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Acquisition o1 foreign technology in the
sanutacture ot mechenjcal and electrical equipment
sssumes various forms, ranging from ocopying of foreign
machines, which may not be petented or where patents
may heve expired, to various types of technologiocal
collaboration, with or without torcign capital participe~
tion. A few exampies of diftferent tecknology supply
arrengements are cited in the case studies briefly
discussed in this naper,

2, The brier description of these cases is
primarily to illusirate certain aspaects and implications
of aoquisition of foreign teclmology in this sector of
panufaoctare. The exanples that nheve beven discussed are
all related to the manuiacture o1 specitic mechanioal and
elactriocal equipment in ihe me d1 un- scal- range., The
manutacture of heavy mechanical and elzotrical equipment
has deliberately not been covered as the techno-soonomic
aspects of such manutacture have to be viewed on a some-
vhat different baasis., On the other hand, il is neoessary.
to emphasise tha . n very wide ranges 3guipment and products
can be manuiactured in the small anu .aediuu=~gcale sector
ana tiids 18 one ou tie aspects Bourut to de nighliiguted
in respect ot tnesc cases, No detailed and elanborate
discusgionsol the various projects have becn attempted
end it is only intended, through suah casc-analysis to
pin-point one or other aspuet of technology acquisition
in the equipment- production sector,




1, In 1949, Company X was incerporated as a
Pablie Limited Compeny in India and comsenced operstions
minly as a repair vorkshop employing on.y 6 porsons

amd having only one lathe and one drilling machime,

The Company took up the manufacture of tanks and wire
foneings in 1900 as rav mterinls vere readily
awilable, and there vas oonsiderable demand from

$es gardens 1ia the area; A groy irom foundry vas alse
established in 1961,

24 In 1958, the Company set up s sharpeming
Wit for CTC rollers, extensively used in the tes
iadwstry. This proved very popular, particularly frem
We swrller tex gardens who had no vorksho~s of Wheir
om,

t B With considerable experience gained ia whe
eourse of sharpening and repairing OTC rolliag
mehines, Company X took » produstion of CTC -M
( eutting, tearing am mnu mchines) in 1997,

™he mahine undertaken for mmufasture ws a eopy of
6 British machine imported in a mmber of %es gardens
Gring %he prediorld ¥ar I period, A case for
iafringment of patents vas filed against Ceompany X
Wt e Cempany ven the case as e pteat righte
had expired; This was acesnpanted by manfuoture of
%08 leaf trailers,




The trailers developed an igmediate and ready
market in the tea industry and continue to be
steady demand even at preseat, Company X a.80 Seok
up the production of steel doors and windowe umder
& looal brand meme, whioch products also proved
populars By 1965, the Company took up production
of pressed steel tanks wvhich was a nev produst ia
this part of the country, This was mde possible
when & 8500 Tonne press vas made in the plant eof
e Company froa their own mesources by a vetezea
fereman, who had no formal education or treinimg.
T11l date, & heavy capacity press of this eapaeity
has rarely been mnufuctured in India, These P8,
Tanks made vay to taniks assembled at site of any
eapacity by bolting standard-sise pressed and
Jibbed sheets of uniform sime with bolted flanges,
Bigger sime overhead tanks eould nov be made,
transported and erected sanily and developed
osnsiderable demand,

4 In 1956, a seoond manufacturing wal$ Va8
8ot wp by the Company to cover another region of Whe
B%atey This unit started manmufucture of small tea-
machine compenents,and supply, imstellation amd
servieing of other machines mmmufuctured in Plant
No. 1.

Ia 1987, & third wnit went into preductiom ia
another location, This unit was started as a
structure]l fubricating unit to meet the rising
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domand of fubrioated steel strustures ete, in the
Tegion, besides governmental estadlishments, later
e P,ts, Tank production swction was also .ransferred |
%o Whis wmit, vhile ilant No. 1 started production

) of OTC machines on the basis of regular mmmufugtuwre
wader the brand nawn of " IRMMAKCER®. A hot aip
Galwenising Plant was 4installed in Piant I in order

to meet the demand of mainly galwanised stesl eculverts
in road projects, large quantities of such galwanised
oulverts were supplied to different road projectes

8¢ By 195060, Teamasters were accepted as

a quality machine by bdigger tea groups such as

Brools® Bond and these were supplied to their tes

gardens, By 1961, this product penwtrated the tea

market in South India, In 1963, a nev Jungle and —

fhruwd cleaning machine wnder the brand name of

' JUNGLE JIn' wap successfuliy developed, trialled

and followed by comaercial production in Flamt I

though the sic design was simpiar to a foreign

maehing, & nmber of local adaptations were made

%o suit tea garden requirements, Consequentiy,

his machine holds its owvn patent; The machine

proved very popular for tea planiers vho could

roduoe eonsiderable man-hour in eleaning shrubs and |

thiek hushes in the planted aress, This equipmeat |

doveleped comsiderable demand and is now used bWy l
' different govermment installations aleo, ¢|
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6. By 1964, the mechanived ferment:tion process had
been introduced in tea procesnsin;s end the Company

obtained a licence for menufacture of a renge of
fermentetion equiprent from s Uritish Company. A technology
agreement was entered irto und 5% royalty was paid for a
few years. Subsequently Comprny X made oertain modifiocations
in the product and sold it i1 their own name,

Te By 1966, tin Teamnster CiC machine started

beir; expo rted tn .ENYA, for Brooke Bond Fstete ir

that country on recommendations from their counterperts

in Indie, A new "KILONLTIC" D,F, Heatecr wes duveloped by
the Company us o cheap and cfficient means of producing
heat for Ten dryinp. This equipment was also based on

a foreign machine but contnined e nurber of loecal
modifications, This machine alsc proved populer with the
tea industry us an efficient and economic source of hest,
In 1968, a tea fibre extractor was developed of indigenous
design in Plant II,

8. By 1970, the Company commenced menufaciure

of industirial fane, both AXIAL and CENTRIFUGAL FLOW

types under the brand nane of 'AIREX', These fans were

designed looelly and no foreign technology was acquired,

Manufacture of these fans were taken up since the process

of tee manufacture had been modernised by utilising

artificial withering, fermentin; etc. These fans vere

utilised in the withering troughs and fermenting '
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troughs to supply the required air drefvy These
fans hove had a steady demsnd since then, *hough
Ot1Lf eompetition 1s faced from manufacturers vith
foreign designs and brand rames.

9. In 1972-73, the Company took up productiom
of & Continmous Tes Drier wnder the brand name
TRON" under licence from a lom]l Regearch Station
for vhich a royalty of 8% 1is being paid by the
Cempany. The production licence of this machime

Yas earlier given to another Tea Machinery manufaeturer
in Oalcutta which started marketing of the, gryer 4a
the early and mid sixties, During the late €0's ‘
hovever, this oompany was closed due to labour
troudles and the produstion of this dryer was
diseontinued; later, TRA offered mmfacturing licence
S0 two parties at a time, ome being Company X and the
other a reputed firm in the line at Calout.e’

Company X remodelled and modified the machine and
mristed the machine wmder the brand name of "DRYCON®
Waich 1s now & very popular machine in its own
eircles, A nev machine named LTP for tes processing
1s mnufuctured wnder Licence from X/8 Alex lawrie
Ltd;, England. Dryers are also i-in- exported to IRAN
and BARGLADESH:,'

10, By 1974, the Company eet up & Tes
Proeessing Research Centre in order to carry out
Mestarch and Development work of tea mchinery wmder
actwal and full soale process of tesa manufecture,




This unit opened a new era in the industry and the
unit has been duly recognised as R & D Centre by the
Department of Soience & Technology of the Govermment of
Indie,

1. A new Tee Grading and Sorting Machine, the
"SINGLE TRAY CTC SORTER" was developed at the Company's

Tea Processing Resesroh Centre and successfully introduoced
in the tea industry. This machire wes also bamed on an
imported machine used severs) yesrs eearlier by the Tea
Induetry but was doveloped by the Company with several
modifications,

12, The 3 Plants of the Company, all of which
are located in tne North Eest Region of India, now employ
over 1000 pe1j.aona. Tne total value of sales has risen from
Rs, 400,000 (®) in 1950=-51 to over Rs, 30 million in
1975-76+ Foreign exchange eemings are expected to average
around Rs, 5 million anruelly in future. Profits have been
steady & despitie considerable investments in new plante
and expan.ions, dividenda hsve been of the oiuer of 15 to
20% annuully for most of this period.

12 The case study serves to illustrate the
possibilities of adaptation of toreign equipment fo
indigenous needs, entirely through indigencus efforte,

All the 3 plants are looated in areas where there is
Oomparatively little lage or medium scale industry, though
the looation o' plant I hea been in an area where thers are
& oconsiderable number of small-scale industrial units, The
Pool of labour has been, for the most part, trained looally
by a few experienced foremen brought from other parts of the
ocountry. No foreign personnel have been utilised by the
company at any stage,




N, The equipment products of the Company, while not

Yory somplex, are nevertheless of considerable sophisticatiem.
™he fuct that these are commanding export markets indioates
Shat they are on a par with similar equipment from induste
rially-adwanced countries, Though designs were ad:spted from
the designs earlier used in the tea industry, such adaptation
has proved very successful & the lack of foreign technology
costs has been an important factor in rendering such produsts
competitive in the .ntermational market,

(OL_"'""""_"‘"""_‘“ e
ller-rupee conwersion rate may be assumed at UB § 1=Re,? .8




Manufacture of industrial furnaces

Company Y was set up in the e.rly 19603 for ne

purpose of design and manufacture of furnace ccmponents,
modifications of existing furnnces in the country and
for supply to various furnnce buildors. The Company's
objective vas to develop import substitution in the
field of industrinl heating equipment. In 1967, the Company
started designing and manufacture of such furnaces and
special heat treatment furnaces were supplied to some
of the steel plants in Indilay

2, In 1971, Company Y entered into technologioal
ocollaboration with a French menufacturer for reheating
and heat-treatmeat furnaces of medium sise required by
the steel and alwunium industries and sophisticated
furnaces for certain metal-working industries, Royalty
payasnt was limited to a certain maximun level of produse
tion based on a particular ysar‘s prices, In 19/5, Company
Y entered into a further technology agreement with a
West German manufacturer for the production of Amnular
shaft kilns, This technology covers vertical shaft time
and dolomite kilns for capacities over 100 tonnes/daily.

3. Both the technology agreements have proved guite
successful, though the second agreement is still in an
early stage of implomentation, The (Tirst agreement has
emabled the Company to develop designs for a large number

—

of furnaces of various types. The nmature of the Company's
activity is primarily engineering and designs and their owm
expertise in this fisld has been considerably buttressed by
foreign technology and engineering kmowhow,
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4, The aequisition of technology by Company Y
has assisted the Company considerably in extending and
diversifying its scops of engineering services for
the manufecture of different types of industrial furnaces,
vithout foreign capital participation,




weSE SIUSL (0 3 DL,

MANUFACTURE OF THDUSTRIAL REFRIGERATICY ZQUITMENT,

vompeny -+ wa. the &w.:8 und diatribuiion agent
in India of a major U,5, manufaoturer of refrigeration
squipment since the 1930s, Apart ‘rom marketing and
distribution, the Coupany provided servicing facilities
for the refrigerntion equipment imported from the U,S,
Company. Around 1965, the Compony decided to take up
menufacturing aotivities in respect of refrigerators, air
conditioners and other refrigeration equipment and parts,
A technology agreement vas entered into with the U,S,
Company with whom there wae a long-standing relationship
and manufacture was comuenced in 1667=-63 of open-type
ocompressors, rerrigerators and window airoonditioners,
Apart from desismna mnd monufacturing drawings, the lioensor
provided oonsidersble agsistance by wa; of training and
technical menagesent during t“s initisl perici, The growth
of production in the Lompary was fairly rapid and value of
production rofe to9 over Ra, 20 million * within five
years of commencument of production of these products,
By 1975, no foreiyn technology was considered neoessar,
‘or the major products which had been undertaken by the
Company during this period, Theae products inoluded
refrigerators of 100=-160 )itre capacity, Tefrigeration
unites for trucks and narine craft, wirdow sirconditioners
and air oonditioners fcr buses, wrucks eto, bottle ocoolers
end other similar products. Many oi thse products were
able to oompete in a number of “oreign markets and exports
ross to over Rs, 5 million by 1974~75,

- i« am—— —t——— - o

—— - - —— ...

® Doller - 896 oonversion rate m be assumed at
IB 1" R:F?.B. w
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24 By 1975, foreign technologioa. assistance was
Tequired from the US Company only for refrigeration
equipment of oomplex deaigne and for hermetic oompressors
instead of open-type items, Since the original techmology
agreement had lasted for 10 yeurs already, negotiatione
were taken up with the licensor not to continue to oharge
Toyalty for the produots initially licensed for which

no technologioal assistance was, in any oase, required,
The approval oi government would, in any event, have
been highly unlikely for extension of royalty payments

on the initial products, in such a case, After prolonged
negotiations, it was agreed that no royelty would be paid
to the licensor on ourrent models being manufactured by
Company A and which were covered by the original liocence.
A nev teolmology agreement was entered into which provided
for (a) royalty payment only on hermetic units whioh were
exported and (b) royalty payment for new ardi more ocomplex
products such as oentrifugal chillers, hydraulio-drive
transport refrigeration equipment and the like, Oompany
A also furnished to the Govermment an export commitment
of a oertain percentage of additionel production of
packaged refrigeretion units beyond a certain size,

Je The technology-supply arrangements in this
oase proved very succesaful, The absorption of techmnology
for the initial products was rapid and sfficient and
Company A was able to compete with its products both in
the national market and in some export markets. In temme
of produots, Company A covers a wide range at present,
inoluding (1) hermetic compressors in a number of simes
with a production of about 20,000 units annually, (41)

Vi
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(44) 14quid ohillers in 10 siges upto & capasity of over

1000 T (111) packaged coolin; units in 9 sises and going

W to a capacity of 60 T (iv) water coolers nearly \
2000 units annually (v) mom airconditioners over

15000 units annually and (vi) refrigerators around

11000 units annually besides other refrigeration producte,

The total value of production of the Company is over

Re, 800 million annuelly at present,

4 What 18 of particular signifiocance ies the

shift in the pattern of foreign technology supply from

Telatively simple refrigeration items, to start with,

to more sophisticated products within a period of 10 years,

vith suitable adjustments, both in respect of technology |
inflow and consequential payments for foreign technology.
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CASE STUDY N0 3 IV
MANUFACTURE O PNEUMATIC EQUIPMINT

Company B was set up ir the 19608 for .ne manufasture
of pneumatio equipment of various types. The produocts inoluded
(1) airbrake compressors (ii) power trensmission equipment
olg. torque convertors, gears eto, (1i1) centrifugal
refrigeration and (iv) air and gas compressors, The production
programme included refrigeration units for trucks, buses and
trailors, In the next phase, similar equipment for xamiloars
is proposed to be undertnken, The Company commenoced manufactu=
ring activity with an equity capital of Rs, 14 willion
and loans of Rs, 6000,00. The value of production achieved
in the first year of production was Ra, 2,3 nillion (including
Rs. 4000,000 worth of imported components) for 41 units
manufactured., This rose to Res 6.3 millior (inoluding
Re. 3000.000 worth of imported components) for 115 units in
the third year of production.

r The Company's acquisition of technology was
significant in that, with the wide rangze of products,
teohnology had to be & cquired from differcnt sources, The basio
technology and knowhow for pneumetic equipment was secured from
a West German munufeoturer, on e combined lump-sum fee cum
royalty basis, Technology for airbrake compressors was seoured
from an U,S, manuiacturer, For oentiri fugal refrigeration
equipment as also for air and gas compressors, however,
technological knowhow was obtained from a Japanese group of

intemational
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repute.

3¢« The need fur obtaining technology from
various sources axrose because of the neture of the \
product mix and beocesuse the most suitadle temhnology
was sought to be secured for each major produot group.
8ince projeoted demand and market penetration was
not expected to be adequate for these product groups
separately, the items were combined into one integrated
project as the machinery requirement was found to be
similar, to a great extent,

4. The faot of a number of foreign lioensors in
s medium -sige equipment manufscturing enterprise has
not posed any serious difficulities, In fact, the various
technologies have been effectively linked with their
respective product group and are in the process of being
fully absorbed by the Company,

-

Dollar-rupee conversion rate may be assumed at
U.s. . 1 = RGQ.'.B
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MAMUFACTURE OF BLECTRICAL MOTQRS
Company C was a small-scale manufacturer of electrical
and mechanioal parts, besides undertaking machinery
repairs, In the late 1950s,the Company entered into a
technology agresnent with a major West German manufage
turer of electrical equipment, The range of productse
intended to be covered by Company C were general-purpose,
single and 3 -phase flame-proof induction motors with
squirrel oage, ocrans motors, motors for textile and
other industries universzl motors for electrical
applignces, coolant pumps and certain other allied
products, The Company commenced produection 1960,

2. The technological assistance received from
their licensor proved quite adequate though in the
initial years, some foreign technicians had to be
enployed, The 1icensor also provided considerable eupport
in techniocal operations and management for the firet
3«4 yoare, Company C was able to build up a total
productién ocapacity of 260,000 h.p. of electrical
motors of various categories within a period of 12
yoars and undertook expansion in 1973-4 for a further
total capacity of 180,000 Bep. By 1973-4, the imported
material utilised by Company C was less than 1f, The
oquity capital of the Company had exceeded Rs,10
million Dby this time while loans vere of the order
of about Rs,20 million,

3, The technology agreement had lasted for over
12 years, This should have been more than adequate %o
absord technology in respect of most of the categories
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of motors 1isted above, Payments for technology weuld
1argely bs justified only in rispect of mew t:pes

of metors or those categories which had not been
wndertalsa for maufhcture by Company C till the time
hat the technology agresment onme up for renswml’
Certain centrectwmal provisions, partisularly relasing
Se mles territory etc,vere oonsidered restrictive
and have sinee been modified,

—

(¢#) Dellar -rupss conversion reatio may b assumsd ab
48 . 1 ®Rs,?78
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clectrical producige

Conpany D commenced treding ~nd minufacturing
operations as n subsidiary of A eompany manufacturing
electrical equipaent in the Y,K, Tha Coupany gradually
oame under national méjority control and took up major
expansions in munnincturin; cetivitios thersafter,
During 4ts poriod as a subsidiary, tho Coupany had
taken up the minuf-cture of electric ceilin: fans and
fractional '[P, motors, Huslles notor conirol gear,
plugs and gockots and otaer such itioms, After the
Compnny camo under natinnil entreproneurinl control,
major expa:iston wa3d offacted durins the 19608 in respect
of the oapicity 1n’ mnpge of electric notors, together
vwith thc production of certain other elcctriecal
oquipment and products, "Me ~mvw products included (1)
ITe anc L,T, eircult breakers (11) Load-break switehes,
pover ,,d distribution transforaers ( taken up in
1972.73) and on-lo:¢ tqp changers (111) power-driven
pmps, (1v) steel stenpings and (v) woulded crse
eirouit broakers (1774).

2. Technology ‘3 nequired from the origiml
parent Company in the UK, for most of the products,
particularly electric motors in the highor ranges,
going upto 1000 hp including a mriber of categories,
such as oll-punping notors, nbove 260 h.p. For on-lond
tap changers, a sepimte tectinolor contriet was
ontered into with another 7,:, firm while, for moulded

oase circuit~brealers, technology vas acquired from a
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Japanese slectrical-eruipment manufacturer,

3. Though the Conmpany had a menufnoturing
base a3 a foreign subsidiary, the growth and expnnsion L
of the Company took place ot a much more rapid pace 4

after 1t oame under natfomal entrepreneurial control

in the priwate sector, Despite the change of ownership,
the licensee~ licensor relitionship between Company

D and 4its forrier parent Company continued quite
satisfactorlily and Conpany D wns gble to obtain
technology for eloctric motors in the hipher ranges
vithout difficnlty, 3ome sharing of export territory
has also taiken place and Company D was able to export
electrical products worth over Rs, 30 million in the

5 ysar period 190872 in areas hormally covered by
their formor pirent Company, The technolopy agreement
vwith the U,K, Compuny hn3 1130 beon revised to exclude
royalty payments on products produced for over 10 years,
purticularly consumer products and fractional hep.
motérs. The technology contracts vith the othor U.K,
Company anc tie Japanese company are vorking satisfuctortly:

4, As 2 presult of tho expnnded operantions of the
Company, 811¢s of tio conpany are projected at around
Rs, 80 million annu:lly, Tho profitability anc dividend
paynonts has averaged about 10% over the last 10 years,
All in all, technolopy transfer has proved successful in
this Conpany, particularly durin- 1ts nerfod of

expansion under national entrepreneurs, s
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