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1. INTRODUCTION

The purpose of this report is to submit the findings and
recommendations of the study of manufacture of farm and artisan
hand tools in Thailand, carried out by P.A. International
Management Consultants in the first quarter of 1972. In this
report we describe the market for imported hand tools in Thailandj
select a suitable range of forged tools for local manufacture;
appraise the capability of each sector of existing industry to
manufacture the recommended range; recommend steps for their
improvement; specify in detail the technical requirements of the
proposed plant; and forecast the financial return and other benefits
which can be expected from the proposed plant. The study has thus
followed the terms of reference of the UNIDO enquiry of 30th April,
1971 and the subsequent contract of 13 January, 1972.

We should like to express our gratitude to the many people

who helped us considerably in the preparation of this report, and
who are listed in Appendix 1. In particular, we shuuld like to
thank Nils Ramm-Ericson, UNIDO Industrial Development Field Adviser;
and at the Applied Scientific Research Corporation of Thailand,
Dr. C. Lewis Wrenshall and Dr. Kasem Balajiva of the Technological
Research Institute, and Norman L. Wake, Suvanna Vibhatakarasa and
Nipon Panomkarn of the Economic Evaluation Group. Their friendly
assistance throughout the study has been very much appreciated,




2. SUMMARY OF FINDINGS AND RECOMMENDATIONS

Following our study of the feasibility of manufacturing farm |
and artisan hand tools in Thailand, we recommend that a forging
plant should be established in the Bangkok area, either as a new
factory or as an extension to existing facilities. The plant
shouid manufacture an initially narrow range of spanners, hammers
and pliers, subsequently expanding its production to cover a wider
range of hand tools. The proposed plant is intended to form a
nucleus for the Thai forging industry, capable of producing in its
later stages of development forged components for agricultural
equipment and automobile assemblies.

Recommended initial production comprises 50,000 sets of
spanners, 55,000 hammers and 83,500 pliers, equivalent to an '
estimated 10% share of the relevant market sector in the first
year of operation. The factory should appoint distributors known
amongst the well established hand tool distributors in Bangkok, and
sell the tools to them at delivered godown prices.

Recommended prices are:

Baht Us
Set of six open ended spanners 18 0.90
Set of eight ring spanners 54 2,70
(law hammer 30 1.50
Ball pein hammer 20 1.00
No. 7 Combination pliers 8 0.4%0

Anticipated Sales Revenue rises from Baht 3,830,000 (US§191,500)
in the first year of operation to Raht 10,910,000 (UsS#545,500) in the
sixth, giving the following Return i1n Total Capital.

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

% % % % % S
New plant (12.6) 7.5 13.2 17.9 23.0 22,8
‘’xtension 10.7 20.4 23.4 25.5 30.7 27.4

(No forecast of Return on Equity has been made as the level of
equity depends on the financial policies of individual investors).

More general benefits include a reduction in foreign currency
payments of Baht 32,400,000 (US$1,620,000) over the six-year period
under review, and the employment of 45 Thai personnel, rising to 129 1n
the sixth year of operation. The proposed forging plant could be an
important source of foreign earnings, depending on the investor's links
with overszeas distribution networks. Moreover it would form a solid
base for the development of the Thai forging industry.




To ensure that a suitable investor is found, capable of
setting up and operating the proposed plant satisfactorily, we |
recommend that the ASRCT should be made responsible for the :
investment promotion stage of the project. The ASRCT should
make this report freely available to all interested parties, and
work closely with the Board of Investment in helping to select
the most suitable investor.

Other recommendations for the improvement of existing
industries, based on our observations of the family workshops,
rural factories and city factories, are given in section 5.2.




3. MARKET BACKGROUND

With the exception of changkols, a widely used type of hoe
produced in large volume by The Chillington Tool (Thailand) Company
Limited, and various simple agricultural tools produced by small
family workshops, imports satisfy almost all the demand for most
product groups of farm and artisan hand tools in Thailand. Between
1966 and 1969 imports of the most commonly used tools grew at the
rate of some 7% per annum, culminating in a total C1F value of
Baht 194,121,900 (US$9,706,000).

Since 1969 the world economic recession, poor rice prices and
the reduction of American military spending in Thailand have
combined to depress the Thai economy, and with it the sales of hand
tools. No figures are available for local production, but the
following table of import «tatistics provides an indication of
overall trends. More details are given in Appendix 2.

Table 1: lmports of most common tools (CILF Value)

1966 1967 1968 1969 1970

Baht (million) 151,32 190.36  181.82 194,12 143.19

Us $ (million) 7.506 9.52 9.09 9,70 7.02

However, there are already signs that the Thai economy is
recovering, and it is confidently expected that the demand for hand
tools will resume an upward trend of 3% to 5%, aided by population
growth. and programmes for agriculture and housing.

3.1 User location and preferences

With 837 of the Thai population of 36 million living outside
the Bangkok-Thonburi conurbation, and dependent largely for their
livelihood on agriculture, forestry and fishing, user demand for
agricultural tools comes almost wholly from the upcountry areas.

The metropolitan area provides a much greater proportion of
the demand for artisan hand tools, which comes both from commercial
users (e.g. carpenters, mechanics, tinsmiths) and the general public
for household use.




The low purchasing power of the Thai farmer ensures that the
simple tools made by family workshops are correspondingly low in
price and finish. Nevertheless the farmer i-s prepared to pay for
durability where circumstances demand, as the success of locally-
made high quality chungkols readily proves. Price remains an
important consideration in the market for artisan tools in the
urban areas, but here ugain consumer recognition of the advantages
of durability - particularly amongst commercial users - enables
=ome higher priced lines to retain surprisingly high market shares
in certain product groups. Nicholson (files) and Fclipse (hacksaw
blade:) are good examples of market leaders who enjoy strong brand
loyalty despite higher prices.

Brands of agricultural and artisan hand tools are rarely
demanded by name. Instead visual symbols serve to identify the
manufacturer or brand. The luack of effective legislation to protect
brand-names and trade-marks has led to frequent pirating of
successful brands by manufacturers or wholesalers seeking to pass
of{ an inferior product as the renuine article. '"G-man" saws,
"Crocodile" changkols, Stanley hammers, and "Eclipse" hacksaw blades
are all copied closely in appearance and packaging by competing
brands of lesser quality. The apparent preference of Thai hand
tool users for foreign products ensures that the country of origin
i« frequently stressed in packaging design. Locally-made products
often feature such phrases as "Swedish steel quality" or "U.,S. pattern”
to attract the customer.

3.2 Distribution

There are well-established channels of distribution. Several
laruge, long-established Furopean owned trading houses distribute
imported and locally made tools with associated hardware lines
through a network of hardware wholesalers and retailers in Bangkok
and upcountry. The extent to which individual trading companies
make usc of wholesalers varies. some preferring to deal directly
with retailers, on the grounds that selling expenses are reduced and
daneerous dependence on i tew large buyers eliminated. locally-owned
hardware importers and wholesalers distribute imported tools through
similar networks of hardware dealers, generally spreading the costs
of <elling and distribution over a range of hardware lines. Changkols,
being a farm and construction tool in high demand, are distributed
upcountry through general stores.

3.3 Selling methods

Typicul distributors' sales forces range in size from five men
(two working upcountry, three in Bangkok) to eleven men (six upcountry,
five in Bangkok). The numbers of dealers covered by these sales forces
range from 500 upcountry and 200 in the Bangkok area to 600 upcountry
and 400 in the Bangkok area. Generally upcountry dealers are visited
menthly; Bangkok dealers receive closer attention because of their
greater purchasing power and stock turnover, with weekly or fortnightly




visits the general norm. One major distributor, however, claims
that its salesmen call daily on dealers in the Vorachak hardware
quarter of Bangkok. Upcountry salesmen are required to act as
bill-collectors; in the Bangkok area most companies employ
specialist bill-collectors, leaving the salesmen to concentrate
on their primary tasks of selling-in and merchandising.

Distributors vary in their policies on hardware salesmen's
transport. Some salesmen travel upcountry at their company's
expense by various forms of public transport (aircraft, boat, train,
bus, taxi) whilst others are provided with company cars. 1n the
Bangkok area salesmen are generally provided with an expense
allowance for travel purposes, varying according to the type of
vehicle they own or use.

3.4 Sales promotion

The two major brands of changkol, "Crocodile" and "Buffalo
Head", are given promotional support typical of fast-moving
consumer goods, including radio advertising in selected areas,
banded offers, and dealer incentive schemes. Other hand tools,
selling in much smaller quantities, are more dependent for their
distribution on the acceptability of their distributors to hardware
dealers in such matters as reliability of delivery, credit, and
personal relations with the distributors' salesmen. Once distributed
to hardware dealers, hand tools become dependent on the dealers'
confidence in the product, and on their inherent value for money in
the eyes of the user, for gaining initial and repeat sales,
Promotion of imported hand tools is thus limited to the quality
ranges distributed by Furopean owned trading companies, who make
use of such point-of-purchase material as counter stickers, shelf
and small merchandising units. Company salesmen also participate
in sales contests and other motivational schemes.




4. PRODUCT RANGE

The Thai hand tool market is made up of a large number of
different tools in a very wide variety of sizes, shapes, finishes,
qualities and makes. Sales of any one particular tool can
therefore be extremely small in relation to the overall demand.

In examining this highly diversified market, the project
team and the ASRCT together selected a product range for preliminary
economic and technical evaluation, based on the outline list of
tools provided in Appendix No. 1 (Selection A2) of the UNIDO Terms
of Reference of April 1971. The products were grouped into the
following categories for screening purposes:

i) Agricultural hand tools

Spades, shovels, picks, forks, rakes, crow bars, sickles,
paddy knives, weed cutters, harpoons, plantation kmives,
changkols.

ii) Forged artisan tools

Pliers, pincers, tinman's snips, bolt croppers, spanners,
wrenches, hammers, axes and bill hooks.

iii) Saws

Hand saws and hand saw blades; hack saws and hack saw
blades; toothless saw blades; machine saw blades.

iv) iles and rasps

v) Components for agricultural equipment

Tips for the blades of buffalo-drawn ploughs; plough discs
for tractor-drawn equipment.

The above product groups were then evaluated according to the
following criteria:

i) the estimated market size, growth and share available.
ii) the estimated production costs.

iii) the plant investment required.

iv) the degree of technical expertise required.

v) the opportunity given by import substitution for lessening
the drain on foreign exchange reserves.

vi) the labour content in their manufacture, and hence the
employment which their manufacture could provide for Thai
workers.
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vii)  the desirability of using hand tools to build up a
forging industry, capable of subsequently producing
forged components for agricultural equipment and
automobile assemblies,

The application of the above criteria to the selected
product groups (detailed in Appendix 3) led to the following
conclusions:

i) simple tools should continue to be made by the cottage
industry,

ii) further local investment in changkols cannot be justified.

iii) additional local production of finished saws should not
be attempted until the raw material is available locally,
and production quantities can be proved to be economic.

iv) file manufacture should not be given further consideration
until a viable forging industry is well established.

v) plough blade tips -hould continue to be made by existing
resources.

vi) plough discs could be an attractive proposition to any
local manufacturer with idle capacity on existing heavy
presses, and with fixed costs already covered. Market
size does not justify investment on new plant.

vii)  three types of tool= xhould be given further evaluation:

- spanners (open-ended and ring)
- hammers (claw and ball pein)
- pliers

The markets for these tools are discussed below.

Spanners and wrenches are supplied by 25 countries, of
which five ilndia, Japan, West Germany, Sweden and the United
States) accounted for 927 of total volume in 1970. With the
possible exception of Gedore, whose Indian products have made
an appreciable impact on the market in recent months, no one
brand can be said to be very significant. Retail prices range
from Balit 20 (US$1.00) to Baht 130 (US$6.50) for a six-piece
set. of upen-ended spamners, und from Baht 55 (US$2.75) to
Baht 225 (US§11.25) for a set of eight ring spanners, dependent
on quality. The most popular sizes of open-ended spanner retail
at around Baht 24 (US§1.20) per set of six; for ring spanners
a popular set of cight retails at about Baht 60 (US$3.00).




Hammers, the next most important product group, are
imported from a large number of suppliers in 11 countries.
The market is dominated by cheap imports from Japan and
Taiwan, accounting for 78% of total volume. Nevertheless
the much more expensive products of Western Germany (13.8%)
and the United States (4.2%) maintain respectable market
shares. Most common are 1) 1b. claw hammers, retailing at
an average price of Baht 50 (US$2.50) and 1} 1b. ball pein
type at Baht 30 (US$1.50).

Pliers form the third product group of importance in forged
hand tools. Manufacturers from Japan and Taiwan dominate the
cheap end of the market, with a number of West GGerman suppliers
maintaining a 40% share of the market (by volume) with medium
quality products. Typical medium-quality combination pliers
retail at Baht 10 (US$0.50), Baht 12 (U/S$0.60) and Baht 14
(US$0.70) for the 6", 7" and B" sizes respectively.

It is also worth noting that, properly marketed, the
selected tools have considerable export potential. Opportunities
exist in two forms:

i) in the nearby markets of East and West Malaysia: in 1970,
for example, West Malaysia imported pliers and pincers
to the CIF value of Malay $2,375,000 (US$840,000), of
which over 31% came from West Germany and over 23% from
China.,

ii)  in industrialised, high labour-cost countries. The
opportunities offered by this export could well attract
investment in a joint venture from a major toul company
currently manufacturing in high labour-cost areas. Thus
a manufacturer based in an industrialised country could
devote his investment in a Thai production unit to
expanding his share of thc Thai market, exporting to
neighbouring markets, and importing into his own home
market the range of tools made in Thailand, thus reducing
the erosion of profits in his home market caused by rising
costs on high labour-content products.

In the following section we appraise the status of the present
industry in Thailand, and eveluate the capability of each sector to
produce the recommended range of hand tools as a basis for future
expansion into the production of forged parts for agricultural
equipment and automobile assemblies.
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5.  APPRAISAL OF EXISTING AND POTENTIAL TOOL MANUFACTURERS

Hand tools and agricultural implements are currently
manufactured in Thailand by family or cottage industry workshops,
rural factories, and more capital intensive urban factories. In
the following pages we discuss their present status, some
suggestions for their improvement, and our conclusions on
establishing a forging industry.

5.1 Present status

In the rural areas many fari.y workshops are producing, as
separate prodnction units, a wide variety of simple hand tools.
Tours were undertaken by members of the project team to study a
variety of centres. Manufacture of such items as axes, seams
(s type of shovel) and knives were observed.

One of the larger centres in Thailand where families
manufacture tools is the village of Aranyig (near Ayutthaya).
A day was spent in this typical centre studying the various methods
of manufacturing knives. Production is continued all year round
and the reputation of their good quality products is well known in
Thailand. According to a survey carried out by the lndustries
Services Institute in 1971, family workshops produce approximately
480,000 units per annum from 170 metric tons of steel. Total nett
income is Baht 1,500,000 (US§75,000). 93 families are employed on
full-time production, and 134 on part-time.

Production methods vary amongst the families from entirely
manual operations (hand cutting, hand scraping, hand polishing etc.)
to operations on simple machine tools, both manually and electrically
operated. The types of equipment in use include oxy-acetylene and
electric welding sets, hand fly presses, hand guillotines, two-wheel
grinders and polishers, power saws, and electric air blowers for the
forges.

Individual skills in various manufacturing processes are well
developed. The strength and cutting edge of the Knives produced at
Aranyig is quite good. However, little effort is put into finishing
operations so that the appearance of the tools by international
standards is low. At present the farmers are not prepared to pay
extra for appearance, and there is thus little incentive for the
cottage industry to produce better finished products. It is worth
noting, however, that better finish is well within the skills of
the family workshops, as proved by the excellent appearance of the
3,000 swords produced each month at Aranyig.

A number of rural factories produce much larger items than the
cottage industry workshops; but manufacturing methods are still simple,
with relatively small investment in capital equipment. Their products
are manufactured entirely for local or rural consumption.




-11-

A typical example is Lim Chiang Seng Industries who employ
59 people in a small well equipped factory at Nakhon Sawan.
Equipment includes machine presses, turning and drilling machines,
oxy-acetylene and olectric welding =ets, a small tube bending
machine, and a large hydraulic press for bending 9" diameter pipe,
designed and built by the factory.

In addition to distributing John beere tractors, Lim Chiang
Seng manufacture tractor-drawn plough and narrow frames, buffalo-
drawn single-balde ploughs, single seeder= (similar to the single-
bladed plough), maize millers, and items to special order (e.g. &
large tractor drawn seeder <elling for about Baht 15,000 (US§750).

The work is seasonal and to balance capacity production is
split roughly in the following way:

- 400 (approximately) tractor plough and harrow frames -
4 months

- 3,000 (approximutely) «ingle ploughs for maize growing
centres - 4 months

- 400 (approximately) maize millers - & months
Production has just commenced of the single seeder.

Although production of the tractor plough and harrow frame
is the largest item worth =ome Baht 2.400,000 per year (11S$120,000),
the small, buffalo-drawn plough is an excellent example of the type
of product suitable for manufacture in rural areas. This plough,
made of tubular steel forued .nd welded, weighs 13 Kgs and =ells to
the farmer for Balht 100 (Us$5). 1t 15 simply constructed and quite
durable. [Ploughs were first wade four years ago and these are still
in use. The wearing component- - biade tip and blade assembly - are
easily replaced at a cost of Babt 2 (U5$0.10) and Baht 10 (Us$0.50)

respectively.

The project team vi-i.ed a number of Urban factories in the
Bangkok area whose manufacturing skills could support the planned
manufacture of small Lools (see Appendix 4). The project team
examined in particular their capabilities in machining, metal pressing,
forging, heat {reatment and plating; their supplies of raw material;
and their machine tools and die manufacture,

Although the standard of performance and productivity in
general can still be improved, many examples were seen of outstanding
innovation by individuals to overcome technical manufacturing
problems. In some plants management have even designed and built
machines themselves Lo reach a solution. These measures are to be
admired in a situation where industry has had many problems with
finance, competition from imports and lack of available technical
knowledge.
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Whilst this entrepreneurial approach must be encouraged and
supported if Thailand's industries are to be further developed,
laissez-faire attitudes to standards and quality must change. As
competition increases s0 must quality and product reliability.

Many of the firms visited have a wide range of equipment and
facilities. However three factories with suitable equipment and
facilities ure known to be seeking new products, and are therefore
of particular significance. These are:

The Chillington Tool (Thailand) Co. ltd.,
Samutprakarn,
Bangkok.

Pressure Container Ilndustry Corporation Ltd.,
79 Chongnonsee Road,
Bangkok.

Asia Equipment Industry,
5 Superhighway,

Dindaeng,

Bangkok.

The Chillington factory is basically a forging plant, set up to
produce between 700,000 and 800,000 changkols per year. Over 2,000
metric tons of steel are processed annually. The productivity of the
workers is excellent.

Pressure Container Industry Corporation has a well laid out
plant producing a range of iiquid und gas pressure containers.
standards of workmanship and quality are high satisfying rigid boiler
pressure inspection tests and regulations. More than 507 of the
products are exported.

Asra BEquipment Indusiry is currently making parts for tractors,
cars and trok cham for tractors.  The present staff of 200 is largely
engaged on machining, welding, heat treatment and assembly. There is
a wide range of heat trcatment faciiities for normalising, annealing
and hardening. FEFlectroplating equipment capable of hard chrome plating
has been installed recently.

It is interesting to note that both Pressure (ontainer and

Asia Equipment are using the services of the ASRCT and the Industries
Services Institute to ensure that quality standards are met.

5.2 Recomendations for imp€gvement

The major factors limiting the more rapid development of
manufacturing industry in Thailand is the lack of sufficient knowlcdge
of products, processes and equipment and the lack of sufficient
training in technical skills.,




In seeking to overcome the problems posed by these factors,
the aims and programmes of the National Council for Skill Development
are of particular interest and deserve support and encouragement.
The objectives of the Council are to:

i) co-ordinate the efforis of all vocational institutions to
avoid duplication;

ii) encourage in-plant training, e.g. of apprentices in industry;
iii) make people more aware of what skills training is available;
iv) upgrade training -taff; and

v) continually broaden and expand vocational training courses.

Some lines of action required to improve existing hand tool
manufacture in the three sectors of the industry are now briefly
outlined.

We recommend encouragement of the continued mamufacture of
simple farm and artisan hamd fools by the fami ly workshops rather than
by rural or urban factories.

To help improve the manufactnring standards of hand tools in
the cottage industry, we recommend that the courses programmed to be
conducted on-site by such institutrons as the Industries Services
Institute and the Commmunity Development Department should concentrate
on the following subjects:

i) 2imple manufacturing equipment available and how it is
best used;

ii)  Properties of materials (e.g. heat treatment);
iii) wimple and economic product design;
iv) ~afety 1n production operations.
Tt 1s recommended that in developing training programmes initial
planning he left fairly flexible so that the detailed courses can be

de<1gned on site for the specific problems encountered.

Two factors nced to be considered in developing the rural
faclorie~ tor the manufaciure of hand tools and agricultural implements:

1) 1improvement of skills
ii) expansion in the number of factories.

Skills improvement can be achieved through training programmes
similar to those recommended for the cottage industry.
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The expansion in the number of rural factories is a more
long-term development. Rural factories will not develop in numbers
until the demand for agricuitural implements has grown. In turn
increased demand depends on the increased awareness of the farmers
of means of improving the yield from the land. Une method of
achieving this awareness is tarough the intensified application of
research results to agricultural methods, using full-time field
level education programmes. Im their report "Rural Manpower, Rural
Institutions and Rural Employment in Thailand" (July 1971),

Dr. F.W. Fuhs and Dr. lan Viugerhoets point out that the present
ratio of ficld level officers commnicating research results is

one to every 8,000 famrliex. In their view, effective implementation
of research resnlts will not be achieved until the ratio is reduced
to the order of 1 : 1,0tiii. To improve and expand the number of

rural factories, this move would thus =eem to be juxt as essential

as the present programme of technical training.

Urbar factories can develop strongly. labour is extremely
cheap by world standards, and when properly organised and managed,
is capable of productivity equal to that of tabour in developed
countries. In the manufacture of labour-intensive tools, such as
well-finished good quality spanners, there are excellent opportunities
to produce these more cheaply than imported goods and plan for
eventual export.

Discussions with various factory owners and managers have shown
ample evidence of good business knowledge. Technical help is readily
available, but there is much work still to be done in developing the
technical skills of employees and management in such areas as heat
treatment, tool setting and the maximum utilisation of eguipment.
Whilst existing seminars and training programes are good, on-the-job
training, such as that conducted by the field officers of the
Industries Services Institute, should be extended.

At present scholarships are aviailable for technical training
staff to travel overseas and complete further training. 1t is highly
desirable that means slould be found for awarding more scholarships
for managerial and techuical staff of manufacturing companies to
undertake study-tours in industrialised countries and see what 1is
happening at first hand. A model that could be used 1s the
"Entrepreneur Group Study Tour" provided in the programme of the
Industries Services Institute.

|
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5.3 Conclusions on establishing the forging industry

From our examination of the three sectors of the Thai hand tool
indugtry - the cottage industry, the rural factories and the urban
factories -~ we believe that only the last-named can provide a nucleus
for a forging industry. In our view, only the Bangkok area has the
necessary infrastructure to support this industry, notably in its
location for the supply of raw materials and the distribution of the
finished products, the availability of skilled labour and technical
support, and its location for future markets such as the automobile
assembly industry.

In the next section of this report we summarise the technical
requirements needed by a forging plant to manufacture hand tools.




b. PROPOSED MANUFACTURING PLANT

To determine the technical requirements of the proposed
manufacturing ptant the following steps were taken:

i) Specifying the product
ii) Detailing the manufacturing procedures
iii) Deciding sonrces of components, raw materials and tooling
iv) Determining maechinery requirements
v)  Developing the plant layout
vi) Specifying the organisation structure.

These aspects together with the consequent findings and
recommendations, are described below. Detailed e¢alculations in
support of our findings are given in appendices. Set-up costs
(plant, equipment, buildings) have been established in two ways:

i) What a complete new plant would cost to establish;

ii) What an existing plant with available land and buildings
would need to set up the proposed plant as an extension.

6.1 Product Specification

Initial production is planned around the following products,
equal in finish and quality to world standards:

i) A set of 6 open ended spanners ranging in =ize from
bmm x 7 mm to 17mm x 19mm. Quality of the finished
article 1« an line with British Standard Bs 192,

ii) A set of 8 ring spanners ranging in size from bmm x 7mm
to 20mm x 2hum. Qualbity of the finished article is in
line with British Standard Bs 3555,

A 15 Ib, claw hammer with 27mm diameter <triking face,
quaslity and fimish ax specified 1n British Standard BS 3197,

A 1} 1b. ball pein hammer with 35mm diameter striking
face, quality and finish as specified in British Standard
s 876.

A No. 7 or ) 1b. set of combination pliers, quality and
finish us specified in British Standard BS 3087.




The recommended selling price of each product - the price of the
article delivered to the distributor's godown - is shown in the
following table.

Table 2: Recommended selling prices

Description Size Factory Price to
Distributor delivered into
godown

Open ended hammer 7 Bt. 18 UsS$§0.90
(Set of 6)

Ring spanner Bt. 54 Us#§2.70
(Set of 8)

Claw hammer ! Bt. 30 Us§1.50
Ball pein hammer 5 Bt.20 UsSgl.00

No. 7 combination pliers 3 . Bt. 8 US§0. 40

6.2 Manufacturing operations

Each product was broken into its components and the detailed
sequence of operations defined to manufacture the product.

Table 3 illustrates:

a set of spanners

a typical 15 1b. hammer
- a pair of pliers

Appendix 5 shows the detailed build up of operation times
for a- set of open ended and ring spanners.




Table 3: Manufacturing operations

Ring Spanaer Typical 1}ib, Pliers
(Ret of = Hummer
1. Cut bar b0 mins 1.10 mins .20 mins
2. Load Furnace 1.50 mins .20 mins .20 mins
3. Heat 2.90 mins .60 mins A0 mins
4, Forge 2.90 mins .HU mins .40 mins
5. Trim % .80 mins .00 mins 1.00 mins }
6. Punch 4,20 nnns .60 mins L0 mins
7. Drill 10.70 mins - -
8. Broach 6.50 mins - .30 mins
9, Stamp 4,70 mins .30 mins .30 mins
10. Harden-Temper *
11, Grind 7.80 wins 1.00 min .30 mins
12. Polish 11.730 mins 2,50 mins 1,20 mins
13. Rumble *
14. Straighten 4.60 mins - 1.20 mins
i5. Shot Blast 1.40 mins .30 mins
16. Polish .70 mins 2.00 mins 1.00 mins
17. 0il G20 mites .10 mins .10 mins
18. Clean 1.060 minx 00 mins A0 mins
19. Test 2,70 min. 140 mins 1.00 min
20, Chrome 590wt - 1.00 min
21, Lacquer 1.00 min
22, Assemble 1.40 mins** 2,80 mins
2%, Pack 2,00 ming .5 mins «50 mins
85,00 mins 15.00 mins 17.00 mins
(1.42 Hrs) (.25 Hrs) (.22 Hrs)

# Included in Shop Overhead Charges
#* Includes final grind after handle assembled




6.3 Components, raw materials and tooling

All components required in the products such as rivets for
pliers and wedges for hammer handles would be manufactured locally.
As far as possible, subcontracting has been avoided, since the high
demand for special skills and good quality in such specialised fields
as plating enables subcontractors to charge premium prices. The
proposed factory has thus been designed to be as self-sufficient as
possible, and at a later stage to possibly act as a sub-contractor
itself. Only one item needs to be obtained from sub-contractors -
the hamser handles, which would be supplied by a Bangkok wood
turner.

The major raw material used is steel. Initial consumption is
estimated at 100 tons per year, and growing to 300 tons by the sixth
year of operation.

Steel costs are based on current import prices supplied by
local importers and manufacturers. Discounts have been taken into
account on the basis of order quantities being a minimum of 10 tons
and the factory will be granted a promotion certificate from the
Board of Investment enabling imported raw material to be procured
at reduced duty rates. In the forging operations an average of
25% metal loss has been allowed in trimming and rejects. There is
a good market for scrap steel.

Locally produced steel was considered as a potential source of
supply. Alloy steels are available but only as castings, not rolled
bar. As soon as domestic production commences a raw material cost
saving should be possible, in addition to the national benefit of
reducing the outflow of foreign exchange for imported raw material.

Steel prices used in establishing material costs are given
below:

i) Light alloy steel (BS En 18D, 1S1. %0 Cr IV23 or
J.1.S. SCM3) used in manufacturing spanners is Baht 7
(US$0.35) per Kilogram. This steel can be produced in
Thailand at Baht 7/Kg. but only as cast steel, neot
rolled bar.

Medium carbon steel is available in Bangkok for prices
between Baht 3.50 (US$0.17) per Kilogram and Baht 4
(US$0.20). An average price of Baht 4 (US$0.20) has
been taken for the BS En 9 "5%5" carbon steel used for
hammers and the BS En 42 carbon spring steel used for
pliers.
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With regard to tooling, the forging and press die budget is
more than Baht 200,000 per annum (US$10,000), rising proportionally
each year as volume increases. This is well in excess of what is
required as each die with repairs during its life should produce
in excess of 100,000 pieces. For the first year of production of
spanners each die is only required to produce 25,000 pieces.

In this way allowance is made for:

i) Possible teething problems during initial local
manufacture of the dies.

ii) Possible problems in initial production.

iii) Expenditure on the manufacture of new dies and plant ¢
trials for the manufacture of new products.

6.4 Machinery requirements

From the sales forecast, and the anticipated growth of some
300% in the first six years, it was decided to establish a plant
capable of producing on a single shift basis nearly double the
units of production anticipated in the first year. Based on
single-shift operation (equivalent to 2352 hours per man / per
machine per year : Appendix 6), machinery and equipment requirements
have been established to meet the following volume of production:

Spanners - 100,000 sets
Hammers - 100,000 units
Pliers - 100,000 units

Details of machinery and equipment requirements are shown in
Appendix €. Estimated set-up costs are:

i) For a new factory Bt.4,356,900 (US$217,845)
ii) For additions to an existing factory Bt.3,782,900 (US§189,145)

The latter sum is estimated to be the maximum outlay required
in machinery and equipment by a company with already established
manufacturing facilities., Depending on the type of equipment already
installed, available spare capacity, and the amount of integration
possible, the estimated amount allocated for additional equipment
could be reduced.
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6.5 Plant costs and layout - Land l

In the case of an existing company expanding into the
production of forged hand tools, it has been assumed that
suitable land is readily available for the necessary extensions.

For a completely new factory, discussions with different
factory managers and the Industrial Finance Corporation of
Thailand (IFCT) have led us to the conclusion that an allocation
of Baht 360,000 (US$18,000) per rai* would be enough to cover the
costs of land and filling in an area where electricity and water
are available. In this study we have used Baht 1,080,000
(US$54,000) as the estimated cost of land (three rais) and filling.
It is worth noting however that land prices in the Bangkok area
fluctuate considerably, from Baht 50,000 (US$2,500) per rai at '
Bang Pa 1n to Baht 1,000,000 (US$50,000) per rai at West Thonburi.
North of Don Muang airport land costs per rai vary between
Baht 100,000 (US$5,000) and Baht 400,000 (US$20,000).

Leasing was considered as a possibility but dismissed as
little leasehold land is available on the new estates.

* 1 rai = 0.16 hectares or 0.40 acres approximately.

6.6 Factory building

Factory building prices in the Bangkok area range from
Baht 600/M2 (US$30/M2) for simple construction to Baht 1000/M2
(Us$50/M2) for a stronger construction, concrete floor, cane
colums etc. factory. Foundations are extra.

In this study, construction costs have been estimated at
Baht 1,200/M2 (US$60/M2) allowing for both the factory building
and reinforcement in the areas where heavy eguipment will be
installed. The floor area allowed is 1000 M< to cover the
factory area, godown, workshop, office and power house. Investment
in buildings has thus been calculated at Baht 1,200,000 (US$60,000).

In addition the costs of uncillary buildings and fittings
have been estimated at Baht 250,000 (US$12,500). These include:

-  Water well

-  Pump house

- Water storage tank

- Piping |
-  Managers house l
- Workman's quarters |
- Canteen |
- Boiler |
-~ Road

- Fence and gates ‘
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In the case of an existing company it has been assumed
that there would be no expenditure required by an existing
manufacture setting up to produce forged tools.

Although in reality there may be some necessary extension
of factory building to set up a project of this size, it has
been assumed that any capital required would be available from
the allecation of Baht 3,782,900 (US$189,145) for new machinery
and equipment.

6.7 Factory layout

A proposed factory layout is shown overleaf (Chart 1).

In Table 4, also overleaf, items of equipment have been
given code numbers to identify them on the plan. The numbers
in the right-hand columns indicate the sequence of operations
for each product, and hence the material flow.

Some of the features incorporated in the proposed layout are:

1. Flow is simple but allows for flexibility as demands
for products fluctuate. A work in progress centre
has been allocated to allow a small buffer stock of
components to be established to help balance the loads
on work stations.

2. 0il furnaces for forging and heat treatment are grouped
to facilitate oil feeding from a central location just
outside the factory wall,

3. Planned factory expansion should be simplified by the
present direction of flow, new products in new plant
will be able to run parallel to existing product lines.

L. The production office has been located to make
communication with the general office easy and at the
same time ensure plant security can be maintained
(at the despatch dock).
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Table 4: Machipery Lavout apd Material Flow

Code Material Flow Sequence

No. Spanners Hasmers Pliers ‘
1 Raw material storage 1 1 1

2 Clearing press 2 - 2

3 Cut off saw - 3 -

4 Forge furnace 4 4 4

5 Drop forge hammer 5 5 5

6 Trim press 6 6 6

7 Punch press 7 7 7

8 Drill 8 - Jt
9 Broach 9 - 8
10 Stamp press 10 8 10

11 Heat treatment furnace 11 9 1
12 0il quench 12 10 12
13 Salt Bath ' 13 11 13
14 Electric Furnace 14 12 14
15 Rumble (shot blast) 17 19 - 18
’ 16 Straighten 18 - 17

17 Grind 15 13 15
18 Polish 16 20 14 16 19

19 0il 21 15 20
20 Degrease 22 16 ] 21
21 Plate 23 22
22 Assemble (Paint) - 18 24
23 Inspect Test 24 17 23
24 Pack Store 25 19 25
25 Despatch 26 20 26
26 Air Compressor
27 Air Receiver
28 Tool storage
290 Lathe
30 Vertical Mill
31 Grinder
32 Bandsaw
33 Toolmakers Bench |
34 Crane |




6.8 Organigation Styucture

A recommended initial organisation structure is shown below:

Chart 2: Proposed organigation structure

General Manager

) o
i —

Accountant Plant Superintendent

- accounting 1
- invoicing | A '
- costing

Foreman Production
0ffice
|

Factory Direct and
Indirect Labour

purchasing
design

stock control
stores
despatch
toolroom

For the first year of operation factory staff would be deployed
as follows:

Plant Superintendent : Foreign forging engineer with management
experience.

experience of managing employees.

Technical Personnel : 2 toolmakers ) to assist in
2 die setters ) operator training

Semi Skilled ! 34 semi skilled, through previous
experience or training

Unskilled ¢ 2 material handlers
2 cleaners (factory)
1 packer
1 cleaner (degreasing)

' Foreman : Thai toolmaker or equivalent with
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The foreman would be a deputy to the Forging Engineer and
after one year would move to the position of Plant Superintendent,
The Forging Engineer would move to a more advisory and training
role particularly in design and developing tooling for an expanded
range of products.

Costs of maintaining a Tooling Engineer have been built into
the cost structure each year. Whilst there is a definite need for
this position to be filled the length of his stay would depend on
the design and development workload imposed by company growth, and
a8 such is a management decision.

No sales personnel have been incorporated into the proposed
organisation structure as we recommend that all sales and distribution
should be carried out by established Bangkok-based distributors. )
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ZoJINANCIAL ANALXSIS

The following steps were taken to carry out the financial
analysist

(1) Determining Direct Material Cost, Direct Labour and
Miscellaneous Direct Material Costs.

(ii) Determining Factory Overhead Operating Costs.

(1iii) Estimating Administration Costs.

(iv) Calculating depreciation and payback on start-up costs. |
(v) Calculating capital requirements, |
(vi) Forecasting Sales Revenue.

(vii) Relating estimated costs to Revenue.

(viii) Calculating financial indices.

7.1. Direct Material snd labour Copts

These have been calculated on weight of tools produced - allowing
for 25% metal loss, the estimated manufacturing times shown earlier.

Investigations of current labour rates being paid in Bangkok
showed conclusively that using & direct labour rate of Baht A (uss 0.20)
per hour has a large margin to cover such items as Sick Pay, Holiday
Pay, etc., and also cover any normal overtime that may be worked
(e.g. 10 hours per week).,

Direct costs have been forecast for the first six years of epere~
tion, and are given in Table 5 overleaf.
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7.2, Factory Overhead Costs

The figures in Table 6 are summarised from the analysis given
in Appendix 9. They have been established on the basis of
producing the three types of tools that have been analysed in detail,
vith spanners as the first line to be produced. Hasmers and pliers
are added products.

Table 6 : Summary of Factory Overhead Costs

Fixed costs per annum: Baht 276,500 (US$ 13,825)

Variable costs per annum:

Spanners : 100,000 sets Baht 600,000 (US$ 29,000)

Hammers : 100,000 sets Baht 280,000 (US$ 13,000)

Pliers 100,000 sets Baht 190,000 (Us$ 9,500)

7.3. Administration Costs

The summary of Administration Costs is based on estimates,
developed in discussions with the management of various manufactuing
companies in the Bangkok area.

Table 7 : Summary of Administration Costs

Additional Products
to existing factory

New Factory

Ttem Annual Cost Annual Cost

Administration Staff

General Manager 1
Accountant 1
Accounts/Typists (2
Pays & Bookeeping (1

Baht

200,000
150, 000
40,000
32,000

Us &

10, 000
7,500
2,000
1,600

2; 40,000
1) 32,000

US §

(20000

422,000

(21,100)

72,000

(3,600)

Administration Expenses

O0ffice Equipment

Automobiles

Truck

Office Supplies and
expenses, e.g.
stationery, phones,
cables, etc,

Insurance, Medical
provision, etc.

40,000
80,000
120,000

160, 000

250 000

2,000
4,000

6,000

( 8,000)

(12,500)

5,000

80,000

100,000

150,000

( 250)
(&, 000)

(5,000)

(7,500)

650,000

(32,500)

335,000

(16,750)




7.4. Depreciation
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Estimated annual depreciation rates are shown below:

Table 8 ¢ Estimated reciation Rates
Item Value Period Rate p.a.
Buildings 1,450,000 15 yrs. 97,000
Plant equipment 4,357,000 10 yrs. 435,000
Office equipment 40,000 10 yrs. 4,000
Automobiles 200,000 5 yrs. 40,000
576,700

In the case of a plant already in existence but taking on
additional products, depreciation is in the order of Bt. 370,000
per annum. z

7.5. Capital Requirements

Capital requirements for establishing a new plant are shown
in the table below.

Table 9 : Capital requj ts - new

Fixed Assets
Land Bt. 1,080,000 Us$ 54,000
Building and fittings Bt. 1,450,000 Us¢ 72,500
Machinery and equipment Bt. 3,754,000 Us$ 187,700
(including installation) Bt. 603,000 Us¢ 30,150
Working Capital
Raw Material

(c.g. 50 ton “teel) Bt. 500,000 Us$ 25,000
Running expenses Bt. 500,000 usg 25,000
Administration and

factory overheads (6 mmths) 306,000 Us$ 15,300
Direct labour (6 months) Bt. 200,000 (Us$ 10,000
Start up expenses (e.g. Bt. 300,000 Us¢ 15,000

foreign technical assist-

ance on installing and Bt. 200,000 (US$ 10,000)

"running in" plant.,

Total: Bt. 8,803,000 (US8$ 4kk,6%0)




Capital requirements for extendi

- 3] -

an existi

available land and buildings are given below:

with

Table 10 : Capital requirements - extension to e;i!tig‘ g].n!

Fixed Assets

Machinery and equipment.
(including installation)

Working Capital
Raw Material

Running Expenses:
Administration and
Factory Shop 0'heads

Direct Labour for 6 mnths

Start up expenses

Total:

Bt.
Bt.

Bt.

Bt.
Bt.

Bt.
Bt.

Bt.

3, 384,000
400,000

500, 000

200,000
306, 000

200,000
200,000

5,190,000

§US$ 169,200;*
USs$ 20,000

(us¢ 25,000)

§US8 10,000;
Us¢ 15,300

(us¢ 10,000)
(us¢ 10,000)

(us# 259,500)#

* Depending on the amount of integration possible with existing
equipment, this figure could be substantially reduced.

7.6, Sales Revenue

Sales revenue has been estimated by extrapolating recent trends
in demand for imported spanners, hammers and pliers, and assuming
that the proposed plant would capture a home market share rising from
10% at the end of the first year to 25% at the end of the sixth. The
capture of these market shares has been based on the assumption that
the factorv would apponint at least two distributors from leading
Bangkok companies in this field, and that the markets for spanners,

hammers and pliers would remain highly fragmented.

1t has been further

assumed thai, whilst the market is open to free competition, Govern-
ment action would prevent the dumping of low-priced, low-quality tools

from abroad.
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7.7. Gros 1l Profit

Table 12 compares the differing levels of estimated gross
profit available from a completely new plant, and from extending
an existing factory. Not surprisingly, the return on total capi-
tal available from an existing factory is markedly superior to
that available from a new plant because of the lower capital
expenditure required. Because of promotion privileges, business
tax is not imposed until the sixth year of operation: gross and
net profit figures are thus identical for the first five years.

Table 12 3 Gross Annual Profit : indices

Year 1 2 3 4 5 6 ‘

(197%) | (1975) | (1976) | (1977) | (1978) | (1979)

New Factory

Gross Profit (113) 680 | 1,119 1,602 2,071 | 2,580

(Baht 000's)

Return on Total

Capital (%) (12.6) 7.5 13.2 17.9 23,0 22,8

Percentage of

Gross Sales (%) (2.9) 11.5 15.8 19.3 21.0 23.6

Extension

Gross Profit

(Baht 000's) h09 1,202 | 1,651 | 2,12% |2,%93 | 3,105

Return on Total

Capital (%) 7.8 23.0 31.8)  4l.0 49.8 46.5

Percentage of

Gross Sales (%) 10.7 20.4] 23.4| 25.5] 0.7 274

No figures have been calculated for an estimated return on equity,
as the equity level would depend very much on the individual financial
resources and policies of each investor.

Forecast Trading Results for the first six years of operation are
detailed for both a new plant and an extension to an existing factory
in Appendices 10 and 11 respectively.




708o ial i e

Financial assistance is available to the investors from a
number of sources, notably:

(i) The Loans 0Office for Small Industries Development of
the Department of Industrial Promotion (Ministry of
Industry). This office caters estentially for the
small manufacturer, with a loan ceiling of Baht 2 m,
(us$ 100,000).

(ii) Commercial banks, who reduced their prime interest
rate to 10.5% at the end of March 1972.

(iii) The Industrial Finance Corporation of Thailand (1FCT),
formed by the Government in 1962 to assist local
industry in raising capital for its development.

0f the various sources available, the IFCT is probably the
most relevant to the hand tool project, depending of course on
the financial resources and policies of the investor concerned.
The IFCT provides loans of up to Baht 30 million (US$ 1.5 million)
for periods of up to ten years, It is prepared to make loans up
to a maximum equivalent to 70% of the value of land, machinery
and buildings.

Potential investors in the proposed project who are un-
familiar with the steps involved in establishing a factory in
Thailand and obtaining finance should consult the Board of Investe
ment and the IFCT, from whom several helpful publications can be
obtained.
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8. CONCLUS10NS AND RECOMMENDATIONS

We believe that four major benefits would result from
establishing a forging plant in Thailand to manufacture an !
initially narrow range of spanners, hammers and pliers.

i) Following a once-off purchase of foreign plant, it
is estimated that import substitution would reduce
foreign currency payments by a total of Baht 32,400,000
(US$1,620,000) over the six year period under review.

ii) 45 Thai personnel, rising to 129 in the sixth year of
operation, would find employment. Earnings would
amount initially to Baht 350,000 (US$17,500), rising
to Baht 1,000,000 (US$50,000) in the sixth year
(1972 rates). '

iii) The proposed forging plant could be an important source
of foreign earnings, dependent on the type of investor
involved and the strength of his links with overseas
distribution networks.

iv) The nucleus of a viable forging industry would be
established, capable of expansion at a suitable stage
into the production of forged components for agricultural
equipment and autonnltile assemblies,

These benefits would ensue whether the proposed plant is
developed from an existing factory, or whether a completely new
factory is set up. To obtain them, we strongly recommend the
following two-stage action programme.

Stage 1 : Investment promotion

i) The ASRCT should be made responsible for the investment
promotion stage of the hand tool project, liaising closely
with other Thui Government agencies, notably the Board of
Investment and the Ministry of Industry.

ii)  The immediate task of the ASRCT should be to ensure that
the findings and recommendations of this report are
brought to the attention of all likely investors in the
proposed plant. (opies of the report should be made freely
available to all interested parties. These are likely to
include The Chillington Tool (Thailand) Company lLimited,
The Asia Equipment Industry Company, and The Pressure
Container Industry Corporation Limited, as well as prominent
importers and distributors of hand tools, whose foreign
pPrincipals could well be interested in participating in a
Joint venture.



iii)

iv)

vi)

_'3()_

Interested parties should be invited to apply to the
Board of Investment for a Promotion Certificate for the
proposed plant, either as an extension of existing
facilities or as a completely new factory.

The ASRCT should work closely with the Board of Investment
in helping to select the investor(s) best suited to setting
up and operating the proposed plant. Applicants should

be screened according to the criteria listed in (v) below.
A deadline of seven months after this report has been

made available to potential investors should be set for

the acceptance of promotion applications. This should
ensure that the selection of a suitable investor or
investors is not unnecessarily protracted. Promotion
privileges should be granted to only one applicant.

To ensure success, the project should have the backing
of investors possessing:

adequate financial resources

-  immediate access to a strong national distribution
organisation backed by well-developed skills in all
aspects of marketing

-  excellent know-how in production management and methodas
- experienced financial management.

if, following the «creening process, an otherwise

acceptable candidate for promotion privileges is thought

to be deficient in one of the above areas, the ASRCT

should provide assistance to overcome the problem. Other
possible sources of assistance include the Industries
Services Institute, the Thailand Management Development and
Productivity Centre, and the Thailand Management Association.

The recommended timetables for investment promotion, and plant

execution by the promoted company, are given in graphic form overleaf
(Charts 3 and 4).




1,

2.

3.

4.

,o

7.

Complete Report (draft, comsents, fimal draft)
Distribute Report to interested parties

Decide action in Thailand e.g. ASRCT become co-ordinating bedy fer
sdvising promotion.

ASRCT compile programme for commnicating preposal and selecting
potential investors.

Communicate Proposal to:
a) Potential companies

b) Potential overseas assistance e.g. Joint venture prospect

Select best alternatives from submiseions made by potential
sanufacturers.

Review companies with best submissioms and reviev in best intereete
of Thailand, both Development prospects and Financial prospects.

Recesmend to BOI and MOI a course of actien

Help investor prepare programme for setting up propesal

Highlight problem areas that will need assistance and decide course
of action.

Company/ies execute pregramms.

ASRCT supply/organise backup help.

[ SECTION |

CHART 3: RECOMMENDED INVESTM:

iL

MOR
1] 5] ¢




:COMMENDED INVESTMENT PROMOTION - PROGRAMME

| IBILITY STUDY
3T 4S5 61 7 0 N 1RBITMMI STl 0T 18
e
 em—
| —
)
| S———————
e
)
[ —]
e
 cm——
e

I section 2




1.

2.

l
|
l
I
,
J
l

I
I
I
F
I
l
F

FROGEAMME ITEM

Prepare Company Plan
- Draft

~ Detailed

= Recruit foreign manufacturing expert (joint venture co.)
= Compile detailed specification on plant and equipment

=~ Prepare finding and cash flow plan

Find Land
~ Conduct search, review availability

- Buy land

Prepare Factory Design

- Layout machinery
- Building specification

Get Quotations
- Factory
- Machinery

Place Orders
- Factory construction

= Machinery delivery
- Material

- Tooling

Recruit Labour

= Technical

~ Skilled

= Unskilled

Arrange Distribution
= Accept orders

Commission Plant
- Start production

= Build up to initial production plans

SECTION 1

CHART 4: SUGGESTED EXECUTION PRO(
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From Completion of Feasibi!

Complete Promotion Programme
Complete Execution Programme

Time Saved if using Existing Factory

10
14
24

6
18
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We are very grateful to the followings:

United Nations and Thai Government Agencies

UNIDO (Vienna)

UNDP (Bangkok)
FAO (Bangkok)
Applied Scientific

Research Corporation of
Thailand (ASRCT)

Industries Services
Institute

Mekong Secretariat
(UN ECAFE)

Board of Investment
National Economic
Development Board
Ministry of Industry

Industrial Finance
Corporation of Thailand

Thailand Management
Development and
Productivity Centre

Jordan C. Smith (TEPCO)

s. Jonsson (TEPCO)

B. Jamilla (Technical Co-operation Division)
A.A. Swamy~Rao (Industrial Technology Division)

Nils Ramm=-Ericson

Dr. Georg Schiitz
David Th. de Vries

Dr. C. Lewis Wrenshall (Technological Research Institute)
Dr. Kasem Balajira (Technological Research Institute)
Martin Bell (Technological Research Institute)

Leif Knudsen (Technological Research Institute)

Norman L. Wake (Economic Evaluation Group)

Suranna Vibhatakarasa (Economic Evaluation Group)

Nipon Panomkarn (Economic Evaluation Group)

Vandi Hutasingh
Theodor W, Lomnicky
John D. Lloyd

JBrg Glasenapp
Seri Glumthanom
Precha Niyaboon

Isidro S. Macaspac
Wybold van Warmeio

Samphorn Boonyakupta
Vanee Lerdumrikarn

Krit Sombatsiri

Siravong Changkasiri

Tos Pantumasen
Chalerm Niyomthai

Vira Boonyanurak
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Other Agencies

United States Operations
Mission to Thailand (USOM)

Association of Thai
Industries

Thailand Management
Association

Thai-German Institute

of Agricultural Training

Donald C. Marsden

Pramam Adireksam

Yuthasar na Nagara

Banyat Vimokesant

Trading Companies and Importers

Ekman & Co. Ltd.

F.E. Zvellig (Bangkok) Ltd.

Borneo Engineering Co. Ltd.

Diethelm & Co. Ltd.

East Asiatic Company Ltd.

Anglo-Thai (Bangkok) Ltd.

Louis T. Leonowens

Anglo-Thai Motors Ltd.

Jehn Deere Thailand Ltd.

Uni ted Motor Works (Siam)

Ltd.

Prasong Srithornratkul
Pramouth Sivaruk

Marcel G. Leu
Lim Siew Hong

D.J.N. Fisher
Ernst Brunner
Roger Wuetrich
Hans Piaz
Walter Bremeis
Pichai Pinaikul
Hans Frik Larsen

T.1.P. Hughes

Denis Imray
T.J. Delaney

R.V. Taylor
G. Cole

John H. Ruth
Fred F. Fairman

Charven Varnichkorn

Hand Tool Wholesalers and Retailers

Chiew Hua Huat, Wern Nakoru Kasem,

Chin Seng (Thai Pattanasin) Nakorn Kasem,
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Chiew Mow Seng, Wern Nakorn Kasem.
Ha Huat, Wern Nakorn Kasem,

Si Sophon Phanit, Jawarath.

Sing Heng, Wern Nakorn Kasem.
Nguan Hong, Wern Nakorn Kasem.

Saeng Thaivorn, Wern Nakorn Kasem,
Sin Charoen, Wern Nakorn Kasem.
Sahai Kolkorn, Wern Nakorn Kasem,

Sahai Chongsarit) victerious Co. Ltd.,
Boon It Teer ) Chakrphet,

Menufecturers
Yarnapund Co. Ltd. Keo Phanpanit
Smuck Kiriwong
Wong Wai Vit Bjorn P. Sandstro
Somboon Spring Somboon Kitaphanich

Manufacturing Ltd.
Partnership

Siam Iron and Steel Co. Ganok Bhengbhibhat
Ltd.

The Chillington Tool Denis Imray
(Thailand) Co. Ltd.

Lim Chien Saeng, Nakorn Cher Dumreengthai
Sawan

Sakcharoen Engineering Charoen Sukbeen
Ltd, Partnership, Thunburi

Lim Ea Kuang Screw Factory Voravit

Duang Keo Industries, Avedh
Bang Pa In Charit

Pressure Container Tony V. Nevalee
Industry Corp. Ltd.

Asia Equipment Industry Tongma.
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| Company

o
ARNAPUND CO. LTD.,
\i‘p. 42 Soi 81 Sukumvit Rd.,
“rakanong,
angkok.

WONG WAI VIT.,
umvit Rd.,
ngkok.

SAgAé CHONG SARIT,
t =628 Chuck-Pet-Road,
ngkok .

SOM

: SPRING MFG, LTD.
ARTNERSHIP,

48/1 Bang-Na Sukumvit Rd.,

] .ngkok .

THl
' USIAM IRON AND STEEL
0. LTD.,
814 Techavanich Read,
1§0. Box 1474,
1¥ngkok.

Factory - Ta Luang
Sara Buri

Khun Keo Phanpanit,
Managing Director;
Khun Smuck Kiriwong,
Factory Manager.

Mr. Bjorn P. Sandstro,
Managing Director,

VWee Thai Engineering
Co. Ltd.,

448 Suriwongse Rd.,
Bangkok (Thorfsen Bldg)

Khun Sumeth,
Assistant Manager.

Kbhun Sahai Chongsrisdi,
Managing Director.

Khun Somboon
Kitaphanich,

Khun Ganok
Bhongbhibhat,
Assistant Manager.

APPENDIX 4 : APPRAISAL OF EXISTING AND POTENT:
Major Products No. of Sy
Employ-
(11}

A wide range (approx 950) of 130 Large plant,
spare parts for automobiles, (approx) producing a
trucks and buses. automobile ¢
to order. |
design and t.
Building Construction Contracts, Factory This is a re
Overhaul of engines for Airforce, 60 with a well
Contract repairs of equipment Construc- shop. Howev
for manufacturing plants. tion concentrated
500 tracts over

There is lit

machine sho)
This group is not manufacturing It is plannig
at present but importing and a plant of -
distributing a wide range of Thonburi.
hand tools. to start in |
Spare parts for cars, trucks & 300 This is a la
tractors, (approx) company witl
Springs, mainly leaf springs, in outlets. It
Brake linings, Factory stores emplo
Yokes. people for -

products.

Iron castings, 1400 - A large Com
Steel castings, 1500 to produce 1
Rolled stesl bar, flats. Equipment {:

excellent.

SECTION 1
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of Size

) Large plant, well established,

wrox) producing a wide range of
automobile components in batches
to order. It does all its own
design and tooling.

This is a reasonably large plant
‘ with a well equipped machine
shop. However, it has

n concentrated on building con-

o tracts over the past few years.
There is little work for the
machine shop.

It is planning the building of
a plant of 3 rai of land in
Thonburi. Production is planned
to start in February 1974.

) This is a large manufacturing

orox) company with own distribution

n outlets. It has two large

‘tory stores employing 100 (approx)
people for selling its
products.

) - A large Company well equipped
) to produce iron and steel.
Equipment facilities are
excellent. .

rX1STING AND POTENTIAL TOOL MANUFACTURERS

The factory is equipped to
produce:

= hot work pressing

= drop forgings

- machined components

- fabrication (welding etc)

- assemblies

Special Strengths/Conclusion

Well experienced well established
manufacturing plant, capable of
producing products requiring
detailed tooling.

The factory is equipped for: It has a very good machine shop

- casting
- machining
= heat treatment

It currently holds a
Promotion Certificate from
the Board of Investment to
set up and manufactures

- chisels, 200,000/year

- handsaws, 200,000/year,

- cut plane iron, 400,000/yr.
- hammers (claw, ball pein, it begins to implement production

smith), 200,000/ /year.
- axes, 200,000/year.

Producing a wide range of
products from:

- pressing

- forging

- machinery

= heat treatment

Producing a wide range of
iron and steel castings
also steel collets for
rolling mills,

 SECTION 2

equipped for producing a wide
range of work, mainly precision
work e.g. Engine components,
rather than a general range of
"simpler" machined components.
To undertake a new range of
products would require considerable |
rebuilding of technical skills. |
|

The Company has the facilities for
distributing products through its
existing organisation.

Strong technical support and back
up will be required to successfully
produce the tools it is planning.
This should be arranged before

plans.

A large expanding Company (currently
setting up a Foundry Plant) with a
strong entrepreneue managing it.
With its strong management it would
make a success of any worthwhile
new venture.

Good potential for undertaking a
new line of products with the right
support and technical assistance.

Has capability of producing quality
steels to an exact specification.
A plant with good potential to
supply steel specified for tool
production at competitive prices.
Using raw material from this plant
instead of imported material would
save an estimated Bt.32,000,000
(US$1,600,000) in imported steel
over the first 6 years planned
production of small tools.




Company

ln: CHILLINGTON TOOL
(THAILAND) CO. LID.,

jE,d Railway Road,
5A

tprakarn,
ngkok.

LM
k)l CHIEN SAENG,
=94 Sawanvithi Rd.,

Tkorn Sawan.

blKClMROEN ENGINEERING

TD. PART.,
E3/ 3 Soi Sakcharden,
aransanitwongse Road,
Thapra, Thonburi.

Lot
tﬂ EA KUANG SCREW
'ACTORY,
Sukumvit Road,
louri Lane,

nghkok.

Y
ANG KEO INDUSTRIES,
38 Donkanong Road,

ykanong Bridge-Jomtong,

lc [ﬁo Lame,
Thonburi.

Contact

Mr. Denis Imray,
Resident Director.

Khun Chor Bumroongthai,
Manager.

Khun Charoen Sukboon,
Manager.

Kbun Voravit,
Manager.

Kbhun Buntint,
Proprietor.

I SECTION 1}

Malor FProducts No, of

Dmploy-
288

Changkols, a digging hoe 160

ranging from 1 - 3 Kgs. (approx)

approximately. 2 shifts

Plough frames for discs, 58

Harrow frames for discs,

Single ploughs,

Single seeders,

Maize millers.

Large cutting blades (weight 20

9~10 Kg.) for sugar milling (approx)

equipment,

Small gears including spur gears
up to 10 Kgs.,

Dies for presses,

Jobbing work including
fabrication.

A wide range of nuts, bolts 95
and screv threads,

Special orders of simple

tools for car and trucks

e.g. Combination tyre lever

and spanner.

Dies for die casting, 9
Die casting machines.

It has by f
percentage
market and

pProducing sc
900,000 char

Large facto:
town. Look.
opportuniti.
expansion.

This is onl:
factory proc
orders.

Well establi
specialising
threads for
of uses.

A very smal:
producing t«



10!-

L)
nrox)
nifts

rox)

~2-

It has by far the largest
percentage of the changkol
market and is currently
producing some 700,000 -
900,000 changkols per year.

Large factory for a rural

town. Looking for
opportunities for
expansion.

This is only a small
factory producing to
orders.

Well establighed company
specialising in screw
threads for a wide variety
of uses.

A very small family factory
producing to orders.

of Work

Work done in the plant covers:
- shearing

~ forging

heat treatment

- grinding and polishing

-~ paint and pack.

Mostly steel fabrication
- press work

- welding

Also machining

Main work is machining. Heat
treatment is done on site
using salt baths built by
themselves with technical
help from the Industries

Services Institute.

Work done mostly involves:
-~ "hot" press work (compon-
ents heated similar to
forging before pressing)

-~ screw threading

- machining its own screw
threading dies and press
dies.

Work done is largely machining
and assembly of dies and die
casting machines. Some die
casting of plastic products
is also undertaken. Heat
treatment of dies is also done

on site in an o0il fired furnace

with thermo couple measurement
and controls. Technical
assistance is geven by the
Industries Services Institute.

APPENDIX 4

Special Strengths/Conclugion

This Company has an extremely high
level of labour productivity.

A factory with good potential for
future development in new products,
particularly those aligned with
forging. They have the necessary
base skills with both material and
technical know how to undertake
such a programme.

The factory is well developed con-
sidering the problems encountered in
starting up in this area. It is
capable of designing and making
special machines for its own use.

It produces its own discs for its
presses. Quality is quite acceptable.
A factory with good potential for
further development in agricultural
implements.

This plant has potential to supply
press dies required in small tool
manufacture.

Although equipment is fairly old they
are competent to produce a wide range
of products requiring a reasonable
level of innovation.

A factory capable of producing some
hand tools. They are receptive to
help and advise. With the assistance
of I.S.1. heat treatment facilities
they are now producing their own screw
threading dies more cheaply than Jap-
anese imports and of quality giving
longer tool life than the Japanese
product.

This factory has poteamtial to
manufacture forging and press dies
required in small tool manufacture.
The owner-manager of the factory
is an innovator.

f SECTION 2

B Y



Company Contact
N
'AI MACHINERY INDUSTRIES, Khun Avudh,
ng Pa Tn. Deputy General,
G M.n.‘er }
Khun Charit,
‘ Factory Manager.
'R
| ESSURE CONTAINER Mr. Tony V.
INDUSTRY CORP. LTD., Kevalee,
77 Ch ngnonsee Road, Marketing
""xgkok. Manager.
A 1y
A EQUIPMENT INDUSTRY, Khun Tongma,
5 Guperhighway, Manager.

llindang,

Eitgkok.

SECTION 1 |}
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Major Productsy

: EEE

Agent for Steyr tractors (Austria)
Assemble or import complete a range
of tractors of:

48 HP, 50 HP, 57 HP, 78 HP.
Currently have 200 tractors which
are overhauled and leased to farmers.
Have assembled small "Southern Cross'
diesel motors of 3, 6, 9, 12 HP using
mostly imported components with some
minor parts e.g. fuel tank manufact-
ured at Bang Pa Tn.

Have assembled some 1,600 Wisconsin
Gasoline Engines again from imported
components with fuel tanks made at
Bang Pa Tn.

Assorted pressure containers for 193%
petroleum products, liquified
gases, some chemicals viz ammonia.

Special order air receivers.

200
(approx)

Machine components for tractors
and cars using many imported
forgings e.g. cylinder pins,
Track chain for tractors.

Siz

Present opera
small scale w
10 tractors b
week. No eng
assembled at

Present oper:
rapidly. Sa:
anticipated

(Us#1,850, 00
Bt.22,000,00
be export., |
are cylindric
ers ranging |

2' to 5' by

This company
It is lookin
to diversify
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Size

Present operations are only on a
small scale with approximately

10 tractors being overhauled each
week. No engines are being
assembled at the moment.

Present operations are expanding
rapidly. Sales for 1972 are
anticipated to reach Bt.37,000,000
(US$1,850,000) of which

Bt. 22,000,000 (US$1,100,000) will
be export. The export products
are cylindrical pressure contain-
ers ranging from approximately

2' to 5' by 1' diameter.

This company is growing rapidly.
It is looking for opportunities
to diversify in its products.

Type of Work

All work is currently overhaul

or fitting type work.

Work done in the plant is
mostly press work (up to
500T press),

- welding (boiler standard)
assembly

painting

heat treatment

Pressure testing

Work done in the plant is

mostly:

- machining

welding

assembly

heat treatment using:
induction heating,
electric furnaces,
0il fired,
salt baths.

= hard chrome plating.

APPENDIX 4

The factory consists of four
shops of approximately 5,400
sq. metres each (total 21,600 m
as well as additioenal buildings
for stores and offices.

There are excellent (but
specialised) machines installed
which have not been used

e.g. Presses, cranes, small
lathes, turret lathes, millers,
grinders etc, There is alse
extensive foundry equipment
still in packing cases.

Land consists of approximately
100 rai with good road and river
access. Excellent resources for
future development, but will
need extensive investment to
rebuild management and technical
skills required.

%)

High standard of workmanship,
with thorough testing procedures
covering pressure, tensile
strength, hardness and X ray
inspection of welded joints.
Reasonable level of productivity.
A factory with excellent pot-
ential for further development.
They are looking for new products
and already have some equipment
with available capacity that
could be used in small tool
manufacture e.g. discs for
ploughs and harrows up to 3/16"
thick.

The variety of equipment in
operation and the skills
available to use it. Reasonable
level of productivity. A factory
with good potential for further
development. They are inter-
ested in investing in and
developing new products.
room to expand.

Has

i

SECTION 2



Most common set.

Mﬁﬂﬂil 2 : Operation Tiges for Spanpers

Open Ended Spanner

Refer, 380192

xm
) Operation 7x8 8 x 10 10 x 11 11 x13 |13 x17 (17 x19
1, Cut steel .050 .050 .050 .050 .055 . 060 315
2, Pack Table 113 113 113 «113 125 «129 « 706
3. Operate Furnace «225 $ 225 0225 225 «250 «258 1.408
4, Forge «225 +225 « 225 « 225 « 250 +258 1,408
5. Trim +420 +420 #1420 « 420 «420 o423 2.523
6. Broach small end .217 .219 .221 .221 300 «318 1. 496
7. Broach big end . 217 . 219 .221 .221 « 300 .318 1. 496
8. Stamp small end .190 .190 195 .195 .200 .210 1.180
9, Stamp big end .190 .190 .195 .195 «200 «210 1.180
10, Harden and temp
11. Grind «370 .370 «370 o 445 «520 587 2.662
12, Polish heads <487 <487 <527 .623 «717 .767 3,608
13. Polish handle . 208 .208 208 .232 «255 «273 1.384
14, Straighten .286 . 286 .286 . 286 .286 «360 1.790
15. Shot blast .040 .040 053 .0%5 .060 172 <422
16, Polish flats 1 «298 .298 «325 «353 417 U445 2.136
17. Polish flats 2 . 285 . 285 «310 « 340 « 400 423 2.043
18, Buff flats « 337 «337 367 « 402 437 «503 2,383
19, 0il « 042 . 042 «042 «050 .062 .070 « 308
20, Degrease .083 . 083 «100 « 100 125 .183 <674
21, Chrome plate «267 . 267 267 . 267 «523 +850 2,441
_?’f
31.563

31.6 minutes per set @ 100% efficiency.

Allowing a shop performance of 70%, time/set = 45 minutes of .75 hrs/set.
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Appendix 5.

Page 2.
Ring Spanner
M t L] [ LI ]
ost common set mxm Refer. BS, 3555

()peration 6x7 |8 x10 |10 x 13 |11 x 14 |14 x 17 |17 x 19 |19 x 22 |22 x 24
Cut . 050 . 050 . 050 .050 . 059 .055 . 060 . 060 . 430
Pack 113 . 125 .125 .129 . 129 .129 .129 . 157 1.0%6
Op. Furnace . 225 . 250 .250 . 258 . 258 .258 . 258 313 2,070
Forge . 225 . 250 . 250 . 258 . 258 .258 .258 . 313 2.070
Trim 420 420 . 420 423 . 423 . 423 . 423 . 427 3.379 ‘
Punch S, .164 . 164 .168 . 168 177 .1902 .223% . 223 1.479
Punch L. .164 164 .168 . 168 177 .192 . 223 . 223 1.479
Drill S. .400 | .400 . 450 450 .510 .510 .510 .53%0 3.760 |
brill 1., . 400 . 400 . 450 . 450 .510 .510 . 530 . 550 3. 800
Broach S. .217 .219 . 221 . 221 . 300 318 . 358 . 4h5 2.299
Broach 1., .217 . 219 .221 .221 . 300 318 . 358 . 445 2.299
Stamp S. .190 .190 . 195 . 195 . 210 .210 .230 . 250 1.670
Stamp 1. .190 . 190 .195 . 195 . 210 .210 . 230 . 250 1.b70
H&T
Straighten . 360 . 300 . 300 . 360 ANH bbb 46 YA 3,224
Grind .252 . 402 933 . 596 . 790 .925 973 1.052 |5.523
Polish Heads Y b7 447 .H07 675 .810 .895 1.025 5.25%
Polish Hndle «255 273 .297 . 320 . 366 . 388 . 400 . 406 2.705
Rumhle
Shot Blas: . 040 . 040 .055 . 060 112 .172 .222 . 285 . 986
Polish Ring .218 .23 .312 . 360 O 487 487 . 487 . 497 3,086
Polish Ring L0218 .218 .312 . 360 . 487 487 . 487 . 497 3,000
T ff Ring . 232 . 252 . 326 . 374 . 501 .501 .501 .501 3.188
011 012 .012 .012 .012 . 018 .025 .028 . 040 .159
Deprease 087 L0872 . 100 . 100 . 142 . 18% .18% . 250 1.124
Chrome .207 . 267 .267 . 2067 «533 -850 .850 «850 4.151

59.906

60.0 minntes/set @ 100% efficiency.
Allowing a shop performance of 70%. time/set of 8 = 85 minutes or 1.42 hours.
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FACTORY WORKING YEAR

Ref. "Thailand Businesa - Legal Handbook" by Kirkland

Nerml
48 hour week Overtime
(8 hour day) Public holiday

Annual leave

Public holidays 1™
Annual leave o

Meximum capacity 365 - 1 « 3J0A days.

"Normal" 365

less %2 (Sundays)
13 (Public holidays)
6 (Annual leave)

71 - 2% deve

ailab
1 shift (8) 2
Normal 2,332
Maximm 2,012

R
-

# Not compulsory. Above
conditions for pay rates
apply if worked. May lst
is the only compulsory
holiday.

shifts (16) 3 shifts (21)
h, 704 7,056

5,824 8,7%




APPENDIX 7 :
ACTURING _ QUANTITIES AND UTRED CAPACI
Spanners Hammers Pliers Total
100,000 sets 100, 000 100, 000
96 tons 68 tomns 23 tons 187 tons
(2) (3) (3)

1. Cut bar 1,000 170 330 1,500
2. Load furnace 2,500 330 330 3,160
3. Heat 4,800 - 2 1,000 - 1 670 6,470 (1
4, Forge 4,800 - 2 1,000 - 1 670 6,470 (1
5. Trim (2 men) 8,000 - 2 1,000 - 1 1,670 10,670 (1
6. Punch 7,000 - 3 1,000 - 1 670 8,670 (1
7. Drill 9,000 - 4 - - 9,000 (1
8. Broach (2 men) 10,800 - 2 - 500 11,300 (1
9., Stamp 7,800 - 3 500 500 8,800 (1
10. Harden & Temp.
11. Grind 13,000 - 6 1,670 - 1 500 15,170 2 ;
12. Polish 2/machine 19,000 - 8 4,200 - 2 2,000 - 1 25,200
13. Rumble .
14, Straighten 7,600 - 3 2,000 - 1 9,600 (1)
15. Shot Blast 2,300 500 2,800
16. Polish 14,500 - 6 3,300 - 2 1,670 19,470 (1)
17. 0il 330 170 170 670
18, Clean 2,600 2,600 670 5,870
19. Test 5,500 - 2 2,300 1,670 8,470 (1)
20, Chrome 9,800 « 4 1,670 9,800
21. Lacquer (Paint) 1,670 1,670
22, Assemble 2,%00 4,800 7,100
23, Pack 3,300 830 830 4,960

{1) Operations requiring duplicated equipment and/or more than
1 shift (based on @ normal yearly shift of 2352 hrs)

(2) Number of machines required on 1 shift basis.

(3) Additional machines required.
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