F. Direction of Marketing Strategy

i.

il

ii

Strenigthen sales force
More than 80 percent of HNT sales of major products were
sold to NDDB between 81/82 and 90/81. The heavy depend-
ence of HMT's sales on MNDDB makes its operations unsta-
bie and thus it is imperative for HHT to prowmote sales
to the private sector. ' :

HMT’'s present sales force is, however, not adequate to
meet the wide spectrum of customers, who are geographi-
cally. spread to all corners of the country. HHT needs
to increase service engineers to take care of technical

support. These engineers uay be concerned with the sales

of machinery as well, and are required to correspond to
customers technical enquiries. Not only establishment of
new sales branches but also utilizetion of HMT Tractor’s
existing sales network is worth considering.

. Delegate authority to the sales force

The sales of dairy machinery involves repeated discus-
sions over detailed specifications with custosers, and
without quick confirmation both in specifications ‘and
pricing, the order cannot be secured. It is desirable
for HMT to delegate a wide range of authority to sales
people so that flexible and quick decisions can be made.

i. Widen the product range

Alfa Laval msintains a wide range of dairy machinery
through introducing technology and designs from its
overseas principal cowpany. Compared with this company,

" HMT has a narrow range of products. This is evident in

plate heat exchangers.

In the short run, HMT should improve the existing
products by adding options so that the products can meet
customers’ requiresents with minimus wmodification. In
the long run, it is reccomwended that HMT develop food
processing machinery and packaging machinery for various
kinds of foods in addition to dairy machinery since the
demand for such wmachinery, in general, has 'hegun to
grow. To do so, HKT may need to introduce advanced
technology from overseas. In entering into the new
fields, it is inevitable for HMT to carry out comprehen-
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sive survey that include the trend of consumers’ tastes,
trends of food production , the size of market, the
gcope of HMT's existing technology, the possibility of
technical collaboration, and the situation of coapeti-
tiveness. Through the survey, HHKT can determine the
future product mix and the size of investment,

6. Necesssary Heasures [oncerning Cost Reduction

Design involvement is vitally important for the improvement
of the cost perforamance. Persistent VYE activity as well as
an increase in mass production would contribute directly to
the cost reduction.

H. Necessary ¥essures Concerning R&D

There are 11 design staff and no R&D specialists, at this
moment. ¥hen the final decision is taken, on restructuring
integration of marketing, design and R&D would be envisaged.

Independent R&D efforts, after obtaining technology {from
outside, is important so that future success in new develop-
ment is possible. It is important to create originality in
the productis,
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IvV~—7. FOUNDRY

Market and Competition Anslysis
Domestic Market

Market Size

Total Market

Production of castings for sale (hereinafter saleable
castings) by the wedium-farge sector during 1988-89 was
estimated at 580 thousand tonnes. The production of the
small scale secter (which is primarily for sale) is
estimated at 885 thousand tonnes (estimated at 60% of

the tqtal saleable production). Estimates of production
for in-house consumption. vary from 20% to 50% of total
saleable production. India’s external trade in castings

is negligible in comparison with domestic consumption.
Therefore the current production and consumption of
castings nay be estimated at 1.8 - 2.2 wmillion tonnes

PeEF annun.

Table 1V-7-1 Estimated Size of Castings in India (l989/90)

Unit: '000 tonnes

(b)

Type of Suppliers Annual Production
Production by medium-large units o

- Saleable castings 590

- Captive consumption 295-740
Production by small scale sector 8858

Total 1,770-2,215
Production Trends of Medium-Large Sector Units

Production trends of saleable castings by units in the
mediumr-large sectors is shown in Table 1V-7-2.

The production of saleable castings by the medium-large

sector have increased at an average growth rate of 5%
(in voluame terms) during the 1980s. This growth appears
low compared with a 8% - 12% growth in.the user sectors.
This stagnated growth is accounted for by the following

reasons.
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- The higher proportion of imports of components/
parts specially for new models introduced by the
automobile sector, during the 1980s.

- The shift towafds lighter/thinner walled castings
(i.e., lower weight/unit).

- Increasing captive of producing on account of
delicensing and broad-banding of the industry.
Table IV-7-2 Production of Saleable Castings by

Medium-Large Sector Units

Unit: 000 Tonnes

Yéar : "Production
1980 382
1981 432x%
1982 | 418
1983 ' 451
1984 470
1985 514
1988 522
1987 603
1988 7684
1989 590
Source: Directorate General of Technical Development

(DGTD) and Centre for Monitoring Indian Econo-
uy (CHIE) Reports.

* Trade Development Authority (TDA) - Guide to
the Castings and Forgings Industry in India.

(c) Demand Projections

Table 1V-7-8 shows projections for the major user sec-
tors. The estimated growth rates vary from 8% to 12%
per asnnum for these user sectors.

The dewmand on medium-large units producing saleable
castings may increase at a higher rate considering the
continued trend towards ancillarization of OEMs, if
these units upgrade facilities significantly they will
be able to exploit the potential presented to thew.
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Table 1V-7-3

Bewand Projections for User

Industries

Equipment

Sector Projections Source Projection
(% CARG) Period/Remarks
Automobile
- Cars & Jeeps 10 Automobile Component|1990-1995
- Heavy Vehicles 5.7 Hanufacturers
- Light Comaercial 13.2 Association.
Vehicles -
- Tractors 7.4
Machjne Tools .
14.3 Report of the 1980-1995
Sub-Committee
set up by the
Governwent of
India
15.4 Sectoral report 1990-85
prepared by HHT Average
inflation
of 10% has been
considered
Capital Goods 9.3 ¥orld Bank Report 1990-20060
|Sector ' India Capita L
Goods Sector -
- Electrical and 10.2 Update
Non Electrical
Kachinery
- Transport 8.4
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(a)

(b)

Coupe

Locat

"Most

foury

titor Analysis
ion
of the casting units in India are concentrated in

areas viz, HMadrag-Coimbatore region in the South,

Calcutta and suburbhs in the east, Delhi and surrounding

aress
pur b

in Punjab and Haryana in the north and Pune-Kolha-
elt in the West.

Types of Suppliers

Medi

ua-Large Casting Units

Three different types of casting units may be fTound in
the medium-large sector in India.

(1)

Independent/stand alone units

Iindependent casting units were set up only fros
late sixties onwards in order to fill in the gap
arising as @ result of overbooking of in-house
facilities and the growing trend amongst the newly
set up OEMs to depend on outside facilities for
coxponents.

Captive units/subsidiaries cstering primarily to
the in-house requirements of a company

Equipment/automobile units (O0EMs) set wup in the
fifties and sixties had in-house facilities for
meeting their casting reduirements. Some of the
captive facilities were constantly upgraded and are

now amongst the best in the country.

(3)

Units originally set up to meet a company’'s in-
house requirements but which heve been subsequently
expanded to wmarket «castings as an additional

‘product line.

Some companies with captive foundries have diversi-
fied into. supplying castings to outside parties.
responding to the increase in demand for castings,

-219-



ii.

(c)

At present an estimated 400 units préduce castings
for sale.

Swall-Scale Sector Casting lUnitis

There are a large number of units in the small scale
sector ($$1) supplying non-standard quality castings to
nearby engineering units.

Installed Capacity

The number of medium-large companies producing saleable
castings has increased from 130 in 1970 to 362 in 1986

according to DGTD data. The installed capacity in-
creased from 429 thousand tonnes to 1.06 =illion tonnes
during the ahove period. The compound annual growth of

capacity in the seventies was 5.4% while in the first
six years of the eighties it was 8.5%.

"The pattern of change, in nueber of casting units, by

type of castings is presented in Table IV-7-4,

The distribution of casting units by capacity size is
shown in Table IV¥-T7-5.

Table IV-7-4 Number of Casting Units

1970 1980 " 1986
Steel 43 g1 10
§G -lron 13 17 - 5%
Malleable Iron 14 16 40
Non-Ferrous 1%} 16 BT
Cast Iron 43 ‘ 17 176
Total 130 208 352

" Source: Casting and Forgings ! A Sectoral Study,
EXIH Bank, OBctober 1880,
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Table IV-7-5 Casting Units by Size of Capacity in 19886

Capacity Class % of Avg. Capacity of
(tonnes per snnum)| units {Units (tonnes) in the class
Less than 1,000 14% 200
1,000 to 5,000 41% 2,867 -
b,000 to 10,0040 23% 6,882
10,000 to 15,000 7% 13,600
15,000 and more . 15% 26,368
100% 7,767

(d) Major Casting Suppliers

Amongst the units producing saleable castings, only a
handful have a national
cialize in making sophisticated castings for the automo-
Brief profiles of the

larger units in each of the three above mentioned cate-
- gories is provided

tive and machine tool

industries.

market. All these

in Table IV-7-6.
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Table 1V-7-6 Major Castings Hanufacturers in India

Name Ennore Foundries BCH_Engineering Ltd. Hysore.Kirloskar Ltd Mukand Ltd.
Establ ishment | 1959 - 1941‘ 1937
Locat ion Madras Ropar in Punjab | Harikar in Karnataka -

Annual Rs.489.3 million Rs.330 miltion(Unit) | Rs.385.5 willion Rs.3,030 willion
Turnover (1988) (1880/91) (1988) (1988)

Products and
Other Remarks

Sister company of
Ashok Leyland.

It manufactues bhoth
ferrous and non—
ferrous castings for

group companies.

It caters mainly to
the requirement of
the automohile

sector.

The plant has fully
mechanised core-
making and moulding
facilities, conti-
nuous type mixers
for cold set process
and latest moulding

unit.

For final checks,
it has specially
designated inspec—
tion and spot
facing jigs.

It manufactures
ferrous castings
mainly for the
automobile sector.

Apart machine tools,
and bell and roller

bearings, it also

manufactures SG iron

| and Cl castings.

The various divi-
sions are engaged
in steel making,
re-rolling,
Toundry machine

‘| building and

engineering

service.

The steel foundry

produces castings
for automobile,
ship building,
sugar, cement
industries,
defence services
and rzilways in
India and abroad,

N
~:“1M“/
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Table 1V-7-6 Continued,
Name Secals Lts. TELED Hindustan Hotors Litd
Establishment - 1945(Company) 1842 (Company)
Location Ranipet in Tamil Nadu Jamshedpur in Bihar | At five places
Pune in Maharashtra
Annual Rs.105 million - -
Turnover (1983/80)

Products and
Other Remarks

It is engaged in
the manufacture of

steel castings.

It manufactures
truck and bus _
chassis and body,
excavators,
industrial and
marine diesel
engines, general
and special purpose
machines, various
kings of electronic
equipsent weighing
and testing equip-

eent, etc.

It is engaged in
the manufacture of
automobiles, diesel
and petro engines,
excavators, steel
structurals, earth
noving equipment,
power shift

transmissions, etc.

Apart from depending
on in-house
facilities, it
procures castings
from outside sources

also.
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International Market
Horld Production

The foundry production in the world is shown in Tabfe
IV~-7-7 and 1V-7-8.

The foundry production in advanced countries has been
gradually decreasing. : '

In Japan, an increasing number of foundry suppliers have
tended to close their factories. As a result, foundry
users are faced with serious probler in procuring cast-
ings, especially hand moulded products of wedium/large
size. The delivery time required by suppliers has
become extremely prolonged in Japsn.

The increasing number of Japanese users purchase or plan
to purchase castings from such countries as KXorea,
Taiwan, China, and Thailand to secure stable procurement
of castings.

”This is the trend commonly observed in advanced coun-

tries for the foundry supply.

Considering this trend, it is considered that there
exists a great potential of Indian exports of castingzs
to sdvanced countries.
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Table 1V-7-7

¥orid Foundry Production

Unit: 1,000 tons

Year 1980 1985 1988

Japan 7,350 8,987 7,392
USA 13,705 11,480 18,516
Gerwany 4,392 3,999 4,017
UK 2,228 1,553 1,419
France 2,732 2,138 2,215
[taly 2,242 1,896 2,126
Korea 708 881 1,198
Taiwan 5086 g76 1,247
Canada 1,277 867 951
Hexico 939 634 405
Brazil 1,797 1,530 -
Turkey 285 414 557

Sourcé: .AFS Modern Caétihg
APO.JPC Seminar

1,000 tons

Table 1¥-7-8 Foundry Production _

in the Asian Countries(1988)
Unit:

Country Production

China 11,000
Taiwan 1,235
Korea 1,188
Thailand 135
Malsygia .50
Philippines 130
Indonesia 75
Singapore 30
Sri Lanka 6
Nepal 3
Hong RKong 1

‘Source:! APO-JPC Seuinar
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Exports of Indian Castings

Table IY-7-9 shows the tfends of castings exports from
Indis. :

Exports of castings from India have been growing rapidly
during the 1980s. However, in 1989-90, the export of
industrial castings and forgings was a mere 3% of the
total exports of engineering goods and about 2X¥ of the
total world trade in castings and forgings.

Table I1V-7-9 Exports of Castings
' ' Unit: Rs. Million

Year Industrial Sgnitary
Castings Castings
1880-81 ‘ 10 255
i981-82 . . 19 _ NA
1982-83 24 NA
1983-84 38 365
1984-85 82 | NA
1985-886 72 268.86
1986-87 158 285
1987-88 140 NA
1988-89 180 NA
198390 580 NA
Source: Industrial Castings:

1980-81 to 1986-87 - Directorate General
Commercial Intelligence and Statistics (DGCIS),
1887-88 to 1989-90 - Engineering Export
Promotion Council (EEPC)

Sanitary Castings:
Trade Development Authority

Exports of castings by type of product are shown 1in
Table 1V-7-10. -

Grey iron castings forﬁ_the magjor portion of the cast-

ings that are exported.  However, over the years the
proportion of steel castings in the total has shown an
increase. The reslisation for grey iron castings is

around Rs.10/-kg compared to Rs.b0-608/-ke for steel
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castings. Indian castings fetch prices lower than the
world average as they cater to the lower end of the
gsarket.

USSR and EEC countries are the wmajor buyers of steel
castings exported from India, while exports of iron
castings is mainly to the USA, Bther major buyer are
Saudi Arahia and Australia.

Table [V-7-10 Share of Exports of Iron and Steel Castings

0 1982-83] 1983-84| 1984-85] 1985-86| 1986-87

Exports of 34.3 | 38 82.2 T2.4 159.4
all castings
(Rs.million)

¥ of iron 82.8 9.7 50. 4 80.0 65.98
cagtings _

% of steel 17.2 20.3 |  48.6 40.0 34.02
castings :

Source: EXIM Bank report
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Necessary Conditions for Entry into the Worid Harket

The requirements of foundry users in Japan in purchasing

castings from abroad are as .follows:

- quality level which satisfies the internationally
acceptable standards;.

= punctuality for the term of delivery: and

~ stable prices,

The Indian foundry industry has fallen behind the levsl
of advanced countries in terms of technologies. The

following problewms with which the Indian foundry indus--

try has been confronted should be tackled when it begine
to promote exports of their products to goverseas mar-

kets.

(1) It can not produce high-quality castings, which are
required a result of the rapid progress in design-
ing and production technologies. '

(2) As a whole, foundries in India yse the machinery
with the technologies of the 1860s applying the
production technologies of that period.

(8) It is forecast that supplying capacity of the
foundry industry will not be able to meet the
increasing domestic demand in the near future .

(4) The production process adopted is obsolete and

labour-intensive. ¥ork conditions are very bad and
heavy manual work is prevailing at most foundries.
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Product Competitiveness Analyslis

Price Competitiveness

Current inter-cozmpany trading prices of castings at HMNT
are as shown in Table IV-7-11. :

Table 1V-7-11 Grey Iron Castings Prices at HMT

Unit Price
Rs./ks ¥/kg

149

MTB 24.8
HTE (For machine tools 18.7 112
and oprinting machinery)

KTP (For machine tools) 24.0 144
MTP (For tractors) 26.0 158
HTH ' 18.0 108
PTH 18.0 108
HTA ' 23.5 141

Note: Ex-works basis. _
Costs of proof cutting and primer coat are

not included.
Rs. 1 = ¥6

The prices of foundry products manufactured in Japan for
sachine tools are as shown in Table [V-T-12. These
prices include -costs for s wmaterials certificate,
dimensional recofds, proof cutting, hardness check, and
primer coating. Prices are actually decided according to
such conditions &s the shape of product, quality, vol-
~ume, delivery, etc. '

Table JV-7-13 shows the prices of igported foundry
products in the Japanese market.
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Table 1V-7-12 Prices of Japanese Grey I[ron Casting for
Machine Tools in Japan (1990 price)

Unit: ¥/kg
Size | Price
Over 3,000ksg 200 - 220
500kg - 3,000ksg _ 180 - 200
Below 500kg : 190 - 210

Note: Delivered hasis.

Table IV-7-13 Prices of Imported Gréy Iron Castings for
Machine Tools in Japan (1990 price)

Unit: ¥/keg

.Exporting Country . _ Price =
Kbrea 150
Taiwan 180
Chinsa 140

Note: CIF basis at Yokohama/Kobe port.
Price of machine tool parts of 1,000—2.500kg/piece.

Prices of grey iron castings from variocus sources are
compared in Table IV-7-14.

¥hen the price of HHT’s castings is compared with that
of competing products, such expenses as proof cutting,
method inspection/hardness inspection, ‘inland freight,
ocean freight, insuraﬁce, and custom clearance should be

added to ex-works prices for HHMT’s castings. Freight-
froe Indian port to Japanese port is roughly estimated
at ¥21/ksg.

It can be concluded that HMT's castings are nearly at
the world competition level in terms of price even when
these additional expenses are taken into consideration,
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Table [V-7-14 Price Cowparison of Gréy Iron Castings for
Machine Tools at the Japanese Market
(1990 price)

Unit: ¥/kg
Source , Price Trade Terms
Japan 180 - 220 Delivered basis
Korea 150 CIF basis
Taiwan 160 CIF basis
China 140 CIF basis

HMT (India) 129 - 177 C & F basis (Rs.1=¥8)
(Estimates) '
F basis (Rs.1=¥5)

111 - 151 C &
€ & F basis (Rs.1=¥7)

147 - 203

2. Product Quality Competitiveness

Bue to its obsolete technologies and faciiities.

quality level of HMT’s castings is far behind the inter-
national level, The followings are pointed out as the

major quality probleas of HMT products.

(1) Inferior appearance _
- Rough surface, especially at vertical surfaces,

due to sand-burn and surface fold.

- The edge of sharp corner is not clearly shaped.

- Repair welding is done 2t critical parts.

(2) Deforaation

~ Deformation due to swellihg is often observed at

the center of products.

(3)  Excess cutting margin

- Excess cutting wargins are reserved because the

deforeation is adjusted by proof cutting.

(4) Dimensional dispersion

- Adjustwent piece by piece is required for casting

parts to be processed on specialised machines.
- NC processing requires table accuracy because
adjustment process takes extra hands.
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0. Production Facilities and Product Technology Assessmrent

HMT foundry shops have been accorded a positioning sec
ondary to the main products (i.e., machine tools, print-
ing machinery, and tractors). Without any significant
investwent and as a result, with old technologies and
inferior working environment, workersg’ morale and pro
ductivity has been low.

1. Production Faci}ities

The present situation of production facilities can be
sunmarised as follows:

- Superannuated facilities, especially sand plant,
poulding facility, melting facility, and finishing
facility.

- Operation by experience, without quantita@ive
control.

- The Feasibility Report for Hodernization of Foundry
[411 was prepared in 1983, but it was practically
not implemented.

- Diversified product mix frdn_saa]l components to
large parts, from sesll gquantities or lack of
production of all items in each foundry shop.

-  Extraordinarily large number of maintenance crew
(about 15% of total). '

(a) Sand Preparation Facility

(1) Native river sand is dried and processed in the
foundry, while in Japan, the compacted silica-sand
with determined grain size ‘is available.

(2) Sand preparation is important for the casting
guality. Sand test is carried out in each shop,
but the data is not wtilized for the quality
inprovelenf.
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(3

(4)

(5)

(8)

Sand preparation is manually controlled and quan-
titative control insufficient.

Sand delivery and recovery are carried out by an
openwtype process and core-knock-out wmachines of
open-type are used. As a resuit, dust causes wmany
of the problens,

Bry sand is not available in wediuw/large quanti-
ties, 80 the drying furnace occupies precious
eoulding space.

Various core ﬁakins processes such as oil_sand,
€02 sand., alkyl resin, cold-box mould, and shell
prould are used.

(b) Melting Facility

(D)

(2)

(3)
(4)

(5)

(8)

o

Low freaquency induction furnaces of 1.5 - 5.0 tons
capacity are used and rather long melting time
necessary.

Initial melting time: 5.5 Hr.
Subsequent Charge : 1.0 Hr.

Most shops are not equipped with instantaneous
chemical analysis meters before discharge. The
wet. type chemical  analysis takes time, which
causes problews for the discharge temperature
control. '

The wedge test used for the chemical analysis,
gives only rough marks for macro-judgement.

The conventional cupola still exists for use in an

- eMergency, but is rarely used.

Ladle preheating is not available.

Raw material input is carried out by manual opera-
tions.

Corroded scrap induces to gﬁch slag.
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(c) Moulding Facility

(1)

(2)

(3)

Jolt squeeze turn-over type for smaller size, and

Jolt squeeze pattern draw type (made by BHD) for
wedium size are applied.  But BMD-made pattern
draw type is net popular in Japan, bhecause of
fluctuations in hardness, mould-shift and sand
inclusions,

Ramming is not applied with the Jjolt squeeze
process, w®ith the result +that the sand burns,
particularly at the vertical wall, are. found.

Thin flask thickness causes deformations.

Flask c]anpins is weak and wooden wedges are
insufficient.

(d) Finishing Facility

(1

(2)

(3)

{(e) Hould

(1)

(2)

Finishing facility such as shot blast/hydro blast
for large-sized castings is not fully equipped.
Most foundries are contracting fettling orperation

‘outside. But due to the insufficient facility,

finishing work largely depends on wmanual work.
Therefore a part which 1is difficult to reach
remains unfinished. :

Castings with unfinished surface primer coating
requires considerable touching-up after machining.

The above are unacceptabie conditions, if intended
for sales cutside, :

Making Facility

Houlds are totally wade in-house. Materials with

sufficient tolerance are used.

Tolerance is checked by ruler. Without precision

measuring apparatus which is necessary for larte-
sized wooden moulds with severe sllovwances. '
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2. Product Technology

(1)

(2)

s
LTI

(3)

(4)

(5)

<
o

(6)

(1)

Too much cutting wargin. Cutting margin is almost
double of Japanese standard, which requires more
time for machining and pushes the cost up.

Too much diwensional dispersions. Even the mass
produced engine cylinder block needs individual

adjusteent before setting for the machining, which

would be impossible for future NC-machining.

Large distortions
Distortions appear on such long castings as beds.
Swellings are galso observed.

Thick finsg
Large amount (3-8 mm) of fins appear at the join-
ing part of wost products.

Rough surface
Rough surface is mostly caused by irregular sand

grain size and by the lack of ramming actions.

Ne vent hole in moulds for €02 moulding and cold
hox process.

Unacceptable welding repairs

3. Production Technology

(a) Paitern Making

(1)
f‘} (2)

(3)

Beodar is wostly used for wooden moulds. Poly
styrene foam and urethane materials are also used
for moulds but synthetic resins are not used.

A drawing of a wooden wmould is not drafted.
Casting engineers direct the tolerance and the

parting configurations on plans.

Steel components are sometimes utilized for the
manuyfacture of a core for large casting.
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(4)

(5)

(8

(b) Sand

(1)

(2)

#ooden boards of 40 - 50 mm thick are generally
used for core moulds. Plywood is hardly used.

Corner radius is not applied for some products.

Inspection is wmade by the measuring scale and
height gauge, No precision instruments and 3-
dimensional measuring apparatus are used.

Control

Sand preparation standard differs slightly in esch
factory.

Sand preparation standard, not immediately updated
with the defect reports on ihe casting quality.

| (¢c) Houlding

.
i

Dry

(1)

(2)

(3>

(4)

(5)

(6)

(1)
(8)

(9

Sand Mould
The corner radius not applied.

The gating systews by experience and individual
judgment.

Defective core moulding.

Core-shift due to inaccurate spacing between main
and core rould.

No heating sleeve and insulation sleeve.
Ho vinyl exhaust tube,.

Smaller pouring box.

No exhaust gas passéga.in Rain nou{d.

No sealing material at the mould joints, ‘instead
of the clay. : :
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(10)

(1

(12)

Ny

"-._"/

(13)
(14)
ii. co2

(D)

(2)

Weak swell preventive scheme by bolt clamping with

wooden wedge.

Defective mould, repaired with the dry sand, dried
by way of gas burner.

Uneclean pattern shop.
No high-temp. resistant paint (ex. Zr02-base).

Chiller plate directly attached to the mould.

Mouliding

No vent holes in the mould, unable to confirm the
€02 gas filling.

Defects caused by the pattern-draw, vpartially
repaired by €02 sand, but hardening is insuffi-
cient.

iti. Green Sand MNoulding

(1

(2)

(d) Hould

Hanual transfer for the flask.

Manual pendulum operation after the discharge..

Drying

il burning drying furnace, irregular temp. distribu-

tions

causing distortions and cracking.

(e) Melting and Pouring

(1)

(2)

(3

Low frequency induction furmace; 1.5 - 5.0 tans.
capacity. :

38 ton/Hr. Cold Blast Cupola rarely oberated.

Manual operation of raw material inputs based on
experience without any measuring appliances.
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(4)

(5)
(8)

1)

Instantaneous cherical analysis unavailable: too
ruch time required to adjust the chemical composi-

tion due to wet anslysis.
Quality check by the ¥Yedge Test only.

Pouring temperature controlled by the optional or
the immersion type pyrometer. i

Ladle pre-hest wunavailable, causing rapid teup.
decrease. '

(f) Decomposing, Sand Shake-Out, and Fettling

(n

(2)

(3

(4)

(5)

(6)

Shake-out machine available.

Hanger blast, tumbler blast, table blast for
small/wedium sizes, but larger sizes must bhe done

manurlly.

Blast performance not good, burned sand still on N
the surface, no visible metallic lustre on the {

surface.
Corner grinding and core grinding insufficient.

Fins are too thick to grind. Incomplete finishing
causes extra machining.

'Unacceptable Eutectic Weld repair on the surface.

(g) Testing and Inspection

(1)

(2)

(3)

¥et analysis, (-5, S5i meter. Ladle analysis by
C-si, meter. '

Hechanical properties tested.

Microscope inspection available.
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(4)

Dimensional check, appearance check by the indi-
vidual inspector. But for the wmass produced
itess, total inspection net available,

Visual inspection applied does not meeting with
international standards.

4, Haintenance €ontrol

(1

(2)

The mwajintenance works are carried out by the
mechanical and the electrical group on & 24-hours
-basis, which consist of

86 persons at MTB,
3b at MTK,
28 at MTP,
30 at MNTH,
13 . . at PTH, and
25 at MTA.

Though preventive maintenance is sttempted, there
are occurances of breakdowns of more than 10 days,
-due to the excessive superannuation of the facili-
ties. - :

5, Quality Control

(1D

(2)

(3)

The quality control data at the stage of sand
preparation, melting and pouring, and the dats of
chemical composition and the mechanical property
tests are collected but not effectively analyzed
and evaluated.

The above data are not utilized for the noh-con-
foreity control and for the corrective actions on
the defects encountered during the production.

The number of staff in charge of gquality contrel
is swall. The appearance inspection at the des-
patch and the occasional QC patrols in the machine
tool shop are only conducted for the quality
control activities.

~230~



Input Factor Analysis

Labour

HHT foundries are characterized by aged workers with
fonger service years.

Mean Age Averages Years of Service
HTB 48 years 28 ~ 30
HTK 46 . 22 - 24
HTP 48 238 - 24
KTH 42 20
PTH 42 20
RTA 42 20

The aged workers are concentrated in the pattern making,
noudling and the melting shops.

| ()
Younger generation are desperately needed for the fu- '
ture, including in the electronic field.
Raw Material and Auxiliary Materials
Individual procuregent is done at each local unmit. The
domestic procurement occurs without any probless, but
the fead tiee varies from 2 weeks to 6 months.
{(a) Meiting Raw Material
i. ¥elting Raw Pig Iron
Two types of pig iren are available in India. {hé

n P S

C S ¥
A 3.6-4.0 1.25-1.15 0.5-1.0 <0.04 . <08.05 (%)
B 3.5-4.0 1.75-3.25 1.0-1.56 <0.04 <0.05
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But open storage induces corrosion.
The procured unit weight of about 10 XKg is too big for

the

induction furnace; the resultant crushing operation

in the HMT shops increases the extra cost.

ii. Return Scrap

The

feeder, riser and gates used in the casting are

returned to the foundry, as well as the unaccepted
products.

iii. Return Steel Scrap

The forged scrap and the steel plate scraps are avail-

able.

iv. Alloyed Steel

Dorestic alloyed ferrous steel is available; Fe-Si, Fe-

Mn,
The

Fe-Cr. :
inoculating Ca-Si is available domestically or can

be obtained fros France and. Japan.

(b) Moulding Raw Haterial

(1)

(2)

(8)

(4)

(5)

(8)

(7

Domestic river sand available, quality, S$i02 98%,
AFS No. 45-40. The Green Sand is dried in HHT
foundry shops.

Bentonite/Water Glass available in India.

Self—hardeniné:additives and the catalyst also are
available in India.

The wax-base gas-exhaust is applied but the syn-
thetic tube is not applied.

Heating and insulation sleeves are not used.
Clay pipe is applied in the sprue,

The mould seal material is not applied.
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E. Identificetion of Prospective Product Groups snd Product
Hix :

The future product mix of foundry group is proposed to
consist of two groups, i.e., (1) supply of castings to HHMT
business groups, {2) sales of castings to outside users.

1. Supply to HHT Business Groups

In order to secure stable supply of castings to HNT
businesses, foundry units should undertake necessary

peasures

- to expand production facilities in keeping with busi
ness growth of user business groups; and

-~ to improve product quality responding to the require-
ments of user business groups.

- Rearrangement of producing castings at individual
foundry units should be examined from viewpoint of
the integration of production of similar products at
a unit and the specialisation . by product type of

individual units.

2. Sales to Outside Users

" For the sales of castings, the following three product
groups are identified as promising.

(1) Casting parts to be produced in a larse quantity

Demands of the following castlng parts are expect-
ed to expand in Indis.

Puap components: Casing, lepeller, Pump Base,
s Bearing housins '

Valve components: Body, Bonnet, Gland, Handle
Blowers: - Casing, Bearing housing, Guide
Yane :
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(2)

(3)

Compressors: Cylinder, Guide Vane, Distance

Peice

Karine Engines: Cylinder Head, Jacket, Cylinder
Cover

Casting products to be produced based on the tech
nologies at HTK

Based on the technologies of cylindrical casting:

Paper Roll, Rubber Roll, Roil Head, Roll
Shell,

Steel Hill Chilled Roll

Based on the technologies of flat casting:

Paper Roll Frawme, Cast lrﬁn Gears

Mass production of casting parts for aﬁtonobile

engines based on MTP’s technology for diesel
engine parts
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F, Direction of Harketing Strategy

‘The following basic concepts'is proposed for the foundry

‘business.

(1)

(2)

(3)

Separation of foundry business from existing
business groups ' :
. *

It is proposed to make foundry divisions into an
independent business unit under the name of the
Foundry Business Unit separating them from the
units, such as MTB, MTK, etc., to which they at
present belong.

Ahcopding to this direction, the foundry business
unit should be attached a status of independent
profit centre and the marketing and ssles sections
will be set up within the Group.

Expansion of production capacity

It is proposed to undertake urgently the moderni-
sation of production facilities and iamprovement of
production control.

With this project, production capacity of foundry
at HHT will be expanded over and above the compa-
ny-wide requiresents.

Expansion of Sales to Users Qutside

The foundry business units will sell surplus
products to outside users.

HHT currently does not sell castings to outsiders.
Therefore, the foundry business unit is required
to take active measures for sales expansion.

Based on the basic strategy, the direction of marketing
strategy of the foundry business unit will be as follows:

(1) To exploit the potential in the domestic

arket

—-244-
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(2)

(3)
Actions

(1

(2)

(3)

(4

To establish & reputation for its internationally-
acceptable level of quality

To promote sales to overseas

to be taken for this strategy are as follows:

Sales division and marketing section should be rein
forced.

Sales and marketing personnel with experience will
he transferred from other business groups.

Harket rasearch will be undertsken to {identify
potential users and users’ needs and requirements,.

First priority will be given to the domestic market.
After the establishment of capability of supplying
stable products within the delivery deadline, sales
efforts will be directed to overseas markets.

First of all, wmarkets for wedium-quality civic
equipsent such as man hole covers and cast iron
pipes will be targeted. With that experience HMT
will graduslly extend its business to more sophis-
ticated and value-added cast iron products.

Karketing efforts should be assisted by the renova-
tion of production side such as the modernisation of
production technology and the expansion of manufac-
turing capacity.

~ 245~



Necessary MHeasured Concerning Cost Reduction

Productivity leprovement

The present levels of productivity at HMT foundries

measured by the per capita vield are as follows:

Unit Honthly Yield
(tons/man)

MTB ¢.50
HTK 0.57
MTP 0.73
MTH 0.45-
PTH 6.80
MTA 0.44
In Japan, this figure is at least 6.0 tons/man at

mechanical-mould and hand-aould factories. :

In order to improve HMT's level of productivity to thé
Japanese standard, the folloging measures should be

taken, _ : :
- Introduction of automsted moulding

- Introduction of core shell moulding
- Introduction of the Furan meulding process

Quality lmprovement

The present defect ratio of HMT foundries are high as
follows: '

Unit lefect Ratio
(%)
MTB 12.54
KTK 4.93
HTP 13.90
TRP 7.50
HTH 1.76
PTH 19.72
MTA i2.00
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In addition, the ratio of defects found after the deliv-
ery to the machine shop are also high.

In order to decrease defective products, proof cutting
of castings should be done at the foundries.

Hith the proof cutiing, the loss of time because of
defects after machining operation will decrease and the

extra stocks of wmaterials in anticipation of defects
will be reduced.

This also facilitates the immediate feed-back of infor-
mation on quality and the gquick action for the improve-
gzent of quality.

3. Introduction of New Technology

Various itegs of new technology should be'ihtroduced for
the cost reduction in the foundries.

(8) Reduction of cost of patterns
- Use of synthetic materials
- Use of aluminux die-cast metallic patterns
- Use of plastic patterns

(b) Adoption of the Furan sand moulding

The Furan sand moud)ling has several advantages such as
the easier recycling of used sand snd shortened produc-
tion process.

(b) Adoption of static automatic amoulding

(d) Adoption of shell wmoulding.
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H. Necessary Hoasures Concerning R & D

Depending on the introduction of the new production technol-
ogy, the processes of Furan wmoulding and shell moulding
should be developed by RE&D.

The improvement in quality to the internationally competi-
tive level should be the pursuit for future R&D activities.
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Necessary Heasures Concerning Production Facilities and

Technology
(1) HModernization of production technologies

a. The quality standafd should be of an international
level. : '

b. Effidiencies of labor, machineutilization, and energy
should be wupgraded to the level of advanced countries.

¢. The improvement of working environment and pollu~

' tion coniro!l sheuld be promoted.

d. Elimination of heavy and dirty work should be
achieved by the introduction of sutomated produc-
tion.

(2) Modernization of production control

a. Establishment of the quality assufahce systen

b. Establisﬁment of delivery contro! system to short-
en manufacturing time and reduce stocks

(3) Expansion of production output
Production output should be targetted according to
the following scale.
1995 Target 2 tons/man/month
2000 Target 4 tons/wan/manth
(4) Establishment of a model plant

Establisheent of a model foundry plant is to be
proposed with the objective of the pilot appli-
cation of up-to-date technologies and the diffu-

'sion of technologies to the other HMT foundry

shops. Quality, accurscy and strength should be
analyzed at the model foundry.
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Iv—8 . WATCHES

Market and Competition Analysis

A.
1. Intand Market Analysis
(a) Market size and growth
The total consumption of watches in India grew by more
than 4 times in the last decade but the share of indige-
nous production in the consumption decreased from 74.5%
in 1980/81 to 44.8% in 1930/91. This is mainly because
there is a big supply shortage and unauthorized imports
covers the gap between supply and demand.
Table IV-8-1 Market Size of Watches in India
(Q'ty in million pcs)
Total Indigenous Production Outsicle’k1
Consumption o
HMT ALLWYN _ TITAN OTHERS
1980/81 7.1 3.51 - - 1.78 1.81
1985/86 14.2 4.53 0.83 - 1.17 7.67
1989/90 27.1 5,86 1.50 1.35 3.74 14.55
1990/91 30.7 6.30 1.10 2,00 4.30 17.00
1994/95%2 45.5° 14.00 3.50 .00 6.50 15.50

Note: %1) Unauthorized import and tourist personal imporf

#¥2) Tentative
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Table [V-8-2 Indian Watch Production During 1990791

(@’ty in million pcs)
Mechanical Quartz ‘ (%)
Total Share

Handwound ADD Analog Digital

HMT 4.82 06.30 1.14 .08 6.34 45.9
ALLWYN 0.50 0.256 0.35 - 1.10 §.00
TITAN - - 2.00 - 2.00 14.5
Other i.lS - ' 0.23 - 1.41 10.2

organized

Small 0.50 0.06 0.80 1.50  2.96 21.4
Scale : T
Total 7.10 0.61 4.52 1.58 13.81 (100%)

(b)

Production of mechanical watches in the previous vyear
(1989/90) was 8.13 million pecs and it decreased to 7.7}
million pecs in 1990/91, whereas quartz watches increased
from 3.4 million to over 6 million pes. The share of
Quartz watches in Indian production is around 44% in
19906/9]1 and is expected to Kkeep increasing to nearly 70%
in 5 years time, while stagnation is assumed for mechan-
ical watch demand. '

Customer analysis

~In rural areas, consumers .still have a preference for
mechanical watches because of their durability and low
maintenance cost. Especially mechanical ladies watches
are still in big demand. But in urban areas, there is a

clear trend of demand towards Quartz watches.
Although demand in the medium price range of gquartz

watches is supposed to increase rapidly., demand in the
lower price segment is also expected to be strong be-
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(c)

‘cause in urban areas the younger generation seeks for

guartz digital as well as quartz analog (at the lower
price) as their firgst watches.

Regarding area by area consumption, east, south central,
west and lower north are the areas with strong demand,
with demand share estimated at 20%., 18%, 15% and 15.5%,

respectively.
Competitor analysis
TITAN
TITAN, which belongs to the Tata group, started market-

ing QAW in April 1987 and has so far sold over 4.3
million watehes, being the leader in quartz analog.

Because of their better design, higher level of product

availability and effective advertisements, TITAN is
expected to continue its an edge over other competitors.

To enhance the brand image, they are planning to go into

jewelry watch manufacturing in the price range of Rs.
25,000 to Rs.40,000. '

Their sales plan for the current year 1991/92 is to
market 3.5 million, up 75% from the previous year. They
are very active in expanding in the lower price segment,
introducing polyvamide case watches and tying up with
TIMEX, of U.S.A., with whom TITAN have set up a new
joint venture company te produce 2 million quartz analog
and ana-digi watches. TITAN is also setting up a 100%
EOU (Export Oriented Unit) targeting the exports to the
U.S.A. and Europe. '

ALLWYN

Provided with watch technology by SEIKQO, ALLWYN has been
the major competitor to HMT and their mechanical watches
have been well accepted in the market. However, under
increasing competition in quartz watches, ALLWYN's
performance is getting worse, achievihg.less than 50% of
the target in 1990/91.
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Tabel 1V-8-3 Allwyn's Sales Performance in 1990/6G1

"(Q'ty in millions)
PLAN ' ACTUAL %
Mechanical 6.85 0.57 60.0
QAW 0.85 0.27 31.8
Total 1.80 0.84 46 .7

They are trying to increase the sales of QAW to 0.75
million, an increase of 18% in actual terms. in 1991/92.

iii. HMT's position

Although HMT's share was 45.9% of overall indigenous
production last year, it fell to only 20% of the quartz
watch production, placing them in second place after
TITAN who holds 32.8%. TITAN dominates the market for
quartz analog with a share of 44.2% whercas HMT has a
25.3% share.

To cateh up with TITAN, HMT plans to increase the pro-

duction capacity of quartz watches to 2.5 million this
year and 6.5 million by 1995/96. '

Table 1V-8-4 Quartz Competition Between HMT & TITAN

(Q'ty in million)

1990792 1991792 1992/93

HMT ' 1.2 ' 2.5 4.0
TITAN 2.0 3.5 © LD
(OWN) (2.0) (3.0) (3.0)

(TIMEX) = (0.5 (2.0
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2. International Market Analysis

{a) Market size and growth {(Production)

7563 million

The world watech production in 1980 was
and 14.1%

pieces of which 53.8% were QAW, 32.1% QDW
mechanical as illustrated in Fig. IV-8-1.

Fig. IV-8-1 World Watch Production in 1990

Mechanical (14.1%)

106mil, pcs.

405mil. pcs.

P

QAN (53.8%) \ 242mil. pes.
ol (32.1%)

T
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The production of watches inéreased by ©62% during 1985
and 1980 and this was attributed to the rapid increase
of quartz analog watches,

Table IV-8-5 HMT's Watch Productien
Unit: 10,000 pieces

"85 '86 "87 "88 *89 90  change (%) % of
- "85-'90 ‘Total

H 143 133 128 122 114 106 - 25.9 14.1

MEC

QDW 149 225 230 320 227 242 + 62.4 32.1
QAW 173 200 227 308 341 405 +134.1 53.8
Tot

al 46b 558 5856 660 682 753 + 61.9 i00 %

(b)

The pfoduction of mechanical watches declined by 40.5%
between 1980 and 1990, due to the increasing demand for
QAW.

Welcomed widely in the early 1970's, qguartz digital are
giving way to gquartz analog because of the former’s
cheaper image and less fashionable design. More than
half of the total watch demand is from North America.
Western Europe and Japan.

Competition analysis

In 1990'Japaﬁ-pr6duced 43.2% of the world's watches
followed by Hong Kong (23.9%) and Switzerland (10.3%) as

it1lustrated in Fig. IV-8-2,
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Fig. I1V-8-2 World Watch Production in 1990 by Country

Others (22.6%)

170mil. pcs.

Japan (43.2%)

325mil. pcs.

180mil. pcs.

Hong Kong caz.gx;\\\\

e

Switzeriand (1B.3%)
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Table IV~-8-6 World Watch Production

(Q'ty in million)

1989 1990 % Growth % of Total
Japan 285 325 14 43.2
Hong Kong 172 180 A7 23.9
Switzerland 73 78 5.4 10.3
Others 152 170 11.8 22.6
Total 682 - 753 10.4 100

Japan and other areas excluding Hong Kong recorded
growth of 14% and 11.8% respectively in 1990. As Japan
exports increasing numbers of quartz analog movemeni
assembly to Southeast Asian countries/regions like
China, South Korea, Taiwan, Thailand etc., mainly
through the Hong Kong market and sometimes directly, the
production in those areas is expected to increase.

Hong Kong produced 180 million watches in 1990, Most of
the ali-digital watches were produced on commission 1in
China. Switzerland enjoved the favorable market for

high-grade watcheés with growth of 5.4% over 1989. The
former occupies the lower price range and the latter
concentrates on the higher price range.
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(a)

(b)

Producet Competitiveness Analysis
Competitiveness in Inland Market
Price competitiveness

Pricewise, HMT competes with most supplicrs on an equal
basis but TITAN provides dealers with an attractive dis
count scheme that forced HMT to offer special discounts
to its dealers. ALLWYN offered a direct discount to
customers, though only for a limited period during last
vear. this was the {irst case of this type in India.
HMT's major competitor, TITAN, increased prices twice in
the last fiscal-year, but onltly after HMT lincreased
prices. At the same timé, they tried to rationalize
their prices keeping in view their competitiveness in
the market. HMT's present fixed. price system and price
decision process are in question as to their ability to
meet such a competitive and fluctuating market as Iin

consumer products.

HMT has four watch factories and 14 assembling units.
Bangalore is old and has iittﬁe automation while Sfina—
gar is very inefficient. ‘Components and final products
have to be transferred'from one place to another very

often. Unless these inefficiencies are rationalized as

scon as possible, price competitiveness may be lost
sooner or later because TITAN has a modern and concen-

trated factory with less people.

Product quality

According to HMT's self rating on customer’'s recogni-
tion, TITAN is superior to HMT in quality and aesthet-

ics.
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Table {V-8-7 C(Custowmers' Recognition of Hajor

¥atch Hanufacturers

(LOYW) 1 2 3 4 - b (HIGH)

1. Technology
HMT . X
TITAN X
ALLWYN X

2. Quality
HHT X
TITAN X
ALLWYN X

3. Aesthetics

HHT X
TITAN . I ¢
ALL¥YN X

Although HKT has a reputation for durabie mechanical
watches, it is not so .in QA¥ where the appearance of a
watch has an enormous influence over the expected quali-
ty. Since Citizen-made quartz movements are widely used
throughout the world, watch functions themselves do not
differ very amuch. ' '

Design, including materfals and colours to be used and
finishing of visible parts, .is very important for con-
sumer goods and this mway not be fully understood yet by
HKT. Especially metal watch cases and straps must have
improved design and surface finishing including gold
gilt.

Cost reduction is not supposed to be attained only by
cutting the purchase price from sub-contractors. It has
to be a joint effort of HHT and the sub-contractors to
reduce the manufacturing cost while keeping the high

quality standards of products. There seems to be more

roow for HMT itself to improve in this area.
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Product avatlability

It is said that the mode! aQailability of TITAN watches

required by customers at any given time is around 70%.
On the other -hand, it is claimed that HMT's is less than
50%. This difference creates the possible loss of sales
in favor of competitor's products and alsc gives more
credibility to the dealers of the other products.

Failure to match sales and produdfion plans and an
inflexible manufacturing system may be the reasons for
these problems. Noticing that watches are more market-
oriented products, all the systems, from production and
material procurement to marketing have to be geared to
meet market needs. It seems that this is what TITAN in
particular is trying to achieve.

Competitiveness in International Markets

Ihdian watch produciion of 13.8 million pieces holds a
negligible share of 1.8% in the world market of 753

million. In Japan, Citizen corporation alone produced

146.2 million pieces, more than 10 times the whole

Indian indigenous production.

The producticn of medium priced watches is carried out
in Hong Kong. South Korea and Taiwan,_whiie lower priced
watch manufacturing is conéentirated in China and Thai-
land. High priced watches are produced in both Japan

and Switzerland while multi-function high-tech watches-

are manufactured more in.Japan. =~ Thus East and South
East Asia are becoming the supply centres.for watches
below the medium priced zone. ‘

This area is closer to Japan who is the main supplier of
quartz movemenis, and also to Hong Kong, which is a big

market . for them. In this context, India in general has
certain disadvantages for procurement of the key parts’

(quartz movements) .

But labor costs in the area, except for_Thailand and

China, are not cheap any more. South Korea has become
the highest labor cost nation, followed by Taiwan, Honsg
Kong and Singapore in that order. For India, this opens
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up real opportunity to enter into the world watch market
in the lower and medium price zones,

The problems for HMT are its high production costs, poor
design and rather rough finishing. According to inde-
pendent research, the-prices offered for export from
Tdiwan are in many cases cheaper than HMT watches by 10-
28%. Since it is a general practice that the first
qﬁotation made before specifying the destination or
customer name includes a 10-15% negotiation margin, the
price difference will be even larger. Even if the
explanation is acceptable that high import duties and
the devaluated currency make the cost of imported parts
more expensive, there still is a necessity for HMT to
improve their productivity and squeeze down both admin-
istration costs and invenlory costs because watch makers
in other countries can still generate profit without"
being paid the export incentives. By succeeding in
reducing the manufacturing cost, producing a more
market—oriented.deéign, and imbroving‘on meeting deliv-
ery ddmmitments. HMT can improve their export potential.
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Production Facilities and Product Technology Assessuent
Production Facilities

The production facilities for the mechanical watches,
which make up almost half of HMT watch production, are
basically enterprises from the 1970s, and the assembly
lines are entirely dependent on manual labor. The
feeding lines which connect various production appli-
ances are totally without autowation. While the inspec-
tion systems are also wmanually processed, the products
of the mechanical watches, which are composed of husge
apounts of the components (about 250, plus about'SO'of
sub-assembly items), require vast manual labor partici-
pation. '

On the other hand, for the quartz watches, which are
expanding rapidly in the market, the number of compo-
nents is relatively. fewer (about 160) but more stringent
quality control is required. The difficulty is that the
main components depend entirely on imports from outside.

The world trend is to shift to mass proeduction and mass
sales, prerequisites on exports. in India, as long as
the protected domestic wmarket prevails, the current
status may be tolerable for the time being. However, in
the predictable near future, a policy of open market and
free trade would permit higher «quality and cheaper
foreign products to come into the Indian market, and the
watch maker cannot sustain this competition relying only
on cheap labor; they would not be able to compete unless
automated, unattended continuous production were imtro-
duced for the expansion of production and for the reduc-
tion of costs.

A watch changes according to the wearer’'s requirements,
frorm conventional necessities of 1life to fashionable
decorative requiresents. Along with the superiority of
the mechanical parts, the superiority of the appearance
and the design becomes vitally important to overconme
world-wide competition.
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Product Technology

The level of technology for the mechanical watches is
sufficiently advanced when compared to other mechanical
watch manufacturers.

In the field of gquartz watch production, PCB {printed
circuit board) has been introduced but a modernized
facility to allow further introduction of the high-tech
automated technologies is needed for uniform quality and
for mass productiion.

Productibn Technology

The watch industry of the world has become oligopolistic
with giant enterprises successfully overcoming stringent
world-wide competition.

The world demand is about 700 million units per year, in
which Japan dominates at about 400 million units. The
Citizen Co., Japan, the orginal collaborator of HMT .,
produces 150 million units per year (1990 cutput). HMT,
on the other hand, currently produces 6 million units
per year but this will soon grow to 10 mitllion units,
This is still far below the production of expected
competitors in the future export market.

To sustain the competition, even with the handicap in
the production volume, HMT should naturally aim to
acquire a reputation for quality., segregation in fash-
ionable design and a large assortment of the product
mix, which inevitably would lead to the flexible manu-
facturing system.

The domestic competitors already have modern technology:
HMT should hastily prepare for the modernization of
their production technology with the introduction of
CAM/CAD. CNC and robotizing. This would enable 24 hour
unattended operation.

Also improvement in design, which includes more modul i~
zation in the mechanical parts, and change in the ap-
pearance and orientation of the case parts are needed.



D. Input Factor Analysis
1. An overview

The Watch Business Group (BGW) now has five units which

has been producing different products and/or components.

A summary is presented below:

Table IV~8+8 Comparison of Five Units
Unit Products _ Ne. of employees
Watch Factory | & 11 Hand Wound, Automatic. 2,665
{Bangalore} Quartz Analog (CKD)
Analog-Digital
Watch Factory 111 Hand Wound 963
(Srinagar)
Wateh Factory IV Hand Wound ) 1,995
(Tumkur) : Quartz Analog '
{(Manufaeturing)
Watch Factory V Hand Wound 1,419
{Ranibagh) Quartz Analog :
(Trading)}

Svecialized Watch Watch Cases 175
Case Division : (1930)

(Bangalore)

Miniature Miniature Power Cell .28
Battery Unit _ (1990)
(Guwahati)

In additien to the above units, BGW has 14 watch assem-
bly units which are established by Jlocal governments
with assistance from_HMT.: These units assemble mechani-
ca!'and_quartz watches using parts exclusively ‘supplied
by HMT. HMT pays these units assembly charges on a per
watch basis. HMT uses a . limited number of movements for
both mechanical and quartz.ﬁatdhes, while a wide range
exists for appearance parts, especially cases, and here
significant cost differences arise. .Cost of a movement
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for a mechanical watch approximates Rs.125, and quartz
Rs.185, while cases together with straps range from
Rs.100 to over Rs.1,000.

Other éxpenses included in outgoings rose sharpty from
1988-89. As indicated in the schedule below, signifi-
cant inecreases are noted in rate and taxes, excise duty
and advertising and publicity. Increased advertising
and publicity is a result of HMT's intensive effort to
increase market share in the aquartz watch market where
Titan has the dominant share.

(Rs. in Millions)

1980-91 1988-89

Power and fuel 26 21

Rates and taxes 22 13
Excise duty 129 30
Advertising and publicity 81 20
Other agents commission 210 ' 161
Others 173 130

640 374

One faéfor which requires attention is that Watch Facto-
ry IIT Srinagar has not been properly operating due to
social unrest in the area. The number of employees
decreased by 230 to 953 from 1989-90. During the same
period, sale value of production of this factory de-
creased to Rs.7 million in 1890-91 from Rs.1,051 million
in 1989-90. ' '

Selected key figures for the 3 years ended March 31,
1991 are presented in Table 1V-8-9, and a cost summary
of selected.types-of watches manufactured in Watch
Factory 1 & Il (Bangalore) and Watch Factory IV (Tumkur)
for the year ended March 31, 1990 is shown in Table
IV-8-10. .Cost information for March 31, 199! was not
available in time for analysis.

Materials

‘"There has been a constant increase of.material cost over
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the 3 vear period ended March 31, 199]. The causes of
the increase inciude, increased raw materials costs such
as steel and brass, increased use of precious metals
such as gold for plating, etc., and increased cost of
imported materials caused by the weakening- exchange rate
of the rupee. Cost of imported materials approximates
153 to 20% of the total cost of production and the ratio
is higher in quartz watches. :

Personnel

In spite of the decreasing number of employees in BGW
from 8,007 in 1988-89 to 7.871 in 1990-91, the total
personnel expenses increased by approximately 20%.
Personnel expenses per emplovee increased from Rs.42
thousand to Rs.b52 thousand. an .ncrease of 23% during
the same period.
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Table IV-8~10 Analysis

of Production Costs for Watches

(Rs. in Thousands)
1989-58
fotomat ic Quartz fuartz
dand Woune . Tay Dste Analogie Araloge
Bangaiore Tumkur Bangalore Bangatore Tumkur
% 5 % % %
Direct Cost
Materials .
- Indigin 57189 174000 17494 2859
- Importe 41594 2 12833 2897 51700
Others 2830 ) s24 1 726 8
181841 39 247700 65 3085§ 48 [=234 42 223040
Conversion Coat
- Manufac 77838 a 23844 3896 ]
- fssembl 16399 - B 4235 245 B
24209 36 167eER &8 28179 36 4141 34 22800 11
Overheads )
- Materia 30348 2053 1978 5]
- fdmin. 24621 24903 o842 1232 a
53559 fa) 24908 T 19595 o5 3082 26 f
Totul cost _ESwSe  wM g I TiAle e i2ter i@ serr i@
Total produ 1151298 2032176 225708 13320 594461
Product ion 225 i86 320 a1t 452
(Rupes)
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Identification of Prespective Produet Group
and Product Mix

Promising Products

Looking at market trends both in India.and the world,
there will be more and more demand for accurate, care-
free, easy~-to~-handle and fashionable watches and only
QAW can satisfy these requirements. For the cheaper_
price segment, QDW may have strong demand in India for
some time but, because of its price rigidity, QDW will
not be a major coniributor to profits.

On the other hand, mechanical watches may enjoy steady
demand mainly in rural areas in India because of the
scarcity of cell batteries. Since many of the manufac-
turing facilities are already beyond the write-off
period, unless there is a sudden surge in labor cosis.
mechanical watches may bring a comfortable profit to HMT
for some time to come.

Automatic day date (ADD), for which demand is going to
give way to quartz watches, may be left out of the

market, bﬁt'étill the movements only can be supplied to
watch markers outside of India.

Product Mix in 1995/96 and 1989/2000

Actual performance, current vear plans and forecasts for
19895/96 are as follows:
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Table 1V-§-11 Sales Forecast of HMT Watches

(Q'ty in million)
1990791 _ 1891/92 1995/96
Market [MT HMT  Market HMT HMT  Market HMT  HMT
size sale share size sale share size sale share
(%) (%) (%)
Mechanical NA 5.1 16.0 5.2 32.5 16.0 5.9 36.9
(HWY) (4.8) (3.1) (4.9 37.4  (13.1) (4.4) 33.8
(ADD) (0.3) (2.9 (0.3) 10.3 (2.9) (1.5) 51.7
Quartz NA 1.2 18.1 2.5 13.8 33.6 6.5 19.3
(QAW) (1.14) (9.3) (2.2) 23.7 (i5.4) (4.5) 29.2
(QDW) (0.08) (8.8) (0.3) 3.4 (18.2) (2.00 11.0
Total 30.7 6.3 20.5 34.1 7.7 22.6  49.6 12.4 25.0

Although HKT plans to increase ADD production to 1.5
million. by 1995/96, unless they find a long-term con-
tract buyer at a reasonable selling price, it should
proceed cautiously. '

According to the market survey carried out for HNT by
IMRB during 1989 - 90, it was predicted that QD¥ would
increase at a faster rate than QAX, and at this project-
ed rate of growth, the QD¥ wmarket may reach 81.2 million
by 1888/2000 from 8.8 million in 1891/82 and 18.2 mil-
lion in 1995/96. This night have been predicted hecause
of the strong preference of Indians for cheaper watches.
Even so, it may not be realistic to say that 45.5% of
total dewand will go to QD¥ given that the Indian econo-
my is expected to continue to grow and population con-

tinues to flow to urban aresas,.

s ’“‘h\

~\



e

Table 1V-8-12 Demand Forecast in India

Unit: Nos in million

1995/96 1999/2000 % Growth

Vg

Mechanical 16.0 16.0 -
Quartz 33.6 52.6 56.5
(QAW) : (55.4) (21.4) 39.0
(QDW) _ (18.29 (31.2) 71.4
Total 49.6 68.6 38.3

Taking the world trends of product preference into
consideration, it may be advisable to take careful steps
with_regardrto_the,incrgase of QDW production during
1995/96 and 1999/2000. Only if it is proven that HMT's
selling price of QDW is able to compete with that of
Taiwan, China, Thailand or any other country, then
active steps can be taken.
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F. Direction of-Harketins Strategy

Flexibility in pricing and determination of commercial terms
have to be allowed to the warketing division.

Stronger control of dealers must be atiained to improve the
presence of HMT watches at selling counters and tagether
with timely and suitable distribution of goods. .

Continuous and steady advertisement has to be implemented in
the field of mass media to strengthen the product image
sence to the end users. '

Market strategy has to be made up not according to the
production condition but to the user’s needs.

Hore active sales promotion towards retailers has to be
developed.

Any uwarketing plan should not be based on the experiences.

drawn from the other business groups of HHT: more autonomy
in marketing must be given to the ¥atch Business sgroup.
Watches are the only high value-added consumer goods HMNT
produces and & completely different approach to users is
needed.

To improve the product availability at the sales end, the
narketing group has to guide the whole business grotup,
including the factories, and all the necessary production
and inventory information has to be centrally controlled by

the marketing group.

Price resistance can be neutralized only through reduction
of wmanufacturing costs. This is most vital under head-on
competition.
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(a)

(h)

Necessary Keasures Concerning Coat Reduction
Shortening the production period

During the recent past, production lead time becane
longer partly due to a fairly couplex flow of parts and
sub-assembled parts. Use of HHT assisted assewmbling
units alsoe extended the process. Current statistics
indicate the following:

Material / Consuaption (Days)------- 134
York in process / SVOP (Days)-------- 71

By reviewing and optimizing the physical flow of parts
and assembled watches, the production lead time can be
reduced resulting in & reduction in the levels of raw
materials and work-in-process.

Better interface between production and marketing

As the watch warket becomes more competitive, quick

response by production to supply watches needed in
market becomes essential, Better interface of produc-
tion with marketing will enable BGY fto reduce the level
of stock-in-trade as well as reduce the slow-moving or
un-usable parts and work-in-process. This will help
decrease interest expenses as well as production costs.

In order to establish the better interface between
production with marketing, it is recommended that BGY
consider change of organization structure so as teo
achieve more wmarket-oriented operations. The basic
profit center should be shifted from the units to BGY,
and the warketing functions are all attached to the
directorate of BGY. Each unit under BG¥ should be a
cost center, and their responsibilities should be con-
fined to manufacturing products.

~278~



H. Necessery Heasures Concerning R&D

As for the mechanical watches, there is a possibility fer
survival only in & part of the future warket for ornamental
and antique watches, but its domain will be lisited only to
the should renowned luxury mechanical watch makers. HNT,
therefore, should only go into the quartz watch wmarket.
Reduction in the number of components by modulization and
inerease in the assortiment of the products are necessary.
Effort should be made in case design and total appearance,
including the watch band, to establish the distinctiveness

of the watches.
R&D might necessitate the industrial designer and artist

capability. The production téchnolegy R&D will include FMS,
program control and 24 hour unattended operation.
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Iv—9. IL.AMPS

A.

(a)

Market and Competitioh Analysis
Iniand Market Analysis
Demand for lamps in India

Fig. IV-9-1 illustrates the production trend of lamps in
India by the organized sector, which was compiled by the
Electric Lamps and Comporents Manufacturers Association.
According to the Association, production of lamps in
1990 was 238 million pieces for general lighiing service
lamps (GLS). 66.4 million pieces for fluorescent lamps
(FTL)., and 960 thousand pieces for mercury vapor lamps
{MVL). In India, there are about 200 small-scale lamp
manufacturers, which are in the unorganized sector, and
another 25 medium-to-large-scale manufacturers in the
organized sector. They are usually engaged in the assem-
bly of GLS and FTL lamps, procuring parts from the
organized sector. Including the lamps produced by the
unorganized sector, the total production of lamps in
India was estimated to be 420 million pieces for GLS, 80
million pieces for FTL, one million pieces for MVL, 300
thousand pieces for SVL, and 400 thousand pieces for
blended light lamps (BLL). In addition, approximately
four million pieces of SW ballasts are produced.

Table IV-9-1 Production Trend of Lamps in India (million pes)

'81 182 ‘83 ' 84 85 "86 ‘87 '88 "89 90

GLS
FTL
MVL

.224.5 253.2 252.6 264.4 244.8 292.8 238.2 257.6 233.0 283.0

30.0 31.2 4.5 39.0 43.5 3.2 51.1 56.8 57.0 66.4
0.49 0.45 0.46 0.50 0.46 0.59 0.63 0.78 0.80 0.96

Demand for lamps in India is estimated to be 500 miilion
pieces as shown above. Of these a little less than 84
percent is taken by GLS and a little less than 16 per-
cent by FTL, Thus these two products jointly occupy
approximately 99 percent of the total market in volume
terms. In terms of market growth rates, according to the
Electric Lamps and Components Manufacturers Association,
GLS.recorded 2.6 percent compound annual rate of growth
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between 1981 and 1990. Those for FTL and MVL were 9.2
percent and 7.8 percent, respectively. From the data, it
can be said that the annual market growth ratio of FTL
and MVL is much higher than that of GLS. 1n 1990 alone,
however, GLS, FTL and MVL all showed very-high'growth: a

21.5 percent increase for GLS., 16.5 percent for FTL, and.

20.5 percent for MVL over the previous year. Some of the
most important factors used to determine the demand for
lamps in India include the volume of electric power
generation, the rate of rural electrification, the
degree of urbanization, and the size of population.
Considering that these factors continue to grow steadi-
ly, the demand for lamps in the country will continue to

grow at a healthy rate.

Fig.1V-9-1 Production Trend of Lamps in India (million PCS.)
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The composition of the Indian lamp market is shown in

Table IV-9-2 below, In value terms, the share of each
product differs from that in volume terms thanks to wide
differences of unit prices. GLS5, which occupies 84
percent in volume, accounts for 54 percent of the market
in value. On the other hand, FTL, whose market share in
volume is 15 percent, has a value share of approximately
40 percent. Both products jointly occupy 94 percent of
the total market in value. By product, market share in
both value and volume is shown in Figures IV-9-2 and
1Vv-9-3.

Table IV-9-2 Compesition of the Indian Lamp Market

Product Market Size(million Rs.) HMT Sales(million Rs.) HMT Market Share

GLS 3000 (54%) 1206.8  (60.3%) 4.0%
FTL 2250 (40%) 40.3  (20.1%) 1.8%
~ MVL/SVL/BLL 350 (6% 39.1  (19.5%) C11.2%
Total: 5600 200.2  (100.0%) 3.6%

Users of lamps are broadly divided into two groups. The
first comprises of general households, and the other is
comprised of companies and the public sector, such. as
central, state and municipal governments. A rough
percentage breakdown of lamps usage by user segment and
the kind of lamp is as follows:

Table 1V-98-3 Breakdown of Lamps Usage by User Segment

Household Companies & Public Sector Breakdown of HMT Sales.

GLS 90% 10% 60.3%
FTL. 50% H0% - 20.1%
MVL/BLL - 100% i4.b%

HPSVL - 100% 5.1%

As shown above, major customers of GLS are households,
while FTL are purchased by both sectors evenly. For MVL,
" BLL and HPSVL, almost all of the products are purchased
and consumed by companies and the public sector. HMT is
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considered to have a competitive edge in these products
since the public sector is obligated to purchase from
public corporations if all the conditions including
spécifications and prices are the same. HMT may take
advantage of this regulatjon to secure .higher market

share.

It is forecast that FTL., thanks. to ils energy savings
can increase its market share among lamps. On the other
hand, in'offices,'factories. and public utilities such
as highways and stations, increased demand for MVL,SVL,
BLL is foreseen,

Fig. IV-9-2 Market Share by Volume

FT Lamps (16.8%)

GLS Lemps (84.8%)

Fig. IV-9-3 Market Share by Value

JASUZBLL (€, 3%)
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(b) Competitiveness

The product range of the major lamp manufacturers

India ts summarized as below. None of them pfoduce a
complete line-up of products. Sixteen out of 22 compa-
nies produce GLS, while 17 produce FTL.

The same compa-
Hyderabad

nies produce both GLS and FTL, except

Lamps who produces FTL only. As for high pressure
although the size_of the market is small,
and

have already entered in MVL production,
production. The market for high pressure

regarded to be fiercely competitive.

nies presently produce halogen lamps
tamps. The market for these lamps is

ered to be unigue in its usacge.

Table 1V-9-4 Product Range of the Major Lamp Manufacturers

small

for

iamps
Only
and/or

four

and consid-

lamps,
13 companies
10

in

is
compa-
automobile

Incandescent Lamps Gas Discharge Lamps
Manufacturers GLS Halogen Auto. FTL MVL SVL
Ajay Lamp Ind. X X
Apar Ind. X X X X X
Autolite Ind. X .
Bajaj Elect. X X X X
Bengal Lamps X X
ECE Ltd. X X X
ELM1 X X X
Halonix X X
Hind Lamps X X X X
- HMT X X X X
Hyderabad Lamps X
JMA Ind. i X
Kalpana Lamps - X : ' X X
kerala Lamps X X X
LITEX X
LUMAX : . X
Mysore Lamps X X X X
PEICO (Philips) X X X X X
Surya Roshni Ltd. X X X X
Punjab Anand - X X X - X
Sylvania Laxman X X X X
Twinkle Lamps X X X
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Regarding the production of GLS and FTL, which jointly
constitute most of the lamp production, the market
shares for each company in '90 are shown below, and
illustrated in Figures IV-9-4 and 1V-9-5.

Table IV-9-5 Mafket Shares for Each Company

Company GLS FTL

PHILIPS : 29.0 17.3
SYLVANIA . 12.5 7.6
MYSORE : 11.5 6.9
BAJAJ 10.5 7.5
SURYA ROSHNI 7.0 15.7
HMT 4.0 2.7
OTHERS 25.5 42.3
100.0% 100.0%

As indicated above, Philips is ranked first in GLS with
substantial market share of 29.0 percent. Behind Phi-
lips, Sylvania, Mysore and Bajaj are competing. with one
another, then Surya and HMT follow. In FTL, too, Philips
has the largest market share, but since ‘the lead over
the second place company is small, the market is regard-
ed to be relatively competitive. The differences in
market share for each company between GLS and FTL .are

considered to be the result of differences in sirategies-

taken by each company. For'exampie, Surya accounts for a
15.7 percent market share in FTL and is second to Phi-
lips, but the company holds a marginal share of 7 per-
cent in GLS. .The comﬁany'may have .shifted its limited
rescurces stragically into the field of FTL, which is
growing faster than GLS. In the case of HMT, it is far
"behind the other competitors in FTL. Since FTL is pro-
jected to occupy a much bigger market in the. future
because of its characteristic advantages such as enefgy
savings and long life, it is recommended that HMT take
prompt measures to increase their market share in the
FTL market. '
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Fig, IV-9-4 Market Share by Company (GLS)

Philips (29,82

Othars (255/

HIT (4.0 B

Surya (T.8%)
: Sylvania (12.5%)

Bajaj (19.5%0)
Hysore (11.%%0)

Fig. IV-9-5 Market Share by Company (FTL)
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Others {42.3%)
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Surya {15.70
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HMT ' s prodﬂgi?on volume of ]amps_for the past five years
is given below, and is illustrated in Fig. 1V-9-6.

Table 1V-9-6 HMT's Production Trend of Lamps (100,000 pecs)

Product B6/87 87/88 88/89 89/90 80/91

GLS 205.87 185.24 227.02 215.13 234.44
FTL 16.67 18.68 16.84 28.30 18.18
MVL/BLL 2.76 2.656 2.49 2.586 2.70
HPSVL - - - 0.05 0.19

For the four years between 86/87 and 90/91, HMT in-
creased production of GLS and FTL at annual rates of 3.3
percent and 2.2 percent, respectively. For MVL and BLL,
HMT's production decreased at 0.5 percent annually

during the same period. As stated above, HMT's produc-

“tion increased a little for GLS and FTL, but the overall
level of production almost stayed the same. HMT' s
growth is, compared with the growth of lamps in India on
the whole, substantially low. It wouid be a serious
problem if HMT's production were Lo stagnate in FTL,
MVL, and BLL since they are expected to grow faster and
they are more profitable than GLS. If the problem of
the HMT s stagnating sales of lamps stems primarily from
the poor production performance. it should evaluate the
present production processes and faci]itiés, and then
take appropriate measures.
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Fig. IV-9-6 Production Flow of HMT's Lamps by Product (10,000 pcs. )
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B. Product Competitiveness Analysis
1. Price Competitiveness

Absenteeism in HMT's Lamp Division is so .pervasive that

every day 30 to 40 percent of the employees are absent.
Employees’' work ethics are very low. The attitude of the
employees brings about a . very poor capacity utilization ;‘E
ratio, which is as low as 50 percent, and a very high ;
labor cost, which accounts for approximately 40 percent
of the total production cost. Furthermore, the produc-
tion yield of HMT lamps is estimated to be 75 to 84
percenf'which is much lower than the Indian average of
90 percent or oné of the leading Japanese lamp manufac-
turer’s 99.5 percent. Better utilization of the employ-
ees and ihprovement in the yvield ratio wonld make
substantially increased production possible as well as
increased profitability and price competitiveness.

As one of the methods to evaluate HMT's price competi-
tiveness, a comparison of production costs is made

between HMT and Japanése lamp manufacturers. The data

for the Japanese firms is an average of 22 small-to- ("j
medium size manufacturers. The total of production, v
sales, and administrative costs in Japan is a little

more than 1 billion Yen, which is considered to be close

to HMT's 216.8 million Rupees, and thus the comparison

is regarded as meaningful. Although some details of cost
breakdown differ, HMT and the average Japanese manufac-

turer are roughly compared as shown below.

Table 1V-9-7  Cost Comparison between HMT and an Average
of 22 Japanese Lamp Manufacturers (1990)

HMT Japanese
Material Cost ' . 56.8% 57.9%
Conversion Cost 23.8 ' 26.3 : (fﬁ
(Production Cost) (80.86) (84.2) : o #
Selling and Dist. Overhead 15.0 5.5
Admin. Qverhead ' 4.4 10.4
(Overhead Cost) (192.4) : {(15.8)
Total Cost 100.0% 100.0%
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Firstly, from the comparison with the Japanecse average,
HMT's material cost over the total production cost 1is
smaller. In Japanese manufacturers, the material cost
tends to be low because of comparatively higher labor
costs. Since the employment costs per person is much
tower and the yield ratio is very small in HMT's produec-
tion, the material cost usually becomes higher. Despite
that, HMT's material cost as a percentage of total
production cost is lower than that of the Japanese. [t
results from high labor costs, which are brought about

from high absenteeism of emplovees as well as high
administrative. costs, and selling and distribution
overhead. Secondly, the comparison of the breakdown of

overhead indicates that, at HMT. selling and distribu-
tion overhead is more than four times the administrative
overhead, while in the Japanese average, administrative
overhead is about one and one half times the selling and
distribution overhead. As a result, HMT's selling and
distribution overhead amounts to nearly 20 percent of
the total production cost, and weakens the price compet-
itiveness. '

Competitiveness in Product Quality

In India, the Indian Industrial Standard is set for the
qual ity of lamps, and the ISI mark is given 1o the
products that meet the standard. Basically, all the
Indian lamp manufacturers produce products based on the
standard, thus all the lamps are regarded to suffice for
the minimum qualifications. The quality of the finished
products, however, varies from manufacturer to manufac-
turer, mostly because of differences in quality control.
HMT's guality control, judged_from its low vyield ratio
of 75 to 84 percent, is regarded to be poor. There seem
to be two major reasons for the poor gquality control.
One is that production‘facilities at most of HMT's

facilities are obsolete. The other is that employees’
work ethics are very low and they pay little attention
to quality in the. produection of lamps. Some of the

measures to be taken include: improvement of the produc-
tion yield through strengthening of guality control,
improvement of the work ethic and reduction of absentee-
ism by introduction of an appropriate incentive system,
and periodical maintenance of production facilities and
the rehabilitation of cbsolete facilities.
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Production Facility and Product Technology Assessment:

Productibn Facility

HMT's productions facilities which were introduced in
the 1970s are obsolete: the mechanical "transfer |ine
activated by the cam-mechanism and by the limit switches

induces lots of defaults during the production process
due to the shock of impacts. The current defect rate of
16 to 25 percent is exceptionally high. which adds to
the material cost and the labor cost. as well as the
indirect cost performance. '

While the domestic demand is expanding in the Indian

market, HMT's share of 4 percent in GLS and 1.8 percent

in FTL indicates that HMT has.no decisive role in price
determination: Therefore, the survival of HMT Lamp
Division depends on the ability to exercise extraordi-
nary endeavors to lower costs and expand production.

Product Technology

According to the diagnostic survey by HITACHI;, Japan, in
1987, the product gquality of both the GLS and FTL are
nearly comparable to similar products of other Indian
lamp makers, but it cites the necessity for quality
stabilization in Vafious.stages of production.

The improvement of FTL would include a fluorescent
coating added to the water based system plus a signifi-
cant investment for renovation, necessary for maintain-
ing the accuracy of the products and the maintenance
control both in GLS and in FTL.

—-286 -

(



Production Technology

For the time being. a certain amount of profitability
improvement could be achieved within the current produc-
tion system by intensified maintenance control and by -
upgrading the moraie of the workers. But, remarkable
improvement hardly seems to be possible. New renovation
investment is necessary to install the automated modern
production line which incorporates sensor devices and
relieves shock impacts throughout the transfer line.

The reduction of cost and the increase in produc-
tion are to be the immediate targets for securing a
profit and keeping up with the competition. To avoid
dispersion due to human involvement and to achieve
uniform quality, a fully automated production line which
would enable unattended operations is essential.
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Input Factor Analysis
An overview

The Lamp Division at Hyderabad has long beén_a loss
making unit. For the yvear 1890-91, the unit loss of
Rs62 million comprises 28 percent of the total sales.

Production of GLS accounts for slightly over 50 percent
of the total production, FTL 20 percent, MVL 10 percent,
and others, including lamp components, 20 percent of
total production. :

During the twe year period ended March 31, 1990, ‘average
unit production costs of GLS, FTL and MVL all exceeded
the average unit selling price, while in ithe year 1990-
91, the selling prices of GLS and MVL slightly exceeded
the production cost mainly due to increases in selling
prices.

Utilization of production capability which is defined as
the ratio of actual production to target production
fixed for the vear, was approximately 84 percent for GLS
76 percent for FTL and 76 percent for MVL for the year

1990-91.

Although production fluctuates year to vear, the produc-
tion quantities, have generally increased over the
period.

Certain selected key figures for HMT Lamp Division are
summarized in Table 1V-9-8. '

One particular factor noted in the HMT Lamp Division
Hyderabad is the high ratio of wastage during the pro-
duction process as summarized below: '

Product Wastage
GLS - 20%
FTL . 25%
MVL - 16%
Although various measures, including an HRD program to

increase the awareness of workers, early and preventive
maintenance and others, have been conducted, wastage

continues to remain very high.

~288-

{
Y,
®



[

Modernization of the whole production process adopting
the latest technology might be required if HMT wants to
be competitive in this industry segment.

Materials

In the year 1889-90 one of the glass furnaces was re-
paired, which required the Lamp Division to seek a
supplier for glass shells, which distorts the compeari-
son. In general, material cost accounts for 35 te 40
percent of the total oitgoings. ITmports generally
account for 25 percent to 30 percent of the total mate-
rial cost and include tungsten and moly wire, glass

shells for large size MVP and other special components.

Cost of raw materials during the 3 years ended March 31,
1981 stayed relatively stable. Fluctuations in  the
percentage of the total material cost have been noted
in Table I¥V-9-9. Analysis of production costs for lamps
is considered due to changes in the wastage ratio.

Personnel

Personnel costs also account for approximately 35 per-
cent of the total outgoings. As shown in Table 1V-8-8,
there was a slight increase in the number of employees
in this division during the 3 year period.

Also the retrospective increase in employee reguneration
as determined by the government went into effect in
1990-81 which significantly increased personnel costs
per employee, from Rs.40.7 thousand in 198%-90 to
Rs.54.2 thousand in 1890-91, an increase of 3% percent.
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4.

Other expenses

Other expenses

ing major

items:

included in cutgoings include the follow-
(Rs. iﬁ Thousand)
1990-91
Power & Fuel 11,241
Excise duty : 20,241
Other agents commission 16,014
Others 25,427
72,923
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E. Identification of Prospective Product Groups
and Product Mix

In the short run, adjiustment of the present product mix,

~and, in the 'long run, development of new products will be

the focus of HMT's product development.

The market for GLS., from where 80 percent of HMT's sales are
generated, is considered to be the most competitive and
least profitable because there are many competitors. On the
other hand, the market for FTL is growing fast and is prof-
itable., Therefore it is critical for HMT not to lag behind
its competitors in the market. Should HMT's lagging output
of FTL be caused by production problems, it should evaluate
the present production process thoroughly and take quick
action aimed at increased - production. For fiscal year
80/91, 91.8 percent of HMT's production in volume terms was
in GLS, while production of FTL. and MVL, BLL and SVL ac~-
counted for 7.0 percent and 1.2 percent, respectively. HMT
is over dependent on GLS, and thus, for stable production.
it should reduce the production share of GLS to 70 to 80
percent, and increase that of FTL to 15 to 20 percent.

At the same time, it is necessary for HMT to try to increase
market share in HPSVL, MVL and BLL since these are products
with prospects in the future. Because of the different
usages, higher durability and reliability are required in
these ltamps than in GLS or FTL. Thus, HMT has to pay strict
attention to quality.

There may be three directions for HMT to develop new
products. The first one is to expand the present product
range, and the recent development of HPSVL, BLL, CFTL,
special spectrum lamps, and quartz halogen lamps are exam-
ples. The second one is to develop high value-added products
by adopiing the present production technology of lamps. Some
examples include fiber glass for telecommunication, and
fiber scopes for various medical and industrial applica-
tions. The third one is to diversify into a new product
category that is not directly connected to the technology of
famp production. Seolar cells may be an example.

Among these three possible directions, the third one, which
is unrelated to HMT's present technology, 'is far from real-
istic because HMT has not accumulated the necessary technol-
ogy inhouse nor has it maintained internal resources suit-
able for it. As a result, it is highly doubtful whether HMT
could succeed. The second direction, in which HMT aims to

"produce high value-added products relating to ils present

technology, is also not easy since ‘such products as fiber

~298—



glass and fiber scopes need very high technology. which is
considered to be almost completely different from the
present technology HMT possesses. In addition, the know-how
for these products is strictly protected by a number of
patents, which restrict other companies from entering the
market. [f HMT were to attempt to enter these fields, it
may adopt stfategies such as OEM production through the
introduction of related technology and design from patent
owners. Consequently, HMT"s strategy, for the time being,
should be limited to the expansion of the present product
range through streamlining of the production facilities and
. improvement of quality and price competitiveness.

HMT recently introduced a new product, "Power Saver.” It
plans to launch another new one in a couple of years. a
compact FTL. From the experience of some other overseas

countries where similar products have already been intro-
duced, it is felt that there is little possibility for them

to find a big demand. HMT may get a fraction of the sales
from them, but may not expect big sales as much as the
-present sales-of all! the. lamps combined.
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F. Direction of Marketing Strategy

(a) Change of product mix

(b)

HMT's current product mix is heavily dependent on GLS
lamps, which account for more than 90 percent of the

total production of lamps. This condition where most of
the sales are dependent on a single product tends to
cause HMT's sales and profitability to be unstable. It

should therefore be changed, so as to have. a wider
product range, and in particular. to increase the pro-
duction of FTL. For GLS, HMT should try to keep at least
their present market share. and for that purpose, reha-
bilitation of the present production may be considered.
Solution of the present problems on productien would
make GLS's very profitable, and thus, GLS would remain
one of HMT's major products in the future. Once the
profitability of the product is improved, HMT can take a
stratezy to cut down the price of its GLS products so

~that greater market share can be obtained, assuming that

the products are price sensitive.

HPSVL, MVL, and BLL have quite a different demand struc-
tare compared to GLS. The criteria for purchase is first
put on durability and reliability, then on price. Mar-
keting activities for the products, therefore, must be
changed accordingly. HMT must lel customers perceive
that HMT's products are of good quality, while at the
same time improving the quality of the products through
striect quality control.

Expansion of dealer network

HMT has not been eager to exband its dealer_network
throughout India. It is undoubtedly true that the limit-
ed dealer network has restricted the sales of HMT lamps.
It is vital for HMT to expand. the present dealer network
through the establishment of new dealers, and HMT is
strongly requested to support the dealers in various
activities such as management of optimum inventory,
production of advertising materials, and itraining of
personnel. Present sales for HMT are geographically
concentrated in the southern part of India, thus HMT may
first attempt to expand into the western part, then the
eastern part, and lastly the northern part of India.

Qn the other hand, for HPSVL. MVL and BLL, HMT may

consider a new distribution network for efficient dis-
tribution since the present direct selling to final
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customers has limited prospects for sales expansion.

Export

Recently two contracts for export of HMT‘products'have

been secured. One is for lamp components to be export-

ed to Botswana, and the other is for repair parts from
GLS production facilities to be exported to Tanzania.
HMT also has received several enquiries for GLS from
advanced countries and is proceeding with the negotia-
tions. ' v '

Ratios of imported parts in lamps are high in FTL, BLL
and HPSV, but low in GLS: for the latter, almost all of
the parts are available in the country. From the view-
point of international competitiveness, GLS is c¢onsid-
ered to be highly competitive because of the high ratio
of local content as well as relativeiy low technology.
In addition, the recent devaluation of the Indian Rupee

by more than 20 percent will allow international compet-
itiveness to be stronger. As a result, the export

possibility for GLS increases. FTL, MVL, BLL, and
HPSVL, are regarded to be less competitive in the inter-
national market both in price and technology, and fur-
ther elaboration of technology and improvement of pro-
duction processes by streamlining are required.
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. Necesgsary Heasures Concerning Cost Reduction

HMT’s lamp division has been unprofitable every year since
its establishment in 1876, except in 1981/82. In 1980/91, it
recorded a huge loss of 62.3 million rupees sagainst total
revenue of 222.9 million rupees. -

The major cause of the loss is ecstimated to be the increase
in the cost of production. The cost increase was mostly
brought about by three factors. The first one . is that the
nusber of factory workers is extremely large considering the
production size, and the low work ethic. The second one is
obsolete production facilities and their inadedquate mainte-
nence, which makes the wutilization ratio for -production
facilities as low as DO percent. The third one is its small
size of production where it is difficult to achieve econo-
mies of scale. By dealing with these problems, HH¥T can
improve its profitability drasticaily.

The present level of eaployees around 1,800 workers, is

...about twice the size of competitors for the same level of

production. HMT must cut down the labor cost, but HMT, as a
government owned public company, may not simply lay off the
excessive workers but rust find job opportunities for thesn.
One of the most appropriate measures is to expand further
consignment jobs at HMT’s other divisions. Fortunately, hoth
the tractor division and watech division are doing well
enough that they may give the lamp division more opportuni-
ties. The other probiew concerning perscnnel, the low work
ethic, could be resolved by introducing an appropriate
incentive system since it is believed that the present low
work ethic is a result of insufficient application of the
present incentive systenm. The new system should reflect
perforrance or productivity rather than the standard hour
presently used by most HHT divisions. This kind of incentive
system can work in combination with worker participation
activities such as the TQC circle activity.

It is not recomzended to invest in new production facilities
without thorough planning or & feasibility study. Consider-
ing the present HMT sales force as well as return on investi-
ment, a large investeent involves high risks. Strengthening
and expansion of product facilities should be conducted in
accordance with the long term stratesgy. The following 1is
one of the possible plans to be considered.
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For the production of GLS, the basic policy should be to use
the present facilities, but the present six production lines
should be integrated into three. And, the production facili-
ties should receive overall rehabilitation. The rehabilita-
tion should be focused or the present mechanical transfer
lines aimed at high production yield. In eddition, it should
be aimed at increasing production through a high degree of

automated production.

For the production of FTL, the present production line
should be replaced with & new one hecause the former is too
obsolete to he fixed. The new line, which would be a single

production line, shall be highly automated and thus elimi-

nate the unstable quality which is usually caused by manusal
production. Increased production is sure to bring HMT costs
down for production with thprough guality control.. el
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H. Necessary Measures Concerning R&D Issue

Philips dominates the Indian domestic market both in GLS and
FTL, and small scale competitors are strugglineg in the
market. The survival of the HMT Lamp Division might be
possible only by concentrating on the higher value-added
field of MVL and of SVL and CFTL.

HMT, fortunately, is leading in MVL and SVL but CFTL, which
is scheduled to be marketed in 1993, still is in the labora-
tory under development.

From the technology seeds of the lamp production, the fiber
glass/optical fiber glass are envisaged as one possible
future diversification but the technology (quartz glass) is
distinetly different from current magnesium glass and since
the raw materials would be entirely dependent on imports,
there might be great difficulty in the R&D.

So that, the R&D Shouid'be investigated in the comprehensive

~viewpoint of the total HMT technology assessment, for in-

stance, the possibility in laser beam machines or the solar
energy utilization projects.
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IV—10 BEARINGS

A.

Market and Competition Analysis
Market size and growth

Presently, the whole inland market for bearings in india
is approximately 100 million pieces, of which 81.6
million pes are manufactured by 10 major companies
(Organized Sector).

" The whole market size is predicted to double, and the

production of organized sectors to more than double, to
175.5 million pes in five years time. '

The demand trend for ball bearings (BB), tapered roller

bearings (TRB) and cylindrical roller bearings (CRB) are

as follows:

Table I1V-10~1 Bearing Market in India

Unit: million pecs

. 1991/92 --1995/96

BB Demand 92.87 130.6
(84.8%) (84.2%)

TRB Demand 14.67 21.7
(13.4%) S (14.0%)

CRB Demand 1.96 2.8
. (1.8%) (1.8%)

Total 109.5 155.1
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Customer Analysis

The tractor and automobile industries are major custom-

ers of HMT.

Table IV-10-2 HMT's Sector by Sector Sales in 18980/91

(%)
283 _ Trac-{Electric Replace-
~ ICars {wheelersjtors IFans ElectriciOthersiments
BB 8 2 24 4 2 10 50
TRB | 22 -] sz - - 4 22
iCRB | 32 8 27 - 2 - 30 |
[Totall 21 4 34 TR T

~ More than 60% of HMT's sales are on

OEM basis with

tractors, and 2/3-wheeler manufacturers.

This brought to HMT very stable sales and made it possi-
ble to manufacture on a pre-planned schedule.
Competitor analysis
Productfon.records in 1990/81 and production plan of
major companies are as follows:
Table IV-10-3 Bearing Production in India
_ Unit: million pecs
SKF NBC FAG TATA |SBL " OTHERS TOTAL
Total 35.5 16.3 7.9 4.6 3. 13.3 81.5
99/91
BB - 32.0 14.5 7.7 3.9 3. 7.9 69.9
TRB 3.5 1.8 | - 0.7 | - 4.4 10.4
CRB - - 0.2 - - 1.0 1.2
HMT produced 2.29 million pcs_of bearings last vyear and

accounts for a 2.8% éhare
duction and a 2.3%

mitlion pcs

including

share in

the

in the organized sector
whole market of 97.8

pro-

imports and unorganized sectors.
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Table 1V-10-4 HMT’'s Market Share
Unit:_million pes

Total ' HMT
: ORG  HMT Share
Total 81.5 2.29 2.8 %
BB 69.9 1.30 1.9 %
TRB 10.4 0.72 6.9 %
CRB 1.2 0.27 22.5 %

Only four companies including HMT manufacture CRB and
HMT holds the share of 65% in tractors, 20% +in 2/3-
wheelers and 10% in cars} As it is not likely for
newcomers to enter this field due to a Ilimited” market
HMT's business may remain stable in the future.

For TREB, a joint venture of Tata and Timken is expected
to commence production of 2 million pes per year in the
next year. Although HMT has a stronghold in the tractor
:ndustry establlshlng share of more than 50%, the new
company’'s entry will certain!y affect HMT's market
because Timken has such a reputable name. As competi-
tion with ABC (who concentrates on TRB) and TATA Timken
seems to be severe, HMT has to put more emphasis on
securing the present OEM contracts and developing a
replacement market.

BB is the hardest competition field and it is also where
HMT has the smallest share. . At present half of the BB
produced by HMT are being sold in a replacement market
which seems unstable for the future. HMT sales activi-
ties have to be focussed on acquiring more OEM contracts
by strategic thought.
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B. Product Competitiveness Analysis

Ball bearings bécupy the largest product segment in volume
in the Indian market, accoﬁnting for as high as 85%. In this
segment, HMT occupies only 1.9%. This marginal wmarket share
of HMT in connection with rather old production facilities
makes HMT's productis less competitive both price-wise and
quality-wise in the domestic market.

Prices of HMT's bearings in the Indian market are nearly the
same level as those of Japanese bearings, which are 'sold in
Japan. The Japanese bearings., however, sell at much cheaper
prices in the international market as a result of severe
competition. I{ HMT compete with foreign bearing manufactur-
ers including Japanese, it should lower the prices more than
competitors since HMT's products are not so popular in the
international market comparing with such popular brands as
SKF, TIMKEN, Koyo. and NSK. '

Quality-wise, HMT's bearing are considered to be inferior to
those of competitors judging from its high defect ratio of
3.6% as well as the production process which are mostly
performed manually.
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Production Facilities and Product Technology Assessment
Production Facilities

About 64% of facilities were installed in 1970 and those
had been shifted from Kovo at the beginning as second-
hand single-functional machines.

The plant has a congested layout and auto-material
handling devices have not been employed in ‘the 1line of

individual GPMs arranged in the order of process se-

auences.,

As almost all facilities are aged, breakdown of facili-
ties is frequent in spite of scheduled preventive main-

tenance.

Assembly and inspection of bearings are carried out

manually and visually.

Heat treatment is processed in batch type furnaces, and
automated continuous H.T.furnaces have not been intro-
duced. '

Product Engineering

In the period of 1968-78 Koyo and the state of Andhra
Pradesh collaborated to establish Indo-Nippon Precision
Bearing Ltd., and in 1980 it was taken cver by HMT.

Three kinds of bearings, BB, CRB and TRB, are being
manufactured, and the diameter range is smaller than
96mm ID international standard types.

Production Technology

The production technology was introduced under the
technical support of Kovo.

However, the production faéi]ities are almost obsolete

as they have been employed without renovation since
first installation.

“fiollf
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Quality control is not sufficient and the defect ratio
is high, mainly due to manual production and visual
inspection.
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Input Factor Analysis
Labour

The Manpower Committee's Report by HMT Bangalore issued
in 1988 shows a surplus of PS-5, WG-56 in the vear
1990-1991. Total personnel in the plant is 915 of which
210 personnel are for the grinding Jjob. These jobs
would be saved by automatizing the facilities. Also,
153 assembling and inspecting jobs are subject to be
saved by mechanizing the said jobs. Engineers for
streamlining and renovation of facilities should be
reinforced as there seems to be only five now in the

plant.

Low morale of workers has led to a low utilization ratio
of facilities, low quality of products and a low yield
of materials. The management is now irying to arrange a

chance for communication with workers to motivate their
participation in the plant’s operation aimed at the
improvement of productivity and quality.

Materials

The price of indigenous bearing steel is 2.5 times as
high as that in Japan, and that of imported steel is 3.5
times. -

Parts

In HMT, all parts are manufactured inhouse, while in
Japan steel balils and cages are manufactured outside of
the company, i.e. they are boughtout materials. '
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E. Direction of Marketing Strategy

Although HMT has an excellent share in the tractor sector,
all necessary measures have to be taken to protect it. - TRB
may be the product most affected by increasing competition.
Delivery terms should be the focus for improvement.

The replacement market is also growing and HMT has to im-
prove its share by more promotional! activities and constant
supplies of the product.

Shares of BB and TRB in the automobile industry have to be
protected from other suppliers. Also adherence tc committed

delivery terms will be a key factor.

Cost reduction has to be attempted in preparation for future
fierce competition.
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F. Necessary Measures Concerning Cost Reduction

The largest cost factor in the total production costs is
materials which accounts for 47 to 51%, followed by person-
nel, 21 to 256%.

Major raw materials used for manufacturer of bearings are
steel pipes, bars and sheets. Cost of imported material
occupies approximately 30% of the total material cosls. Some
of them are imported from Sweden, Germany and other coun-
tries, and further increase of the materials caused by the
recent devaluation of Rupees is anticipated. HMT may take
expensive imported materials for granted unless it may take
an advantage of a large guantity of purchasing which is made
possible through expansion of production. It is also worth
considering for HMT to have ancillary manufacturers produce
parts of bearings on commission.

In spite of decrease number of employees from 967 in '86 to
about 930 in 90/91, the total personnel costs has doubled
from 28 million rupees to 57 million rupees. During the same
period, the number of bearings produced by HMT has increased
by 50%. From the above, it is said that the rate of increase
of personnel costs is far beyond that of productivity. HMT

should utilize its employees more efficiently through adopt-
ing various productivity improvement skills such as TQC, VA,
and VE, while at the same time, old production facilities

are necessary to be rehabilitated or replaced with modern

ones.,
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V. - MANAGEMENT SYSTEM DIAGNOSIS

V-1 . RESULTS OF ORGANIZATION DIAGNOSIS

A. Current Status of HMT's Orgenization and Mejor Probles
Areas

I. Units as Profit Centers

(a) Current Status

i. At present, each Unit (factory) of HHT is supposed to
~be an independent profit center. Due to the nature of
each unit as a factory, however, there is a tendency
to put higher. enmphasis on production. Thus, it is
difficult for the marketing section to take the initi-
ative. It is necessary to have more of market-orient-
ed production planning and flexible adjustment to
changing market needs (for example, .product develop-
ment appropriate to market needs, quick response to
market claims, development of prowmotion measures and
speedy delivery).

ii. The marketing section is operated mainly on a sales
coumission basis paid by each unit. They do not have
any decisive powers to set such sales promotion meas-

~ures as the dealers’ coammissions or incentives.

iii.The above conditions cause low morale among HMT sales-
men or lead to dealers’ complaints to HMT.
(b) Results of the Questionnaire Survey of HMT Managers
i. A amejority of HMT wanagers feel that HHMT’s products
and processes are not fully in tune -with changing
customer needs and do not fully satisfy those needs.
ii. A majority of HMT managers feel that the initiative in

the aresas of new product development or of vprice
negotiation should be taken more strongly by the mar~
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keting section. The staff menbers of the marketing
section aiso feel that they should be given higher
authority in merketing aspects.

.Many of the managers recognize the necessity to

strengthen inter-personsal and inter—-departumental
cooperation among units.in order to carry out joint
production or joint product development.

(¢) Actions to be Taken

ii.

iii.

To establish within HMT more market-oriented business
operations.

To increase the authority of the Harketing section.

To promote co-operation amongst units in the same
business group. '

2. Business Groups

(a) Current Status

ii.

iii.

The curreat Machine Tool Business Group includes
various kinds of industrial machinery units or sub-
units. : g ' :

The responsibility of the managers of such big busi-

- ness groups as machine tools or even each unit within

such groups is too wide to be covered by one man.

The morale of workers in such sub-units as foundries
is generally low, due to both the lack of autonomy and
the delay in modernization investments.

(b) Results of the Questionnaire Survey of HMT Hanagers

.
1.

The majority of managers consider that the present
HHT organization structure consisting of business
groups and units should be revised, ; '
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ii. Many swmell units of HHT have complaints about the
present resource allocations and their lack of autono-

Eyl

iti.Hany people consider that broader delegation of powers
frow CHO to business groups should be given, and that
CHQ should concentrate on the development of overall
strategies of HMT.

iv., The majority of mansagers recognize the necessity of
CHQ for coordinating the business operations of atll
the units. :

(¢) Future Actions to be Taken

i. ‘To investigate the possibility of revising the present
business group structure.

ii. To investigate measures ftc egive greater autonomy to
such small units or sub-units as printing machinery
unit or foundries.

iii.To reallocate the functions between CHQ and business
groups. Specifically to identify clearly the func-
tions to he handled internaily within CHQ.

- 3. Kanagement Hierarchy

(a) Current Status

i. The current comblex managewment hierarchy in HHT
creates the following problems:

- The morale of nmiddle managers tends to be low;

- The responsibility of each manager is unclear;
and ' _ . _ :

- There are too many nmanagers involved in each man-
agement decision, and too much effort is expended
for meetings or coordinating, which leads to slow
decision making.
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The range of responsibilities of the top wanager of
each unit or CHQ is too wide, which prevents thew fron
concentrating on the truly important key management
decisions.

(h) Results of the Questionnaire Survey of HHT Managers

i.

ii.

iii.

The mnajority of managers consider that'decision naking
has to be faster at all levels than it currently is.

Around 70% of Joint General Mangers (JGM) and Deputy
General Managers (DGH) consider that an adegquate level
of delegation of powers to middle management is need-
ed, and that the number of managers should be reduced.

As for the implementation of maiters that have been
decided on, many managers feel that it is ususlly
slow.

(¢) Actions to be Taken

i,

ii.

iii.

To simplify the management hierarchy of HMT by reallo-
cating functions among each level of managers.

To establish a system to separate the management
positions from persons’ ranks. -

To promote the delegation of powers aiming at ieprov-
ing middle managers’ morale and attaining quicker
management decisions. '

4. Corporate Planning

(&) Current Status

i,

ii.

The linkage between the' current mid-term (b vyears,
rolling) plan and the annual coperational plan is not
sufficient. o

The current capability of the Planning Departwent in
CHQ is not adeguate to promote the strategic manage-
ment of HMT. . - :
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(b) Results of the Questionnaire Survey of HMT Managers

The majority of HMT managers consider that the current
planning system in HMT is not satisfactory.

Nearly 50% of managers consider that the targets set
in the current corporate plan are too diversified and
that concentration of efforts in certain areas 1is
difficult. '

{c) Actions to be Taken

if.

By delegating powers for operational matters to busi-
ness groups, the top executives in CHO shouid be able
to put higher emphasis on decisions regarding planning
and strategic matters for HMT as a whole.

The funcitions and organization of the planning section
in CHQ should be expanded and enlarged.
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B. Current Status of Human Resource Management and Hajor
Probler Aress

1. New recruitment and Job Assignment

(a) Current Status

t. Manpower planning (by discipline, age or unit) is not
cltosely linked with the corporate plan.

Ii. In somwe sections, the lack of engineers seems to cause
delay in new product development.

{(b) Resﬁlts of the Questionnaire Survey of HMT Hanagefs

i. The majoritY of managers consider that the guidelines
for manpower allocation among the departments should
be clearly established and updated. more often.

ii. The majority of managers consider it necessary to take
seme measures to maintain a balance of young and old.

(¢) Future Actions to be Taken

i. A long-term wanpower plan, which is closely linked
with the corporate plan and fit for the strategies,
.should be established. '

ii. It is necessary to promote s policy to recruit and
keep strategically needed staff members by creating an

amiable work environment and a new personnel manage-
ment system in HMT.

2. Human Resource Dévelopment

{(a) Current Status

i. The training centers attached to wunits are mostly

obsolete and lack facilities. Further, there are no
training facilities in units other than those in the
Machine Tool Business Group.

()
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ii. There are no in-house training facilities which can

provide training in advanced technologies, which is
indispensable for such a high-tech coumpany like HHT.

iii.There are growing needs in HHT to train and re-train
workers for the operation of CNC nachines or other
mechatronics equipment, for the creation of multi-
skilled workers or for the establishment of flexible
job assignment schemes.

(b) Results of the Questionnaire Survey of HMT Managers

i. The majority of managers consider that the present
training programs for top and middle managers in HMT
are not sufficient and should be expanded. Further,
they consider that the criteria for decision making in
HMT are presently not clear.

{i. The majority of managers consider that a new training
facility for specialists should. be established, and

that the training facilities for workers should he
further expanded.,

1ii.The necessity for the development of wmulti-skilled
workers differs largely from unit to unit,

(¢) Future Actions to be Taken
i. Training 'programs and training facilities at all

levels of workers, specialists and managers are to be
expanded or newly established.

3. Personnel Appraisal Systen

(a) Current Status

i. A systenm to evaiuate each employee’s capability and
achievement has only recently been formulated.

ii. The results'of the above evafuation are used only for
the promotion of PS class managers.
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iv.

-The snnual bonus and incentive bonus of Indirect

workers and mansgers are not directly linked to their
achievenmnent, " Thus, their incentives for working
harder are generally low. ' :

Because supervisors are not given the right to evalu-
ate their subordinate workers, their control on work-
ers is weak. This prevents the establishment of the
total process control system at the shop floor level
in each factory.

(b) Results of the Questionnaire Survey of HMT HManagers

i.

ii.

Pii

iv.

Thé majority of managers consider that the rewards,
promotion or responsibility of esach ewployee should be
determined by the individual’s capability and achieve-
ment. However, about half of the wmanagers Tfeecl that
the present appraisal system in HMT does not exactly
reflect each enployee’s achievements or efforts.

The"majorify of 'managers consider that a more open
appraisal system in HMT is required and that the
system should be consented to by all employees.

.Nearly one half of the managers feel that HNT's em-

ployees do not have a sufficiently challenging spirit
to accomplish goals and provide new ideas.

Some of the wmanagers point out the problem that the
present job assignwments in HMT do not fully fit each
emsployee’s capabilities, and that the promotion crite-
ria are too loose. ' ’

(c) Future actions to be Taken

it.

The_establishment of a more elaborate personnel evalu-

ation systewm, which is closely linked with each em--

ployee’s training, job assignment, promotion, incen-
tives or annual bonus, is needed.

The evaluation criteria should be furthér elaborated

and should be known complete]y by all employees. - The
intensive training of appraisers is needed. '
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4.

Ansvwers Concerning Wage, Salary .and Bonus

(a) Current Status

ii.

fii.

With regard to the bonus system, the same rate isg
applied to all the people belonging to the same de-
pariment. Thus, an individual’s performance and capa-
bility are ignored.

In addition, those who a receive nonthly wage beyond
2,500 rupees (most managers) are not eligible for =a
bonus. The bonus cannot be paid under different titles
that is commonly observed in private companiecs.

Finally, regardless of the performance of fLhe divi-
ston, HMT is obliged to pay 8.83% of the susm of basic
pay and DA (If the annual bonus is a kind of supple-
ment, pay the payment is justified, but if it is a
part of profit distribution, it is unreasonable,)

With regard to the worker-incentive system, the sanme
rule, which was set vears ago, is still in use regard-
Iess of the periodic wage hike. The standards for the
incentive system do not reflect any increases in
productivity which may have been achieved - by the
learning curve effect or other improvements in produc-
tion. Also, monthly payment is based on standard hours
¥hich are the conversion of an accumulated number of
working hours per month._This system does not consider
certain important wmatters such as productivity on the
whole, delivery, or production yields.

The rates of Wworker-incentives over annual income are
from 8 to 8%, which are considered to be small, and to
have little effect on encouraging workers and wotiva-
tion. Because: the standard of payment lacks attrac-
tiveness, there is little impetus for employees to try
new assignments. The present system is sinilar to a
system which attempts to secure miniwuw working hours
(to discourage absenteeism, early leaving, and work
refusal) rather than one which increases the efficien-
cy of production. Further, it is not reasonable that
wanagers and office workers receive an allowance which
is calculated by multiplying an average incentive of
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iv,

direct workers by a certain rate.

The worker-incentive system brings about & certain
degree of confusion in production and an additional
burden in office work.

- Too many inspections, beyond those necessary tend to
cause delivery delays.

- Workers choose work themselves. As 8 result, easier
work, which can be done within a set amount of tiume,
is selectively chosen, and this causes delivery
delays and excessive inventory. '

- There are increases in adeministrative costs, such as
gathering of necessary data for the worker-incentive
system, input of the data to computers, and the
transaction by computers.

- Only information necessary for the worker-incentive
system is gathered. The limited amount of informa-
tion obtained through job cards is not sufficient to
achieve production control.

(b) Results of the Questionnaire Survey of HMT Managers

i.

ii.

Approximately 50% of managers are not satisfied with
the wage levels. Regarding ‘the benefits given at
retirement, approximately 70% of them feel that those
of other companies are better. Approximately 90% of
wanagers think retirement benefits should be improved

An overwhelming majority of  managers support the
reform of the worker-incentive system. Some of the
problems pointed out by managers are that the 5ystem
is based on standard hours, managers and office per-
sonnel -use the same system, and the syster. is not
linked with productivity. -
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(¢) Actions to be Taken

i.

Pi.

iil.

5.

Complete reform of the worker~incentive system should
be determined considering the cost performance, diffi~
culties of setting up the standards, and distribution
based on an appraisal system. It is forecast that the
present worker-incentive system will loose its ration-
ale when CNC facilities are widely used in the near
future. :

-Incentive systems for wmanagers and clerical staff

gembers should be based on the achievement of objec-
tives, or bonus systems based on an appraisal systen.
In this case, it is desirable that the same incentive
system be applied to direct workers from the viewpoint
of fairness. ' '

In Japan,: wages stop increasing or go down when em-
ployees reach a stipulated age, which is wusually in
the 50s, since employees are no longer good at the
operation of machines, or as efficient at office work.
On the other hand, in India, it seems that wage: in-
creases accelerate as a worker's sge goes up till the
retirement age. To prepare for the increase in the
nugber of older workers, HMT shouid reforw the present
wage system. Under the new system, workers im their
30s and 40s, who are well experienced, should be best
compensated to be able to make a good living.

Answers Concerning Promotion

{(a) Current Status

Problems arise. because of the existing system where

the position in the hierarchy corresponds one-to-one
to the salary/wage grade. The increased number of
grades, as a result of the increased number of manag-
ers, bring inefficiency to the organization, such as
delayed decision making, unclear fixation of responsi-~
bilities, and decrease of authority.
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Regardless of qualification, it is hard to be promoted
because there are fewer posts at the higher levels of
the organization. Insufficient Jjob rotation is prac-
ticed for promotion. Accordingly, regardless of capa-
bility, employees need to wait for a certain period to
be promoted to higher positiong. This tends to cause
them to quit their jobs or weakens work ethics.

ii. Difficulties are caused by the system in which an
employee’s education direetly affects his proamotion
potential.  For - instance, employees in the PS grade
gain 15 points out of 100 automatically at the time of
promotion assessments. This is considered to be an
unfsir practice in that it does not assess the capa-
hility of employees, and hampers healthy internal

competition.

Graduates from wuniversities with bachelor degrees

start at a grade of WG-II, and can not become PS-III

until after at least 24 years, while those who have

HBA degrees start at PS~111. Under this system, it may

be that the best use of outstending university gradu- .
ates may not be achieved. As to workers, their career L
promotion steps are set in accordance with the quali-
fications they have when they start work for HNT, and
there is little room for improvement under the exist-

ing promotion system. Also HET does not give any
educational support to them, such as sending them to
universities in order to obtain degrees.

(b) Results of the Questionnaire Survey of HKT Managers

i. An overwhelming number of managers supporit the intro-
duction of a more objective appraisal system. Some
- managers state that the -conditions of wappraisals
differ unit by unit and that appraisals are made based
on the preference of appraisers. Some mBanagers re- .
sponded that promotions are made semi-automatically !
without strict appraisal. ' -

.
i

ii. About one half of DGMs, JGMs, and GMs have been in
their present positions beyond the standard period of
eligibility for promotion, i.e., 3 years. They are
waiting for higher positions to become vacant. The
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average delay in getting a promotion is now about 5
to 6 years. This is quite different from the stand-
ards of promotion originally envisaged in the aspprais-
al system. it is felit that excessive specisalization
of job duties brings about narrow promotional steps.

(c¢) Actions to be Taken

N
1.

ii.

iii.

iv.

HHT needs to distinguish the position in the hierarchy
from the salary/wage grade, and to consider a new
system where wmultiple grades correspond to each posi-
tion. 1In Japan, many companies have such adepted
systems where the employees are divided into grades
based on their work capability, and the payments are
made corresponding to the grades, while managers are
chosen from several grades,

HMT needs to discuss advantages and disadvantiages of
the present appraisal system, where promotions are
heavily dependent on education. In particular, the
comparison should be made from the viewpoint of an
objective promotion policy, which makes it possible to
secure outstanding people, to revitslize university
graduates, and to provide incentive for those who
enter at the PS~11[ grade.

HHET needs to consider a promotion system where manag-
ers could be chosen from a wide range of candidates
including other units or departments. For this, it is

necessary for HMT to consider the education and train-

ing to create generalists.

HMT therefore needs to develop a new appraisal policy
based on the above. Also, in implementation of the
new systewm, HMT should standardize the application of
the ruies and wmake sure that every eumplovee under-
stands the system and its application thoroughly.
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6.

Answers Concerning Rotation, Transfer and CDP-

(a) Current Status

ii.

Since 8 rotation rule which considers an individual
career development plan (CDP) has not yet been estab-
lished, wmany managers show & strong dissatisfaction
over the present systen.

Transfer is rare in HMT at present. [t is, however,
useful frowm the CDP point of “view for people with
specialized skills to be rotated so that they can get
an overall wexperience of other related functional
areas. Those who are in their 20s or early 30s may be
the target of such transfers in order to find out
their aptitude and to allow them to get more experi-

ence.

(b) Results of the Questicnnaire Survey of HMT Managers

ii.

iv,

Sixty-five percent of managers answered that more
frequent job rotations should be introduced. Supported
by approximately 90% of GM’s, high ranked managers
tend to support the idea strongly.

An overwhelming number of wmanasgers recognized the
necessity to revise the present CDP system. They
suggest that the present system be revised to make it
sore discerning in identifying internal entrepreneurs.

It was pointed out by an overwhelming number of ques-

"tionnaire respondents that the criterisa for manpower

allocation, transfer and rotation in HHMT were not
clear. Some comments obtained through the question-
naire survey regarding this issue were! "The present
rotation is used as a punishment,” and "Most of the
rofations do not liave clear objectives.” :

Some managers stated that there is a need for a systen
that would facilitate the change of residence in
connection with transfers. It is necessary for HNMT,
to consider a system which allows outstanding special-
ists who cannot change their residence for clear
reasong, to be suitably promoted.
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(¢) Actions to be Taken

ii.

iv.

Most of the high ranking wansgers recognized the
iwportance of a CDP system associated with rotation.
Thus, HHT needs to prepare a definite career path
plan.”

In planning ifs career development system, HMT should
consider ways to find out about the aptitude and
capability of individual personnel. The system should
also consider changes in the direction of corporate
culture.

HMT needs to develop a systewm to make change of resi-
dence associated with rotation, easier, focussing on
the timing of transfers and the development of corpo-
rate housing, '

HMT needs to consider the transfer of excessive peo-
ple, especially in administrative sections, to other
sections where additional manpower is needed, after
reeducating themnm.

HHT needs to consider the adoption of a self-asppraisal
system as well as an internal recruitment system to
supplement transfers and COP effectively.
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Vo2, Financial Analysis
A. Financial Analysis
1. Profitebility

HMT's sales continued to incresse without exception for
the last 10 years. Sales amounting to Rs.2,579 million
in 1981-81 have grown to Rs.7,600 willion in 1880-91, an
increase of 185%.

Along with the increase of sales, cost of production
similarly increased. The total production cost net of
accretion to stocks amounting to Rs.2,164 million in
1981-82 increased to Rs.7,350 wmillion in 1990-91, an
increase of 240%.

At the seme time, interest expenses increased to Rs.42b
million frouw Rs.183 million, registering an increase of
220%, while other income also increased by 319% to
Rs.331 million from Rs.79 miilion in the 10 years peri-

od.

" The change

in
values of production

the ratio of operating cost

(sales

plus

to

sales

_ stock accretion) be-
tween 1981-81 and 1990-91 with additional details are as

@ OB O

follows:
Table ¥-2-1 Rﬁtio of ﬂperating Cost.to
Sales Value of Production
1981-82 1990-91
Rs. Million (%) Rs. Million (%)

Sale value of 2,718 100.0 7,808 160,0

productiion '

Haterials 1,412 61.3 52.0 3,999 52.9 51.
Personnel 491 21.38 18.1 1,707 22.6 21.
Depreciation 112 4.9 4.1 218 2.9 2.
Other expenses 289 12.%6 10.86 1,684 21.6 20.
Total operating . 2,304 100.0 84.8 7,556 100.0 96.8
costs . .
Net 414 16.2 250 3.2
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During the 10 year period, the average cost of ferrous
castings consumed by HMT increased fronm Rs.10,8393 to
Rs.20,075 per ton, an increase of 98%. During the same
period, annual personnel cost per eumployee went up fron
Rs. 18,428 to Rs.57,2068 (excluding Rs.3,125 representing
prior year portion), an increase of 210%, with advance-
ment of average age of employees from 34 years to 41
years, :

As.a result of'thé higher growth in expenses compared to
the growth in revenue, HMT has been suffering from s
sharp decline in profitability which started in 1983-84.

In 1982-83, HMT registered a record profit before tax
(PBT) and profit after tax (PAT) of Rs.375 million and
Rs.268 willion, respectively. Their ratios to sales
vere 13.9% and 9.7%, respectively, and are also record
highs for the last 10 years. After this peak year, PBT
and PAT as well as their ratios to sales continued to
decline, reaching a low point in 1987-88, when PBT and
PAT were only Rs.3 wmillion with the ratios to sales
being 0.06%. ' '

For the latest fiscal year 1990-91, PBT and PAT in-
creased to Rs.156 million and Rs.141 million, respec-
tively, representing 2.1% and 1.8% of the sales, which
would not be sufficient for HMT. TBT and PAT for 1981-
82 to 1990-91 are illustrated in Fig. V-2-2.

[t is siso noted that more effective utiltzastion of
assets may be necessary. High inventory levels and long
collection periods affect the profitability of HMT. The
inventory holding ratios and average collection period
as at March 31, 1991 are as follows:

Days 7 Days
Haterials 144 Collection period b1
Work~in-process 54

Stock-in-trade 33

From the above, it can be seen that it takes on average
230 days for HMT to convert materials purchased ‘into
sales. - Thereafter another 50 days are required to
realize the proceeds.
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Summarized profit and loss saccounts for the 10 vears
ended March 31, 1991 (1990-91) together with certain key
profitability ratios are presented in Table V-2-2.

Further analysis of profitability in terms of business
group Is presented below.

‘Sales and profit (loss) before tax by business group for
the latest two years and 1982-83, the best year during
the 10 years ended March 31!, 1991, are as follows:

Table V-2-3 Sales and Profit Before Tax by Business Group
(Rs. in Million)

‘Sales Profit (loss) Before Tax

Business Group 1982-83 1989-90 1990-91 1982-83 1989-90 1990-91

Machine Tool 1,027 2,524 3,068 203 (98) 3
¥atches 961 2.0117 2,211 241 148 77
Agricultural

Machinery 5490 1,847 2,063 3 147 225
Lamps 116 170 239 (46)  (75)  (82)
Unallocated ' :

Expenses - - - (28) (64) (82)
Total HHNT - 2,644 8,558 7,600 375 b8 161

The sales of the Machine Tool Business Group (BGH)
amounts to approximately one third of the fotal sales of
HMT. BGM contributed to HKT’s PBT Rs.203 million or H4%
in 1982-83. Thereafter the profitability continuously
declined resulting in losses in the years 1987-88 to and
1989-90 and then marginally recovered in 1890-81 {(Con-
tribution of BGH to PBT in 1990~91 was Rs.3 million and
accounted for 1.8% of HMT’s total PBT). The. declining
profitability of BGHM in the last few years is due to
high losses reported by Machine Tools Bangalore (MTB),
Ryderabad (MTH), Ajmer (MTA), Kalawassery (MTK) and
Printing Machinery, Kalamassery  (PHK), Substantial
izprovement in the performances of MTK and PMK, which
reported profits in 1990-91, was offset by higher losses
at HTB, MTH and MTA. Increasing competition, inadequate
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improvements in productivity, delayed execution of orders
due to. lack of adequate production and materisl manage-
ment, and very old machinery, together with increasing
input costs and interect burden sre important reasons
for the decline in BGM profitability.

The Watch Business Group (BGY) whose sales also consti-
tutes nearly one third of the total HHMT sales contribut-
ed Rs.241 million or 64% of the total PBT in 1982-83.
However, the profitability sradually declined to the
tevel of Rs.77 wmillion or 48% of the total PBT in 1990-
91, due to increasing competition, ‘high losses at the
Watch Factory, Srinagar (WFS) and the Watch Factory,
Ranibagh (¥FR) which were due to under utilization of
production capacity, the reasons for which vary from the
remoteness of factory locations, to the lack of skilled
workers to political or civil disturbances. The Watch
Ancillaries Unit (W.ANC), which assembles imported
knock-down watches, incufred a less of Rs.10 wmillion in

1990-91 while its contribution to PBT in 1981-82 was
Rs.53 million. Cost increases due to wage increases

coupled with devaluation of Rupee, account for the
decline.

The Agricultural Machinery Business Group (BGA) vhose
sales also constitute nearly one-third of the total HHT
sales, contributed Rs.1.6 wmillion to PBT in 1982-83.
Thereafter, the oprofitability of BGA significantly
improved and surpassed PBT generated by BGH in 1986 and
BGW in 1989-90 and thereafter. In 1990-91 contribution
of BAG to HMT's total PBT was Rs.225 wmillion. The
increasing profitability of the Tractor Unit resulted in
continuous increases in the profitability of BGA over
the 10 year period.

The turnover of the General Enginecering Products Busi-
ness Group (GEP) (now called Lamp Division since 1988~
89) accounts for less than 103 of the total sales of
HHT.  GEP reduced. the overall profitability of the
Company by a loss amounting to Rs.4.8 million in 1882-
33. Thereafter the loss gradually increaSed to Rs.108

million in 1988-89 while marginal improvesent was ‘ob-

- served in 1990-91, The increasing loss of the Lamp
Division which caused the above decline can be attribut-
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ed to low production capacity utilization, the reasons
for which vary from high rejection rates, rising input
costs to increasing competition from small scale manu-
facturers. |

Key figures by business group for 1981-82 to 1990-91 are
summMarized in Table V-2-4. Sales and loss before tax of
loss making units in 1989%-90 are shown in Table V-2-5,

Table ¥-2-8 shows cqmparisons of the Machine Tool Busi-
ness Group (BGM), the Watch Business Group (BGY) and the
Agricultural Machinery Business Group (BGA) with corre-
sponding Japanese industry/companies’ averages for the
vear 1988-89 and 1989-90.

VYalue Added Per Ewployee for Japanese industry/companies
is generally 10.9 to 23.3 times higher than those of
HHT. The difference is the largest in Machine ¢tool
where value added by a HHMT employee in 19839-91 was
Rs.0.08 willion while for a Japanese employee the amount
was Rs.1.86 million.

A comparison of inventory turnover also highlights the
overall superiority of Japanese industries. For BGH
1330 inventory turnover 1is 1.81 while for Japanese
industry it is 86.386. BGY also indicates simailar re-
sults, 2.58 for HMT against 10.1 for Citizen. Further
isprovement in enployee productivity - and
inventory/production management would be required for
HHT to be internationally competitive.

Although receivables in number of days turnover is lower

than the Japanese average this is attributable to dif-
ferences in trading practices.

Stability

HMT maintained good financial stability during the 10
vears ended March 31, 1881. '

As of March 31, 1991, the current ratio (Current assets/
Current liability) Was_2.9; Fixed assets/lInvested capi-
tal ratio (Fixed assets/Stockholder’s equity + Jong-term
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Table V-2-5 Loss Making Units-Sales, SVOP and Profit(Loss)

(1989/90 and 1990/91)

{RS. MILLION?}
1980 1991
Unit Sales  SVOP Profit Sales svop Profit
: (Loss} {Loss}
MTB 592 561 (61) 584 587 (69}
MTK 412 382 (24) 467 476 12
PMK 01 81 t4) 115 116 16
MTH 390 489 (e) 728 696 (24)
. MTA 131 115 1707 160 175 (44)
UES 105 104 (241 57° .54 0
UFR 426 450 {38) 457 522 (64)
WVANC L4 &4 (4) 11 7 {10
LMH 156 171 (75) 223 221

f
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liabilities) was 0.3 and debt equity ratio (Total li-
abilities/Stockholders’ equity) was 2.1, all of which
are considered appropriate.

A survey of 417 Indian companies in various industries
carried out by the Industrial Credit & Investment Corpo-
ration of India Limited (ICICI) revealed the following
debt/equity ratio: '

Debt Equity Rsatio

Total 0.32 & below Between Between 2.33 & above
Companies " D.33 % 0.99 1.00 & 2.32 '

'87-83 88-89 87-88 88-89 87-88 88-89 87-88 B88-89 87-88 88-89

409 402 65 63 88 88 170 170 86 81

As of March 31, 1891, HHT did not borrow funds directly
fromw the Central Government. Summarized balance sheet
as of March 81, 1991 and 1891 together with certain key
ratios are presentéd in Table V-2-7.

Growth

During the tenm years ended March 31, 1991, HMT's sales
grew from Rs.2,579 million to Rs.7,800 million, vegis-
tering an increase of (9% or an annual compound average
growth rate of 12.7%. During the same period, sales
value of production (SYOP) rose from Rs.2,718 million to
Ks.7,808 million, representing an increase of 187%.°

"Net worth, defined as net assets less deferred expenses,
showed an increase of 121% from Rs.1,120 wmillion to
Rs.2,480 million from 1982-82 to [8390-91.

However, [Indis has wundergone  significant inflation
‘during the 10 year period. The wholesale price index
during the period increased by 180%. Discounting for
infiation, the sales of 1990-21 would be Rs.d4,222 nril-
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lion, résu!tihg in a real growth of'63% and annual com-
pound growth rate of 5.6% during the 10 years, which can
be congidered as woderate growth.

In contrast to the increase in sales and net worth, the
nuwmber of enmnployees stayed relatively stable, i.e.,
26,637 for 1981-82 and 28,145 for 1990-91 with a peak in
1985-88 of 29,417. HHMT is currently atftempiing to avoid
any lncresse in the number of employees.

Pfoducti?ity and Value—-added Analysis

4,
{(a) Trend of Productivity for HMT as a whole
The trend of productivity for HHT as a whole for the
past ten years is shown below. '
Table V-2-8 TREND OF PROBUCTIVITY IN HKT
S 80781 | 81/82 | 82/83 | 83/84 | 84/85 | 85/86 |86/87 | 87/88 | 8a/8a | 88s90 | 90/9)
VALUE-ADD. | 9742{ 13334 | 14790 18220 | 20069 | 21127 22961 24431 28554 | 33779 | 38729 | Lahks
‘NO.of Expl| 25169 | 26117 26938| 27572 | 28311 | 28067 | 29397 | 29204 | 29034 | 28724 | 28339
¥-A/Esploy | 0.387| 0.513| 0.549{ 0.588 | 0.709| 0.727| 0.761] 0.824 | 0.983|. 1.176| 1.3687 | Lahks
Apn.Growth 32.6 7.0 7.1| =z0.8 2.5 4.1 9.6| 17.8{ 19.8] 1s.2] Avi3.5%
L Competit| 2.51) 2.73f z.58f 2.3 2.58| z23¢| 2.31] 2.21] 2.21] 2211 228

This table shows that HMT has made a big effort to
improve productivity through restraining the increase of
manpower since 1988. However, if the effects of infla-
tion or the annué!'increase of product prices at 10 to
15% are taken into consideration, this table reveals
that only little improvement in the net productivity has
been realized during this ten year period.
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(b)

The

ii.

iv.

The rate of wage lIncreases has been exceeding that of
the value-added productivity increases, and thus the
labor cost competitiveness (Value~added/Personnel
Expenses) .is declining. This trend is very crucial for
maintaining cost competitiveness in the international

uarket.
Productivity of the Business Groups and Units.

The productivity analysis of this area is made, based on
the recent three year data, and the inter—group and
inter-unit comparisons of productivity are shown in the
Fig. v-2-1 to Fig. V-2-5. ‘

results of the analysis are as follows:

In general,value-added productivity in the Business
Groups and Units has been increasing for these -three
vears. As mentioned before, however, this does not
mean an improvement in net productivity because of the
effect of the marking-up of the product price.

There are big difference in productivity among the
Business Groups. Value-added per fhead in the Hachine
Tool BG is low, 50% of that of the Agricultural Machine

"BG, and 70% of the ¥atch BG, respectively. Productivity

in the Lamp Group has been iwmproved, but still its
value-added can cover only 70% of its personnel -ex-

penses.

There are also differences in -~ productivity QaRONE

the Units within the same Business Group. These differ-

ences come from such fsctors as types of product, varie-

ty of products, conditions and utilization of production
facilities, levels of management and supervision, and so

on.

In the Machine Tool Business Grdup,_a_téndenéy of de-
clining productivity appears in HHB,HTB and MTP. Cor-
rective mepsures are very crucial there. In HMB, espe-

cially, productivity is declining due to the low utili-

zation of machines and equipment, in spite of the in-
greasing value-added ratio.
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(c)

In the Watch Business Group, growth of the value-
added productivity is fow in every Unit. [If  the
increases in product price at 10 to 11¥% are taken into

consideration, net productivity must be decreasing..

Among them WFS is declining the most rapidly.

Prqductivity based on the standard hour outpuet

Value-added productivity does not accurately reflect
the real productivity, because there is no appropriate
parameter for adjustment. On the hypothesis that - the
standard hour is not changed for the same product, the
real productivity can be induced from an analysis of
data for performance control in the various units. The
analysis has been nade for only the Machine Tool BG, and
more in depth for MTB this time. '

The Performance Index(P1) is one of the productivity
indicators based on time. Fig. V-2-6 shows the trend of
PI in the various units of the Machine Tool BG in which
jarge differences can be seen unit by unit, similar to
the value-added productivity.

The P! is broken down into two factors, i.é;. utiliza-
tion and efficiency, and the trend of these factors in

" MTB is shown in Fig. V-2-T. "Productivity of MTB is

dependent on the utilization of wmachines and equipment,
and among the constraints sgainst utitization, ahsentee~
ism, lack of proper Jjob assignment, and repair and
maintensance are the major elements, which reach almost
80% of non-utilized hours. Therefore it is very impor-
tant to take managerial actions to improve the utiliza-

tion ratio.

Also the unit by unit profitability is co-related in
some extent with the PI. This proves that productivity
is the most critical factor for profitability, although
other factors are involved. '
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Fig. V-2- 7Performance Index, Utilisation, & Efficiency in KTB
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(d)

(e)

ii.

Productivity comparison with Japanese industry
The related productivity data of HHT are compared with

couparable figures for similar Japanese industry in the
following table for the purpese of reference.

Tabie V-2-9 Productivity Data Comparison

HMT ' Japanese
Total BGH| MTB| HTKIM/T industry

Net Value-Added 100 100 100 i00 100

Profit B T 5.2 0.2j~24.4 5.4 11.8
Personnel 54.8] 71.6} 89.2] 68.5 §4.0
Fin. cost . 13.7| 5.8 §.0 5.3 6.6
Rent 0.3 0.2 - - 1.0
Tax & Rates 18.0| 17.1] 20.7} 16.5 2.3
Depreciation . 7.0 5.8 8.5 4.4 . 14.5

Rp.labhks ¥ Mill.

Net VA/Employee| 1.10| 0.93]| 0.79| 0.93| 8.04
Per’nnel/Empl.| 0.60| 0.87| 6.71] 0.64 5.11

l.cost compet | 1.83) 1.40]| 1.11} 1.45 1.57
Value-A ratio | 40.6] 43.7| 48.6] 48.7 25. 6

Effects of productfvity inprovement to cost reduction

In HMT, the effects of productivity improvement to the
cost reduction vary unit by unit due to their char-
acteristics, and it is difficult to estimate the effects
because there is no system -of actual cost accounting by
product. However the rough estimation of the effects of
labor productivity will be made as shown below. If
material and other costs are able to be reduced through
igplesentation of oproductivity improvement prograss,

‘more prominent effects can be expected., In order to

realize such effects by keeping the existing work force,
the results of productivity improvement should be ab-

"gorbed by increased production or the creation of new

jobs.

Labor cost competitiveness 1is proportionate fo labor
productivity. '

The effects of productivity improvements'tp_the reduc-
tion of production costs are realized according to the

—345~



ratio of conversion cost to the total cost. Assuming the
vatio of conversion cost is 380%, a 10% productivity
improvement will result .in a. 2.7% ocost reduction --
30x(1-1/1.1), and a 20% productivity improvement will
result in a 5.0% cost reduction --- 30x(1-1/1.2).

Summary of Financial Analysis

One of the most alarming —results of this financial
analysis for the 10 years ended March 31, 18891 is that
"HMT has been experiencing a continued deciine in profit,
although a slight recovery Is noted in the last 3 vyear
period. It is clear that HMT has not been able to
absorb increased costs through higher productivity, nor
able to pass them on to the customers due to increased
competition: in the market. Under the circumstances,
increases in productivity require first priority.

In terms of HMT’s business groups, a clear change 1in
profit contribution'ﬁas_noted during the 10 year period.
BGWH, which used to be the top earner has experienced
decreasing profit and was surpassed by BGA in. 1989-90,
BGH has been suffering an even shaper drop in profit and
registered a loss for the 3 consecutive vears ended

Harch 31, 1980.

8GG (Lamp) has heen a consistent loser all through the
period except for 1981-82, and adversely affected the

profit of HMT.

in view of the above, concentrated effort needs to bhe
sade to improve BGM, which has been and is :the core of
HHT. For BGW it is also necessary to make a combined
effort to reduce costs through improved productivity and
to improve marketing to attract consumers, especially in
the competitive digital watch market, to recever hizher
profitability.

The top earning business group; BGA, will be able to
further increase profit through expansion of ‘production
capabilities subject to the results of market forecasis.
As indicated in the comparison ~of selected business
groups of HMT against Japanese industry/ companies, more
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effective utilization of assets will further enhance
profitability of HMT, As to BGG (Lawmp), appropriate
actions, including divesture, need to be considered as
the extended period of loss can be considered as an
indication that this industry segment may not be prof-
itable for HMT.
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(a)

(b)

Financial and Managoment Accounting System

Financial Accounting

Uniformity of accounts

HMT currently has 16 units and 22 divisions operating in
varying industries such as machine tool, watch, agricul-

tural machinery and Lamps, and are located in 10 states.

Because of the diversity of the products, prodnctioﬁ
process and social background of locations, quite diver-
sified accounting practices have been followed in the
past. For the purpose of uniformalization of accounts,
accounting code manual are published and uniformally

adopted.

Furthernore, in October 1980, &  memorandum titled
"Costing System to he followed in Hachine Tool and %atch
Units” was issued to all unit finance chiefs by Director
Finance. The purpose of this memorandum is to maintain
uniformity among machine tool units and among watch
units.

Computerization of financial accounting systenm

Similar to the account classification and costing dis-
cussed above, computerization has been left with the
discretion of unit management. Therefore, it is oab-
served that degree of computerization significantly
differ from one unit to another. It is also noted that
systems and application software adopted are different
among units. To date, no efforts have been made to keep
certain uniformity among units, business groups or HMT
as a whole. '

In terms of application, while significant number of
units have computerized accounting systew. However, in
most units accounting entries are manually developed and
manually entered into the sccounting reporting system or
general ledge system. On the other hand, the units
which has implemented computerized accounting systenm
still require manual supplements, as “"total systenw
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(e)

concept” has not been applied.

It is, therefore, considered necessary to further cowm-
puterize the accounting system based on "total systen
concept” where all transactions are input processed and
recorded under a ‘single system so that output will
become accurate, consistent and efficient. Coordination
with Computer System Division, Bangalore should be
considered to further computerized the financial ac-
counfting system. This will help to aveid duplication of
efforts and to reduce the developwent ocost, while
achieving certain level of uniformity among the units’
systenms.

Cost accounting systemn

Integration of cost acceounting systen
with financial accounting systenm

Production cest system and financial accounting systenm
are not integrated. Once a year, physical inventory is
taken to determine the inventory quantities as well as
the progress of work-in-process, and based on this
inventory taking, inventory value, production cost as
#ell as cost of goods soild are detersined, and posted to
accounting books, '

During the Defiod, production costs are monitored based
on standard costs. As a result, at the yearend, signif-
icant adjustments arising especially from material costis
(quantity as well as price) and efficiercy variance are
recorded. :

In order to cope with increasingly competitive market
integration of the both systems is considered essential.
In order to attain this integration,. ieprovement or
establishment . of  systems and procedures ‘concerning
material consumption and wunit cost calculation, labor
and other cost calculation as well as systems monitoring
the progress of work-in-process may be required.
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