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ARSTRACT

This working p-rer follows I.0.5. W.P. - which lookad =t the
behevour of subsidirries of seven Brish multinetioncls on Kenyz with
rospect to the generstion ~nd Feouisition of mew technology, In this
study the brheviour of the seven Keny-n subsidisries is compered with thet

of eight Indian subsidi-ries.
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Techniczl Chenge end the, 'ultinctional Corporation:

Soma Dritigh Multinztion~1 in Kenya end Indie

Introduction

This resecrch foruses on one ~spect of the link botween developnd

~nd underdeveloped economies as embodied in the presence of multin~tioncl

firms in Keny“/jn?h#nprimfry ~im of the resncrch hrs been to greuge the differeni

response of some multination:l firms to the operrting conditions in two

=

underdevelopad cconomies as therc is ¢

notic~ble :‘bsence of empiricel

research into the cctivities of theosae subsidierios with respect to the

gener~tion, ¢nd @couisition of new technolony.

A tot~1 of eleven subsidi~ries heve beed studied, Ten re Pritish

besed =~nd of these four heve been studird in both Kenys znd Indit, three in

Kenye slone end three in Indie ~lone,

One Dutch beased muliinrtionsl is

also included in the Indicn semple. Detailed investigetion hes bren

undertsken through the medium of interviews and other supplementory resesrch

to establish how the subsidiaries of these firms s-t ~bout obteining technology

for their o-eretions ~n’ how the p~rent orgenisecs the acquisition end gencres

rener~tion of te hnology suitetle for the operetions of their subsidieries.

It should be stressed that no
detziled auentitative estimates o7 the
or their perents. The meain reeson 7o
heen undertsken in pert in the form of

the responses with regerd to finmneinl

attempt hes been mrde to ohtein
operi-tions of thesr subsidisries
this has been thet the roscerch hes
interviews. It is not belicved thet

expenditure given in these interviows

is sufficiently =ccurste to eneble duteiled enalysis of » precise noture.

Insterd an ettempt has been madz to draw out the ‘quealititive' -spects

of their zctivities, focussing less on

thz preocise astim~tes of oxpenditure

on perticuler ectivities, but more on whether these sctivitics teke plece,

znd in whet form they occur,

Some limitetions of this study follow: rom

its limited scopz. No sttempt is maede to onelysf cert-=in implicstions

of technic®l chenge to some basic interests of the host countries. fFor

instance, issues such =s whether tochnicnl chenge =ffected by the multi-

n~tionfls is consistent with fector endowment is not exsmined. The

cuestion whezther technic-l chenge hzs heen detrimentel to e more #=ppropriste

¢nd desireble indigenous technology is ~1lso mot evelusted. These limitctions

of the scope herec ere obviously inherent in 7 short-torm study like this.

The discussion of the research will teke the following form.

Firstly sn ettempt will be made to define more clesrly what is meant by

technology end to differentirte botween chenge in three spheres of
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technology ~ production, product cnd materials technology. The distinction
will also be drewn between proprietary and non proprietary technology and be-
tween embodied and disembodied technology., Technmical change in the three
spheres may be - enerated within the sulisidiaries or may be obtained from par-nt

or non—parent sources external to the subsidiary.

The sccond section of the research offers a brief description of
each of the subsidiaries in the sample and comperes their relative turnover,
copital intensity etec, This is followed by a third section which discusses
the orientation of technicel change in the eleven subsidiariess, drewing the
distinction betwecen changes in production, product and meterials technology,

and change resulting from other inducements.

The fourth end fifth scctions of the research deal with the
ecquisition of new technology. In the Tormer the generation of technical
change within the subsidiaries is considered and parvicular attention is
agiven to the role of rnuality control activities in this process., The latter
section considers the purchase of prrent and non-parent technology, and
distinguishes between the right and the ability of subsidieries to determine
their own sources of supply., Considerastion is also given to. the types of

technnlogical colleboration entered into by the subsidiaries,

The sixth section of the research considers the mechenisms used by
the seven firms to circulate new techmolopy., Particulsry important here is
th use of disembodied technolocy as a mechanism of circulation, This is
followed by a seventh section which drgls with the stimulation of forward and
backward linkagos as a result of the preosence of these seven subsidiaries in
Kenya and Indi.i, Consideration is given to the nature of entrepreneurship

which results from these linkages.

The conclusion follows and sets out the basic results of the research
It then considers the sources of variasnce in the behaviour of the subsidiaries
with regard to the generation and ccquisition of new technology., The
rasearch is concluded by a brief discussion of some other points of interest

which have arisen,

(1)

I. A Fow Introductory Points

A distinction has been drawn between three spheres of technical
changae in this research., There arc changes in production technoloay,

changes 'in materials technology aznd changes in product technology, In the cis
of product technology, three sub-spheres have. been distinguished - product
innovations, adeptntions and differentiations. The recognition of these
differdng spheres it is helieved will -ssist in the under-stending of the

research results,
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The distinction has clso been drewn batween rmbodied anc disembodied
technology. In the cose of disembodied technology the difference botween
man-disembodied end Tirm~disembodicd technology hes booen notnd, In the latter
case, the deperture of particul r str.tegic individuals from the enterprise
mry lead to & loss of this technoloagy. In the former case, the discrbodiad
technology is incorpor-ted in the orronisation of the firm snd is not lost wit!
the departure of specific, individuals., Similarly the reseerch notes the -
differences betwecn proprietary and non-propriectary technology, end in the

former case botween parent and non-porent proprietary technolony,

A final introductory point is that the rnsearch is concerned with tho
generation and acouisition of technology by the subeidiaries, The generation
of technology mey result from formslised resecarch and development ~ctivitics
or it may erise, as Katz found in Arcentina, through trouble-shooting
induced chenges in the techrnology. It may also arise, as it is argued in

me latter part of this research, through quality control -ctivities in the
subsidiary, Thz ability to acquire tochnology is itself a technology of a
disembodied kind, so some attention has =lso heen pleced on both the rights
and the abilities of the subsidi:ries to acquire technology independently from

the parent,

IT. The Samplp of [irms,
(=), _ Kenyan Samnlr

Subsidisries of seven Dritish multinetions were interviewed,
Three of these firms wer'. in the consumer goods sector, of which two produccd
pharmaceuticsls, cosmetics and buhy products, [For the other Tirm in this
aroup, the largest in the samnle, tea anc coffce are the. mein procducts, Two
of the other firms were in the intermediate goods smctor. 0One of these, which
nroduces cement (2), is the most cepitcl intensive subsidinry in the somple
the other, assembles buses, trucks end iour-whecl drive vchicles(a)
Finally there are two cepital goods subsidiaries., One is an engineering desifin
and instzllation firm and the othar manufacturers teo processing eqguipment,
It is of some value to give a brief description of each of the seven
stibsidieries in the sample, Table 1 summarises the most importent features
ol each of these firms, and teble 2 provides an estimete of the degree of

capital intensity 4

A number of points emerge from Table 1, The three consumer goods
industries (pharmeceuticals and tee) all export some of their output, with
the shzre being particularly high Tor the tee produccr, All three are

characterised by a high parent sharc of ecuity (100 per cent, 100 per cent



IDS/WP 256

- 4 -

and 087,75 per ccnt respectively)- it is not clear why this should be the case,
but it may be related to the relative simnlicity of these firm's onerations
which means that equity-holdings is a relatively important control~mechanism
for the parents(s) (by extension the same should occur in the case of the
vehicle assembly operation, which is another relatively simple operation -

in this case, however, the government has enforced a local shareholding in
nogotictions to sot un the new assembly plant). The two pharmaceutical firms

have similar import content, but differ in size and propensity to exnort,

The two intrcrmediate good firms (cement and vehicle assembly) are
similar in anomber of areas., Neither exports any output, both have a relatively
low value added per employee both have a relatively high turnover and a
relatively low share of parent couity., The main difference bctween these two
firms arises with respect to their propensity to import - the vehicle assemblor
hos the highest and the cement manufact irer the lowest proponsity to

import of all the firms in the scmple.

The two cAapitel goods firms are characterised by sm:llness of
size - they have the lowest turnover, the lowest employment and the smallest
fixed capitel o~ the sample, They have e grester tendancy to export and rela-
tively high share of parent equity. The most striking thing about these
firms is their high level of value odded per employee in spite of their small .
fixed capital - this suggests that dismbodied technology is an important

inmput in their operations.

Since we are interested to somc extent in the production technology
used by each of these subsidiaries, it would be useful to have some indication
of the capital-intensity of cach subsidicry. The measure which is chosen to
rcflect this copital intensity is the value of fixed capital (machinery and
rquipment) por employee. This is the hest indicator available, the main
problem being thaet it only reflects embodied technology, This works to the
disadvantage of Firm F and, to a lesser extent, of Firm C, both of which
have invested resources in human conital, Another disedvantage of this
measure is that it works to the.disadventage of firms with an old stock of

capital - that is Firms C =nd F,

The cement producer emerges cs the most capital intensive firm in th
sample., It is followed by the two nhormaczutical Tirms, The similarity o~
the retio for these two firms represcnts the similarity of their operations

(mixing ingredients, pressing pills and packsging). The low Figure represent.
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for the vehicle assembler reflects the fact that this subsidiary only assembles
at a simrle level. The tea nroducrr also appears to be labour intensive,
despite the f ct that the value of ifs fixed capital in aggregate terms is

the larcest of all the firms in the sample - this partly reflects the labour
intensity of tea and coffee cultivation and nartly the fact that much of its
capital is held in thc ~orm of land, rather than machinery. The. two cepital
goods producers are the most labour intensive firmsin the ssmple. This is not
unexpected and, as already mentioned, leads to the observation that the disc-

mbodied technoloqical input for those firms is probably high.

(b} 1Indian Sample

Subsidiaries of eight multinaticnals were intervicwed in India,
seven of which were FBritish firms and one of which was Dutch. Four of these
subsidiaries (two pharmeceuticals, one edible oils and soap and one tea
snd o/ products)were predominantly producers of consumer goods, although
they did also manuf=zcture some intermcdiate goods. The other four subsidiaics
were mainly concerned with tho production of intermediatc goods (i.e. vizhicle
assembly, electronics, "‘tyres and packeging materials., ) Thn basic

characteristics of these eight subsidiariirs are shown in table 1.

In spite ofgovermment policy that mejority ownorship should be
Indian, particularly in low technology srctors, all of the subsidiaries
are owned predominzntly by the parnnt. The roletively high share of parent
held caquity in the tea producer in rerhaps explained by the fact that the
reletively low technoloqgy involveo requirzss the parent to exercisc control

through equity holding, rather than through technological links.

Only the tea producrr, thz tyre manufacturcr and the vehicle
assembler show & sizeable proportion of exports as a percentage of sales. In
all cases imports are a small proportion of sales. It is perhaps suprising
that the range of vzlue of salrs ner ecmployee in the different subsidiaries
does not vary more widely (with a meximum of £5457 and A minimum of £2376),

since the range of activities varies so widely.

Measuring cepital intcnsity by the written down value of capital
per cmployee (teble 2) the most capitsl intensive of the Indian subsidiaries
are the vehicle assembling and tyre producing subsidiaries. These are
rollowed by the two pharmecouticel subsidiaries (with a broadly similer
range), then the electronics firm, thc packaging subsidiary. .The tea producer

appears to be the lezst capital intensive of the subsidiaries.
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(c) _Comparison of Kenvan and Indien Samples.,

A total of eleven different firms were studied in the two countries.
Of these four firms were studied in both India and Kenya (tea.and alied
products, two pharmeceutical firms and one vehicle assembler). Three firms
were studied only in Kenya (cement, refrigeration and ~ngineering design,
and tea machinery) and four only in India (electronics, edible oils etc,
tyres and packaging materials). Comparison between the Indian and Kenyan
subsidiaries is of course /compounng the familiar problem of choosing
a suitable mewusure of value, The method chosen has been to convert local
currencies to the unit of account of the parent (with the exception of the
Dutch subsidiary), that is pounds sterling. Tnis is considered as the least

worst alternctive available and if' not too much precision is required, it does
s}

allow some meaningful comparison.

The most striking difference between the two samples id their relative
size; Only one Indian subsidiary {g, a pharmeceutical producor) is smaller
than any one of the Kenyan subsidiaries and in all four cases where matching
subsidiaries were studied, the Indian subsidiary had a larger turnover. The
turnover of the largest Kenyan subsidiary was only 27. of the size of that the
largest Indian subsidiary, and that of the smallest Kenyan subsidiary was

12 of the turnover smallest Indian subsidiary.

The second striking difference betwecn the two samples is their
situation with regard to foreign trade. In all four metching ceses the share
of export in sales for the Kenyan subsidiaries was higher as was the share
of imports in sales. The evidence form the non-matching subsidiaries (with
the exception of' zero exports by the Kenyan cement producer) contirms this

pattern, "'/

Capacity utilisation in Kenya was generally higher than that in
India, as was the share of equity held by the parent. Fmployment and the
value of fixed capital tended to b2 higher in Indies and this. reflects the
relatively large size of the Indian subsidiaries noted a‘''ove. There is a
clear tendency for the Indian subsidiaries to be more capital intensive
than the Kenyan ones (see table 2). The likely explanation for this
phenomenon is one of the product composition of the subsidiaries - for examnl-
the Indian vehicle assembling vehicles, olant manufactures componests and
presses bodies as well fs essembline vehicles while its Kenyan counterpart

only partislly nssembles its products,
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Table 1: ccntinued
Tea and allied Pharmaceuticals Pharmcceuticzls | Cemcnt Vehicle zssembly Refrigerations |[Tea machinery] Electronics kdib]e ofls | Tyres | Packag-
products ctc. etc. and engineering soaps, etc, ing ma-
design terials
Kenya India Kenya | India Kenya | India |[Kenya Kenya - India Kenya Kenya Indi: 1dia india | India
fucts Tea, Tea Ccugh | Ph-rmaec- | Cos~ Insulin, jPertland Chasses [Design and Tea handling] [amps, raaic| oils, Car |Hotal
Coffee, | Coffee [tablets,|euticals, | metics |Vit- cement Vehicle | Vehiclos | Installation of | drying and Cinema s02ps and | cons
Instant | Spices, |Baby Baby and arins, assembly | Industrial) 2fr conditioning] conveying Projections,| detergents | cycle ! tainers,
tee, Oleoresinifocds, | focds, tofle= | Pent- - Engines and equipment Sound equip~ tooth tyres | Crown
Cinchona Phzrmac-| Contra- tries, |tillin refrigeration Factory ment, TV paste and |corks
Tara euticals|ceptives Pharmac-| Agr -~ design sciontific etc. tubes | Paper
outicalsjChemi- Equipment, Pack~ -
Agro- cals X Ray 2ges
Chemi~ equipment Plastic
czls bottles
J etc.
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- aC -
T-bl-. 2: Fixed Canitel Per Emplovee
£
—_— — T T T { o ‘ 1 | K.
. felc ofrigcretion Tea | Flectro- Fdible oils| Tyres Packaging
Te~ ~nd Pharm@ceuti—:Pharmsceutl% Cement. Vehlc}c %Rufrlgcr.t}on Moohine nice so~ns, ctc.! Materiels
i =1 etc.icels ete. | y =sscmily & engineering RAc . | ,
~1licd orocducts. c-ls, Ty !  design - rery ! . |
' j ‘ |
e - ‘ | !
i , i
i ‘ . i ! i India Indi-
' . o Kmus ‘o -~ Ykopvat Indi=! Kenys ‘Kenya !Indi= | Indif '
Keny=t Indi= ‘Keny= Indir Kznys;Indi= Keny !Kfnye‘ n 3 y _m‘ i ! .
pnammans ‘i ! a '_’r | ‘! !
i ! \ i , i NA
{71 : ‘ i ; | 124° NA NA { NA
Origincl i?ll (NA -,1,471 NA NA INA 17,297 NA  INA | 115 : ' B ’
volue : } i _ ;
B S memm—— 1 T R : i i i
{ i { i | t ; '
. ) 1 H . ¢ ! ! 57 472
Written ! - . i e3 1733 NA 1 1,45
Dgin 1127 1242 702 1,234 729 998 §A,160 99 11'577139 . ! i
velue ' - . ! 1 R, S 3

NA: Not ~veil=blc,






IDS/ P 250

- 7 -

ITI. The Orientation of Technical Chanoe
fach of the subsidiaries were aslied to describe tie main reasons

inducing them to introduce new technology and also which sphares of
technology most concerned them with respect to technicel change. (As

have seen there ure three spharszs in which change can take place and
frequently links arise between these sphcres so that changes in one may lead
to changes on nnother)_ The subsidiaries were further asked wihither government
regulations or pressures or other factors were .n inducement to technicel
change. The purposz of these enauiries was to establish whcther there exist
any common patterns which might sunggest that certain types of firms are

more concarned with chunge in 2 particular sphere of technology.

(a) Kenyan Sample

Production Technology and Technical Change

The mein concern with regard to production technology lies in the
reduction of unit costs. Two of the subsidiaries, tea producing and tea
processing machinery were very concerned with the reduction of unit costs.
Two other subsidiaries — cement ancd pharmaceuticals (g) - were moderately
concerned and the other three subsidiariecs did not consider that reduction
of unit costs was an important consicderation for them. The main points are

summarised in table 3.

None of the subsidieries were led to change production technology
due to the use of local inputs, as import licences were iTreely availacle,
Climctic conditions were also not a strong inducement to change {n production
technolooy, since climatic conditions on Nairohi (where nll seven subsidiaries

are situated) are temperate tather th-in tropical.

(i) Strong motivation for reduction in unit costs

The ressons for this strong desire to save unit costs in the tea
subsidisry are clear. Firstly it is difficult to differentiate either
tea or coffee by changes in product and in any case this subsidiary has a
Jjoint marketing agrecment with most other tem producers to market tea in
the local market. There is therefore little scope for the sort of product
differentiation which would enable the firm to increase or maintain
profit mergins in a competitive market without reducing unit costs.
Secondly the Kenyan subsidiary is oper .ting in a competitive market and is
snueezed at both ends. Internationnl competition is intense from other firms
and from other subsidiaries in the Group. Locally the subsidiary is also
under some pressure as Africanisation of the economy is largely focussed
on the agriculturzl sector and smrll-holder te= cultivation is expanding
1ith govermment support. The suhsidiary is therefore forced to concern itself

with cost reduction in order to maintain its margins.
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The main bias of this cost reduction is the saving of inputs such

as fertiliser, herbicides and Ffuel., The suhsidiary is currently focussing less
sttention on saving labour costs, partly beczuse labour is abundrnt and
reletively chenn, partly beceuse of the political conseguenczs involved,

partly becnuse of the edjustment to new rnergy and fertilisor costs and partly
hecause no suitable labour saving metkmﬁggg;éﬂénggg has bzen develooec,
Savings of labour in past years heve /[ been considerable., For.example
lebour input per hectare on tea estates dropped from an average of 2.9 per ‘. -
hectare in 1958 to 1.5 per hectarc in 1972/& agimilaergasins in labour pro-
ductivity have been made in processing tea as well, Langdon argues that

the experience in South Asia has trught the company to shed ms much labour

as possible while it had the freedom to do so (7)_

In addition to this focus on the saving of inputs, the subsidiary
is concerned to increase the productivity of its capital. In this case
capital is held in the form of land, rotnsr than machinery and couipment and
considerable increases in output nor acre hove been achicved over the

yers through land intensification proctices,

This cost reduction has bren schieved by a combinetion oV efforts.
Tha introduction of herbicides and fertilisers hos come witih the assistance
of multinational wgro—-chemical firms operating in Kenya. To some extent
cost saving also result from the subsidiaryv's own efforts -- now strains of tara
trees z2nd vegetetive production ten bushes were developed in trial nrogrammes
end some bencfit has also srisen fron disembodied technical chancre in the sui»
sidiary such as the introduction of better supervision over tec pluckers.,
Other subsidiaries in the group have also been of assistance and there has becn
a transfe: of growing, cultivating znd processing practices from other

subsidiaries of the Group in South Asia,

Cost saving has been the min inducement to the manufacturer of
tea processing machinery. Indeed it is partly for this reason that the firm
moved its tea-enuipment manufacture from the United Kingdoni to Kenya,
The dominant activity of this firm is the fabrication of machinery and,
becuuse demnnd is too small to allow Tor productinn line assembly, the
production technology is labour intensive. Technical progress in production
is predominantly disembodied and as the l:bour force has incroased in skill,

unit costs of produntion (in real torms) have decreased.

(ii) Moderate Inducement to reduc unit costs.
The ccment subsidiary appears to have little capability to chenge the
core technology "materials processing® in Pack's terms:(a)which it uses

Some cost scvirg #ssociatedc with small tasks such as
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cleaninc wh:re libour has been substituted for the machinery which would he
usei in a high-wage economy., Thzir woin concern is the roduction of energy
costs and they ~re giving some thougit, in collaboration with the parent,

to hurning waste moterials as a source ol eneruy — there is no sian that this
h..s yet led to specific mcasures, Changes in production technology basically
orise from improvements introduced by mochinery suppliers, "ut once again
this does not refer to the corc trchnology as there have beoen no changes made

to the original core process and thore are no concroete plans for eoxpansion,
(c)

One pharmaceuticals suhsidiary/raported that cost reduction was
o7 moderate imnortance, [For example scale cconomies. have led them to

develop their ovwn tube-filling production technology.
(iii) “aclc inducement to reducoe costs,

For the other pharmaceuticals subsidiary (B) , the growth of the
maricet has led to the introduction of naw. machinary for ncking nills as
economics of scale arise in this activity., Dut this was considered only

a weak inducomcnt to reduce costs

The vehicle -ssembling subsidicry assembles vehicles from kits,
There has bern little scone for cost rcduction in the pest as scole (2,700 unit
npcr yuar) hrs been too small ko allow for assembly linc operations. They
are however in the process of building a larger plant with incransed
capacity (4,000 units « year) and the introduction of an assembly line
should leoad to o marginal reduction in unit costs. This technic:l change dis
obviously of the Firm—disembodied kind, There is also some sign that the
mve to the now plant will be associated with the use of now production
techniques which are more capital intensive (e.g. pneumatic rivet rjuns will
be used) and this changer, too, should be associated with marginal savings in

unit costs,

In the casc of enginecring degign activities there is 1little scope
for cost reduction, cnd the m:in savinos are to he made in instirllation., The
main cost savinos in installation result from changes of « disembocied
naturg such as the shift from sitec to workshop assembly in order to save
lsbour by moking supervision more offTective., Although there is not much
scope for changes in production technnlogy, there is evidence that this
subsidiary does have, ~nd has used its own techneclogical capability. GCne
example of this concerns a large contract for about £300,000, The originzl
intention was to install “estinghouse zir-conditioners made in America,

On visiting the Yestinrhouse plani: in the United States, however, it became
clear that the couipment to be instelled was of a simple naturc., The firm

therefore bought two of these air-conditioners, and tool them to pieces to
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understand the princinles of manufacturn, They then imported some ~&arts
and Tabricated 1000 units themselvrs., The motivation was cost—saving

and thoe saving renlised was about £50,000,
Product Technology and Tzchnical Change

There are three types of techinicel chanoe in the sphere of product
technology — product innovation, product differentiztion and product adaptatio
Foth extremes arn ropresented in the somnle of subsidieries., In the case of
the pharmaceutical subsidiaries product technology is of primzry importance,
while in the case o7 the cemeént producer there is no sign of product
innovation, differentietion or adeapt:-tion, The other subsidiaries are all

concerned to somc extent with product technology.
(i) Product innovation,

For the two pharmeceutical subsidiaries, the introduction of naw
products is en inportant weapon in their competitive armoury, B, fTor
oxample was estoblished in K nya with o range of four products - at
present it produces twenty-two different products, Its competitor, too,
har. introduced n~w product since its tokcover of » Kenynn firm five years

no,

The tea_subsidiary is attempting to diversify its product mix by
introducing new products, This is a policy of the parent zas well, and the
decision to produc~ instant tes nportly reflects this - Kenya has been chosen
hy the Group as tiir site of the instant tea plant. Other products introduced
in Kenya are related to tee and coffee cultivation, such a@s cinchona and
t.ra which arn both products derived from agricultur=l products. It is the
genaeral policy o7 the Tirm to try and extend the range of these products
nnd they are scarching for other nossibilities, particularly in the area

of intermediate, rether than consumption products.

The vehicle assembly subsidiary has recently introduced a new
luxury four-whael drive vehicle on to the local market, but this is the
only sign of product innovation in recent pears., In fact, in line with its
parent's policy in Britein, the subsidiary is in the process of removing
certain types of vehicle from its output mix, as the mix is too diversified

to nllow for scele cconomiss.

(ii) Product differentistion,

The two pharmaceutical firms, in line with their strong orientatio
on product technology, both differcntiste some of their product lines, Th
extent of differentiation is smrll rclative to the parents!' ormerations in

Britain and their main concern '-ith differentiation is to buid-up brand
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name loyalty, rathcr than to introduce morc thon one brand of any particuler
product. Advertising expenditure os hioh as one would expect(g)

(iii) Product Adapt-tion,

Product =acaptation is of prect importance in the pharmacoutical
industry, both for technical and merket reasons, Because of the difference
in climat= between Britain and Kenya, son: changes have to be mado to products
to ensure their 'stability' in local climctic conditions. Chancres also
have to be madc in the procduct to reflect the taste of the market, For examnle,
Firm B dominetes the market for cough sweets and tablets., "hen the product
was formulated, it wes recognised that the locel market liked to feel the
tstrength' of the product and so a high content of menthol was addrd to e
prodct which therepeutically is no different to other products on the
1oc-tl market, HNearly all of the products sold by the two subsidisries are

~danted to locel cenditions,

In the m-nufacture oi tea processinc machinery, product edaptation
is an importent factor for the Tirm and is a source of its success in the loc#l
market, Const - nt changes are mude in product to satisfy the needs of
individual customers ond seldom are two identical m achines produced, This
adantation to local conditions does not however lead to changes in production
technology as the metiod of production by the subsidiary remeins constant.
The main changes introduced by this subsidiary ere designed to simplify

eguipment to reduce the nerd for skilled maintenance staff by the user,

Engineering design, as in the casc of tea machinery, implies
adapting to the specific needs of customers, The subsidiary works Trom estc:-
blished engineering principles, and then designs to meet the customer's
needs. In somc cases the adantation rrguired is of minor immortasnce, while
in others significent changes have to be made to designs which had been
used in the past, The mein changes introduced by this subsidiary in its
designs are aimed to reduce the neced for skilled maintenance labcur and
to reduce capital costs. (This oven occurs at the expense of high recurrent
costs as governmznt tenders are awcrded on the basis of lowest capital cost

irrespective of recurrent costs).

Materials T..chnoloay and Technical Change

The nature of the inputs svailable in Kenya has bheen a factor in
technical change in the case of two of the subsidiaries in the sample. The
tea producing subsidi=ry has pioneernd the use of Simozine and Gramoxone weed
control herbicides in conjunction with & subsidiary of another multinational
in Kenys, This has had an effect, on the production technolooy used by
the firm, The cement producer has had to muke its choice of equipment

contingent upon the nature of the raw msterials aveilable in Kenya, which
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are different to those available in Curope. Although this has meant a
choice of specialissd rfquinment, this has been reedily obteinarle and no new

advances in production technolocy have been rceguircd.

Other induccments to trchnical change

Surprisingly, there were few other inducements to trschnical charge
reported by the sample firms, In the case of one of the pharmaceutical
subsidiaries (B), the decision to expand the portfolioc of products from
four to twenty-two resulted to some extent from the imposition of tariffs by
the government, The same firm has been induced to reformulate one of its pro-
ducts by the different market taste in an export market(lo) . One other
inducement was reported by the cement producer. In its case the long lead-
time on deliveries from Europe somctimes forced it to make minor adeptations
itself or to approech the foundry at the Railways “orkshops to fabricate

spares, This is not a frequent occurrance,

Clearly these different asmects of technical change are not isolated
from each other and changes in product snd materials technology havc often
led to changes in production technology. Instant tea production is & good
example of this where a2 product innovation has led to the development of a
complex production technology ) On the materials side, the availability
ol’ new pesticides hus had some effect in ch:nging the cultiveting practices
of the same subsidiary. Th re arc however many cases whcen changes in product
and materials have little impact upon production technology., The tez process—
ing machinery subsidiary for example has m..de some adaptations to its products
ovrr the years, but this cannot b said to have led to any chenges in its

production or mnterisls technology.

Table 3 summarises the cricntction of technical change for the
seven subsidiaries and comperes them with the Indian sample, It is clear
that whilr all of the subsidierics are concerned with cost reduction, this is
only an 1importent consideration vor two of them - tea production, (which is
very competitive and in which there exists little scope {or preduct differch-
tiation as o substitute for cost reduction);end tea processing machinery which

has situated its subsidiary in Keny= largely because of cost factors,

The pharmaceutical industry is characterised by non price
competition at the globel level and this is reflected in the operations of tF
two Kenyan subsidiaries who both register = strong response to all threc for
of product technology. The only form of product technology relevant to th
other consumer good subsidiary (tea) is the introduction of noew products
and this reflects the aim of the firm to diversify out of its dependence on

tea,
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Thc two canit~l goods firms (~ngineering design ond tea machinery )

have a common orientation on adeptation of products, This is nrobably a factor
common to the cepital goods industry at both the Kenyan and the global level
hore there exist few economies of scale 12 . and production is invari=bly
tzilored to the neads of customers. Thare oxist no common factors specific

to the two intermediete goods {irms.

Another interesting point which emoerges from this table is thaet
there is little cvidence of materisl input or any other foactors inducing

technical change.

(b) Indian S-mnle

Production Technology and _Technical Changc
i), Aeduction of costs.cs, en ipducement. to, technical . change
éost regucglon as o motivation PEFCERE Rica1 cﬁange élU not &ppear

to be import-nt in =»ny o' thrse industries. Almost all companies.
generelized saying thiat cost reduc’ ion would be in their interest, But

it did not appesr to be an important inducement to kEechnicel changos .

The reessons Cor this lack of concorn with regard to cost reduction is

thet most of the companies werc dominent in the home merket. Beceuse of
nconomic planmning and heavy investmont, Indis has steadily developed an
inflationary pressurc which acted as o brake on any plans of cost reduction.
Yost importantly, 11 the firms were markceting differcntiated products,
with brand namns and trede m arks, ¢ nd this enabled them to carry forward
some of the increased costs to the consumer.  In some commoditics where
these subsidiaries operated, the Government pursuszd @ price control. policy.
This was true of edible oils, drugs and tyres. But the tremendous demand
for these commodities and high profit mergin availoble to the firms

hardly induced thom to co into cost reduction., Thus littl of new production

technology emanated from the desire to roduce costs for domestic sales

With regard to exports, most of the products being treeted by the
Government of India as "non-traditional exports', receive 'compensatory
ssistence' to counter the rising cost element. Further, exports constituted

an oxtremely small nroportion of totel sules except in tea,

(ii) Technical Adaptation ~nd Production Technology.

Companies in all industries emphasized that they noeded to adapt
nroduction technology imported from their parent. For India is a tropical
country, with relgtively low level of skills, different facilities in terms
of infrastructure, etc and thesc compunics had to adapt procduction technology.

his, they @«ll argued, is rainforccd by the technical laboratories which ere

"ssocicted with factories and which uvnablz them to adapt their technology
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In the electronic company this =adapt=tion has become very important.
For instancg the problem of erosion is or & different magnitude in Indin
and needs speciel treatment. Special lanquers had been develoned to suit

Indian reguirements. Machines have also to bhe adapted.

(iii) Adaptation to Inputs and Production Technology

Vhile using local raw mteriels the production technology may have
to be mdepted. Thus all the comnznies interviewed said thet they had to adert
their production process to suit the locsl rew meterisls, In some companies

now processes had to he introduced.

The company deeling with edible oils, soaps etc had to introduce new
processes to use locel raw materials. It is also developing & new process
for manufacturing synthetic fatty acids from paraffin . to meet the herd

soap reqguirement. In this respect the parent has no previous experience.

Compuny B denling in pharmeceuticals ~1lso claimed that it
had to introduce n major change in production technology. Previously, the
compzny used to import Hecogerin s the basic rew matcrial for the
Betamethosone process. Now, it h-s developed a process to use diosgenin,

an indigenous raw materials.,
Product Technolony ~nd_Technical Chanar

Developmont of new products and edaptetion of products already
produced by th. parent heve been en import-nt source of technical change
in Indie. Both these factors are motiv-ted primerily by tho distinct market
conditions that thr subsidiaries have to confront. Apart from -
environmental f'ectors, they have to opercte in a different culturzl ond
socinl framework. ‘'hile in some cases the subsidiorics have introduced
nroducts without little change, in other crses either new products had to bc
developed or they had to be substanti~lly adapted:

(i) Product Innovation

The edibloe oils subsidiary could not just produce

magarine in Indi. The food habits of Indisn people demanded an introduction
of & different product meeting the same requirement. Thus, vegetable aghee
was introduced in which the company in the initial period held a complete

monopoly in the market.

Similarly, & new product s introduced in the field of tooth pastos,
An attempt was 11so mide to intreduce new semi--cooked food products based on
Indian food items. The technology for thesz products was developed
simult-ncously in some other Government research organizations. But,
the introduction of these products on commercisl scele was /unagyt%hls
subsidiary. However, the Compony his had to discontinustion the production

of these processeddfood products bec-use of Govcrmment discouragement thro.
01

T D T T I I
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The te~ company, bosed on domostic raw moteri-ls, generated little
new technicel change in row materiils. But, under the pressure of, The Forrign
Exch~n e Restriction Act (FERA) 1t hos to go into the production of commodities
which ¢re ~imcd puraly for export, (it hos born trying to develop local mest
“or nxports). Further, there hes hreen o development of oleoresin from spices.
Coth these chanaes, however, emanatod from the research done in the parent
compeny which h-s been tronsferred to the subsidisry for production. In

particular the perent has other subsidiaries producing corniéd beef for export.

The clectronic company elso claims to h-ve introduced new products
exclusively to the Indian morkets. This includes various types of' lemps and
the development af piezone electric pick--up elements for rocord players

produced from indigenous row matoriels,

(ii) Product Differenti~tion. With the exception at the manufacturer
of pecksging moteriels, all of the subsidisries were inclined to differentiate

their products on responsc to competitive pressures.,

(iii) Product Adsptetion Both phormaceutics] companies
h ve adaptcd the products to suit Indi-n consumer needs in terms ot colour,
taste ~nd packeging. Dut thore is little evidence that these two firms have
developed eny new nroducts which huve not becn produced by the p.rent or
its subsidisries. In Tact, compuny C sends samplus of its so ndapted products

to its parent compsny for its fincl approvel.

In the vehicle industry, no now model could be introduced by the
subsidisry. As a result all the vehicles produced by the company are adapted
to suit the envirommental conditions of India, su~h as rosd conditions westhor,
stc. Even thc distinctly different pnssenger ¢ r model.whick hns besn developod

for export is an adeptsation of thc parcent company model.

In the tyre industry the thrust of technical change is again on ¢ -
ndaoptation of thi. products that tho parent is producing. Thus many products
introduc-d in the Indizn market are thoso which heve been produced by the parent,
but have been ndapted by the subsidizry to meet the loc- ) environment.
Subsidiarly on the crssof the packaging industry, the cmnhasis is an adapting

the product to suit Indian conditions,

Materi=1ls Technology and Technicsl Chunge
The most important ficld of technical chnge has been in material use,
“he expl:nation for this lies easentizlly in the role of Government policy.
Oue to extreme shortere of foreign exchanage, the Govornment of India has imposcod
serious restrictions on import of raw mzterinls., As a result, all the comp=nies

07 the sample h-ve to & l-rge o/ tent been forced to use local substitutes,
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The import content of these firms, in terms of material, (which has becn
caiculatod in the previous section) hes declined mainly beceuse of this
restriction, The choenness of some loczl raw materials has elso, of course,
encouragoed this tendency, but thus has been lesscr inportanc - than the

effects of government policy,

The edible oils, s0aps etc subsidiary which processes rew materiels
amounting to G0-70 per cent o tot:l expenditure has develoned the use of e
large numbrr of local raw materisls, This company's products depend mainly
on vegaotable oils, Hence, it concentrated on substituting locsl vegetable
oils for the imported metcri~l, Thus new oils such as castor oil, rice bran
oil, Kusum 0il, neem oil, sal fet are being used as raw materials for soap
mnking. Formerly, these oils were considered unsuitable for sorsp making
hecause they hed 2 different composition altogether as in the case of castor
0il, or becruse they had other components which demanded adsptation of
soAp making process. Similarly, it has developed 2 local substitute for its
nerfumery ingredients and new essenti~) oils, A new base for making tooth
paste which claimed superior clesning proprrties has been developed based on

Indisn roew materiels,

In the pharmaccutical compsnins, the import content is higher. Yet,
under pressurc of the Government's policy, they ~re also directing their
technicerl change townrds import subetitutes. Compzy B claims to have made
substitution of local raw materirls and semi-processed products, However, no
spocific instence is given., Company C, on the other hands, h=as made some
wttempts to substitut~ local materiels in those arers of production which
arc . second / of production of the company, There is no import

substitution in the ccse of insulin, its main product.

In the tyre_industry, the compzny is frirly well placed to
subsitute loc 1 processed r-w mnteriels., For, due to various foctors
ﬁncluding Government nolicylprocessed r~w materirls are available,

Almost all of these m-terifls ~re produced in Indie, somc of them with
forcign teehnic.:l collsboration, FEven nylon tyre cord suitable for the
automotive tyre industry is produced in India, Another immortant chemicel
neceded in large cusntiti s in the tyre industry is carbon black., Production
in India started in 19¢2 by « major multinetionsl (indesd carbon black is

exported to . number of countries, including Kenya).

The packaaing subsidiary cl-ims that it has introduced massive imr
substitution in m-~terisl use, It h:s osteblished the suit=sbility of Indi-~-
tin plrte for almost all end-uses excopt For a few hichly critical foodstu”-
It is also clasims that -~ new decor-tive meteri 1 has been developad and t+
company has succeeded in developing the local manufecturc of a complote

ran € of decor=tion mrterial a d % i a prtira re~reme fe are mar b
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(c) Comp. rison of Kenvan and Indian Semples,

In gencral it can be said thet whereas the Kenyan subsidiaries are
jnduced to introduce new tcchnology *or predominantly product requirements,
the Indian subsidi~ries arc affected by the need to change production and
materi-1ls technology as well,

In the sphere of production technology, thare is some svidence that
subsidiories in Kenya are (oncerned with cost reduction., This is less -p
apparrent in the Indi~n subsidiarics where as it appcars theot there is
grecater leeway in passing on costs to the consumer, There is no @iidence
of changes in production technology in Kenya which wore dictrted by
climatic conditions, nor by the need to adapt to the use of local inputs,
By contrast in Indi~, both of these foctors, and in perticular the necd to ade
to locsl inputs, were considerstions which induced changts in production

technology.,

In the sphere of product teclinoloay, both Kenvan and Indisn sube’
sidiFries were induced to mckz chuwyes., In Kenyas these chenges were pro-
dominantly connected with the threce consumer roods industries, although the
twn crpitel goods subsidiaries were -1lso induced to adapt their piroduct
technology, In Indi. the nend to chrnge product technology was spperrent in
21l of the subsidieries, with perticulsr importance being placed on product

wd=aptation and differcntiation,

These was little cvidencs thot cheanges in materianls technology
vere inducod in Keny=, hbut some ~vidence of this in India whore o number
of subsidiaries developed new inputs larvely in response to government

pressurc,

The difference in the effect of govoernment pressure on subsidiory
behviour in the two countrins ig the most obvious difference between the
two samples, Indiin government policy which ofiers multin tionnls the
choice of divesting rmr=dually or of moving into priority industries cr
increascd exports uppenrs to have been successful in promptine nroduct
innovation (cg the manufacture of b-ll beerings by the packegine materirls
manufacturer), Another important espect of Indian covernment policy
hes been the strong pressure to import substitution which induced changes in
hoth nroduction and materiels technolony as firms adaptrd to the use of locel

inputs.

Iv, Technicrl Chrnge Generatod 'Yitbkin the Subsidinry .

Given the orientation of technical change in emch of the sub-
sidiaries os discusscd in the provious section it is of internst to
establish the means which thesec subsidieries use in nenerating new technology.
Technicel change crises from the anplication of scicnce snd technology to

productinn 2nd thc more complex the technology the greater the input of
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science and technnlogy which is recuired, However the nature of the opersations
of the clrven subsidisries in the semple inakes its unlikely thot there will

hra significantly lorce input of this Tormelised Rescarch and Development @nd
it is more lilkely that technic L chinge will result from margincl chonges to
oxisting production techninues, products and m-t-ricls,

'"Mesearch and Devalopment' is on aogregative concept which marks a
rumber of different types ot esctivity., Since wes are focussing on the
opcrations of particuler subsidieries, thero is some point in trying to dis-
agareaete this set of ide~s., One attempt has bren medn hy the OFCD (1969)
which olthourrh it is addressed to the compil.tion of mocro—-economic statistics
on Mesearch ~nd Development, does provide a useful Tramework Tor this
dis-gnregation, The ORCD manual dofines three relevent. concepts ~ Basic

Aosenrch, Applicd Buosasrch and Expeoriment~l Development,

(i) ®r.sic Resenrch is origine) investication undert:ken in order
to gain new ~cientific knowledge =and understonding, It is not primerily dircoti
townrds any specitic oim or pplication .... Th=2 results of basic research
re generelly non-nenotiable ond mre usuelly published in scientific
Jjournals and circulated to intcorestzd colleagues™ {p 9/10). "In purc
birede resenrch the orgmnisition emn”oying tho investigator vill normally
dirict his work towards .. Field of prosent or potentirl scientific, cconomic

or socinl interest” (p 10),

(‘L:'L) "\ppli~d rese-rch is =lso oricinal investig:tion undertazken

in order to gein new scientific or technicel knowledge., It is, however, diroct:

nrimrily towords o specilic precticnl oim or objoctive "POQ M, "The
rasults ol cpplicd rosesrch sre intendrd primarily to he vilid for & single
or limited number of products, meothods or systems. Applied rorecrch develorns

ideas into opor-tionel form" (plo).

(iii) "xperimentel develonment is tha use of scicntific knowledge
in order to produce new or substoanti-lly improved me-teriels, devices, products
processes, systoms or services ... Although not zll development =ctivity
is of an exporimentil n~ture, experimont~tion is a domin-nt charsctericstic

of this phose of development" (plD).

The Frasc-tti mnnual recopnises that the delincetion between thesc
threr cetegoriers is not slways cleorr ond arbitrery decisions in this respect
mey have to be mode in cleassifying cert-in activities, In addition to th
three rctivitics, thore zre o number of borderline coses in which the
activities of - firm/institution mcy not Ye essily classifishle, Thr
main =ambiguities arisc in the cese of prototypes, nilot plants and tri

nroduction runs.,

‘
-

]
J



IDS/WP 26

- 19 -

(iv) Thore is one further typ:. of activity within tho operations
of these subsidirries which mev lecd to technical chonge and this is Quality
fontrol. ‘‘ost of these subsidiary opcrate to nroduct specificetions laid
down by thce perents and scuality control is underteaken to rnsure thot theso
st~nd-rds =re met. If these stenderds re not met chantes mmy have to be
made. in product technology (e.g. reFormulwtions), nroﬁgctiqutccanJOng input
(e.q. new prcking mnchincry) or m~terials technology/ So technical
chonee may well result from quality control ~nd it is the cese thot for some
o7 the subsidieries there is no, form of cstablished experiment.:l doevelopment
or edsgtative cctivities, and the only source of technical chiangs mey be throu
uality control ~ctivities. Neithoer the OFCD nor the United Stotes
National Science Foundation include guality control activitics within the

course of resec~rch ~nd development (14),

(e) Kenyan Sample

(i) Basic Resenrch

It is not surprising thot none of the subsidiaries showed any
sign of undertoking nny hosic research, bocause oven at the aloabal
scrle it is unlikely thet any multinastionnls would underteke cither pure,
or oriznted basic research. In torms of the internationel division aof
scientific effort, most basic reseerch is undertclken by Govornment bodies,
universities cnd other research institutes, Much of the output of basic
r 'sc~rch is non-proprictary in n-ture ond this is pertaps one of tho
Tectors which lcads to the sbstention of multinctionals in undert king

b::sic research,

(ii)' Apnlied Nesearch

Given. the operating conditions of the elrven subsidiAaries in the
semple there is no resson to rmxpeoct ~ny of them to undertoke Bpplicd
rosenrch (15). Fvon in the case of the parcnts of these subsidiaries,
size is an imnortent constreint and not all of the Firms are lorge snough
to unrdert-ke gpplied besearch. For example, the tea Ffirm in this study
has worldwide saics of over £279,000,000 »~nd since 1973 hris undertaken
gsome gzpplied yesermrch ot @ cost of hout 2790,000 por yeer, Tt hos recently

tlecided to bring this rosearch prosr mme tc an end,

(1i1) Experimental Davelopment

The conceptuz) borderline betwors exporimental development =nd
-doptation to locr) environment end meriket conditions is diTficult to
define, In some cases ~d-ptotion miy require experimentol. development et

= complex techrnlogical level, while in other ceses (as for exemple in the
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nroduct reformulations by the two pharmocouticel firms) 1little technological
comnlexity may be involved., In any case, ¢ll adzptation will to some extent
reguire expeorimentel development, if only to sce whether the product is
acceptshle to consumers, It has heen docided, thercfore, to include
~daptative nctivitins within the concept of exprrimental development, particu-—
larly when discussing the commitment in manpower and finsnce by the firm ,
This is becruse the same personnel sre cenerelly involved in both sctivities
Anrl it is difficult to differentiste botween these two aspects, Where possibl
in the discussion, the distinction will be drawn betwcen those activities
which ~re experimental development proper ond those which involve reletively

simple edaptations,

Of the seven subsidiaries only Tour undertook any Torm of
experimental dovelopment (tablc 4), The subsidiaries without this activity
were one of the ph=rmaccutical firms (B), the cement producer =and thc
vehicle assembler, In the cnse of the cement firm, the technology appears
to have been too 'compiex!' for thoir limited technical skills while in the
cose of the vehicle assembling subsidirry, the noture of the assemoly
operctions appenrs to houe been too 'simple' to have =llowed for exprrimental
dovelopment.,  Thoe phormaccutical firm in cuestion stends in contrest to its
comnetitor (C) which did undert:ke somz cxperiment~l develooment, with

much the same product mix s B,

lintil recently, the tco subsidinry wes involved in industry-wide
rescarch on hail surbression (running -t cost of ebout £1.1 million
per yn:r), but this proorammc h2s bren h~'ted because of lrck of results,
This firm is also involved in the development of aoricultursl techniques
such as herbicide-use as well 3s thc use of ¢ computer to esteblish
optimel fertiliser patterns.but this is done in collsboration with sub-
sidirrice of other miltination-l chemicel firms., Firm A does h-ve &
sm*11 laboratory -nd rost of its work concerns experimental introduction

and analysis of now stroains of plents,

As wer h-vrt seen this firm is in tho nrocess of commissioning an
instant tea plant., Thz technology -or this tes plin is complex and follows
on ton yeers of epplied rescarch ond experimental development, Sven
now the technolooy is not satisfactory end the investment is predominantly
defensive onc so that the Group ~s & whole will not be left behind in the
goneration of instant te- technoloay and will be =ble to supply the
product to satisfy thoir customers (instant ter is prodominently used by
vending machines end is not a particul~rly well-selling eroduct). The
nerent beg-n to build a plant in ¥-les in the mid 1960's, cut the present
plant is of a completely different technology,. All thc =pplied recsearch .-
most of it has bren done in the United Kingdom. The responsibility for

building and commissioning the now instont tea plant h-s been thot of the



parent, -nd the Kenyon subsidizry will only be involved in mancging the plant

oncc it has been s~tiTuctorily sst—un,

The conelusion, thercfore, is that while the Xenynn subsidiary
of this firm is involved with som~ experimental development, this is limited
to the develanment of now growine :nd cultivating technicues, nctivities
which could not by their neturc he und-rtsken in Dritsin,  The more complex
processing technolocy is the responsibility of the porent andd/or mechinery

suppliers.,

The too processing machinery subsidiery wes included in the semple
hocruse 1t oroved to be unusual case of on cquipment supplicr manufacturing
in Kenya, It undert-kes no basic or ~pnlicd research, It is involved. in
exparimental deveclopment, alheit ct o relsatively unsophisticrted 1evel,

The basic design Tor ten processing nouinient has bren steble Tor mony ye-ors,
~nd the subsidiorv is constently moking small chances ond improvements to
s~tisfy the needs of specific customz:s ~nd local conditions., There is one
oxception to this »nd that conccrns the development of o now "hot-fecder”
vwhich hnms taken plcce in the Kenyen subsidiorv, This is ¢ new dovelopment in
the industry and is not patended hec-usc this would ennble comprtitors to
copy, without duplichting the tcchineology. In order to protect this process
technology the subsidinry enforces strict control over entry to the plent

=znd there have beor cttempts at industrial espionage by ngonts of Sri Lankan

competitors,

The dovelorment. of this "hot—Teeacder" is thr limit of the subsidinry's
erneriment2l. develonment, Tt is nlso tassoci-ted! with an evperiment in the
use of hent regenerition (i.r. roising the tempernturs of nir peassing
through the miachine which mery lecd to » fuel seving of A0-15 ner Cwnt)
which is toking place in Nwondi, but this doos not involve & henvy commitment
of money or mmnmower, An indication of the limits of its experimental develon-
ment operatinns is tht the subsidiry has made no ~ttemnt to penctrate the
tnchnolony for the manufccture o instnt te~, «lthoudh it huas supplied stan-
d~rd design boilers, conveyors, clov-tors ete for the new inst. nt tea
nlant of Firm A,

OFf el th= Tirms in tho somple, the engineoring design subsidiary
is involved in erperimental. developmont ot the most "comnlex" technolog¥cel
vewnl,  The noture o its operations wre nrim.rily ennine%ging desion, which
implies the adeptotion of existine scientific principles/desicning a system
to meet the epecific needs of © customor., Bener:lly this does not lead
to "suhstontially imnroved" (Frescetti o 10) systems, but in some c-ses
it does. For exsmple, the Tirm recoived - contract to provide air-conditioning

+or one of the lorgest buildings in Midrobi, It was decided thot the most



suitnhble system w-s uninue tn Kenv.., and in fact there was only one other examples
o the system'’s use in Afric~. The problom wes that the uxisting 'body of
nowledge' had bnon dovelopad in North Amcrica and furorne .:nd the stanczrd
text~toolk tables on soler-weigl tings ctocped at ZOUfrom the ©ou tor (Nairebi

is "lmost on the aquator)., The suhsidi~ry thersfors hod to go beack to basic
secientific princinles and generate the nscessury dat~ themselves in order tn
complete the dol.,  This constitutes sxporimentcl development ot o rolatively

high Jevel compared to the other subsidicrics in the sample.

In the s of pharmaceuticols, Tirm 0 provides an intoresting

contrist with its compotitor, B, As wo hove seen the two iirms produce
a sinmilar range of oroducts, yet while B undertokes no experiment=L develop--
menc ‘tsolf, C does, Thus C reformulates all products for the local market

(although it does rofer these formulations to the parent Tor its
nnnrovul). All reformulotions in the cnse of B are undortzicon by the perent,
In addition, in the sphere of production technology, C h-s decided to design
its own tin-filling machinery in collshboration with o local engineer who will
menufacture it, This does represcnt, to a limited extent, = conability in
aexperimental development which is not displayed by its compotitor. In Tact
nlmost 20 per cent of its cquipment nurchase since ths tekcover in 1970 have

hren made locolly.

Toble A4 summ 'rises. the activities of the subsidiiries in the sphera
of Nesenrch ond Development, The most striking fact which omerges Troim teble
A 1is the cbhsencr of Reseocrch and Development rctivities amongst the seven
puhsidiaries, None of the firms ore invelved in eithcr basic rese~rch (neithnr
purc nor oricntmd] or applied resecrch,  Indeed, given th size of the
nperntions of the subsidierins in Kenye the . .bsence of these two types of
rrsearch is not surprising, Yhot is somewhat surprising is thz limit of
axperiment:l development cctivitiis, Here three of the subsidiaries, with
respective rnnuid turnovers of £937,395 (Phermecouticols - B) 25,072,353
(Crment) ﬁnd\ﬁEKﬂOH,947 (Vehicle cssombly) have no exporimental devzlopment
vctivitims;,kﬂe expenditure in tho caec of two of them (Pharmaceuticels - C

~ ¢nd te machinery) is nogligible.

Only two of the sewen Kenyan subsidiaries hav- exporimental
davelopment expenditures of any size. In the case of the tes producer,
this is understandnble brciuse some of the Firm's =ctivities such £8
develoning new str-ins of ten and cinchon2 bush c-nnot be undertaken by tno
parent and thera is no option but for these activities to be undert:kor
Kenyan subsidiary. “here the firm is coble to underteke exnariment-l
dovelopment in Britain, as in the case of inst=nt te=, it does so 0
porticipation of the Kenyan subsidi.ry in the development of this tecr

hms been negligible, The other subsidisry with a sizezble oxpenditu:

. - J .{.
nect is the enginscring design firm. This would tend to sunport the poin
r‘C‘S. S . < ~

esrlicr thot it is the nature of cnaineering design firms that they do
. ae [ [ I8 A

i 1 inge i i inciplrs tn moct the
to loc~l surroundings by onplving englneering pri D

overestimaetion of expenditure

et
n-eds of spcocific customer, (Ther> is some

. s IPIPREPP R
waeriment=1 oevelonmen' , because not all of its dceign activitiss nece
pn ©XPe > iRl

-rily lead to technical ch-nce. tlost do, however, in the scnse that the
nnroduct” differs between designs),
Tueg~ limitod RBo~d ~ctiviti-s “ollow logic- 1ly Trom the nosition
the /f%rTiind taemselves in, nd the domin' nt ch7r cteristic in this regnect
re the sm 11 size of their onorations, the hsence o+ well derveloped
~ mit 1 goods sector in Keny | the ni-ture of their oper tions (o.ry - ssembly,
or minim ¥ v lu~ ddrd, s in the c sc of thr phrrm c:utic”l firms) nd the
int:~rst of the multin tion 1 in the p rent - ssimil ting techniler ) ch no nd
jsine this s ¢ control mech nism over the operttions o7 the subsidi. vy, (16)
Inly in onP Cc sP (phfrm crutic’l) whore wi- ¢ n sr - contr st brtwern two
nro’ dlv simil-r firms, is thore - sugorstion th' t the  hgonce of Nesc roh nd
f-yelonmen’ - rises Crom the delibor te policy of the p'rent.  But oven herc
the sm-1lness of the ©'s “xprrim-ntrl Davelopment pxpenditure c utions

-~rinst dr wina firm conclusions,

(h) Tndiin S*mnlr

All th~ subsidirries h-v= rese rch 'nd drvelopment or tochinic.l
1 bor tories. The est’ blishment of RED den rimints by thesa firms h-s been
motiv ted by ¢ lorge number of f ntors, ~nd it is of rulev nce to state

th-~en Trctors.

There is © n-tion-l policy in Indi- tn encourice the firms to
e OnD. This is exnress~d in terms of t7x concrssions ~nd imnort rntitloments.
H vino “n 370D scction cceopt-ble to the Governmont of Tndi* also

rnh-ncrs the oredibility of the subsidi ry in its ' ttemnts to brcome
indep_nd~nt ofF tke pFrcntsgn tochnics 1 mett-rs.  further on-lysis of 770
ost: blishments in the firm oives n indic’ tion th't tho "nllowing thr~e
F ntors h-ve beoen very importont in estoblisking ach wnits., Tirsk, - dontotion
of t~chnaloay :nd experiment~l dovclonment irducoed by Govermment policies ~nd
dom=stic m" rikrt preossures cn b2 one only tirourrt %?E!D in the subsidi ry.
This h s bern th= ¢ ae ~specis 11 with respect to / edible 0il ' nd eloctronics
subsidi’ ri~s., Therafor~. the 3-D sections k- ve © long history (sne t ble 4).
a.condly, in Indi~, the rclstivenly che'p technic ‘1 1 bour ~lso encour ged tho
pst blishment of thns~ sections. !or, v rious ~sprcts of technic 1 chnoe

ich cin be exegutod by Faraeicn tochnict 1 nersonn2l c@n be b ndled enuslly
comneteontly by the Indi n scientists nd trchniciens who. inn;ﬁﬁ%ﬁgon, kn ow
the Indi-n f2ctors better. Thus -1 TRD units hwve been - / by the Indirns.

mird. in the fc~ of growing rcse-rch ctivity in the n-tion~1 1l-bor-toriocs

in JIndir, these 77D units nrovide good monitorinc units of tochnolooy
- ’ - .

develoom-nt within Indi~,
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In thr: cesc of the vchicle assembler the RG0D covers ad=ntation,
qulity control end deosirnino, There is one RSD department with premises
with o complete: cssumbly line ~nd modern design office, A test rig centre is
beino built up oredu-1ly; tosting fecilities exist for such items s
elactrical equinmont, oil serls hwnrings, chock aosorbors, redistors, cooline
fans propeller sh~i'ts ~nd ge r hoxes. R0 is aiven an important position in
the company, and the director of RED is «n executive director, The annual
expenditure on 06D and cuslity control activities is £1133,270 and is planned
to incrers=. . Tt employs 20 enginenrs including the head and the scnior

officers, 11 of whom ~re Indiens,

The pharmacnuticals subsidicry of B has one 06D unit which has been
estoblished et 1 crpit-1 cost of £150,000., Annually it spends £173,290,
representing 1.7 of its total turnover. A separate microbiological
laboratory for development work hes ¢1so been set up in the research unit,
Company T Also hes one NGD section, -nd expenditure on A5D was £54,974,

But in the R&ED unit there is no molcculer reseerrch. Fortv four people aore,

rmployed, some of whom are highly aualified, All are Indizns,

The electronics subsidisrics includes in RGD work only that part
of research vhich pertains to new processes, dovelopment of nroducts and
row materinls usages., Engincerina and ouolity controls ere not included
in the purview of RED for which there rreo sepzrate lrbor~tories. The
REO unit employed 38N prrsons, ell Indians, in 1974, £432,000 wes spent
on various rese: rch and developmant schemes in 1974, Crpitel eauipment
valued £ £°2,475 wag instelled in its 12 laboratories in 1974, The

heads ol these J1:-boratoriecs are a1l Indi-ns,

The edible oils subsidiary h~s one of the biggest R&D section in the
country, It begen onersting in 1953, Accumulated capitcl expenditure on RED
account is £91'°,400, Annuslly it spent £179,237 over the period 1957~
1974, which. constituted 0,7 per cont 07 the tot-1 turnover ~nd 10 per cent of
its pro®its, The entire staff, of which 30 are highly ounlified cre Indiens
and Ph,R's with international experience nre nreferred in recruitment,

But recruits . re olso drawn Trom Notionel Laboratorizs., This dep~rtment

is one of thea six major units of PED o~ the parent comocny.

nE0 work et the tor subsidi-»ry began very recently, The establishmrnc
of the RED unit wes the result of ¢ need to deversify its activity, The.
RGO expenditure is 745,20 per yeor =nd is expected to go up to £114,3550,

150 qualified people are working, All n~re Indi=ns,

Tha packoging subsidiary bepon REC in 1955 and h-s been especisllv
nctive over the last five yesrs. So far it has spent £637,300 on RED,

In 1975, it spent £4R,820 on fresh copitcl ecuipment, The Company's



sterlis'monts cm~1sy 157 psoole,ol” whic's 39 sre nualified scientists.

All ~re Indifns.

The tyre subsidicrv do::s not have epny 3ED unit as defined in the
Indi=n context ~s the covermment did not recognize its technicel unit r£s an
R0 unit, The comsny finds it dif{icult to hnvc one for it is ertuerd that
the type of the work to be done is of e diffcront nature. It is estimceted thot
£457,200 ~s spe=nt on ed-pting the technology snnually.,

(i) B:sic Pescsrch

Mone of tne comp:nics in India head pl=ns to do ~ny basic resn~rch,
It wis ~rrued by th=se companies that such bmsic work is being done in
vniversities ~nd notion-1 1iborstories of Indin., Hence some of thz compeonics
financrd ¢ few bnsic rese~rch projocts in univeorsitics but these activities
were merginel,  Since normally hnsic resesrch is underteken by tho
Governmant end is non—-proprietoryv in its cherscter, the comprnies were not
active,
(ii) Applizd Rescarch

This is ~kin to basic rfsesrch, Thoe subsidisries did not devote
their RED activity to applird rase~rch. Some cvidencz oxists that such
#pplind resczarch projects in which the subsidinry is interested are normelly
given out to an outside rescrrch =gency or thoy sond their own personnel

to work witk these sgencies on tha problem of their concern.

Comnany C (pharmeceuticsls) was coll-borating with resesrch units of
government hospitel in clinicrl testing., Furthor, some of such subjeocts
were given to some rosearch organizetions for study., Tho cdible oil
subsidisry fin-nced pnstareducte students in the ngricultursl universities
to exomine some subject of its concern and the vehicle zssembler deputed onc
oF its ecmployees to do post—ar:-durte résearch in ¢ subject of thrir interest

in on advonced tzchniccl institute.

(iii) Experiment-1 Rescarch

As has been -lready sncn, all the companics either have AED units or
technicnl units to assist their gencr-tion and sdapt-tion of technolooy.
RED has been motivated primarily to ment the requircment of edeptation and

import substitution,

Another rspoct of exporimental (3ssenti:11y adaptative) work
thet is heina done by these comnmnics,is the usc of local capital goods and
Spre parts, This also emon .tos primerily Trom the Bnvernment's policy th=t
all industrics should use loc:l c'nit-l goodz and spare parts to the cxtent
possible, In some casss, of course, tho desire to use local spere ports
has bcen inducrd by the easy cccessikility end thre low cost. Tn the coursc
of this they nlso developed thoir own machine building activity which is

considored a verv imnortant elemeont of technics) chenoe.
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Thus the tea producer supervises the menufacture of all peckrgine and
printina machinery itself. The initi~l technology Tor this was mede
~y=il~blc by the n-rent. This has le:d to considereble adsntetion ~nd
xporimentol technology., These mrchines -~re also exnccted to be sold to

third prrtics,

The p=ck=ring comp-ny depends on the small scele industries for
the supply of m=schinery, sp-rc parts, rubber, plnstic components, ferrous
cmstings ~nd clectrical goods, T is cemlls for considereble ~dapt-tion of
tochnnloay =s well ~s -ssistance to this sector to produce the roquired
goods, Thus the RGD unit fnd the technical units heve to do a considerasble
~mount of oxperimental development, In sddition, it has been producing peck-

aina mechinery since: 1959, These concern ifty new lines. =

The edible oils comp-ny buys most of its c-pitnl goods from the
narket ncluding public sccter companics, Some copitel goods arc msde for it
by order, whereby the unit cctuelly drvelops @ prototyne, which is introduced
“or commerci~l use in close liaison with the mochinery manufacturer. A
similar process occurs with one of the pharmaceuticel subsidiariecs (C).
Engineers at the tyre plant heve been numbered on doveloping rubber processing
machinery and spendered mixino squipment (mixing raw rubber with c-rbon

black ).
(C) Comparison between the Kenyan and Indian Samples
By contrast with Kenya, all of the Indirn subsidisries z2re involved

in some sort of exoerimentzl rese-rch or adeptetion, The f=ct thot with one
cxceptinn (eloctronics) this_has becn a rel~tively recent phenomrnon
largely
sungests that this has/bren in response to recent govermment policy. N
It is unlikely th=t it rcpresents morely the larger size of the
Indien subsidiaries, since the level of expenditurc (ns n percentege: of salns)
by the Indian subsidizries in thrce of the four mstched subsidisrizs is

highecr,

In terms of percentage of sales, the two 'big spenders' in Konya

re both cepit=1l goods ~roducers. The rerson for this high level of expenditure
1s probably ".. bocruse it is in thavneture of capitml goods subsidiazries
thet adszptation is made to the locel cnviromment, Unfortunetely there; are

no cepitel goods subsidiarics represcntced in thie Indian sample which m~kes

it difficult to comp=r: the two country semples in ~ more detailed wey,

10lding sectorrl =ctivity constsnt, Yot therc is en overwhelming Teeling of
-“rger rnlatig# fﬁaigimcntal drvelopment efforts being mede by the

subsidiarirs/than in Kenya,
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On~ other intcresting sspect of this comparison is that it does
suggest thet if minimum effective levels of oxpenditure on res:arch end
davelopment =re of importance, the Indian subsidicrics are better able to toke

dvantagz of their efforts. This follows of course from the larger turnover
of the Indian subsidiarics . Thc largest expenditure ( in absolute terms)
by any ono Kenyan firm (encineering design) is only ® of that of the largest

Indian subsidiary (tyres).

Qunlity Control

A distinction has bcen driwn between production, product and
moterials technology in our study of technicel change in the seven subsidiarics,
Therc are grounds to suppose thet nuality control ectivities by those
subsidiaries may in fact lead to technical change if products arc found to
bc of sub-standard auality end this leads to chences in product design

production technology or materizl inputs.

Somc caution should however be exerciscd in discussing the link
between quality control and technical change. The caution is not to
disnute th.-- 1links which do arise, but rather in the interpretation of the policy
conclusions which. result, The main nroblem lies in the specification of
quality standards, Does it really matter if product finish ‘suffers' from
the use of local inputs? Perhaps of grester importance is the case of the
enginecring design firm; is air-conditioning in motor carc (also supplied by
£) really necessary? The guostion of the transfer of taste petterns is one

to which we shall have to reoturn ot e later stage.

(a) Kenyan Sample

All of the firms have some form of control over quality. In the case
of the two pharmaccutical and the cement subsidiaries not only are the
ouality standards usecd those of the pﬁfent, but the parcnt is also actively
involved 1in meintaining standerds -/ each of these three cases the subsidiaries
argued that it is esscntial that thoe. parontbs stendards be used to ensure the
safety of those who use the products, "“hile this may he true in the case of
ethical medicines, it is.less so with regerd to other products such as
cosmetics and toilctries. The tea producing end the vehicle assembling firms
work to the same st-ndards as their parents even though the parents are

not involved in the con trol of nuality,

In only two coses do the subsidiarics szt quality control standards
independently of those of the parcnt, It is probebly no coincidence that.these
two firmse tes machinery and enginecring dosign - arc capital goods firms,
Capit~l goods firms, as wc have seen, work to tho specifications of individual
customers,so it is difficult for the parcnt to genmerelise guality control

specifications to £ll1 designs.
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Thz renl interest with rogord to ru=l:ty control soctivities by
those Tirms lies in the link with technice=l ch-ngm.  To t=ke arch of these
in turn:

(i) Preduct tochnoloqy. Tn the case of botk of the pharmaceutical
firms thore is « strong linkk between nuality control =nd product formulation.
Before nny now product is marketed it is checked Tor "strability" to sce wheth
it stands up to loci'l climatic conditions to the satisTaction of the parents,
ITf not, new formulotions arc made. The differcnce between the two subsidieric
is that in tho crse o C the origin' 1 reformulation is mede by the subsidiary
itsell, whenreas in the case of B the perent is completely responsible {or

this reformulation.

Junlity control is also linked to product technology in the crse
of the two capit-,l geods firms, too machinery and engineering desion,
Here the -~ceptrbility of o particulnr design to - customer will affect
whether the design, or » changod none, will be used agin, The lessons of
qunlity contro? in both cnscs cre intern-lised within the subsidirry and

not the porent.,

(ii) Procluct technology. The link betwcen quelity control and
production tecchnology is strongost in the crse of the vehicle ~ssembler, the
ter producer, the tne mechinory nroducer and onc of the pharmacouticnl Firms
(C). In 211 of thuse crscs the nceeptability of the finel product will
influence the producticn technology. For ex-mple in the case of the
pharm .ceouticl firms, aurlity control stoi'f noticed ¢ vori-tion in the
quolity in tube fi1ling ~nd this w-s traced bock to labour intensity in this
prakarinn operation,  As & conscwence the. subsidiary has decided to introducr
now, socmi-utomated tube—=filling mochinery.

(iii) Mcterials Technolony. The strongest link hctween quality
control -nd mnterials technology prob=bly =ariscs in the crse of the ccment
procducer wherce the suitebility o! the inputs will determinc whether the

Tine) product mrtches up to the British Stndeard Spzcifications,

A1l oF tha firme hove had some form of cuality control since the
incoption of onarations, elthounh in two cases - ph-rmaceuticaols (C) Aand tes
machincry-this control has only recently been set aside from producticit.

For ox-mple, B used to hwve cuality control ©s part of thec production.
technolony - they found however that it was nccessary to set up =n indepon--
dent ouclity control unit respensible to the gencrel manager end not to ti

production menager, if they werce to have effective control over ocuslity,

The cost of the ~unlity control onerations (sce tble §) varicc
consicer-bly. between the firms ~nd b~-rs little rel-tionship te “irm si--

or oper~tion. The graatcst expenditure on quality control in ~acreg-t
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precise
is undoubtedly thet o~ the cement producer, although nofestimate was awvailable,

It howcver possessed & well-eauipped le=boratory and employed a number of
skilled and secmi-skilled stoff (onc M, A, graduste end a number of technicians).
Semples of inputs.and outputs nre regularly sent to the United Kingdom for the
parcent?!s approval., Relatively speeking, the greatcst expenditure on quelity
control is by the vehicle assembling subsidiary, but this is probably due to
the fact that in its cese guelity control is integrated with production,

The assembly of vehicles, especially custom-mrdc ones, reauired constant check-

ing to ensure that the vehicle is put together correctly,

Therefore with the exception of the tea producer, quality
control expenditure is fairly high for all subsidiaries particularly in comp-

rison with expenditure on experimental development and adeptation (bf, table

(b) Indian Sample
All the firms ia the sample have cuality control activities for they
all have to rely to a considerable extent on local raw materiels encillary

products and cepital goods.

the
Iry pharmsceuticrl compenies, the cuality control on raw meterials

is very tigﬁgj_“;irm C devotes considerable attention to enforce strict
nuctlity control on the raw meterisls thet it purchases from locnl producers.
The nuality control standerds are get by the prriont, In Fact sending the
somple for Final checking with the perent ensures thet the quality control es
developed by the parent guides the subsidiasry in this operation, Perhaps
these strict nuality control standerds have not permitted this company to

use the locAl raw material for production of one ot its major products -
insulin, The argument of the subsidiary.is that it is not possible to enforce

such acuality control over their supplies,

In the case of the company of tee and »llicd products there is
muality control of local mrterials, In this cese, the subsidisry has its

own standards,

The packnginc_company 2lso has regular guality control activities,
The stondsards of the parent are modified to o certain extent by the local
subsidiary so that it would be able to usc local raw meterial because
government has refused to permit the import of a large number of raw materials,
However, in one commodity the company is imposing 2 quality stendard of the
narent and declining to use loczl meteriel produced by a pubtic sector

company,

Tuality control is & dominunt sctivity in theAngicle compzny,
t has to enforce it not only on its production, but also on the vearious

ncillary products it uses, The standards of the parent are slightly
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madificd and ~daptrd to its own necds, but sincz socme of the standsrds cre

internstion~lly ~ccecpted the conp-ny relies on nerent specificrtinns,

For instonce, the ancillary roguirements ~re met by the companics which have

cnlltor~tion with other {orcicn sneill-ry piroducers., In the crse of sm-11

scale industry it dovelenad its own ou=lity control standords ~nd fiicilitetes
production with th~t, There is = clog: linlz hrtwnen production tochinolooy

ind ~urlity control and consider-bloe ~deptation tokes place.

In the cdible o0il company, the ruality control measures are
dovelopod by the subsidin~ry, This is for two ressons., First, it hms to
use Joc ) raw matericl and a considor-ble ~mount i’ substitution hes
t~ken plicee. Secondly, some products are developed moinly Yor Indian

consumntion,

Then clectronic compony, due to considorshle dependence aon locol
rosources, hos adeptod its production technolory fouse these local products.
They hove developed their own ouelity stand-rds in use of row mrterials,

sprre parts ote,

The tyre company plices groat emphosis on cuclity control, Since
it h~s to roly on locel row m-terisls, its mein concern is to ensurs cuslity
control ..nd adipt its production technology to it., This his to oo done with

rog-rd to materinl, product ind nroductinn tachnology.

The: role of quality control in technicl chhnge hns to be understood

o~
i

not so much in the generation of noy technology, put in terms of ~doptation
in the subsidiery sind the indonend:nes: of the subsidicry {rom the perent
in seclecting aunality contrnl st-nid-ards. The subsidisries of the scmple,
vith the oxception of phiarmecouticsls and vehicles, -re to some ~xtent
indepenclent of the prrent in determining ~uslity stendoards =nd using locnl
matericle and wncillsary products, However it is doubtful whether this c-n be
ttributad to any initi=tive of the subsidisry, For s larce numbsr o
such sources of row msterdi s =nd ncillsyy vunits were developoed tihrough
active policies of the Government 'nd mssive Indisn priv-te 2nd public
investmont in v-orious scotors., “het these subsidi- ries did was to rospond to.
these developments,  Very oiten, this response. hos not been free ond odeou-te, ~nd

is constrnined by A largoe numbrr of fiectors. Some compenics have not
rasponded to the extent th t might be eoxpected »s reverled in the crse of
pharm-coeuticols and neckeging comnonies,
(c) comparison of the Kenvan »no Indi~n Samples.

Unfortunately no inTorm=tion is cveil *hin for expenditure on -u

control in the Indi~n subsidinrics; nor on the number of m=npower invnl:
thasc sctivities, The major conclusion which rmerres Trom the compari-c-

the tvo samples is the relative 1-ck of differcnce brtween the behavio:r
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the subsidiaries on the two countries. “heri differences do arise (as in the
jndenendence of the two capital goods “irms in setting their own stendards),
they are largely explsined by sectoral activity rather than by country diff-

Crences,

In most cases the parents are involved in setting quality standarrds,
They rre similarly invnlved in the meintenance of theose standmrds. There nre
jdentifi=ble links between cu-lity control activitios =nd technical change
in =11 three snheres of technology. "Yhere figures =re aveilable on the level
of these expenditures, t':ey Frpperr to be relstively high in relation to

expenditure on research and development,

V. Techrical Change frem Sources FExternsl to the Subsidiary

The eleven subsidisrins all rely on external sources for

for technical chznge (ns little is gencrated by themselves) although
the extent of course vAaries, Associated with the reliance on external
sources is the auestion of the pearticipetion of the prrent in supplying this
technology. This importent nmoint conceorns the 'independence' of subsidiaries,
for while it msy be true th~t most subsidiarins src ‘dependent' upon external
sources for technicel chenge, some mey be more findependent' than others
from their prrents in the ~Pcauisition of this new technology. The auestion
of who 'is responsible for thc actuel choice is thus importent; but so, too,
is the ~uestion of the ability of the subsidiaries to make the choice

themselves,

The problem will be examined in three st:gos - firstly exemining
the rights o~ subsidiarins to ecouire new tochnology independently from
the p-rents (17) and then establishing whethor these subsidiaries have the
ability to choose this technology (t~ble 5). Finally there will be some dis-
cussion of the mechanisms used to obtasin this technology from extcrnal

sources (teble 7).

The complzte spectrum of independence is represented in the
sample of subsidi~ries. Three of thom (engincering design cement production
and tes machinery) have complete mutonomy of choice. Three others (tee
production and both of the pharmrceuticel firms) have somc autonomy and one
(the vehicle sssembler) has no =utonomy at 21l (although in this case it is
not clear whether the lack of sutonomy reflects a lack of zbility to
m=ke indepcndent choices).
(i) Complete Autonomy of Choice.

In the engineering design subsidiery the design of products is
entirely in the hands of the subsidi ry. Since the perent is predominantly
engaged as a contr=ctor ~nd in thc manufscture of he=avy refrigeration machinery,

25 opposed to the design of air conditioning =nd refrigeration systems



prectiscd by thz subsidisry, ther« is little option for the parent but to
allow the subsidirry,

complete mutonomy in this respect., The subsidiary is also
independent in its choice of sources for production snd meterizls technoloogy,
but since its parent is thc 'leader' in the production of refrigeration
eouipment, the subsidisry does purchease these inputs from the. parent (this
midkes up only about 20 per cent of 11 their importad inputs). In theory the
subsidiery is able to buy this rcfrigeretion eauipment from another scurce,
but since this has nnt yet occured there is no wey of knowing how real this

autonomy is,

Not only dons the tza machinery subsidicry have complete zutonomy
in the choice of its technology, but it purchsscs none of it from the parent.
This unusual crse mrises from the rether specis?! circumstances surrounding the
prasence of this subsidisry in Kenya, Unlike eny of the others in the
s mple (And elso, to the best of the ruthors knowledge, unlike any other
subsidinry in Kmnyn), the parcnt hms moved ~11 of its tea machinery menuTacture

to Kenya and producos none in tho United Kingdom,

In cement production, the substancz of the parent's rel=ationship
to this subsidiary lies not so much in the form of equity (of which it holds
only 14 per cent), but in tha Torm of the Techniczl Services Agreecment, At
-n oorlier stage thi: Technic-1 Services Agracment wis hald by another firm and
all of the core gauipment of the plant w-s provided bv ~ third Danish
multinatinnel, Since the British porent =ssumed the responsibility for
the Technical Service Agrecment, no new core ecuipment h=s been instelled,
Yot in the case of 211 purchases of periphar-l production technology and
mrterials technology the subsidiary has had the right to indepcndent choice,
Tha complicrtion which frises in this respect is th-t the personnel responsible
for v rking these chnices are in larme part suppliod by the parent in terms

of the Agroemc t' -
lthourhqnorm % %ﬂ‘ suhs1d1 QE Ehg ?omp?gtp *at

113 m kes much of the choice
(11) Some Autnnomv of’ Choice

The tea subsidiary has some autonomy in the purchase of nw
tochnolooy. In the cese of meterials technolocy it hes slmost complete
autonomy. Since these comorise largely of egriculturel inputs =nd prckaging
materirls (which ~re made locally) this autonomy is not surprising. In the
case of production technology, this cutonomy is more limited — some machinery
is purchased locslly (such as th-t produced by.G) and somg is accuirrd throuch
the parent from firms in South Asia and Furope. In the case cf the instant
tec plant which compriscs the most 'complox' of all production technology in-
stelled, the perent h~s been complztely responsible for the choice of
suppliers, sven though somc of the less 'complex' items were acquired

locrlly from G.
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'hile both of tho ph=rm - crutic~] subsidirries nossess some messure
of -~utonomy, the dogrec is grecter or C then tor B, The l-tter subsidi=ry
only h:s some ~utonomy in the ~cauisition of inputs (17). A1l production
tochnolony e purch s A through the perent, - 1though the subsidi ry B
is consulted rbout it.  Product
tcchnology is the responsihbility of the perent, which involves one of its con-

sult-nts in the reformuletion of sneocific products for the locel merkat,

By contr~st £ hss considercbly more -uwtonomy., Like B it nurcheases

most of its innuts from non-parznt sources - only 70 per cent of rew
m teri=l -ind processed innuts c me from the perents, It is nlso dnvolved in
the =couisition of new prnduction tochnology and s we h v seen in the cose
0! the tin-filling m~chinc mentioned e~rlier, it is to =~ small extent
involved in cener-ting this production techmolony locelly, This subsidiery

1s0 hi's somc wutonomy in the sphere of product technolomy, where it
undert-&as -11 rcformul-tions Tor the besic merket (the prrent has the right
to voto these changes). Those two subsidiaries, while similar in product mix,
providrm ~n intercstino comperison of the effects of parent policy on sub-

sidicries.
(iii) No -Autonomy o Choice

The vehicle =ssembling subsidiery is complotely relimnt on its
perent for new technolooy, Al nroduct technology is supplicd by the porent
-8 is 2lmost all m teriels technolony in the form of knock~ad down Kits.
There will he = slicht chonre in future in thet the: new assembly plant will
also ~ssomble vehicles produccd by.a Gorman car Tirm, but in this cnse too
thr subsidirry will be reliant on tho Germen' tirm for both product »nd
m-teri 'ls technology., In the chse of production technology, the subsidiary
relies on its parent. The spot welder to be introduced in the ncw assembly
plent is to be built in Britain to the parent's design; similarly the jigs
to he used in the new pl-ant arc to be deasignad. by the peront, althoudgh some

of the more simple jics will be built in Kenys.

Closely relatcd to thnr rights of A subsidiory to choose noew
technology ~utonomously is its ability to do so, for without this ~bility
ny nomin::l autonomy may be useless. Tn three c-ses the subsidicrics were
'frustreted! in thet they were obliged to refer to the parent when they were
~ble to make the decisions thrmseluos. In throe other cascs the rights of
the subsidirry to choose trchnology Futonomouslyfrom the parent coincide with

their -bility to m=ke this choic:.,
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The two phermsceuticel firms (narticularly in the cazse of m=terisls
tochnology) were to - limited oxtent tied to the purchease.of parent technology
in spite of being A le to ohtain these from other sources. The te: producer
raouted tho purchise of some of its production technolngy through the n rent
when it was ~lmost cert:inly capoble ov mking these purchases independently.
The cement producer is n r-ther specinrl cese in th-t while it h=d the
nominal outonomy to purchisc new technolony independently from the parent,
without the participation of the parent in the opermation of this subsidisry
(in the Torm of the Toechnical Services Agreement) this sutonomy would

have been purely nominal.

The autonomy of the two crpitrl goods subsidieries is clasr when
referring to table 5. Not only do both heve the right to independent choice,
but they also possess the ~bility. In the cnse of the vehicle assembler
thero oxists a coincidence betwecn the subsidinry's rights and ebilities
to choose independently in that it hes neither the right nor the =bility to

mrike these choices itself.

(b) Indirn Sample,

There is little cvidenc:: that the Indinn subsidiaries were given the
richt to mrke choices with regerd to new production, metericls =nd product
technology without referr=l to the parent. Some indepoendence was =1lowed to
the te and edible oils subsidi-rics, but there is no clesr indic~tion of why
these two subsidiariecs were tre ted differently by the perents, other than

thn fact that they nre the two oldast subsidiaries in thec sample.

In contrist to the limit:d rights of the Indi~n subsidiarins to
choesa technology without refarcnce to the p-rents, the Indizn subsidi=ries
displayed o clear ability to m=ke these independent choices., All of the
siamplo were gunged to have & 'high' or ‘'very hich' ability to choose their own

technology.

(c) Comnrrison between the Keny-n and Indi=n S-=mples.

These epnoars to be - shorp contrast in the relationship of the
Kenyan ond Indian subsidirries to their p-rents (t:ble €, "hile the Keny=n
subsidiarins sppenr to hove some latitude in exercising their own choice of
technology, this latitude is constrained by their opparrent inability to
use this nominmal independence. (The exceptions to this are the two capital
goods subsidicries who choose twechnology independently from their parents.
It is »rgued that this is & chrrscteristic of capitel goods firms in
underdeveloped countries in that by their n-ture they are forced to adapt
to locil circumst=nces. It .'1lso reflects the particuler nature of these
two subsidiaries in thau the tea machinery m-nuficturer is the only subsidi-~ry
of this type within the firm, and the engineerinc dasign is one of two sm-11

subsidirries operating in underdevelopcd countries.)
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By contr-st thae Indiern subsidicrics possess the ability to mke <
ind~nendent choice, but ~1c constr-ined by tihe prrent in excreising this cbility,
There is no 'mroven’ exnlonation “or this controsting picture, but onc Firm
snccul_tion must be th~t thuere is no cost to the poront in giving the Kenyen
subsidi:ry thr right to chomse indenendently since in most crsas the subsidiary
is un-hle to trke sdvant-ee of this latitude -nd thore con be 1little hormful
¢ foet on the parent's position,” This is reiniorced by the fact thiet in
most crses the sanior m~ncoemnt of the Kany. n subsidi~rics ore foreign n-tion:ls

prointed by the parcnt ~and nresum-kly ~ct in the p-rant's interosts., Oy
contr "st, in Indi~ the subsiciarics possess the potentinl te herm the porent's
direct interests by choosing now technolocy indepondently, ~nd eiven that
stnior management is these Indisn subsidicries cre "requently Indicn
nation-1ls with somec loy-1lty to tho Indirn st te, thore is some danger of

n cxplicit clash of interests -rising if the subsidi-ries are given too

nract -~ lansh by the prrents,
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Types of Technological Collaboration

There are a variety of mechaznisms open to a subsidiary in its
attempt to obtain new technology, ranging from the direct purchase
of equipment, through the use of licences, the purchase of blue-prints
to the establishment of a Technical Service Agreement. In some cases
the establishment of a subsidiary miy occur in the form of a package -
the parent supplies equipment, provides raw materials, supplies
disembodied inputs to ensure the maintenance and operation of the plant
and the disposal of output, and supervises and enforces quality as
well., At the other extreme, which is generally associated with the
'independence' of a subsidiary, a subsidiary purchases capital equipment
from a variety of sources, and has techrological agreements with
different producers - this situation is generally referred to as an

"unpackaged' transfer of technology.

The subsidiaries were approached in order tc establish the
mechanisms used to obtain new technology. Associated with this is the
question of property rights. When production technclogy is generated
by a subsidiary who obtains the property rights over this technology and

the property rights over product technology (i.e. brand names)?

(2) Kenyan Sample

Most firms make nc specific payment to the parent for technology
(table 7). The most prcbable explanation for this is that generally
technological payments are made by subsidiaries in an attempt to transfer
price profits to the parent. This fact was recognised by some of the
firms. One of the pharmaceutical subsidiaries made a similar
observation when it replied that there was no need to double the
payment for technology as account had already been taken of the parent's
technological input in the payment of dividends (.. The ethics of the
natter aside, it is clear that the subsidiaries feel littld%ﬁ?%ransfer
price in this way as their is no restriciton on the repatriation of
dividends to the parent or because they use other channels to transfer
One other rfactor inducing the use of such transfer pricing
mechanisms is the existence of a joint venture. In this zase it would
be expected that the tea machinery, vehicle assembly and engineering
design subsidiaries (where there exist substantiil min~rity holdings)would
make some attempt to make additional payments for technology, but there
is no indication that transfer pricing has occurred irn the form of

technology payments.
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None of the subsidiaries made technological payments to non-
parents either. This suggests that the technology which they are
using is either wholly supplied by the parent or is readily available
from alternative suppliers. The latter conclusion follows from the
fact that all machinery purchases are lump-sum payments and no royalties
are involved. Presumabliy equipment suppliers would prefer to have ongoing
payments as well as lump-sum payments and where they were operating in
a monopolistic market they would be able to enforce the payment of

royalties.

The importance of technology as a control measure by the
parent over subsidiaries is suggested by the fact that in all cases
parents obtain the property rights over new technology generated in
the Kenyan subsidiaries and take responsibility for the registration
of patents and brand names. There is no clear pattern in the number of
patents registered by cach of the firms. All of the firms producing
final output have registered patents, neither of the intermediate product
firms (cement and vchicle assembly) holds patents and one of the capital
goods firms (engineering design) also holds no patents. On the other
hand the firm with the most registered patents is also a capital goods
producer. The number of patents held probably reflects
the individual circumstances of each firm with respect to technological
complexity, the sector of operations and the policy of the parent. No
information is available in regard to the implementation of ?atents held

by each subsidiary. {

(b) Indian Sample

Of the eight subsidiaries, two have informal arrangements
with the parent, one has ad hoc and informal arrangement, and the
rest of the companies have rigorous agreements of technology transfer.
These transfer mechanisms have some effect on the development of
independence of the subsidiary in developing its own technology and

choosing from external sources.

The edible oils subsidiary has no formal technical agreement
with the parent. Hence, it does not pay any royalty. No evidence
exists of the payment of technical fees. The subsidiary obtains

information from the parent including confidential reports. These reports
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include special, general raports and extracts. It is left to the
management of the subsidiary to select any item of a technical report
for application. The subsidiary reccives patents and no payment is made.
It is to be noted here that the subsidiary's R & D section is one
important unit in the network of all R & Ds of the multinational.
It is believed some important technical information is also given by

the Indian subsidiary to the parent and cther subsidiaries.
Over the past decade nearly 300 important reports have been sent to the

parent.

In an event when new technology has to be used in the subsidiary,
it relies on the help of the parent. A consultant normally comes to the
subsidiary for a period of 3 months to 2 years to enable the subsidiary to
introduce technology. This subsidiary appears to be considerably free
and even competent to develop its own technology. But there is no
evidence to show that it can buy the technology outside the complex of the

arent and its subsidiaries.
P

The tea subsidiary also has an informal arrangement with
the parent with regard to technology. While it has an agreement
for marketing, there is no formal agreement with regard to technology.
Probably ttis is because 1in tea 1he technology is relatively 'simple’,
while instant coffee technology was developed by the subsidiary itself.
But for the development of oleoresin from spices the subsidiary relied on
the U.K research centre entirely. Similarly, with regard to technology
necessary for meat production, the subsidiarv is dependent on the parent.
There is some evidence that the subsidiary is meking attempts to get some
technology fronVsEﬁ?%%g. It has given projects to national research

centres for study.

The electronics subsidiary has an informal arrangement with the
parent. But in some cases the firm enters into an ad hoc technical
arrangement when a new technology is imported and a technicel fees is paid.
It also receives all information free of charge. When a specific new
technology has to be used by the company, a consultant or a group of
consultants visit the company and the subsidiary pro¥ides an Indian
understudy. It appears that the subsidiary is free to take technology
from outside. But the evidence is that it relies on R & D from its well

developed unit.



- - IDS/WP 266

The five other subsidiaries have very tight technical agreements
to transfer technology. It is rel:vant here to poin* out that all technical
collaboration agreements have to be approved by the Government of India
and nermally such agrecements would be permitted for a period of five years.
Of course agreements entered into prior to this policy are permitted to

continue wuntil they lapse.

The twopharmaceuticals subsidiaries' R & D are accompaned by
rigorous technical agrcements. Company B had a formalized agreemant with
the parent. Under this agreement, the subsidiary was entitled to receive
from the parent engineering and design services, patent rights,
technical known-how involved in the process of basic manufactures, R & D
expert assistance etc., on payment of a fee of 2% ~ of net sales.
This agreement came to an end in 1973. The subsidiary renewed it on
July 1, 1973, and for this they sought the Government's approval, which ,
it is believed, has now been granted. The technical fees remitted in the
year 1974 amounted to £335,402. There is also a Trade Marks Agrecment
under which the subsidiary was granted trade marks for more than 10C products
This agrecment is for a period of fifty years beginning from 1968.

The parent has linked the corporate name with the capital holding of 51 per

cent.

Company( also has two technical sgreements which were signed in
1948 and 1965 respectively. The extension of the agreement has been
permitted by the Government of India. Under this agreement, the parent is
expected to provide all the technical knew-how including personnel to the
subsidiary. Various royalties have to bhe paid. . ag a research

contribution the company pays £3,259 annually to the parent. lnere

is no evidence to show that the company buys technology from outside.

The vehicle subsidiary also has a technical collaboration apgreement

with the parent, first entered into in 1955. Under this agreement

the parent provides technical know-how, design and drawings. The parent
deputes planning engineers from time to time to advise the subsidiary

on layout and running of the factory. It also makes available services of
key technical personnel whenever it is required. Thz agreement makes

it obligatory that all imported compon-nts are imported from the parent

and reserves the right to inspect the parts manufactured in the subsidiary.
The parent also acts as a purchasing agent for the company for all imported

raw materials and plant on payment of handling charges. Under the
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agreement the parent has permitted the subsidiary to use its trade marks.

Any technical problem of the subsidiary can be referred to the parent.

In fact there appears to be an -’ " necessity to refer most of the
important problems to the parent. The subsidiary paid a technical fee cof

£ 5000 per annum to the parent for five years and it pays royalty of

on net sales. The agrcement runs for 20 years and remains in force unless
specifically terminated. The subsidiary is seeking renewal and is negotiatin

with the Government.

The packaging subsidiary has two know-how agreement with the
parent. One is in products and the other in machine building.
The agreement with refercnce to machine building will expire in 1878. The
government is holding wup the rencwal of the agreement on packaging on the
ground that there is no need for o Purchase of technical

know-how costs the company £ 27,492 per annum.

The tyre subsidiary has also a formal agreement with the parent.
Under this, all information, processes and inventions applied for
relating to the manufacture of goods made by the company will be made
available. It also grants a licence to use such processes and
protected by the latter's patents, upon payment of a proportionate part
of the cost of acquisition, discovery or development and of any royalty.
This agreement was signed, on January 1, 1957, Besides providing technical
know-hoe for manufacture of automobile typres, it also provides thc
technical know-how for manufacture of tennis balls. The technical know-how
agrecment expirad in 19683. was some difficulty in getting it
extended. However, the agreement was extended and expired in 1974. It

is now under re-negotiation.

The implications of these informil, ad hoc and formal arrangements
of technical transfer on technical change in the subsidiary can be summed
up as follows: (i) The difference between the formal and the ad hoc on
the one hand and the informal on the other is in terms of explicit pay-
ment of technology transfer. In the informal arrangement there is no
specific royalty or lump sum payment,whereas in others there is. (ii)
Regarding infermation, technical and otherwise, all firms contend that
they get all information. Investigation lends some credence to the view
(that they do get this information) but some critical technical information
is withheld especially in the companies where there are formal arrange-

ments or transfer. (iii) The subsidiary depends in all these cases on
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the parent. In some respects the dependence is very high. In the

case of drugs, the dependence of the subsidiaries on the parent is almost
total. There is hardly any significant freedom for these companies

to be independent in technically choice. This is also the case with

the tyre and vehicle companies.

There is room to believe that the formal agreements have made the
subsidiaries feel that they cannot develop or acquire new technology of
importance without the parent. This also appears +to occur in : ad hoc
arrangements. In cases where there is no such agreements there is
some feeling of independence. ynile with formal agreements,in the
event of failure of extension, there is some fear that the subsidiary may los

many competitive advantages of trade mark, brand name etc. This

is particularly strong in the case of drug companies.

This obviously leads to the question of whether the subsidiary
has any competence to purchase technology from external sources. This
is a difficult question for the non-technician to answer. Yet
the interviews conducted by the invastigator with management, engineers
and technicians of the companies and experts in these fields in various

governmental research bodies leads "o the following observations.

First, companies have the technical competence to choose from
external sources. As has already been scen the R&D units and other
technical departments are well served by highly qualified Indian
technicians and engineers. Sececond, these personnel are extremely
capable, and they have been rated as such by the parent company.

In fact, there is demand for these experts from the parent s+aff and
Dy other subsidiaries. Thus the suspicion exists that the capabilities
of these people are normally thwarted because of the reliance or an 'expert'

from the parent company. This is true of all companies in the sample.

(c) Contrast between the Kenyan and Indian ‘Samples.

i

The contrast between the two samples is clear. Whereas only
two cut of the seven Kenyan subsidiaries had formal agreemepts, six of
the eigh+ Indian subsidiaries had formal agreements and the other two
ad informal agreements. All of these formal agreements were accompanie d

by specific fixed payments for technology.
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The reason for this contrast is clear and reflects a pattern found
in other parts of the world (20)., wWhere government attempts tco control the
level of dividends repatriated by a subsidiary to a parent, the firm
develops other channels in which its effective profits may be remitted.
In Kenya there is as yet little pressure by government to limit the
repatriation of dividends, so that there is little need for the firm to
develop formal technology agreements. In India government controls are.
long standing and pervasive and firms tend to take the opportunity of
formalising agreements for the payment of technological inputs which

may have (or may not have) been supplied by the parent or other subsidiaries.

It is intercsting to note that without exception in all subsidiaries
in both countries, the parent obtains the property rights over new
technology which may have been developed by the subsidiaries., This confirms
the view that control over technology is of particular importance to the

parent in its global strategy and in its control over subsidiaries.

VI. Circulation of Technology through the Firm

To some extent foreign investment occurs in underdeveloped
countries because the technological capability to undertake these
investments does not exist without the participation of the foreign
investors. Since the presence of these foreign investors reflects this
technological and organisational capability the parents are concerned
to maintain property rights over technical change (see previous section).
It is natural that the foreign investors will want to keep subsidiaries
abreast of developments within the firm and the industry to ensure that
the sybsidiaries operations reflect this technological ability.
The sample subsidiaries were therefore questioned with regard to the
mechanisms used by theparent to circulate technology (both parent and
non-parent) through the firm. This circulation of technology through
the firm is essentially a disembodied technology. As we have seen
this can be a combination of firm-disembodied and man-disembodied

technology.

(a) Kenyan Sample

While most of the firms had organized a system through which to
transmit technical change through the corporate body, there were two

exceptions - tea machinery and vehicle assembly. At the other extreme
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was one of the pharmaceutical subsidiaries (B) and the rest were

ranged between these two extremes.

Some System of circulating technology

All subsidiaries of the tea producing firm have a development
committee which examines new ideas and changes in method. A similar
committee exists in the parent. These new ideas are circulated
through the firm via the Board, where divisional directors are
expected to report on reclevant changes in their subsidiaries, and
at the same time to pass on changes generated in other divisions

to their own subsidiaries.

Of greater importance to the subsidiaries, however, is the
exchange of visits by skilled manpower. The Kenyan subsidiary
is for example sending someone to Assam where the local subsidiary is having
trouble with growing coffee. They also ascist small-holder productiou
in Kenya in this way, and, via the Commonwealth Develapment Corporation,
they arc scending someone to Swaziland to assist in small-scale tca
growing schemes. In all cases there is no charge for these services,
but the r-~cipient subsidiary is expected to pay the cost of the visit

if exchange control regulations permit this,

The Kenyan subsidiary has also received assistance in this way.
When they were contemplating building an instant coffee plant in Kenya,
they turned to one of the other subsidiaries whose grewth had largely
followed from their success with instant coffee. Frequent visits were
made to this subsidiary by high level manpower from the Kenyan
subsidiary and drawings were obtained, as well as advice on the best

methods of processing .

Following the closing down of their Research  and Development
section, the Group has established a Technical Services Division,
which acts independently from the Board. t scrutinises mom+hly reports
sent in by subsidiaries and evaluate whether it has any spcialised
services to cffer. Where it has, it makes direct contact with the
subsidiary to offer advice and this frequently results in the gigpatch

skilled menpower to the subsidiary.

With respect to obtaining non-parent proprietary technology the
operations of the Kenyan subsidiary must be seen in relation to the

Sroup's decision to give up ali Research and Development and to buy in
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new technology from other firms. Some non-parent proprietary technology
therefore comes threcugh the parent. The Kenyan subsidiaries of other

multinationals are another source  of non-parent proprietary technology
and have been particularly important in enabling the subsidia;y to keep

abreast of development in herbicides and fertilisers.

As we have seen the subsidiary of firm B (pharmeceuticals)

undertakes no expenditurc on either Research and Development or on
adaptation. It relies completely on the pirent for new technology. The

Kenyan subsidisry relates to three Divisions in the parent in this respect.

(i) Technical Services Division. Once the Kenyan subsidiary specifies

a need for certain equipment the actual choice is made by the Technical
Service Division of the parent, which will suggest its choice to the

Kenyan subsidiary. In the unlikely event of continued disagreement (as
capital expenditure of more than £1,200 is discussed three years in advance),
Technical Services will send someone out to discuss the problem, or the
discussion will take place on the manager's annual visit to the parent,

The full instructions for operating the plan as well as precise instructions

for mixing any new formulations are supplied by Technical Services.

Technical Services Serwices is responsible for quality control
and sets out the required standards. It is also responsible
for the desiym of new buildings, scaffolding and platforms. These designs
are undertaken in London by the parent of another British construction
firm which has a subsidiary in Kenya, and the design follows discussions

by the two parent firms in London.

If there is any difficulty in operating the plant Technical
Services will assist. For example the Kenyan subsidiary is experiencing
difficulties in the quality control section and Technical Services are

sending a consultant out for six weeks.

(ii) New Products Division. 1In most cases the Kenyan subsidiary
identifies a need for a new product. The formulation of this product is
undertaken by the New Products Division of the parent. In some cases the
Kenyan subsidiary will be instructed to either produce or market a new
product developed elsewhere in the firm. The New Products Division
circulates a quirterir list of new products to all subsidiaries, but

hitherto  this has not provided the Kenyan subsidiary with any new products.
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(iii) Marketing Services Divicion. This divisica is responsible
for marketing and advertising. Since marketing conditions vary through-
out the firm's subsidiaries, the activities of this division are confined

to the realm of new ideas rather than of specific marketing techniques.

The subsidiary of the other pharmecuticals firm (C) has

contact with two Divisions of the parent.

(1) Marketing Services Division. This division is mainly
concerned with training, advertising, and marketing. It sends
circulars at monthly intervals to .all subsidiaries, but there is

also direct contact with the Kenyan subsidiary on specific problems.

(ii) The Technical Services Division. The main concern of this
division is with regard to the purchase and operation of production
technology. The Kenyan subsidiary clears all machinery purchases
with this division and goes to it for advice on specific problems
where necessary. This division is also responsible for circulating

new formulations.

Subsidiaries are also able to contact each other directly
without going through the parent. Advice may be sought from a
subsidiary opcrating in similar conditions with regard to product
formulations as well as production technoongy. Access to non-parent
technology is made through the parent and the Technical Services
Division keeps the subsidiary informed of developments which it

considers to be relevant.

The main link between the parent and the Kenyan subsidiary of
Firm D (cement) is not through equity (where the parent only holds
14 per cent), but through a technology agreement. It was not possible
to obtain details of this technology Aagreement, but the broad outline
is that the parent supplies a Technical General Manager, a Works
Manager and an Electrical Engineer. It also gives the subsidiary
access to new develepments in technology and assists with specific
problems which arise. Occasionally the parent is asked for advice
with regard to the purchase of new equipment, but since there have been
no major purchases for some years, few problems have arisen. Monthly

reports on production are sent to the parent.
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The circulation of manpower is another way in which the parent
assists the Kenyan subsidiary. Two or three times a year, they are
visited by someonec from the parent. He informs them of advances
made elsewhere in the firm and considers specific problems of the Kenyan
subsidiary in the light of his experience in other subsidiaries. Should
he not be able to offer advice on the spot (he only stays for a few days),
he will consult with colleagues in London and write back with their

views,
In earlier years the parent of the engineering desion subsidiary

sent manpower out from the United Kingdem to fulfil specific contracts,
but since the Kenyan subsidiary begun to undertake its own designs, this
has become much more infrequent, and it seldom occurs now that the

local subsidiary has generated its own design expertise. However use

is made of visits oto the parent and the Managing Director and General
Manager make annual visits to the parent, and scnior design staff make
bi-annual visits, or visits on particular problems. This is an important
channel for the Kenyan subsidiary in its attempts to keep abreast

of parent technology. Circulation of lower level manpower through the
firm is an important mechanism and personnel are sent to the United King-

dom on courses or to spend some time working in the parent's operations.

The Kenyan subsidiary may write to the parent on specific
problems. Where the parent has this technology readily available, it
will be freely offered, but where it requires specific work by the parent,
the subsidiary will be expected to bear the costs. The Managing
Director is on the circulation list for confidential design manuals of
the Group's activities, and this is an important method of keeping
abreast of the pirent's activities - until recently he was the European
Marketing Maniger for the parent firm, so this too assists in the Kenyan

subsidiary's ahility to keep abreast of parent technology.

The activities of the Kenyan subsidiary are broader than those
of the parent. The parent concentrates its activities in refrigeration
technology, while the local subsidiary complements this with work on
air-conditioning. It is important therefore for the Kenyan subsidiary
that it keeps abreast of non-parent technological developments. This
is done in thrce ways. The first is through trade journals which
informs them of developments by machinery manufacturers. The second is

by visits from the main non-parent suppliers and the third is through
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visits to the suppliers. The Managing Director visits one supplier
in Israel (manufacturing under licence from the United States) twice
a year and visits the main United States supplier approximately once

a year.

No System of Circulating Technology

The Kenyan tea machinery subsidiary is completely responsible
for the manufacturc of tea processing equipment and is autonomous from
the parent in this respect. As a consequence the contact between the
parent and the Kenyan subsidiary is limited to financial matters. The
subsidiary maintains its access to non-parent technology through trade
journals but since it is basically a capital goods firm the relevant

production technology is mainly simple machine tools.

The vehicle assembly subsidiary operates at a simple technological

level, as we have seen. The main input of the parent is to design drawings

for jigs used in the assembly of vehicles, and in the case of the new

assembly plant, to design a new spot welder. There is little contact

with the parent, therefore, with regard to technology. Were the Kenyan

subsidiaries to have problems it would go to the parent, but there is

no occasion when this has happened. The limits of their technological
concern . )

proble.s /. . ¥or example, a blown motor, and this can be easily

solved by purchasing an (Imported) replaccment in Kenya.

Table 8 summarises the system used fo circulate technology

through the firms. It can be scen from the table that five out of the
subsidiaries use a

seven Kenyan / firm-disembodicd technology (i.e. a specific
division catering for the nceds of subsidiarines for communicating
technical change to subsidiaries). The exceptions are vehicle assembly,
where the technclogy used in 'simple' and the main objective  of
the parent is the sale of knocked-down kits, and tea machinery where
the subsidiary, for reasons which have already hbcen explained, has a

large measure of independencc from the parent.

In the case of threce firms - engineering design and the two
pharmaceutical firms - a regular system of circulzrs exists to keep
subsidiaries informed of technica2l change. In only one of these
cases, however, (that of pharmaccuticals, B) do any of the subsidiaries
consider theis not to be an effective form of transmission. A more

effective form of transmission is that of the transfer of personncl
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(i.e. mar-disembodied) from parert to subsidiary and vice versa -
three of the firms have regular visits organised, but all of the
subsidiaries benefit when skilled personnel are seconded from the parent

or another susidiary for a number of years.

(b) TIndian Sample

Without exception the Indian subsidiaries were linked intc the
flow of technology through the corporate body. All subsidiaries received
regular cirulars from the parent informang them of new technological
developments in the firm. All subsidiaries also received regular visits
from the parent, and with the exception of the tea producer, all subsidiaries
regularly sent personnel to the parent to /acquaughemselves with new

technological developments.

(c) Contrast between the Kenyan and Indian Samples

The Indian subsidiaries do appear to be more closely linked
into the flow of technology through the firm than the Indian onces. A
number of factors explain this difference. It may be due partly to
the different composition of the -wo samples, since the Kenyan sample
included two capital goods subsidiaries who operated relatively
independently from their parents. It may also be explained by the
relatively large size of the Indian subsidiaries. For example the
vehicle assembly subsidiary in India regularly received circulars from the
parents, received visits from parent personnel and itself sent personnel
to the parent. The same is true for the subsidiaries of one the Indian
pharmecutical firms (C). By contrast the Kenyan subsidiaries of these
firms were less closely linked to these systems of intra-firm

circulation.

Size in itself may be one aspect, but a more likely one is the
nature of the subsidiaries operations. Whereas the Kenyan subsidiary of
the vehicle assembler merely assembled kits, the Indian counterpart was
engaged in manufacture as well. Similarly the Indian pharmeceutical subsi-
diary (C) actually manufactured chemicals itself, rather than importing
inputs and mixing them, as their Kenyan counterpart did. Clearly the
level of technology involved is greater with regard to the Indian
subsidiaries and the need for locking into the firm's system of curculating

technology is more pressing.
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'VII, Linkages

One of the arguments used to justify the presence of multinationals
in an underdeveloped economy such as Kenya is that their presence
may lead to industrial linkages and thereby stimulate further
industrial development. There are two forms which these linkages may
take. They may be forward in the sense that the product technology of
the multinatiocnal provides an opportunity for new investment which is
founded on the use of these products. Or they may be backward in the
sense that investment results from the supply of capital goods (pro-
duction technology), or the supply of intermediate goods (materials

technology) to these subsidiaries.

The existence of these linkages is of considerable importance to
continued industrial development. The precise importance is affected
by a number of factors, not the least of which concerns the nature of
entrepreneurship which is stimulated. If the new enterprises which are
established are controlled by multinationals, this will almost certainly
have different implications for the economy than enterprises which

are wholly-owned and /or controllad by national citizens.

The cleven subsidiaries were therefore questioned in an attempt
to establish the nature of the linkages which have arisen from their
operations, and some attempt was made to determine whether these ncw

enterprises were locally- or forecigu-owned (as an indication of control).

(a) Kenyan Sample

Forward Linkages

The discussion of forward linkagss is complicated to some extent
by the fact that although new firms may exist which utilise the
output of some of the subsidiaries in the sample, it is not possible to
determine whether these new firms would - have come into existence wi
without the local production of their inputs by using imported
alternatives. This difficulty aside, there arec four cases in which
it could be said that new investment was 'stimulated' by the presence
of output emenating from one, or mure, of the multinationals in our

sample.
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The tea machinery subsidiary produces machinery for the local

market. Processed tea is one of the major agricultural based industries

in Kenya (A for example, which produces tea, is the largest non-government
employer in Kenya), and although the processing costs are only a small
proportion of unit tea costs, it is a necessary stage in the production
and export of teaJngen without the presence of this subsidiary in Kenya,
tea production and processing would have continued. In this respect

it could not be said that forward linkages have arisen as a consequence

of the presence of this subsidiary in Kenya. Nevertheless it is clear

that the output of this subsidiary is a necessary input in tea production

and it therefore does qualify as a 'sort of' forward linkage.

The availability of cement locally allows the construction
sector to operate in Kenya and even now, when there exists a temporary
shortage of cement in the country, building activity is slowed by its
non-availability. Once again as with most of the forward linkages, it is
is feasible that the construction sector could have operated independently
of the presence of this subsidiary, but this does not negate the function
of the cement producers in enabling continued industrial activity in

the construction sector.

The availability of transport for both goods and people is an
important factor in the industrial development of Kenya. To the extent
that this transport is made possible by the prescnce of the Vehicle

assembling subsidiary in Kenya, it could be said that ferward

linkages have arisen from its activities.

The encineering desigr firm is the only subsidiary in the sample

where there is a strong presumption that the presence of this firm has

led to forward linkages in the economy. Its presence does allow other
investment to take place as for example in the case of a Danish firm which
has set up a subsidiary to export flowers to Europe. Without the
existence of this engineering design subsidiary in Kenya it would not

have proved feasible for the Danish firm to cultivate flowers on a

scale sufficient to make its cparations rewarding, since. it has at ail
times remained in close contact with tae engineering design subsidiary.

Backward Linkages

There are tvo forms which these backward linkages may take.

They may be in the sphere of production technology in which case the
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linkages will concern capital goou firms, or they may be in the sphere of
materials technology in which case the firms concerned will be
intermediate goods firms. In the case of five out of the seven subsidiaries

it can be said that backward linkages have arisen.

(i) Backward linkages in production technology

The presence of the tea machinery subsidiary in Kenya is a
concrete sign that backward linkages have arisen in part from the
operations of the tea subsidiary in Kenya. It would be a mistake to
overestimate this contribution because much of this subsidiary's

production technology is still imported.

To a limited extent the operations of the engineering design

subsidiary have led to backward linkages in production technology, but
these linkages have been internal to the subsidiary. Recently the
subsidiary has begun to manufacture its own panels by injecting
polystyrene into wooden frames, and on a previous occasion (as we
have seen) the subsidiary engaged in 'reverse engineering' and

fabricated 1,000 air-conditioning unit to meet its own needs.

As we have seen one pharmeccutical subsidiary (C) has purchased

about 20 per cent of its machinery locally since thc takeover in
1970. In association with a local engineer they are designing and

building a tin-filling machine to meet the increased scale of production.

The vehicle assembly subsidiary has had a few pieces of

equipment manufactured locally. The jigs for the new assembly plant
as well as the existing paint shop have been constructed locally to

the design of the parent.

(ii) Backward linkages in materials technology

The tea subsidiary meets all of its packaging requirements
from local producers, while the two pharmaceutical firms still import
a proportion of their needs. In the past *he link between their
product technology and this impcrtation has been strong as the only

reason for not using local inputs has been the product differentiation
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which they practise in common with their parents. For example, bottles
have been produced locally anc are used by both subsidiaries - yet some
products which C manufactures (e.g. hand cream) are marketed in a
bottle of a spccific shape wnich is not produced locally. Therefore
these bottles are imported. C has recently changed its policy in
favour of purchasing local packaging materials, and by the end of

1976 all packaging materials should be of local manufacture. This

may necessitate changes in the design of some containers. The reason
for this switch is a desire to cut inventories and to lessen the lead

time between purchase and delivery of packing materials,

One other subsidiary whose presence has led to backward

linkages in materials technology is tiie vehicle assembler. A concerted

attempt has been made to introduce some lccally manufactured parts

into the assembly operations in the new plant. . This has led to the
projected inclusion of locally manufactured batteries, tyres, brakes soft
trimmings, canvas and oil and air filters. The major linkage arises
from the local fabrication of all bus and lorry bodies - this has led

to significant activity by a large number of locally owned firms.

The position with regard to the linkages is summarised
in table-Q. By definition forward linkages can only arise from the
prosence of capital and intermediate goods firms. The onwership of
these linkages are largely local in the case of the two intermediate
goods subsidiaries and largely foreign in the case of the capital goods
subsidiaries., In the latter case thic is probebly a common pattern
in that much of industrial investment in Kenya is foreign owned. However
in the case of the two intermediate firms, the local ownership
follows trom the specific nature of these two industries - other
intermediate products (e.g. packaging) are almost certainly widely

usced in the forei dominated manufacturing sector.
gn T

In the case of backward linkages there is little evidence of
mijor linkages arising with regard to production technology, with
the possible exception of the tea producer, in whose case the existence
of the tea machinery subsidiary is a visible testament to the existencc
of such a backward linkage and vehicle assembly. Generally the other
producticn technology linkages are insignificant. This no doubt reflects

the absence of a well-developed capital goods sector in Kenva. What
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does exist is split between the locally owned small scale workshops
(e.g. manufacturing jigs, and containers and vehicle bodies) and the
larger foreign owned subsidiaries (e.g. the two capital goods firms

in our sample).

The major backward linkage in the sphere of materials technology
occurs with regard to rackaging where a Canadian owned subsidiary dominates
the field. All the consumer good firms in our sample purchase local
packaging materials and this is to be expected; given the product-techno-
-ogy orientation of their activities in Kenya. The only other case of
backward linkages in materials technology is the provision of inputs
into the vehicle assembly plant and these firms are largely foreign owned.
In the case of the locally owned suppliers, the vehicle assembler had to
exert a great deal of pressure before they were able to stimulate

these local producers.

On balance the evidence of linkages arising from the presence
of the seven subsidiaries is limited. Where they do arise, the larger
firms are invariably foreignowned, while the local firms are of a much
smaller scale and in industries where there are few technological
barriers to entry. This follows from the general nature of the
industrial sector in Kenya which it only at the earlicst stage of

development, and which is largely dominated by forcign owned firms.

In another study undertaken on over seventy multinationals
operating in the Kenyan economy, Langdon (,y* found a similar absence
of linkages arising from the presence of these foreign owned firms in
Kenya. In the case of production technology he found that the ™linkages
are so limited that variations among different sorts of subsidiaries arc
of little relevance; the whole sector performed poorly"” (page 21).
Materials technology linkages were also very limited; although not
to such a marked extent. Statistical analysis of his data suggests that
three factors are associated with the low level of linkages - 'parent
firm integration", capital intensity and product differentiating
activities (measured by relative advertising expenditure). Langdon
explains this absence of 1linkages in the following terms. 'Overall,
though, the qualitative evidence suggests clearly that the indirect
linkage impact of subsidiaries in Kenya is limited by the nature of the
mmc  package - its product/taste transfer implications, its capital

intensive choice of technique, its integration of subsidiaries into
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co-ordinated world plans, and its product differentiating style of

business"(, age 32).

(b) Indian Sample

In India, it is indeed very difficult to isolate various powerful
factors from the role of the subsidiary in affecting linkages, for it is
necessary to prove that but for the multinationals the relevant industry
would not have developed. This indeed is/hard task in the context of
India. In post-independence India the government's policy had been to
develop various industries. In case a particular industry was not given
sufficient attention, it has been a policy dedision not to establish
such industries mainly for want of capital and foreign exchange
resources.Thereforce. the subsequent analysis in this respect confines
itself to the role that the multinationals areplaying in using these

industries.

Backward Linkaggi

ten Backward linkages have not been important in the case of
the /subsidiary. It relies mostly on raw material produced within

the country which it processes. But in producing its packaging
machinery it needs spare parts, which it buys  from 10-12 small
producers, These producers are supplied with the technical know-how,

patterns, etc. Thus it affects some backward linkage.

The edible oil company effects backward linkages only to the
extent that it buys a few capital geods from the local market. The
existence of this sector cannot be in attributed to the operation of
the company for capital goods  industry development is largely the

result of Government's policy &and direct participation.

Nearly 50 per cent of the vehicle assemble's requirement for
ancillary products is obtained from local suppliers. The bigger
suppliers with fereign collaboration came into existence independently.
The growth of local small scale industry was encouraged by the
government » oUb .. the company did help some of these small units by
providing blueprints, technical advice etc. Thus,it can be said that
it has stimulated bac.ward linkages in this sector of the economy.

But it is not possible to arruc that without this. the industry would
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not have come into existence for there are some important Indian units

producing vehicles.

Tne electronics subsidiairv.as the vehicle company, relies
considerably or the smell scale units for supply of various spare parts etc.
It has already been nocea that the developaent of electronic industry
has beer one of the important policy objectives of the Government of India
and in this sector apart from this company, public companies dominate. These
small scale units werc given considerable technical as°ﬁstance i¥ terms

with regard to
of design, blueprint quality control and in fact even/inventory control.

But the company his not been directly responsible for generating any

backward linkages.

A lzrge number of raw materials are required by the tyre
industvy and are produced in India by various factories opcrating with
varicus colla-oraticn arrangements. Even nylon tyre cord suitable for the
automotive tyre industry is manufac.ured in India. Carbon  Rlack
and various necessary chemicals are produced in India. The company
claime that it eacour ged manufacture cf rubber processing machinery as
in som~ cases where it rendercd +technical help. Although it is not
directly linked up with purchases, the compaay Aalso claims that it was
responsibl- in persuading othir mu'tinationals to manufacture certain
moulding presses, wirxing mille, hydraulic press etc. locally. . Further,it
claims -...- that it helped bring Jocal munufacturers and foreign investors
into existence. OCn the o*her hand there is evidence that the development
of the tyre indvctry is the result of the entry of other multinationals
and specific Government poliey. Tt has been the policy of the Government
to reduce-the domination of mltinationazls in the sector of tyre production.
Various state units arc under ccestruction. The company with its
parent is supplying technology tc these uaits. It is significant to
note tkhat the actual collaboration with these state units emanates

from the parent company, with sowme help from the locdal subsidiary.

The packaging subszidiary also depends on the supply of the small
scale producers. &5 small suppliers provide machinery, spares and parts,
rubber, plastic components, etc. It ge*s these procducts by providing

technical assistance. To that extent it generates a weak backward linkage.

Since all the firms produce mz2inly direct consuaer products and
intermediate productiiizgiF which onc can include some electronics and
vehicles, therc is/evidence of forward linkages in the sample except when
they have sold to third parties some c¢f their machinery as in the case

of tea anc coffee packing machins: ;. Thus, linkapge  generated by the
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The major problem with this study has been the smallness of the
sample of subsidiaries. This has n>t made it possibl~ to systematically
explore a set of hypothese, and although this 1is regretable, it is
believed that the absence of research in this field (23),, justifies such
a tentative papproach. The research must inevitably be seen in the
context of the generation of hypotheses with regard to the behaviour of
subsidiaries in underdeveloped economies, rather than in drawing
definitive conclusicns in this respect. One further problem has been the
absence of detailed quantitative data on the Research and Development
expenditure of the firms in the sample. The problem here has been that
it is unlikely that the detailed information required (e.g. on the
breakdoen of expenditure) can be obtained int the context of interviews
with senior management. Without exception the subsidiaries did not
readily have at hand precise estimates of expenditure which are
relevant to this study - short of detailed research in each subsidiary
(requiring the co-operation of each subsidiary and a great deal of time)
there has therefore been no alternative but to sidestep the problem of
quantitative data and to concentrate instead on a qualitative approach.
This has attempted to establish the nature of activities undertaken by the
subsidiaries and the links which they have with their parents in the

acquisition of new technology.

The major conclusion which emerges from the research is that
the extent of technical change generated within the subsidiaries, both
in Kenya and India, was limited. Where it did occur it is largely
explained by government policy (e.g. the heavy emphasiz put on import
substitution by the Indian government) or by geographical necessity
(e.g. adaptation of production and product technology for climatic
reasons; research on hail suppression in the tea industry). There is
a clear indication that wherever possible, the parent prefers to undertake
its Research and Development itself and to subsequently pass the results

on to the subsidiary (e.g. research into instant tea technology).

The probable explanation for this phcnomenon is that one of the
major competitive assets of an international firm is its technology.
Control over this technology represents control over present and
future markets, as well as control over subsidiaries so that “they
operate in the parents' interests. Confirmation of this faect is
found ip that in both Kenya and India, property rights over thechnology
generated by the subsidiaries became the property of the parent alone.

There were no exceptions tc this policy.
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(a) Country Specific Factors

The smallness of the Kenyan economy and the
itg industrial sector are probably the main reasons explaining the lack
of locally gencrated technical change. To some degree this undevelopment
is countered by the role which Kenyan indusiry plays in East Africa -
this almost certainly explains to a large extent the nature of operations
of three subsidiaries in the sample. The two capital goods subsidiaries
as well as the two pharmaceutical subsidiaries supply the East and
Central African market from their Kenyan plants. In all of these cases
some technical change results from the need to serve these different

markets.

India is the second most populcus country in the world. In
terms of aggrepgate size it has one of /ta%rgest industrial sectors in
the global economy(gh); By comparison with most underdeveloped
cconomies, industrial activity in India has a long history - indeed in
some sector. it predates the arrival of the colonial powers. It is
thus to be expected that there would be more new technology
generated in India than in Kenya and that it would be at a more
'complex' level. The research results appear to support these contentions.
The Indian subsidiaries appear to have spent more, both relatively and
absolutelyon Research and Development than the Kenyan ones. The
activities they were engaged in also appear to have been more complex
e.g. while the Kenyan pharmeceutical subsidiaries mixed imported
inputs and tended to concentrate on  product reformulations, their
Indian counterparts produced chemicals adapting existing technology

to use local raw materials and intermediate inputs.

(b) Sector and Industry Specific Factors

Therc are a number of broad sector specific factors which
influence the beohaviour of the subsidiaries in their generation of
technical change. As is to be expected in the glcbal context of
oligopolistic competition (which is closely replicated in Kenya
and India with the major difference that the markets are generally
more concentrated and less competitive than those in developed countries),
the consumer goods industries are characterised by product rather than

price competition.

By contrast intermediate products are generally not characterised

to such a great extent by changes in product technology. When product
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technology is impertant it is less so in the case of product
differentiation than innovation and adaptation. This is reflected in
the behaviour of the cement subsidiary in particular whose major concern

lies in the spheres of production and materials technology.

It is in the nature of the activities of capital goods firms
that adaptations of technology are made to suit the specific needs of
customers. This largely explains the fact that these two subsidiaries
displayed a greater tendency than any other in the sample to themselves
generate new technology. They also tended to be more independent from
the control of the parent, although this may be a reflection of the
specific industrias chosen rather than of the capital goods sector s

a whole.

Aside from these broad sectoral factors (i.e. consumer,
intermediate and capital goods sectors) there are a number of industry
specifie factors which are relevant. The operations of the tea
machinery subsidiary is a case in point, in that it is a rather
unusual case whei'e the parent has moved its opecrations in the manufacture
of tea machinery from Britain to Kinya in order to be close to the market
and to take advantage of cheap labour in a relatively labour intensive
process. Another example of industry specific factors is that of tea
production, which unlike pharmaceuticals it is located in Kenya and
India for environmental factors. This largely explains why thesc
subsidiaries engage in particular types of Research and Development
such as the use of new herbicide and fertiliser patterns and the develop-

ment of new strains of tea and cinchona bushes.

() Firm Strategy and Market Conditions

In addition to country and sector specific factors, it is
quite possible that a subsidiary's performance in respect to
generating new technology also reflects the specific policy of its
parent, particularly in the context of market conditions at both

the global and the local level.

Probably pAarent policy is not as important a determinant of
a subsidiary's activities as are sectoral and country factors.Market

conditione also influence the decision of a multinational to locate
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its subsidiary in a country and the behaviour of this subsidiary in

the generation and acquisition of new technology. Thus the tea produced
in our sample is concentrating the introduction of new varieties and
products in Kenya rather than South Asia where government pressure is

felt intensely.

It is also probable that the differential behaviour of the
two pharmaceutical subsidiaries represents the difference in the
competitive position of the parents at the global level. While the
two parents are amongst the three largest pharmaceutical firms in
Britain, B is a much older and more firmly established firm than C.
The latter firm, as is often the case of 'followers' in an oligopolistic
market, tends to be more aggressively competitive and growth oriented.
To some extent this is reflected in the behaviour of their subsidiaries

in Kenya and in India.

(d) Size, Capital Intensity and Longevity . . .. -

Size, either in absolute terms or as a percentage of value
added, is not positively correlated with the behaviour of the
subsidiaries in gecnerating new technology (see tables I and 4). If
anything size appears to be inversely. correlated with expenditure on
Research and Development. It is extremely doubtful however whether

this coincidence is casually related.

It is doubtful, too whether longevity of operations is
related to performance in the generation of Research and Development. As
is also shown in tables 1 and 4, there appears to be no relationship
at all in this respect. The only case where there is a clear indication
that a subsidiary has increased its expenditure on Research and Development
over the years is in the case of the engineering design subsidiary
which was progressively expanded these activities since it began local

design in the early 1960s.

The apparent inverse relationship between capital intensity
and Research and Development expenditure (table 2 and 4) in Kenya
reflects the fact that the two capital goods firms have a high disembodied

input which of necessity must be internal to the subsidiary. This

input takes the form of desigr staff, particularly in the case of the

englneering design subsidiary. Aside from these to labour
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intensive subsidiaries there is no melationship at all between capital

intensity ard Research and Development expenditurc.

(e) Share of Equity Held by Parent

As can bc seen from tables 1 and 4 there is little evidence
that the share of equity held by the parent has any effect on the level
of expenditure on Research and Development. It would probably
be surprising if there were to be any link of this nature as the
reason for disparities in parent shares of equity differ among the

firms in the sample.

(£) Government Policy as a Factor

There has been little indication in this research that Kenyan
government policy has had any effect on the behaviour of the subsidiariecs
in their generation and acquisition of new technology. In the case of
one of the pharmaceutical subsidiaries, there is evidence that the
imposition of tariffs by the government led the subsidiary to increase
the number of products produced in Kenya - but even in the case of
the pharmaceutical industry there appears to be no pattern in Government
tariff policy which consistently induces subsidiaries to import raw
materials and manufacture final products. It could be argued that the:
government's (temporary) blocking of the Technical Service Fee by the
tea produceryas an attempt to induce the subsidiary to develop this
technology itself- but since there is no limitation on the remission
of dividends by the subsidiary itwas more likely to reflect the
government's desire to prevent transfer pricing and to cut the foreign
exchange loss. By contrast government policy in India has been of great
importance in explaining the incidence of Rezcarch and Development by the
subsidiaries. (24) Opecific government policics (such as those on
import substitution) have been complemented by »ther policies designed
to increase the local availability of skilled manpower and to improve
the operation of Indian research institutes. Tax incentives have been
given, enforced divestment offered as an alternative to technological
progress and attempts havz been made to place controls over

restrictive technology agreements.
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The effective role of R & . as envisaged, i.e., to become
independent of the parent in generating new technology and adaptation
of technology has not yet been achieved in India. However, in the
context of emerging policy frameworks aimed at making India highly
selective in importing technology, one can anticipate that these R & D
units might have to play a more important role in the future. These
units have developed an adequate technical base and have trained
personnel to undetake this task.

will

The more specific aspects of FERA (25)/ definitely influence
the operation of these subsidiaries in the coming years. Since most
of these subsidiaries are not in the core sector, the parent’s holding
is expected to be reduced from majcrity ownerships to minority owner-
ships. As an alternative to this divestment they may be permitted to
go into producrtion for export and into essential sectors such as capital
goods. Thus the tea subsidiary is beginning to produce need and push
products for export. Similarly the packaging company is expected to go
into the production of ball bearing, in collaboration with another foreg
company. Another subsidiary is planning to enter production of printing
machinery. In some cases, the parent already possesses the technology,
in some cases it does not. In this context, it can be expected that the
subsidiary will play a little more important role than has hitherto been

the case.

Some Other Points of Interest

A number of puints of interest are raised as a result of the
research which do not concern the sources of variance in the behaviour
of the seven subsidiaries. They do not fit into any pattern of

observations so it is best to treat them individually.
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of the werld, which clearly has not been possible. It is the general
impression though, that with the possible exception of the cement plant
in Kenya (where the core plant was similar to that used in developed
countries) all of the subsidiaries had chosen technology, core and
peripheral, which is suitable to local conditions and which was not used
by the parent. The most frequent factor influencing this choice in Kenya
was the scale of the market. In India the most prevalent factor was
adjustment to the use of local inputs.

The existence of these choice patterns, differentiating the
production technology used by the subsidiaries from that used by their
parents, should not be taken to imply that the choice was undertaken by the
subsidiary itself. As we have seen, few of the subsidiaries had both bthe
right and the ability to choose new technology independently from the parent.

(b) Transfer of Taste Prefcrence and Standards

There are many cases when the specification of a product
influences either or both of the production and materials technology
which is to be used. The transfer of taste patterns across national
boundaries is an accepted phenomenon and the possibility arises that
this transfer will affect the propensity of subsidiaries to adapt to the
local environment. There is some evidence that this has occureed,
particularly in the case of the two pharmaceutical firms. Here the
desire of the parents to standardize product technology through the firm
has led to the use of imported rather than local material inputs on a
nurber of cases. Similarly the variability in quality resulting rrom
the use of a labour intensive tin-filling machine has led one of the
firms subsidiaries in Kenya to generate new production technology.

In the case of the intermediate and capital goods
subsidiaries it is not so much the transfer of tastes, but that of standards

which influences the behaviour of tnesc subsidiaries.

(a) Core and Peripheral Activities

The first concerns the distinction between core and
non.core technology used by the subsidiaries in the sample. Pack as we
have seen (page 6) draws the distinction between five basic processes
involved in production, of which material processing - which we have
referred to as core technology - is only one. Since the ability to choose
amongst different technologies is in itself a technology it may be
that the subsidiearies do possess 3 technological capability, but this
ability is not reflecte so much in generation of technical change, but
rather in the choice of more appropriate techniques. It is often
argued that it is in the non-corec proceeszs that the greatest flexibility
of choice arises.

No systematic attempt was made in this research to establish
whether the choice of more appropriate technology, particularly in
peripheral activities, occurred in the subsidiaries. In part this was
occasioned y by the belief that the only way to establish this was by
paying visits to other subsidiaries or each firm in many other parts
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In spite of these instances in which the transfer of taste
patterns and standards from developed countries influences the propensity
of the subsidiaries to generate new technology themselves, it would be
dangerous to place too much emphasise on this phenomenon. More important
factors exist which influence the behaviour of the subsidiaries in this

respect.

(c) Embodied and Disembodied Technology

A distinction has been drawn in this research between embodied
and disembodied (and in the latter case between man and firm-embodied)
technology. The importance of this distinction is confirmed by the
research, For the two capital goods subsidiaries particularly the disembodied
technological input has been of great importance. Another factor of
importance in this respect is the role which disembodied technological
inputs appear to play in the circulation of technology through the firm -
the circulation of technology through the circulation of manpower has turned

out to be an important factor for most of the subsidiaries in the sample.

(d) Transfer Pricing

One of the more surprising results of the research has been
the relative absence of overt transfer pricing practices associated
with the transfer of technology by parents to the subsidiaries. This
contrasts with the results of research in other countries, particularly
in Latin America.(26) To some extent this is a reflection of the absence
of barriers to the remission of dividends in Kenya, compared to other
countries such as Colombia, while in India it may reflect government
awareness of thesc practices. But there may well be other channels used
for transfer-price profits which are not easily visible in relation
to the questions discussed in this research. It would not be accurate
thercfore to conclude that no transfer pricing takes place in the
operations of these subsidiaries, but at the same time there is little
evidence that it occurs in association with the transfer of technology

from parent to subsidiary.

(e) Quality Control

The possibility of quality control leading to the generation
and acquisition of new technology has been neglected in the literature

on technical change. There is however clear evidence from this investigation
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that there is a relatively strong link between qualitiy control and

the product, production and materials technology used by the subsidiaries.

Not only is it possible to point to specific instances where this link

has occurred but the orders of magnitudes involved are also of interest

Eaizznée%%ﬁéeﬁdgsg@)aﬁd In Kenve not onjly two gases (ten mechinery and
Development exceed that on quality control. This is to be expected,

as both these two subsidiaries had relatively large formalised Research

and Development activities.

(£) Some Dynamic Considerations

The development of the industriil sector in Kenya is still
in its infancy. Clearly this affects the behaviour of the subsidiaries
with regard to their generation and acquisition of new technology. The
important question which arises is whether there ar=s factors which
would lead us to believe that these (and similar) subsidiaries will
become more active in the generation of their own, more appropriate
products and techniques. The answer to this question must essentially
be agnostic given the limited scope of the present study. The experience
of the engineering design subsidiary which has gradually built-up
its own (no. necessarily 'appropriate') technological capability over the
past fifteen years must be contrasted with that of C, the pharmiceuticals
subsidiary which was previously indpendent of ties with a parent

multinational.

Which of these two examples in a closer portent of the future
is difficult to tell. However as the Kenyari market increases (perhaps
in concert with increased exports) the pressurcs of scale economies
are probably likely to lessen the chances of the generation of technology
by the subsidiaries themselves. At present the extent of their activities
in this field reflects the scale .of their operations and the greater

this scale becomes the more suitable will parent technology be.

One potentiallly dymamic factor does not appear to have had
any affect on the behaviour of these subsidiaries/ 1%h§§n¥g. the
possibility of government measures inducing these firms to develop
their own technology. The only example in which government measures
have had any impact on the innovative activities of the subsidiaries in
this sample has been the imposition of tariffs which has had some affect
in inducing the subsidiaries to increase the number of products

manufactured (perhaps ' assembled' is more accurate) in Kenya. Indeed
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the absence of government policy (e.g. with regard to the tea subsidiary
in contrast with South Asia) has probably had more affect than any

policies which have been implemented over the decade since independence.

Government policy in India suggests that expenditure on Research
and Development will increase in future years. This may well lead to a
situation where subsidiaries consolidate expertise relevant to operating
conditions in underdeveloped countries in which the parent has little
experience. The situation may well arise where global strategies of
the multinationals may adjust to Aallow subsidiaries in particular
countries likc Indie to specialise in particular spheres and be responsible

for the marketing of this technology to other under developed economies (27)

Howcver thesc optimistic considerations must be tempered in viecw
of the known opcrating characteristics of multinational firms. To them,
control over technology is vital if their globally comaetitive position
is to be maintained in the future. They are therefore not likely to
willingly give up the technological dominance which they have established
in a particular sector of production. The power of governments to
affect the international distribution of scientific activities is tempered
by the rclative powers ot these large multinational firms, and even
though the Indian government clearly has more 'clout' than that of a
small country like Kenya, the power of the firms to determine the
geographical location, the orientation and the appropriation of

property rights over new developments, should not be lightly underestimated.
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Footnotes

The issues on this section are treated in a more thorough fashion in

earlier versions of the research. See R. Kaplinsky, Institute
tor Development Studies Working Paper 228, 197% and S. Christi,
Mimeo, 1975a.

The relationship between the two cement subsidiaries in Kenya is

as follows. The British parent and a Swiss multinational each hold
14 per cent of the equity of the subsidiary in our sample, and the
British parent holds the Technical Contract for this subsidiary.
The British and Swiss parents each hold 40 per cent of the equity of
the other cement firm in Kenya, and in this case the Technical
agreement as held by the Swiss parent. It is not clear what affect
these interlocking links have on subsidiary operations although the
subsidiary in this sample produces only for the Kenyan market (and
has announced no plans for expansion) while the gompetitor
produces predominantly for the export market and is in the process
of expanding capacity to 1.25 million tons per annum, 1l million of
which will be for export.

The buses and trucks are assembled -on a one-off basis and are tailor-
made to suit the requirements of particular customers. By contrast

the smaller four-wheel drive vehicles are produced on a small assembly-
line. However, there is no substantive difference in technology
here as the adaptations required for particular customers of heavy
vehicles concern the length of the chassis and the size of the

engine which are to be installed - these changes do not require complex
knowhow or heavily capitalised production technology. The
existing assembly linc does not assenble fully knocked down

Kits (although it is hoped to do so in the new assembly plant) and

some components (e.g. cngines, gearbox) are imported already
assenbled.

All £ are sterling. This conversion has been made to facilitate
comparison with the Indian subsidiaries and the operations of the.
parents in Britain. The exchange rate used is 17/- = £1 and Rs.
18.53 = £1 which were the going rates at the time the research

was undertaken. The pnound has been devalued recently and this means
that current values in Sterling will be higher than these used in
this study by over- 16%.

For a discussion of the importance of equity as a control mechanism
by parents over subsidiaries, Sec Kaplinsky(197€).

This patterrm: reflects the importance of foreign trade as a proportion

of GNP. Thus the share of imports in GNP was % in Kenya and %
in India in 197 and that of exports was % and %
respectively.

This point and above figures on labour saving are made by S. Langdon
in a private communication to the authors.
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8. H. Pask. 1972,

i9. In the United States selling and promotional expenses in the
pharmaceutical industry range from three to four times the amount spent
on R & D and account for about one third of the value of sales. See
S. Lall, August 1974.

I0. Recently the parent of Firm B decided to supply the Malaysian baby
food market from Kenya, rather than from Britain. The problem has
been that the taste of Kenyan cereal products is slightly different
from that of British cereals, and in spite of attempts to change the
formulation of the baby foods, the result has been the erosion of
the firm's market position in Malaysia.

11. When the CGroup originally tried to develop instant tea technology, a
different process was explored which required a change in tea input
from the Kenyan subsidiary. This induced changes in production and
material technology, i 1Kenyas,landbwere this instant tea technology
to have been ;/saia tnat cnangés“in‘production tech..ology led to
changes in both production and materials technology.

2. M. Todaro and H. Pack, November 1969.
13. FERA ) gcigies me%suring diverstment or the production of a priority good
k. Fod'® escription of the NSF definition, see E. Mansfield, 1968.

15. For a review on the literature concerning Research and Development
and size of firm. See M.T. Kamien and N.L. Schwartz, March, 1975.

16. THesg issues are,frgated specifically in R. Kaplinsky and K. Hoffman 1975)b)

17. n-this discussion we are concerned with the autonomy of a subsidiary
to speccify itself the technology whizh it requires. This is not the
samc thing as the rights to purchase this technology independently.
Control nver capital expenditure is the main control mechanism
excercised by parents over subsidiaries (see R. Kaplinsky. 1976.)
and in the case of most of them subsidiaries in this sample, the parent
laid down clear orules on the maximum capital expenditure (which
was usually in the region of £1,000 to £2,000), which could be
undertaken independently from the parents' agrcement.

18. The relative autonomy of both of these pharmaceutical subsidiaries
us rather surbrising when comparison is made with the same industries
in other underdeveloped countries. Vaitsos, (1974)for example found
that the overpricing of intermediate inputs purchasec from the parent
was an important avenue for transfer pricing for a combination of two
factors. Firstly in Colombia many of the pharmaceutical firms
in question were locally owned, while in Kenya both subsidiaries
are wholly-owned by the parents. Since there are no barriers in
the remission of profits, in Kenya, there may be little need for such
forms of transfer pricing. Secondly, neither of these firms,
(particularly B), were large scale producers of these inputs. In
Most cases the inputs such as aspirin powder are easily available
in a competitive world market. This would suggest that subsidiary
B is more likely to purchase inputs from the parent than C.
Unfortunately no information was provided from B with regard to the
amount of inputs purchased from the parent or the make-up of these
inputs. In the case of C we do know that where the parent does
'monopolise' the manufacture of a specific input - perfume - the
subsidiary acquires these from its parents.
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24,
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Nevertheless, there are still, of course, considerations which
suggest that it would pay this firm to transfer price, irrespective
of the absence of Government controls. See Vaitsos (1974).

See Vaitosos (197&), Chudnovsky

See S. Langdon, 1375.

" A.0. Hirschman, 1958.

For two exceptions, see Katz, 1974 and L. Fairchild, undated.
S. Chisti, 1975 b,

Foreign Exchange Restriction Act. Sce footnote le.

Vaitsos 1974, Chudnovsky 19

The case of Kirloskar, the Indian company, is instructive on this
point. Initially much of its technological capability was gained
through a joint venture with an american firm. Having obsorbed
much througn this joint venture, Kirloskar is becoming a
multinational in its own right. It sells its equipment (much of
it such as low-revuing diesel engines, is appropriate for other
underdeveloped countries) to manv other developed and underdeveloped
countries and is new on the process of setting up its own
subsidiaries abroad. For example therc are plans to build a
Kirloskar plant in Kenya before the end of the decade.
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