nf'n ,,q ... 1;3 21 85 8) 
Ove1··:;f~~1· 12 6 30 }0 15 

A::sc r.·hl 1nr. <lep«rt:~'-nt :-::;o 60 12 ?40 Go 
Contracting 2.n:i tr.:.tin£ ;~8 12 12 fl8 12 
Qu;.1 i.ty-ccn:rc·l 2:~ 6 12 24 6 
SprL:~'" .inr. and p<:ci.:i t;(; 2!: 6 l?. 21; 6 
t!:n·c·i.01;:;i ng 

~lor·k~-llr:p '['.'. G 12 72 6 
Vari•,\.i:; - unskilled (\() n 4,8 24 11 

skilled 1" " 9 12 18 9 
Rer.'.!rt:P. 

FoIT:".c·n 90 6 ?l 160 11 
Over:;u:r ';v( 30 68 

Dep:.r·t::."nt-chh f ( 36 18 --·-···- ~--- ----- --- -·- - ·--
f)r~ ! 3?~1 150 111'( ?Jl l '{8~1 f3/. l'.J4 

Sur..r:_~~~~r:_:1t~~rv I.2:.::.!J ~-!_~E.:2 

5,000 H:1ht per r::-:ir1•,ta/ycrir 2I; 555 3J r.. r,5 
---- ---· ------

Tol..;il co:-. ts in l ,000 i~:tht 235 ?3!;!.;. 1171 21-1-9 3,5199 
Tot;.J ens\,:; in l,t<•'.I u;;t 11 ll? ~fi 11 190 

L~ _J 



Explanation of Tables GI - G2 and G3 

Training- and Start-up costs of local labour 

Col 1: The functions in the plant 

2: 

3: 

4: 
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: 

7: 

8: 

event.9: 
event.IO: The training and start-up costs for the local labour 

estimated for the first three or fo~r years for every 
function. 

9 or 11: The total amount of the training and start-up costs for 
the local labour 

JO or 12: idem in US $ 

The supplementary provisions have to cover: 

- medical care 

- contributions to house-rents and 

- lunches during the working-days. 

_J 
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Table Ill : L~1'or rroduct:!on Ce>sts during the third year for a plant vith a maximum :mnual 
pr<.'.i:~.~t::on of :,.~oo enrines · 

tn 1,000 Dahts 
man-months in the 

total in the 
salal"J' 

1st 2nd }rd 
vage 

1st 2nd per 
}rd total 

7e2r 7ear year 7ear J'ear Jear 
: ...... 7ear 

-·-· 
' 

l 2 ' 4 5 6 7 8 9 

General oanager 12 .. 120 120 .. 
Production manager 12 84 84 

Accounting r.anager 12 60 60 
Purchasing r.anager 12 12 }6 36 36 
Sales manager :a.2 12 48 48 48 

Personnel canager 6 48 24 

Receptionist-telephonlst 12 12 12 12 12 

Administration incl. 27 60 10 2} 50 
planning 
Secretaries }0 72 18 45 lo8 
Sta1'1'-eng1neer 12 72 72 
Training en&!. ncer - - - - -
Milling department H4 15 180 
Ti.;rning department 180 15 225 
Drilling departm~nt lo8 15 1J5 
Grinding department 24 15 JO 
Fitting department 156 15 195 

Foremen 78 21 1}8 

Overseer 12 30 }0 

Assembling departrrent 156 15 195 
Contracting and testing !10 15 '8 
Quality control 30 15 }8 

Spraying and packing JO 15 }8 

i-:orehouses 36 36 15 45 1~5 

Workshops 1;2 15 53 
Various- unskilled 1'.J 7 lt5 

skilled 30 15 }8 

Reserve - - - - -
}•oremen rn 21 75 
Ovt'!rsecr 2'• JO 60 

Department-chief 12 36 36 
- - - -
129 1,1rn 20') 2,196 

~lP.~ent<>r"/ proviziol.:!! 

5,000 Baht per man per year 5~ 600 

- -
'l'otal costs in l,ooo Baht 2(;11 2 ,196 3,060 

Total costs in 1,000 us $ 12 134 

total 
in 
i,ooo 
us $ 

10 

14(, 

_J 
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Table H2 LADOUR PRt'DUCTIClN COSTS DlTRU:G THE THIRD M:t IPOUR'l'Hi"EA!\ FOR A 

PLANT WITH A ~:AXTI-:l.>1-1 AN?IDAL PRODUCTION OF 10,000 ENGINES 

mn - months in 1,000 Baht 

in the 
Salary 

Total in the 

wa~e 

l st 2 nd } rd 4 th per l st 2 nd } i·d 4 th 
year year year year year year year year year --

l 2 } 4 5 6 7 6 9 10 

General Manar:er 12 12 120 120 120 
Production :·;an?.!;Cr 12 12 64 84 611 
Accountine ~';anar.cr 12 12 60 60 60 
Purchasing Manage;· 12 12 12 }6 }6 }6 }6 
Sales Jtanagcr 12 12 12 46 46 48 46 
Personnel Manager 6 9 4ts 211 }6 

12 12 12 12 12 12 12 
Receptionist-Telephonist 

27 64 811 10 2} . 70 70 Administration incl. 
:planninc: 

Secretaries 42 72 72 18 6} 108 108 
Sta.ff-enr,incer l? 12 72 72 72 
Trainint:;-enginecr 

Mill inr; department 156 }00 15 195 }75 
Turnini:; dcpa1•tr.ient 216 420 15 270 525 
Dril lin6 department 120 240 15 150 }00 
Grinding dep~rtmcnt 96 15 120 
Fit.tine dcpart::ient 156 }00 15 195 375 

Forc::-.cn 60 108 21 105 200 
Overseer 24 24 }0 60 60 

Ass!?mbJinr; department 240 JIJ.8 15 }00 480 
Contracting and testinr; 46 66 15 60 6} 
Quality-control }6 45 15 45 43 
Sprayinc and packing }6 45 15 45 rn 
Warchot.:~1ng 60 60 60 15 75 75 75 
Worh:hop 72 81 15 90 100 
Va1•iou:; - unskilled 72 126 7 112 75 

skilled }6 511 15 45 68 
Rc~crve 

Forer.ien 60 78 21 105 136 
Overseer }6 36 30 90 90 

Dcpar~mcnt-chief 3 12 12 36 9 3(, 36 
-T6s i,686 2~700 2-a 2;5i12 J,830 

pur.pl cm:;.1:!'.;nry l!rov! r.! 'lnr. 

5,000 llaht per r.ionth/year 70 705 l,125 
-- -·- .. , - - -·-··-- -

Total co~t::; in 1,000 r'lht 336 ~,211·1 1~,955 
Total co~ts in 1,000 u~:t 16 1:,G 238 

I 

l 
Total 

in 
l ,ooo 

Total us $ 

ll 12 

8, ~,~:1 
111. 0 

-

_J 



TJblc 113 LABOUR PEC'DtlCTIOl? COSTS PURING Tiffi THTI\D AND FOllR'l'll YF.AR FOR 

A PLANT wr·m A IotAXr~m:.: ANNt;AL PRt'DtCTION OF 20,000 ENGINES 

rian - 1110nths in l,OOO Baht 

in the 
Salal'y 

Total in the 

waI;e 
l st 2 nd } rd II th pel' l st 2 nd 3 rd 4th 

year year year year year year year year rear 

-
1 2 } 4 5 6 7 8 9 10 

General M<tn.-:ct:"r 12 12 12C 120 120 
rroduct:ion K1nc,£c:r 12 12 SIJ SIJ. 811 
Accoun.,iu~ l·'.3r..1c,er 12 12 6c 60 60 
Pur·ch:u:inc 1-::-.n2t;er 12 12 12 36 36 36 36 
Sa 1 es \\'.:macn• 12 12 12 IJ.8 IJ.8 118 IJ.8 
Pcrsonnc 1 l''.J.n:1gcr 6 9 IJ.8 24 36 

Receptionist-Telephonist 12 12 12 12 12 12 12 
Adminis tr;; t ion incl. 54 132 132 lC 46 110 110 

pl:>mii.ni:; 
Secrcto1·ies 30 72 72 18 IJ.5 lo8 108 
St;i.ff-enr.inc.'Cr 1? 12 72 72 72 
Traininr,-tn[:inLI'.!r 

Kill inr, C.t'partr.icnt }00 600 15 }75 750 
Turn:!nr; dcpart.n:cnt 3Brl 7G8 l" , 480 960 
Dr ill ir:g dcpartr.,cnt 21C 1120 1c , 270 525 
Grinding dcp:irtment 168 l'" ., 210 
Fittinr. department 300 600 15 375 750 

Porer.ien 96 192 21 118 336 
Ovcrzce1., 21~ 36 30 60 90 

Assembling cl,,p;irtrr.cnt 118C 660 15 600 825 
Cont1·actir:g arnl testing 96 132 15 120 165 
Quality-control q8 66 15 60 90 
Sprayine and packi.ng 48 66 ir. 

"' 
60 80 

Warchousinr, 72 7? 72 15 90 90 90 
Work:-;hop i1111. 168 l' 180 210 
V<•rious - unskilled 120 228 '/ 70 1}3 

skilled 36 72 1•; ._, 1i5 90 
Re~crve 

Foremen l?.O l!J.l~ 21 210 252 
O'/crsecr 3G 36 30 90 90 

Dl:p::irtrncnt-chic f 3 12 12 3r, 9 36 36 
195 2-;&2~ rif;736 28(, 3--;913 -b,-3tT 

_suppl 0ri·'!"'t '.1 !'J_pro•1 is ionr; 

5,000 Daht per month/yea1· Bl 1,165 1,975 
-··- .. ----· ._ _____ 

'l'otal cu:::t:; in 1,000 ~1h!. 3G7 5,078 8, 343 
Tctal co~;ts in i,ooo ust 17 21flf 401 

--- -

Total 
in 

l ,ooo 
Total us $ 

11 12 

13,'r'i8 
f;C2 

·------ J 
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Explanation of Tnbles HI - H2 and H3 

Labour production costs durinL, the third and 

eventually fourth year (durin_g_, ~roduction phases A - B and C 

Col 1: The functions to fill 

2: 

3: 

4: 
event. 5: The production time during the production phases A - B and 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.IO: 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 engin1..: based on un annual 
production of 20,000 engines 
Amounts in Bath per engine 

Phase A Phase B 

l 
Cast Iron for e.g.: 

pistons 
covers 
bearing houses 

- machined by others 375 325 
- machines by the own 

factory 

Crankshaft and toothed wheel 

- machined by others 130 130 
- machined by the own 

factory 

SuEEorts 

- imported JOO 65 
- partly imported and partly 

machined by the own 
factory JO 

Valves and valve- sui des 

- import JOO JOO 

Fuel Eump incl. atomizer 

- import 600 600 

Various 120 110 - -
Sub-total 1425 1340 

Extra charge due to smaller JOO 50 production-quantities - -
Total costs: 

in case of optimum 
production of 20000 units 1525 1390 

10000 units 1570 
1430 l 5000 units 1600 1460 

--

---.. - . ------ . - -·-·------ ·-------

Pha 
optinht 

-

285 

JOO 

30 

20 

JOO 

600 

95 
--

SC C~ 
~\ C.1~:~i ty I 

1230 

1230 
1265 
1290 

_J 
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TABLE Kl A.i.~"NUAL 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 

Direct IIndirec:J 
of whirn of which 

Ba ht Total Direct Indirect Total 
per costs · costs foreign local costs costs foreign local 
year curr. curr. curr. curr. 

1 2 3 4 5 6 7 A Q 1n I I 1? .. 
1. Engine-components. 1290 6450 6450 3900 2SSO 310 310 

~- Chemicals, packing 
materials s 2S 2S 2S 1. 2 1.2 

3. Fuel and lubricants s 25 25 2S l.2 1.2 

I 4. Various materials 15 5S 20 75 so 25 2 .6~ 1 3.64 

I 5. Maintenance and reparation 

I 5. 1 • !fachinery, installations 70 70 15 55 3.4 3.4 . 

I 5. 2. Buildings 50 so 10 40 2.4 2.4 

I 5.3. Cars and truck incl.fuel 160 160 160 7.7 7.7 

6. Energy, abt. 500.000 ~wh. 120 5 125 125 5.8 0.3 6. 1 

7. Office-expenses, incl. 40 200 200 20 180 9.7 9.7 
udvertising, folders, 
catalogues 

L 

1 8. Lnbo'.lrcosts 3396 786 '4182 4182 164 '>O 202 

' 
-'" 

I . . ! 9. L1cence-r1ghts 20 100 I 100 100 5 5 

!1J. Production losses 200 I 200 ISO so IO 10 

1:1. T0~~1 ~reduction costs I I I 
I 

I I 
I 

i (ro~~dcd of) 10450 ) 250 11700 L~2li 5 I 
i' 4 5:5 ~(1 ') 60 562 204 358 I JV•-

I ? • 

I I I I l~. Pr~duct~on cos~s per 
I 2340 113 j cor:ious ti.on-engine 
I I I 

:J 



r- I - - I- -

TABLE K2 : ANNUAL PRODUCTIO~ COST.S FROM THE 5TH YEAR FOR A PLANT MA.~FACTURING JO,OOOENGINES PER YEAR 

(excluding depreciation, interest payments) 

in l, 000 Baht in 1,000 US $ 
In 

IndirecJ of whirh of which 
Baht Direct Total Direct Indirect Total 
per costs costs foreign local C\)StS costs foreign loci:;l 
year curr. curr. curr. curr. 

1 2 3 4 5 6 7 8 Q 10 1 I 12 

1. Engine-cooponents 126'.' 12650 12650 7700 4950 608 608 

~· Chet.1icals. packing 
materiels 5 50 50 50 2.4 2.4 

! 3. Fuel and lubricants 5 50 . 50 50 2.4 2.4 
-

4. Various materials '15 110 40 150 100 50 5.3 J. 9 1.2 

i 5. Maintenance and reparation 

, 5.1. Nachinery, installations 120 120 25 95 5.8 5.8 
I - 2 . . 60 60 10 so 2.9 2.9 I .:>. • Bu!. ldings 

5.3. Cars and truck incl.fuel 180 180 180 8.7 8.7 

6. Energy, abt. 900000 kwh 215 10 225 225 10.3 0.5 10.8 
I 
I 

j_ - 7. Office-expenses, incl. 
advertising, folders, 

' catalogues 35 350 350 30 320 16.8 16.8 

S. Labourcosts 5906 816 6722 6722 284 39 323 

9. Licence-rights 20 200 200 200 10 10 

10. Production losses 375 375 285 90 18 18 

ll. Tot~! production costs 
( rou'1<le<l of) 19700 1500 21200 8350 12850 947 72 1019 401 618 

12. Production costs per 
combustion-engine 2120 102 

L '_J 
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TABLE K3 : A.~NUAL PRODUCTION COSTS FRO~ TH'~ 5TH YEAR FOR A PLA..~T MANUFACTURING20,000 E~GINES PER YEAR 

(excluding depreciation, interest payments) 

I in I ,000 Baht in 1,000 US $ l 
' In 

Direct IIndirecJ of whicy of which 
Ba ht Total Direct Indirect Total per costs costs I foreign local costs costs foreign local 
year I curr. curr. curr. curr. 

I I ' 3 I .:. 5 6 7 8 q in 11 I? 
i . I I I I I I I I 

, l. Engine-components . 1230 24600 246\JO 14soo I 9800 I 183 I 1183 

~- Chemicals, packing 
JOO materials 5 100 IQQ 4.8 4.8 

3. Fuel and lubricants 5 JOO JOO 100 4.8 4.8 

4. Various naterials 15 220 80 300 200 JOO 10.6 3.8 14.4 

5. Maintenance and reparation I 
.3.J. Machinery, installations 220 no 45 175 10.6 10.6 

5.2. Buildings 

I 
75 75 JO 65 3.6 3.6 

5,3. Cars and truck incl.fuel 300 I 300 300 14.4 14.4 

6. Energy, abt. J.500.000 kwh 350 25 375 375 16.9 1.2 18. 1 

7. Office-expenses, incl. 
advertising, folders, 
catalogues 30 600 600 50 550 29 29 

8. Labourcosts JO 171 888 11059 - 11059 490 43 533 

9. Licence-rights 20 400 400 400 19.2 · 19 .2 

10. Pr0duction losses- 750 750 560 190 36 'l~ 

11. Total production costs i 

(round numbers) · 37000 2000 39000 16100 22900 1780 96 1876 775 I 1101 

12. Production costs per 
ccr::bustion-cngine 1950 94 

_J 

l 
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Explanation of Tables Kl - K2 and Kl 

Annual production costs in case of optimum production 

Col I: Elements of the production costs 

2: Costs of the elements per combustion engine 

l/8: The direct costs 

4/9: The indirect costs 

5/10: The total costs 

6/11: The foreign currency quote-parts 

7/12: The local currency quote-parts 

Item I: We refer to Table J 

2: 

l: 

4: 

5: Our estimations 
6: 

7: 

9: 

J 0: 

8: We refer to tables Fl - F2 and Fl 

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 

I 
I I 

( 

_J 
,... 
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Table K.4.: ESTIMATION OF THE ANNUAL EXPLOITATION COSTS FOR THE 6th YEAR 

Annual production costs as per 
Tables Kl, K2, K3 

Estimated depreciation based on 
the investments, specified in 
Tables CJ, C2, CJ 

Contingencies 

Annual exploitation costs in Baht 

in us $ 

Amounts in 1,000 B:i.ht:/US $ 
~---------------------

Annual production combustio~-engincs 
..._--------..---------- - -----·---

5,000 10,000 20,000 
i---------l~------1----·--------· 

11,700 21,200 39,000 

1,570 2,525 4,220 

170 225 300 

13,440 23,950 43,520 

645 I, 145 2, JOO 

L--------------------<1---------"--------'-·------ ---· 

l 

( 

_J 
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'j,':1~le r.1 ~~::·,!.:..t~".22~·~·~(~~: c~~TS Dl~~:a '.n:t~ S?AS'!'-r: !ER:TOD l"'O~ A Pit.~?iT 

w:I~.i1:~ A PAXJ~·!l~·: {!\""?:-:i:\L FhOn~~c:':·~·C':; CP 5,000 :~:~I:n:s 

AlnoWlts in i,ooo &hts ~capacity 

100 

50 

A 2B 

Total Total Total 

l 2 } 4 5 

1. En&ine: co:::ponents 200 3,400 5,800 

2. Chemic~.ls, packinc n.,.terials, 
tuel and lubricantt. :md 3 60 115 
variou:; ::mterial:; 

}. Maintcn:,nce and reparations 
3.1. Machinrry, installations, 25 60 100 

buildin,-;s 
3.2. Car~ ::m'1 trucks, incl, tuel 100 160 160 

4. 
~ 

Energy 10 70 120 

5. Office-expenses incl. advert!- 200 200 200 

sing, folders, catalocucs 

6. Labom•cc;;t:; 234 1, 315 3,500 

7. Licence-rights 7 50 90 

8. Production lo:;ses 50 600 600 
-- -- --

9. Total p::-oduction co:;tz 830 6,ooo 10,700 
(rouno f1'._l:"'.1'~":"~) 

P.O. Foreir.;n cu::•rency quote-part 130 2,200 3,650 

u. Total p~o<l. costs :!.n US $ 6 106 1'(6 

1 

4 

Total 

6 

__ J 
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Tal,lc L'.: £::~_:, :. :::=:-:'::~!·~-~.--~~:7:~ _::_:rn.,:_t]__:!:::.: ~~F.F.?-t~? IT~~OD i-~Ol\ ,\ F!.A!:T 

gI'i"it ;~ :-'.·-~~T~~r:-: .~.: ... _~-~!·:;~::_~:i ... :~ r.!-·10,ci:-' =-~:\.r!i\i;;S 

.Amounts 1n 1, 000 Bah ts % capacity 

100 

} 

Total 'fotal Total 

l 2 3 4 5 

• 
1. Engine corr.ponents ~00 ii, 710 8,580 

2. Chemicals, p~cl~ng re~t~rials, 
1.'uel and l~bricants an.-J ., 

75 150 I 

various ~atcrials 

}. Maintenance ar.d rcpa1·c;t.;.ons . 
}.l. Machinc17, inst~-tlla t.i.0:·1:3, 50 90 125 

buildir..;s 
3.2. Cnrs and trucks, incl. tucl 170 160 160 

4. Energy 25 80 1110 

r: 
~· 

Officc-e:r.pel'!::es incl. r:~1vcrti- 350 350 350 
sing, folders, ca.talo[t:,,;; 

6. k1bourco::;ts JlfO 3,2'.>0 5,000 

7. Licence-r~ghts 15 60 120 

8. Production lo:;:;es 100 7r;,o 900 
--- -- ---

9. Tot;.1 prodi:ction costs i,ino 9, 57) 15,52::, 
(round 111;:-::;:!·:; l 

o. Forcit..""l c1.1rr~nc:1 quotc-p::-~t 2'.,0 J,tioo 5,200 

u. Total prod. costs in Uf. ... 12 16'i 2;,o " 
-- -· 

4 

Total 

6 

11,305 

225 

170 

180 

210 

350 

6,275 

180 

Boo 
--

20,l!JO 

7,700 

}'(0 

J 
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'l'abl e l 3 .r..:;!~J,l;_l;~ :-_::· · .- -~::.~-~~:"'. _:_:~;~·_:_:5_~~:_-,_·::~ ':...!~ ~:,:··_ -~? !'':!''on i:.:-:, A ru:;'i' 
WI'J.ii /,. t- .. ~--~~~:~ ~.:_t~:~.! -~;__£:.;~~~~~~::·H~-; ,-.: .. :~:-, ;;:~~. :::~~~T::r:s 

I 

I 

Tot<!l Total Total 

l 2 3 4 5 

1. Enc;ine components ..,,,~:1 9,150 16,700 

2. Chemicals, :rackins materials. 
:tuel and lubr·ic<lnts and 15 150 300 
variou5 111aterials 

}. Maintenance &nd reparations 
}.1. l·lachincry, installationt, 80 lli-0 180 

build5.ngs 
}.2. Cars and truc~z. incl. fuel 200 250 }00 

"· Encrcr 50 140 250 

5. orncc-cxpcnse~ incl. advcrt.i- '.,;00 600 600 
sine, foldcrz, cntalOf;UCS 

6. L:lbourco:;ts 370 5,100 8,350 

7. Licence-right::: 2r, 300 Goo 

8. Production loz:;es 190 i,500 1,600 
------- -- ---

9. Tot~l prouuction coats 2,?·;o 17,500 2'.; ,100 
(r·ound m;mber;;) 

llO. J.'or·ci~-n currency c,_urJtc-p~rt 3'(') 6,:;co 9,000 

~l. Total prod. co:;ts in us $ 18 313 433 

Total 

6 

22,100 

450 

290 

300 

3'{5 

600 

n ,ot:o 

900 

1,500 
---
37,600 

11,600 

'(02 

_J 



Explanation of Tables LJ - L2 and L3 

Annual production-costs during the start-up period 

Col I: 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 yea·: 

5: costs, applying to the fourth year 

6: costs, applying to the fifth year 

Item I: We refer to Table J 

2: 

3: 

4: 

5: 
Our csti.mations 

7: 

8: 

6: We refer to tables Gl -G2 - G3 - Hl - H2- and H3 

• 

L __ _ _J 
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TABLE MI : \WF.•:mG CAPJT,\L FOR A PL:'u\T wn·n AN A~~:i.IAL PRODl'CTIO~ 
OF 5 ...t..000 E:\l;} 1\r·:s 

Amo:mts in 1,000 }-;a.ht 

JTI3 
· lanuf acturing 50 00 engines 
er year 

I. One month .ihor 

.wterial s 2. Two months n 

3.1. One month 
goods (m .. ·n 

fini~hcd 
p r.-1ducr i111:) 

lS 3.2. Three montl 
r.oods (impo rt) 

finis!wd 

4. Two months l ·eceivnblcs 

5. Total in JOGC 
(round numb-:: 

I J'.aht 
s) 
-

6. Total in JOO( i es $ 

230 2700 3508 

- 600 800 

- 400 700 

?.40 480 

- I 120 2240 - - ---~-

500 5300 7240 

24 255 348 

years 

4 ls 6 7 8 

4200 4200 ~200 4200 4200 

I 125 1125 i 125 I 125 1125 

IOOO 1000 1000 1000 1000 

2800 2800 2800 2800 2800 ------

9125 9200 J200 9200 9200 

439 442 442 442 442 

9 10 I I 

4200 4200 4200 

1125 1125 1125 

1000 1000 1000 

2800 2800 2800 - ·-----
,__ __ 

9200 9200 9200 

442 l142 442 

_J 
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TABLE Mz : \WRKJNG CAI'lT.:'\t nm A PLANT WITH AN A~::~tr:\l. PRODUCTION 
01'' Ctl"~-iwo i:::;(~)}E{ 

Am0t~nt:.; in I , 000 H<lht 

___ J 
engineJ ~nufocturing 10,000 

per year 

J. One month l ahor 

2. T\\o months rn:-~ tcrial s 

3. J. One J11onth finished 
goods ((1-.m pnduct ion) 

3. 2. 'fhn~c months fini ~hc<l 
f.OOGS (import.) 

4. Two months receivables 

5. Total in 1000 i;.:1l1t 
(round num~_cr s) 

6. Total in 1000 US $ 

l 2 

230 1900 

- 140 

- 110 

480 960 

- 1120 

p-~ :> 4250 

35 205 

-
3 

395(] 

900 

750 

225( 

785(] 

377 

yc:irs 

4 s 6 1 8 

5200 6750 6750 675( 675C 

1600 2200 2200 220( 2200 

1250 18(\r) 1800 180( 180C 

4500 5600 5600 560( 560C 

12600 16500 6500 1650( 1650( 

606 793 793 79 79_ 

l 

------

9 I 10 11 

6750 6750 6750 

2200 2200 2200 

1800 1800 1800 

5600 5600 5600 

16500 6500 16500 

793 793 793 

__J 



TABLE M 3 : WORKING CAl'I'fAL FOR l\ PLANT \:rm A~ ANNUAL rn.onl!CTION - -- - --------·---·----------·-
OF 20.000 ENGINES 

Amounts in 1, 000 Ba ht 

--

Manufacturing 20,000 engines 
!Per year 

I . One month labor 235 

2. Two months materials 

3. I. One month finished 
goods (O\<n production) 

3.2. Three months fini£hed 
goods (import) 960 

4. T"'o months receivables -
5. Total in 1000 Baht 

- ,____ 

(round. nurr:!;~rs) 1200 

6. Total in 1000 us $ 58 

l-_ 
1-------

3 2 41-~ 

2750 

250 

200 

1920 

2250 

--

6JOO < 

1700' • 

;~100 

3U(IO 

1400 2 4()1) 

(1()0 

.,__ __ .!_~_:~[ 
7400 

356 

5ilC1n_ 

1106 

-

1100 

. 11250 

3250 

1200 

--
0000 

1442 

6 7 8 9 

11100111100 11100 ! 100 

4250 4250 4250 4250 

3250 3250 3250 3250 

11200 I 1200 1200 1200 

-- --
30000 l0000t0000·0000 

1442 l 442 I 442 I l142 

10 

I I I 

42 

32 

112 

300 

14 

11 

0 11 JOO 

sd 4250 

I 
51· 3250 

:f,:::~ 
.,j '~:J L_ 

_J 
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Explanation of Tables Ht, M2 and M3 

Working capital calculation 

Item I: based on tables Fl, F2 and F3 
Item 2: based on tables Kl, K2 and K3 
Item 3.1: based on tables Kl, K2 and K3 
Item 3.2: see the text. 
Item 4: Although we recommend n1aximum terms of payment: 1 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 lcs-prices of the 
combustion-engines. 

_J 
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T:tt-le t:l l:_\"':·,-..:i~:~~-=~~~--..:.::2:~1 tt,~:!.~t-:-ir.:..•t· rc·StS' (field+ hor:e) 

(Pxclt:-:i:'..:~: < \'cn':;;al rcp~·:·ting ccsts) 
~'ol' a pl~.n;. :;'r-;:.dt:cin;; '; 1 0C10 engines 

% Amounts in l£00 lTS $ 

100 

line 

50 

0 
2 3 4 };: 

total ~osts 
total total 

man-:r.c-nths in thi- costs 
flights 

-co!it otar costs 
1st !tth Gth 

irtC'r :r2n- per i,ooo 2nd 3rd 5th 
6th "l1gh1 

in 
::1ontl :;on th 

us $ ~:!.l!':eS pe:' us $ year :rea:r- year ~·t:•lr year yenr-
I,.,,,~ ,, ~;-ht, ""~t:~ 

l 2 3 4 ') 6 ·7 8 0 10 11 12 13 IL~ :c: 

Preli1:1inar:1• costs for the 
start-uE 

Manager.:ent 7 7 G 42 4 
Building construction and 
technical equipme:it ' 6 6 .- 3 3 5 30 . 
Trainine 1 1 5 5 l 
Various Ir 1 l 5 5 l 

- -- -- -- - -- ----Sub total 12 ., 
,; 15 82 12 1.2 14.4 9~100 

Monthly expenses 12 l 12,000 

Total costs us $ lOS,400 
~::":~-~=::.: 

Total costn Daht ~~~£•?..SS 

Tra1n1!1f;i and SUE,E01·t in[;I 

.££il!! 
Manage~:ent i, 6 10 6 60 6 
Enginecrine 3 6 9 5 1~5 3 
Training 3 9 12 5 60 4 
Various *- 2 2 4 5 20 4 

- -- - -- -Sub-total 12 23 35 185 17 l .?. 20.4 205Jrnc 
Monthly expenses 31 l }l/JOO 

.---1 Total costs us $ 

,~::;:~ Total costs Ballt 

- -- --- ---- ------
Productioi1-St;I?OortJ'~ 

effictcnc;1 :i.n12r0Ve!~.cr; t I 
Management 2 l 3 c 18 3 
Enginecr·:!.ng I/ 2 6 ~ 30 4 
Trainfr1i:; 2 2 2 4Y.2 14 5 70 l1 
Various I; 2 1 3 5 15 3 

-- - - -- - - --
Sub-totnl 9 c 2 10 26 1 n3 21 1 "'pco Monthl:,• f,:r.penses 2~ l 25,000 

'rot al cot ts us $ n1:.000 I 
Totol cc,;,t3 Jk1ht ,;~.~~~~I __ ..___ -·----·'-·--. ................ ·--- ~ ... 2·~'~:;.'. .'·j 

__J 
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Table N2 Forcif:n Ttichr:lc~.1 .~r-~ist.:~!~C'e C .)St s ( fis-1 .. 1 -t- 1~0::-1e) 

(excludi%16 cv!'r.tual repcrtitc'; cos:.s) 

for a plant producing 10,000 er.sh:es 

OL 
copocily 

100 

So 

1 

1st 
year 

2 

pRoduc.~ion line 

1 

man-months in the tota costs total flight!? total 

2nd 3rd 4th 5th 
year year year year 

5 6 

ft r.latl- per costr I r·-;-- costs 6th a er cc-st r .. ,,11 
6th rr.c-ntl ;:-,'.Jr.th 1.000 "fr.es I !J~r 11,J.t ir, 

year ""~~ TTS '-' ~ULtt ·:;: _ __t_~<- US :~ 
7 8 9 10 11 12 13 14 15 

~--------------...... --J-------f--~------'----+----:-----+----i----+---~---· ·- 1--·---
Preliminary costs for the 
start-up 

Management 
Building construction and 
technical equipment 
Training 
Vario::~ It 

Sub-total 
•~onthly @'Xpenses 

Total costs US $ 

Total costs Baht 

Traini.n~ ~md supporUns 
costs 

Manaeement 
Engineering 
Training 
Various t 

Sub-total 
l•lonthly expenses 

Total costs US $ 

Total costs Baht 

Product1 on-:;t·'"'n~rti rv and 
eff:! ci e:nf!;r improver..~nt 

Management 
Engineering 
Training 
Various t 

Sub-total 
Monthly expences 

Total costt US $ 

Total cosb; Baht 

6 
4 
6 
2 

-
18 

4 
6 
4 
2 

-16 

3 1 
I~ 2 

4 2 2 5:';2 
2 1 

- 6 - -
13 2 10 

10 6 Go , 
tJ 

10 ,. 
:J 50 3 

10 '.> 50 1· .. 
4 5 20 l' 

I ' - -
34 180 Vi 1.2 20,4 200Ji00 

31 l 31,000 
---
~lY~£2 

~[·~s,c.~~ 
!----- ·---~ -·· 

4 6 24 'I _, 
G ') 30 4 

l8 " ,) 90 15 
3 .. 

,) 15 3 
- - -31 

30 

_J 
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T,1U~ N3: F0:'~:,..n 'l'ed'.~'"'-,"l ;,;,zi:;t:_:·~:;c· C0:':ts (field 

(excluding c\·..:i;<:~::l repc•rti1~- e.-sts) 
fClr a plnnt }.'!"-"d::cing 201000 enr,ines 

100 

man-!llonths in the total c:>sts 

lat 2nd 3rd 4th ~th 6th -:ffer :::an- per 

rear 
6th :non th: month 

year yf,ar yt>:ir year year yuir 
---

1 2 ' 4 5 6 7 8 9 10 

Prelimina!:l costs for the 
start-ul! 

Manaiement 7 7 6 
Building construction and 
technical equipment 5 5 10 5 
'l'raining 1 1 5 
Various i 2 2 5 

- - -Sub-to ta::. 15 5 20 
Monthly expenses 15 1 

Total c sts us $ 

'l'otal costs Baht 
- ~--- ,__ __ -----·--

Trainin~ and SUI?I?Ortinc; 
costs 

Management 6 4 10 6 
Engl neering Ii 10 l!t 5 
Training 6 8 14 5 
Various i 2 4 6 5 

- - -
Sub-total 18 26 44 
Monthly expenses 41 l 

Total co:;ts U3 $ 
Total costs Baht 

--------- ,___ J.--·-·--- >--- ----- --
Producti:m su~~ortin;;;_ ~nd 
efficiency irr.provement 

Management 5 l 6 6 
F.nginee1•ing 10 6 16 5 
Training 4 2 2 5x2 18 5 
Various i 2 l ' 5 -- - - - -2 10 43 
Monthly expenses 42 l 

Total co:;ts US $ 

Total coi:f;;; Raht 

Amounts in 1 1000 us $ 

!total 
flights Total 

lees ts costs 
l.ooc cost total in 
tlS $ 

time~ per Hgh' us $ flight costs 
11 12 13 14 15 

42 4 

50 7 
5 1 

10 2 
- -107 14 1.2 17 124,000 

1~00 

---
139,000 
s:::::.:=:.::.-

~.900,000 
1:=::i:::::;::::.: 

·-

60 6 
70 ' 70 4 
30 4 
- -23'> 17 1.2 20.4 250,irnc 

41,000 
-::>91)~00 
s:=:.:::::;~~:; 

~70,000 
"'".'""'~'-= -

36 ' So 4 
90 15 
15 ' - -

221 25 1.2 ~o 251,poo 
42,00CJ ---·~00f/i(, 

. -

"l'' 
- -- -~ 

"=:J 4-~_J_ 

_J 
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Table Cl : Si:n::-:i:i.ry or the costs tc-r an ::mm.:al production of 5, COO engines 

Tot:.il costs 

rcrei9___ br~ni1 a~.r.ua:lorkir]ltotal 
• . ..1 • '"d . 0 ' ... ~1 '-.·c~::"--, i-•·":""I ...... I"· r - cc.-oi .... I . •·~ : ... ~ . 

t 1 , i -~ I st:i.rt-,<l.uctiofl! 

1 

1 ~ .. ~;~a-. ;:::e:i ... 1

1 

. I I -;_·,:~--- ... •.·· ros:.,-. l up , .. 1..., I 

l 1. •:;.!':CCI' I I r· 

Co3ts in foreign currenc7 

.. t'f'oreii:i l 1 1 .otal , ,.:-a n:!r. 
tecr.r.•- ar.n~al 

:.n ttnvest- and I lworki:1.! 
al . .. i'::"O- .. 

l,000 I i !!':IO:ltS s.art-r· ti eapi.a 
US $ fa.SS - U • UC Onl 

stance p 

total 
in 

total I, ooo .. 
us $ 

Amounts in i,ooo Bahts 

Coats in local currenc7 

roreignJ {rainil annual~orkinel total 
i:eehni-llinve:st an~ pro- pai:iital 
cal ~ents starw- ductior. 
lassi- j I up 
~stance 

tot:i' 
in 
1,000 
us $ 

I 

' - :? ., 4 5 [ 6- i j ! a I 9 I lo I ll 12 lJ i 14- I 15 I 16 I 17 I 18 I 19 I 20 I 21 I 22 
r-
; l 

I ~ 
I . .. 
i 
i ., . 
• 

I ~ 

I . 

I :,s~oj 

I
I 3,0:)01 

2. 3)0 

I , 71_1 I - I :;>1 
I i 
' 2,12:; l 

' 
2501 

250 

I 2 I 250 
i I 

i 
6,c:i.o: 2'.i-C 

s ''>9 '.) l '100 

1,9951 700 

;;Sci 

::tSO 

250 

380 

I a 
I 
110 
11: 

2:.:01 1,000 

'80· 

2501 
I . , ~ '_.:: 
! I 

380 

I I I 
- 'iCC'' 9 ,.:;1d 457 

830 4 ~00118 ~2} 876 ' . -
6,ooo 1,950 12,99' 625 

10,700 1,875 H,67c 705 

11,000 ! 75 12 ,2oc 586 

11,700 12. ,,, 593 

11,700 12,20( 586 

12,100 12, 7jc 612 

12,100 '""~ 642 

12,100 12,4-8 600 

12,lOO 12, 35 5~4 

12,100 12' !;.SJ 600 

12,100 580 I:!~ l 
i I 12,10 i 

112~,s,-or 9,2001167,62 8,051 j··:":it.j "='1-=-1,"""0=5o~l2=""0,....,,s..-::0~01""='2.....,,~,.,..· o.......+-~-----'-1 
I I 

I I I I I . 
f I 
; I 
i 

I 

' 

c: 

l,8Gd 4,11c! 

,,ace 5,495 

2, '5C 285 

1, 715 -
l ,12'31 - I 

250 -
250 250 

250 -
250 600 

-
200 

-

11,050 ll,4-90 

I . J - 240 6,810· J27 2,200' 240 - 261) 2,700 i::;o 

1,0 840 9,465 4-55 ,,ooo i,100 7oc ,,960 8,760 421 

2,200 60 4-,895 2'5 1,710 700 ,,aoc l,890 0,100 '90 

,,650 60 5,425 260 ,ao 1,05c 1~815 9,245 445 

i 4,200 5, J25 256 - 6 ,Boe 75 6,875 3'.50 

4,245 4,4-95 216 '80 7 ,4-5~ 7,BJ5 '}77 

4,245 4-, 695 226 50 7,95~ 7,505 360 

4,245 4,4-95 216 J80 
.. 

7,855 8,2'}5 396 

4,24-5 5,095 245 400 7,85~ 8,255 '97 
4-,245 4,245 205 '80 7,85~ 8,2J5 ,96 

4-,24-5 4,445 204 . 50 7,855 7,905 }80 

4,24-5 4-,245 205 J80 7,855 8,2,5 396 

4,245 4-,245 205 7,855 7,85; ,76 

44-,140 1,200 67,880 ,,262 9,JlO 2,040 ao,,90 s,ooo 199,74-0 4,794 

~ 
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Table 02 stlf<TI-!ARY OF Th'E CCSTS FOR AN A1rnTJAL FROD'JCTION OF 10,000 engines 

Amounts in 11 000 ~aht 

i Costs in rore!sn currt~~Y Costs 1n local currenc1 

I 
#' Total .costs 

.orei~. 
1 

, 

I te~hni . ra n. annual ' , l 1r.vesj an:l I k.io:-kingl' t t l 1 ca. ro- r-- o a tc~:-::- 11 , 1::ients s;art-
1
? t• capital : ::.~s.- 1 1 '.1 ai.ic .on 

I l!'oreil total hni rain:b 1 ec - ann'.la 
1n 

1 
nvest- and 1\lorkine I 1,000 ka 

1 
.. enta prto-i ieapital 

tS $ rs~ • U UC on 

in 
total 11, ooo 

'foreign 1rain11 annual~orking •••al 1,...... ...... ... .... • .•••. , 
:eal menta start- duct1on bu1- up 

i 1·=- tar.ce i I :> 
I i 

stance P 

I -~ ., ----:;-- r .,, I !> t c; 
- .... I J ' I "' 6 7 8 9 10 11 12 

t 

I : I 
I . I I ._. 
I _I 

' 
! I . 
i 

' I I .. 
! 
I 

I 
! 
I 

! I : i I j 
2,009 ;,230

1

1 2~01 - I ;25 l0,785 519 2,000 4,330 , -

2,~0~ 9.2~0 1,550 1,41~ 3,525 19,225 925 2,900 5,6~01 250 

:·~·~1 ·:·~~~, ~~o ~·~::I~·~~~ :'·:~·~ 1,~~: 2,3~0 :·~~o 3,1to~ 
--•'"~-;",;_Ci -·:)C'l l~,."·j ~.I)'-' .. 5,,o:;

1
1 1.:.-·- 2,?.vO _,.,._,ol 5,20. 

:,::::i - ~o,1t:~ 3,900 I 2::,1.::5 1,210 1,125 - j 7,iOO 

2:,9 '-180 21,2otj I 21,830 1,050 250 _ I s,350 

2-9 _ 21,20~ 21.:.;.50 1,031 25" _ I 8,350 
. ! I , ··· - 4 7·... l ""'1 , 1' .... C'I - :"'\I .. ., ,., ,... '°' 7 ~ ~.":: -,, .--. I 

l' 
4-30 

620 

1~ 

6,810 

9,610 

700111, 750 

600 10,4301 

fl ,825 .. 

8 '600! 

8, f.0(11 
I 

D,:;00· 

8,600 

us $ 

15 

327 

462 

565 

502 

1+21+ 

414 

t+H 
,,~~ 

...,.,;;.,; 

4-14 

.. 'i ,.•0 1 I "'- 1 :,,0-1 l':..2 1 _,J,,.-,_02 .:.:_:,
1 

_,..,o, _,,_,_.vi 

2c.~ - I 121,~c~ 22 1150jtl,065 2~0,, -
1 

8,3501 

2i:9 2,:uoj , 21.~o~ I N,2e.1, i,167 250
1 

i,130 8,3::;'.'ll I 9,T~CJ t;.6Fi 

- I - ! I 2: • :1 c ·1 I 21 • ~")Ji l ' I)~ 3 I - I 0 
• :~ " I I 8 ' ;: '/J I 4 c, 

. . I .. , I 

I I ' • 

I I I . I I 

I-· ... , '1 ?? "."~.I, ~:--o I . "O''j ,.. .- ... , ... _ ..... l_,1...,,1· t .J ""'1 

I 
I 
t ..... 

! -

;stance 

16 17 I is I 19 20 

'.5,500 2301 - 2~5 

4,ooo 1,550 1,160 2.905 

1,600 6~0 6,125 2.900 

890 180 10, 325 ~.150 

- I I 12 ,4!~0 3.900 

3801 112,850 

1iscl 
12,R50 

· 1, 3 ""0 
- 'J.) 

- I 1 13,5501 

1,0001 113, 550! 

- ' 115, '.>'.>0 

4001 . 1~ 1 5'.)C 

H,550 

total 
in 

total I l,coo 
us $ 

.,+..-
3,975 1)1 

9,615 1+(,2 

11,265 5ll?. 

15,5~5 7:;•1 i 

16, 3!•0 721 ·~ 

13,230 6~(, I 
12,8?~ ::~;:, . 
i:~,(1jC ~-(~ 

13,550 652 

11+, 550 700 

!3 1 ~/~C ;: ~~: 

11;,o;;~ (•' 
·' r ~ 

l'.',550 652 

13,550 13,550 t:.~? ,- ' 
. ·--·--

I [21,90~
1 

! . . I _J ___ I ___ 21,90 21~1~-~---- J 8,3:·~ 8,?50 ~~-i . - .. 

i -- .1 :: , '~ !'' ,O'·'I ',ro' '" •'", ''•'°'i'";,i70I '"·''' n,,,,.1,,,.,,, K. 700 ""'' '"ml <,030 I I ,,,,,,I ,,oool1so, 60~ 1',ioo bs.r,201 a,,,., 
I l I I I I I 

I 

L _J 
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Table 03 : Su!!ll'la?"'.7 or the costs for an ann~al production or 20,000 engines 

'J:otal costs 

i;;;~'?J--1,:,;~~1 :~:1 ~"<>rkin&I total l~echni-l inves1 :l'!'l!l I pro- capit::.11 !~~,l I ~ents I st:;;rt- ducti"r~ ~~-d • : ' ....... I · ... ~---k:~.::: .. - I "".,... 

(:ir.cc i ! 

Costs in torcign currency 

f .. t l ~oreigrl r 1 i ~o a ~ 
1 

ra n 
1 ec.:n - annua in 

1 
nves t- and workinc 

1 1,000 ca 1 [.ents start-rprot-1 !capital 

l 
US $ :iss - l u uc or. 

1
:itance p 

total 

total 
in 
l,000 
us $ 

Amounts in 1,000 Bahts 

Costs in local currenc7 

~oreign . iralnll annual~orkinsl total 
echni- invest and "ro- pnpltal 

cal ments start- ductior. 
lassi- up 
1
3 tance 

total 
in 
l,OGC 
us $ 

1::.!z 13141516 I 7 8 9 ' 10 I 11 12 13 14 :L' 16 17 18 19 20 I 21 22 
I 

2,25q 5,28~ 
"''~ .... ... _,, .. ,,,. 

,,57 8,77 

2 r,c.1 :.;. ('("I· 
~ , ~· -· ' ./ ... , 

I 

l ,'.'·C ·j - I 

0-1 
-

:: -
!J.<;.( 

25J -
25 1,foc 

-
!.1.5( 

! • i . .... ,,,: ,. ,..,_: - 1'- - --1· -- --! _--.-.., -1 .... 
1 _ . 2,.::.,·"• ...... ,cv:~ 23:> - l,20011:>.3, 0 • ,..,o : I I I . 

! ~ l -, ~ c•; ~ -~ :~c,,.J 2 -.t:.:-, 2 '>''"'iOI ;; :o-"vi"l )''.'\ ·::--J. ~. l t•P·"' 
1 • I t .. •' - • t • ·' 'I \ ·' . , ·-. I v J • > • ' J , , f tv V 

l -, !' ~· ~~I 1~,~~l 1,1~s ~i,so~ ~,600 ~~·:~c ~·9:0_~ 
. , ,..__ -1 " .-.r• ?--o . o l"'·I a "oc- .h ··o , 2, ' - , • • t - t ~· . "' ..... ' - ,,. ' .... ,. ' .... - ! .... -- , .• .... 

i I ' I I 
I • ·>~"1 I r "\~ -~"~I - ,.,v,I :· ~ , .. !"'~I i .... , ....... - r , .,.,, ......... ~ ,,~ ....... ,-_·,~' .... \,,;~ 

I ; I ') ,.JI ·~71 "<C. ·"0011 "''.:l Q:;'•"' I i ~,·• . 'j'I ,, 7v l .I; ,_.-v 

1 ,_. ' '0 - 11occo 392r-o I - . 4 .... I , ... 

; ~--" l i-1 1·0 <;'IQ ,,, -,2,.., 
~ '-'" 1 r, .. -... ....... , "-' 
' I I ! c- 1 z=:<~ - I uo,30:>! ~0,5;.c I i,~'50 
I :c i 2·~0 3,42d 40,3. 001 43,~7C 2,11: 

L: I - J 40,100 z+o,300 i,940 

r..... : ., .. -~"' .. _ . j -· : -117-
1
.TO,;v~· ~1 1 3t0 1 1?90 . I I 1 ·, I ::.c,300 .;0,300 :.,9:•0 

I : ' I l 40, )00 40, 300 1,940 

<',2Y 

1,920 

1,890 

2' .:-o:-

15,07q 30,63• 

~I I 

- I 960 I e,495 
'("7• l l .,,~. o I , 4 7,.,., .-ill ,~r ""',,)..., 

6,501 - 18,840 

. 9,cod l,CO".l 17,0'fG 
I ' 
11:;,i'.oc ::.,500 17,20'J\ 

lG,lOlJ 16,350 

16,10 16,350 

l~,!o l~,roo 

I 16 110 l6,:;5c 

16,10~ 17,950 

16,lOC 

16,10( 

16,10( 

16,10< 

16,100: 

1G,55d 

16,100 

16,100 

410 

71C 

90j 

:':2c 

85r. 

785 

785 

010 

785 

86:; 

775 

795 

77'"; 

775 

b.75,37~ 4,500 ~25,580110,850! 

6,400 235 -
6 ,>OO 2,:H5 1,875 

2,9[5 1,175!11 1 000 

• w .. r. I .,.,(11?~ l"'' J.' ( ... ' .. 4 .)'- .... v' .... v 

- I I:?;, OC•O 

2401 6 87' 

4 1 91'.~ lr,:c-;8;1 
:,60 ~~·:q~I 
.. ,oc,~,,.2'" 

33.') 

"i'IO 

l, ()'~ ·, ! 
:'_I·~-.:'} t 

I:' 'IQ fl ' " 7, ,. , 1 '' r. .) J I '1 (. \_ t 1 .. _; ' "' , J 

670 22,900 I I 23,5701 1,1y; 

720 

1.820 

720 

21,665 

22,900 I I 22,9001 ~,2c~ 

.. •24,200 

24,200 

21+,200 

24,200 

24,200 

24,200 

?.l/.,~•20 

2:•,200 

26,020 

24,200 

24 ,920~ 

24,2CC 

:,;~·:~ 

l , (r.
J.;. ... .) 

1,250 

l, l(;~. 

i "'!1 r _, ... .,."' 

l,l/Vi 

24,200 I I 24,2001 i,n5 

4,005~71,1151 25 1 5oc(~22,31•5115,5?~ 

~ 
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Explanation of the Tables OJ~ 02 and 03 

Summary of the costs 

Col. 

Col. 2 

Col. 3 

Col. 4 

Col. 5 

Col. 6 

Col. 7 

Col. 8. 

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, 
~hereas 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+~+4+5+6 

idem, in US $ 

Col. 9 - 15: the foreign currency quote-parts of the foregoing 
colunms 2 through B 

Col. 16-22 the local currency quote-parts of the foregoing 
columns 2 through 8. 

J 
I • 



TABLE Pl ANNUAL SALES-INcmr. OF A Pl.A~T WITH A ~'..:\XUtUM CAPAClfY OF 
S.OOO E:\GINES 
AVEliGE S~ l'RICE: 3,SOO BAHT (US$ 170} 

E~t:-a income Total 
Annual sales m-:ing to 

~fficicncy-ir.·proven. 

sold income so!d income in 1 ,000 
number in nu:::~. er 

in "Baht 
of 1,000 B. 

of 
1,000 B. engines enginc·s 

I 2 3 4 5 6 

1st year - - - - -
2nd year - import ') 

400 - -
production 100 350 350 

3rd year - production 2250 7850 nso 
4th year 4500 =s7so 15750 

5th year 5000 psoo 17500 

6th year 5000 ~7500 17500 

7th year 5000 ~750:1 25 87,5 17587 

8th year 5000 nsoo 40 140 17640 

9th year 5000 nsoo 50 175 17675 

10th year 5000 ,7500 60 210 17710 

11th year 5000 7500 6) 228 I 7i28 

12th year 5000 nsoo 70 2!15 17745 

13th year 5000 ~7500 7'J 245 17745 
---

Tota) 8274() 
--

') lo:e suggest that t!le sellinr,-price r.nvcrs ::he cost?ricc. 
This costprice h:ic; not been includc'd jn all .m:r previou!: c<ilc11l:>tionc; 

Col. 11/5: Although the plant has been set-up for ;m optimum annual 
production of 5,000 combustion-E~ngines, it will he possible 
to shorten the 1:1achfoi:'-tirnes, waiting-tir..~s, pro-c:t-~::.ir:g-times, 

. in the course of thf? years due t.o cf fie; ;-nt i1ilprovc;11.:..nt 
st.imulatecl by thorour,h training, resulting in a higher 
production volume. 
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' -----

TABLE P 2 : ANNUAL SALES-INC~ OF A PLANT RITH A ~tl'UMUM CAPACITY OF 
10,000 ENGINES 
AVERAGE SALES PRICE: 3,500 BAHT (US$ 170) 

Extra income Total 
Annual sales owing to 

efficiency-improveG. 

sold income sold income in 1,000 
number in number in Baht 

of 1,000 B. of 11 000 B. engines engines 

I 2 3 4 s 6 

1st vear - -· - - -
2nd year - import ') 700 - -

production 250 875 875 

3rd year - production 3000 10500 10500 

4th year 6000 '.!1000 21000 

Sth year 9000 31500 31500 

6th year IOOOO 35000 35000 

7th year 10000 35000 50 175 35175 

8th year 10000 35000 80 280 35280 

9th year 10000 35000 JOO 350 35350 

10th ye.n 10000 35000 120 420 35420 

11th year JOOOO 35000 I 30 455 35455 

12th year 10000 35000 140 490 35490 

13th year 10000 35000 150 525 35525 

14th vear 10000 35000 ISO 525 35525 

-
Total 382095 

') We suggest that the sP.lling-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 train111g, resulting in a higher 
production volume 

,. 
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L 

TABLE P 3: ANNUAi. SAl.ES-I!\CO::I·: OF A PLA.'\'f WITH A H:\XlHUM CAPACITY OF 
20. OOfl J.:r-;f.i~ES 
AVERAGl~- SALES !'RICE: J,500 BAHT (US$ 170) 

Extr:. income Total 
Annual sales owing to 

!fficic'ncy-improven. 

sold income sold income in I ,000 
number in 

number 
in Baht 

of of 
engines 1,000 ·B. engines 1,000 B. 

I 2 3 4 5 6 

1st year - - - - -
2nd year - import ') 1500 - -

production sno 1750 1750 

Jrd year - production 6000 21000 21000 

4th year 12000 42000 42000 

5th year JS000 63000 63000 

6th year 20000 70000 70000 

7th year 2C00'J 70000 JOO 350 70350 

8th year 2GOOO 70000 160 560 70560 

9th year 200:10 70000 200 700 70700 

10th year 20000 7U000 240 840 70840 

11th year 20000 70000 260 910 70910 

12th year 20000 70000 280 980 70930 

l:ith year 20000 70000 300 1050 71050 

i4th _vear 2~J(J00 700(10 300 1050 71050 

-
Total 764180 

') We suggest that the selling-price covers the cost price 
This costprice l1as not bc&n included in all our previous calculations. 

Col. 4/5: Althoui'.h the plant has been set-up for an opti.mum annual 
production of 20,000 combur;tion-cnr,ines, it wil I be possible 
to shorten thC> r~nchi nc-times, wai ting-timl'rl, processing-times, 
in tht' c·'.'urs·e of th.:, y.:.-.rs due to effj_;,:i.~r1L improvement 
stimulat0d hy thorour,h t.rn:i.ning, resulting in a higher 
productionvolume. 

- - - - -
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