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The sccumulation of capital is a necessary (2lthough not
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sufficient) condition for developmont to occurs, For accumulation
1o take place a socicty needs to obtain the savings ‘which will
finance this accumulation of capital. However financizl capital
although often ecuated -vith physical capital in economic literature,
is not in itself sufficient to guarantee capital accumulation unless
it is allied o the introduction of available procduction technicues.
Embodied in these Qechniques cf prodnntion is a certain level of
vechnological Imefledge together with specialised orguinisational
inputs will determine the productivity of labour employed in

production.

he level of technical knowledge embodied in capital is of

critical importance in determining the rate of economic gro-wth, and
it is natural, therefore, that those concerned with the rate of
accumilation in underdeveloped economies will be anxiocus toc chitain
capital vhich embodies the technology most nuitable to their needs.
This raises the cue<tion of the appropriateness of this technology,
for what iz suitable for one set of conditions may not be most suitar
for another set. The relevant *set of conditions® evokedl in economic
literature generally relates to the different availability of factors
of production and the different scale of operations in developed and
underdeveloped zconomies. Increasing ~ttention is aowever belng give
to the appropriateness of output, us well as to production technicues

which are used in underdeveloped economies.

The bpasic dissimilarity in producticn and consumption conditi.
between developed and underdeveloped economies is widely accepted. 7
problem for underdeveloped eccnomics is that the technology which the
reguire to increase the productivity of labour is generally embodied
in capital gecodc desipned and produced in developed couwatrien, -rith t
aim of catering for the needs of producers and the taste of consumer:

in these economies. © In spite of the innapproprinateness of this

technoleoy, underdsvelopzd cconomics are dependant on develonsd

*  Thenks are due 0 Andrew Parnett, Martin Pro ”7'1; Sumiira Chisti,
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econcmies for the capital goods which they recuire to increazse

their rate of accumulation.

It is necessary to move away from aggregative concepts such
as 'developed' and 'underdeveloped'! if this problem =~ = ~u o it~ is
to be fully understood. Institutional considerations need to be
introduced to disaggregate and thus enhance the analysis. It is not
the 'developed' economies which produce these capital goods, but
firms in the developed economies. Onz of the more significant *
developments in global accumulation in the past half century has been
the emergence of the multinational corporations with production
facilities in a number of economies. The tendency to oligepolisation
is well-documented and procducers in underdeveloped ecnnomies who ‘
seek capital goode turn to these multinationals and other large
firms in developed countries as suppliers. It is not only producers
in the underdeveloped economiez vho turn to these firms but also
decision makers in Government who *rish to expand procduction of

commodities in their own cconomies.

It would be a mistake if the cdeveloped country firms were
considered as passive observers, awaiting - * recuests from
Governments or firms in underdeveloped economies. The nature
of competition in the world economy makes it imperative for these
firms to expand and diversify their procduction facilities and at the
same time they actively respond to incentives (eg tariff-bairriers to
encourage local production) which are nlaced before them. '™ The flov
of foreign investment from developed to underdevelcoped economics is trus

a result of pressures from both ecconomies.

Research ind Deve}opment cannot be ecuated with the embodiemen?
of new technology in new machinery. WNevertheless it is increasingly
truc that ncw technological developments depend to a considerable
extent upon the research ond developmental activities of producing
firms. The striking fact about global research and development is itr

concentration. It is estimated that 987 of glohal research and
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development takes place in developed economies2 and within these
economies a large pronortion is concentrated in a few firms.

The largest four firms account for 20% of all
industrial reseirch and development. in the US, for 257 in the UK,

3

for 2 in France and for /47 in Italy.

This concentration or research and development and the
subsecuent concentratiun of new tochnological developments within large
firms in the developed countrics underlics the underdevelopment of
poor countries. It largely explains why these countries, such as
Kenya, turn to foreign invostment as 1 means of increasing their rate
of accumulation. One other aspect of this desire for foreign
investment concerns disembodied technical nowledge — the managerial
and marketing exeprtice posscssed by foreign investors. The result
is that underdevelopec economies, particularly those with a lesser
depth of technical skills snd 2 less well—developed industrial
structure, turn to foreign inventors for a package of services
vhich includes the acquisition of new technology, some of which

is emvodicd in capital goods purchased from abroad.

Nature of the Reczarch

This research projcct focusses on one aspect of this link
between cdevcloped and underdeveloped economies «is embodied in the
P -
presence of multinational firms in Kenya. The primerr.nim of the rese-rc

come rulti-~ hos been-gauge -the Aiffereant response/ -~ there is o noticable
Aonal .irm.

the operatans:
wWitions in anwith respcct to the generation; and accuisition of new technology.

absence of empirical research into the activities of these subsidiaries

nomy, Scven Zritish multin.tionals have been shoscn who oncrate in Kenyﬁ.h
Detailed inveztigation h:s been undertaken through the medium of
interviews and other supplementary research to establish how the
subsidiaries of thesc firms set about obtaining technology for their
onerations and hov the parent in the UK organises the accuisition and
geacration of tecimology suitable for the operations of their

sub~idiaries.
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It should be stressed that no attempt has been made to obtain
detailed quantitative estimates of the operations of these subsidiaries

or their parents. The miin reason for this has been that the rescarch

" has been undertaken in part in the form of interviews. It is not

believed that the responses with regard to financial expenditure given

in thesc intervicws is sufficiently accurate to cnable detailed analysi~

. of a precise nature. Instead an atteompt has been made to draw out the

tgqualitative! aspects of their activities, focussing less on the precise
estimates of expenditure on particular activities, but more on whether

5

these activities take place, and in what form they occur.

The discussion of the research "1l take the folloring form.
Firstly an attempt will be made to definc more clearly what is meant
by technology and to differentiate hegfween change in thres spheres of
technology -~ production, product and materials technolozy. The
distinction will also be dra-m between proprietary and non proprietary
technology and beteen embodied and disewmbodied technology. Technicnl
change in the three spheres may be generated within the subsidiaries or
may be obtained from parent, or non-parent sources external to the

subsidiary.

The second section of thz research offers a hrief description
of each of the subsidiaries in the sample and compares their relative
turnover, capital intensitv etc, This is followed by a thir»d s=zction
vhich discusses the orientation of technical change in the seven
subsidiaries, drarring the distiiiction betieen changes in production,
product and materials technology, and cliange resulting from other

>

inducements. -
,

The fourth .nd fifth sections of the rescarch dewrl writh the
acouisition of new technclo~y. In the former the gz2neration of
technical change within the subsidiaries is considered and particular
attention is given to the role of cuality control activities in this
process. The latter section congidere {the purcha=e of pareat and
non-parcent technology, «id distinguishes between the rights wd the
ability of subsistiosrics to deterviaine their ovm sources of supnly.

Consideration is also given to the tynes of technological collaboration



ms/fme 22
ertered into by the subsidiaries.

The sixth section of the research considers the mechanisms
uscd by the seven firms to circulate nelr technology. Tarticularly
important here is the use of disembodied technology as a mechanism of
circulation. This is follovred by a seventh section which dezls with
the stimulation of forvard and baclkrard linkages as 4 result of thn
presence of these seven subsidiuries in Kenya. Consideration is given

to the nature of entreprencurship which results from these linkages.

The conclusion follows and sets out the basic results of the
research. It then considers the cources of variance in the behaviour
of the subsidiaries with regard to the generation and accuisition of
new technology. The rocearch is concluced by a brief discussion of

some other points of interest which have arisen.

The Three Spheres of Technical Change

Conventional economic theory focusscs on teclmical chaners
as the introduction of ner production technicues which have the eoffect
of lowering unit costs of proc’:uction,6 The world docs not however
proximate very closely to this idealised picture of technical chanze.
Reference to cmpirical investisation immediately sho s this. For
example one survey of US industrial Resesarch aind Development in the
early 1960'37 found that LU7% wes dntounried to crcate new oHrouets, M1
to modify existing oroducts and only 11+ to lead to lowver costs of
production. This body of cpecialised cconomic theory largely relates
to thie lutter 11,'. So there is clesrly v vold to be filles in ite
understanding of techaictl chanse, particularly o traditionally
empirical research on thqichoice of technicucs and technical change has

been focussed on the determination of {these best—practice technicuesg,

Although the géneration os uerr technicues which have the offoct
of lowering costs of procduction i: aa important sphere of technical 2w,
therc are two other spheres which are ccually, if nct morz, imporit-al o
considce ii we arc to lully uadcerstun’ the procesy of techmical cluinmse
These are product technolory ond materials technolory. I is worth
ciscuscing those threz enheres of technolomy in a2 little move detail in
dce o sonercoe » cwitable framesropk to vaderchond the goncraticon !l

: ol 5 - T S T i
ST C VRS VERY VI O I T I VIS N S S AT ¥ AN VOIS S PACAURRIFRENURE ¥4 REH-Rup S GRS SRR 0 SO
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(a) Production technology

YJhile technology may be constant in the (narvor) cconomic
sense of the word in that the tecinical coefficicnts ol production
of a set of technirues are identical’this may disguisc a ranse of
other differcnces vwhich ill influence the type of activities involveil.
That is, the 'way of doing it!' nay be entirely cdiffereat - one
technicuz may conceri chemical reactions and another may recuire the
bendinzg of metals. These differcnces will hawe important implications
for the organisation of production, the type of labour which it re¢isec
and so on; differcnces which are of conciderable importance when
discuecing technical chings, but vhiclhi are overlooked in the simple

tvwo factor model.

A further elahoration of production technolosy is impori ini
to make cle.r the distinction between the various processes involved in
procduction. Pack9 sugaests thut there exist five basic procosses -
material receiving, material »rocessing, material handling amosf
proceasar, packaging and storage of finished products. fGenerally
discussion on technoiogv doesn't distinsouish these five basic procu :cen
and implicitly addrcesses itcell to the core material processine. Ia
certain sitvations this may only be a minor aspect «or a firvm's
operationus (particulurly in assemblv operations) Anﬂ/br there nay he
little flexibilitv or ocaptotion pogsible. Technical chunze in a
subsidiary, particularly that 'hich is scnerated by the subsidiary in
an underdeveloned country may well he concentrated in the other four
stages. The distinction between this core processing stage anc the
four meripheral tag:s iz thus liportant iT o arce to underctan’ fvll-

the operations of the sugsidiaries in our sample.

1 4 4

Product technolosy refers to the ability of =n entororis:
to generatc nev products wad to adapt and differcntiate ity exiotiagz
protfolio of products. These new procduchts may fcembody! to a mreater
or lesser extent 2 ceriain 'level! of technolorsy, — this o numeriecall-

AJ

contrnlle:’ myshing Lonl wonvenents A bigher 12yl of wrotucth techiols,

thin °n jen ercom, cren bhous™ the productiny, tecimolosyr involwed i th
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manufacture of the ice cream may be more 'complex!'! than that involve
in the minufacture of the machine tool. Generally the level of
product ADAPTATION tends to be 'higher' in the case of capital anc
intermediate goods than for cousumer goods. Ry contraint consumer
goods industries, particul:irlv in oligopolistic markets, tend to
give more attention to product differentiition. It is worth giviag
brief attention to each ol these areas of product technology -~ proiu

innovation,differcntiation and adaptation.

i) Product innovation.

Most procducts have a life-cycle after imnovation in which
slor initial grosrth is follored by rapid growth until the market
stabilises or decreases duc to saturation or the inelasticity of
demand for the product 2as income increases further. The sunplier: ¢
these products are therefore forced inte generating new products if
the rate of grosth is to be maintained. : They may also be forced int-
the search for new products in order to avoid excessive reliance cz

any one product which they produce.

ii) Product diffeccentiation.

The (implicit) assumption of perfect competition in
economic theorv irnores the effccts of mirket structure on technic:zl
change. It is by now well-estabhlished that one of the effects of
oligopolistic markets is to substitute product differentiation for ¢
reducticn. ot 11l product differentiition may entall changes in
production technology (for examnle, new packaging), but some do. Th
best exumple of this is probably the motor car industry whore
frecuent product ch.nges 2are often .iccompanied by chan;xes in
technology, such as thg use of different body-presses to meet

superficial design changes.
iii) Product aduptation.

There are two aspects to product adaptation,; *'technicul’
adaptation nnd 'market! adaptition. Technicsl adaptation refers o
chinpas dictateqd by ~nvironmontal conditions, for ~x:mnle chinges
induced by Aifferent levels of temporature and humiditv, *Mairket

wdapt ttion refer. to chaages induced by the nature of the market, -
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the case of the two subsidiaries in this stufdy which adupt their c¢»ur

and cosmetics to reflect the taste patterns of the \African market.

(c) Materiils Technolory.

The materials usecd by an enterprisc is another importaorns

sphere of technology. As with procuct technology, materiil technclog-
may also embody to a greater or lesser extent a certain 'level! of
technology. For example, the intermedi:ite inputs used in the
manufacture of pharmeceutic.ls embody a higher flevel' of technolc
than limz and some other ror materials used in the manufacture of
cement. Another important aspect of materials technology m:y arice
vhen production technirues are designed with one cet of inputs in mins
and transplantesd to another scetting wthere there miy be minor cr m-jor
changes in input cuality. This may affect the operating characteristi
of the production technology. Adaptations to existing procduction
technology may thereforce have to »¢ made — in some cres these
adaptations may be relatively minor (eg changing the setting on m:chir

but in other cnasss the necessary c¢hanges may ‘be more” fundament~l.

The distinction has been dérawn bet veen production, product and
materials technology, in an attempt to better understand th: techrie:l
change which takes place in subgidiaries. This distinction shoulc not
be taken to mean thot there is no link between thcse tbhree sphere: of
technicil chinge. On the contriry iis has been argucd that they ar:
intimately linked - chrages in nrocduct iavariiHlv induce chingcs in
production technology. Similarly chianges in materials tecknology ray
w211 le2d to chonges in procduction technologsy.  The point of s2paratir
these three spheres has heen because thz orimary inducement of

technicil chinge will vory with circumstances.

Our concern Y%s been with bro:udening our undcrstznding
of the concept of technology in order to understand the process of
techniczl change. In icition to production, product and m:terials
technologv/governmnnt r2rulations miy 1lso inducs technic:l chingzs.
The most provalent of these pressuraes in underdeveloped countries is
the denire to cut “o'm on the consumption of imports. ™roducers rm:y
be foree to suitzsh from forzicn to loc 1 =ourcas of sunplv, or ma«
'1ell be foreeca into 4 bickrird link.pe it-elf if no local supplicer
origtc.  Thi~ sodtel moy affect ths rulity of the inmais and S

neecessit e o choanes in tenlinlory throneh adantation~ +o existin-
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vechnology. In some of the more recently decolonised economies
(such as Kenya) the dominant concern of Government may be to
localise manpower, and this, too may affect the technology which

is used.

Imbodied and Disembodizsd Technology.

The distinction has been made between production,
product and materials technology. It is important also to
distinguish embocdied and :discmbodied technologv. In the case
of embodied technical change, new tcchnology is embodied in capi: 1
equipment, inputs and products. This is the most cowmon meaning of
the word technolozy. Yot in fict much of the technological inpu' is
of a disembodied nature, and particularly in the case of a forein
investment package in an underdevelopecd cconomy, the diserhodied
technological input may be of consicderablc impertancce. In some : se
the technology may be man~disembodicd, that is a set of org:anisaiion
and managerial skills developed by particular individu2ls. 'Then the
individuals depart from an enterprise, they may well take their
disembodied technological input with theme This differs from fiirw
disembodied technology where a particular organisational system
specific to a firm, 2nd the departure of specific individuals ne:

not necessarily lead to loss of the particular-disembodied input.

Proprictary and don Proprict:iry Teclnoloav,

Not all technolos~v i3 subicet to thas laws of »wivate
property. This is generally true of disembodizd technolo~y, whet er
nan - or firm-disemidodied. The skills sre not patentable / they -avy
be hcld in such a cecrative manner that fow people or organisatic:s
have access to them s

« A particular typc of non-pr -
prictury tecimolosy rasulps from much of basic and appliced rescar:a
undertaken in poverment and -~cademic institutions. Civen the
availability of certein skills this is a relatively frec pool of
knowledge which enterprises may din into in their ruest for ne

technology.
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The same cammot be said of proprietary technology. Ti s
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technology c.n only bz used with the agrecmint of the fownara! an
in most cases its use is subject to payment by agreement (cg roy: tis

lump—sum payments, technical contracts cic). 'lere a distinmction ust

(0]

be m2cde, in the case of a subsiliiry's operations, between parent — as

non-parent — proprictary technology. The acuisition of technolog »

by a subsidiary will mevitably be zubject to these 1lis of proper v
p //‘Jith this broader description of technology in mind, it is

instructive to look at the various activities which may lead to tre

gencration of technology. This technolosy may be ~eneratec withi- tt-

firm (either by a subsidiary or by the parent) or it muy be nurc!. sec

from other supplicrc. In 2ach case it is of interest to establic te

uvhat extent the subeidinry itself is responsible for seneratiag o

purchasing this technolocy.

1.6 Generation of Technology 'rithin the Wirm.

Thers 2 three tvoes of activity within the firms whi &
may lead to the menervation of new tochnology. These arce—
i) Research and Development. The 0ICD Frascatti Manusal™™ choract ris.
both basic and applicd research as the generation of scientilic

technical knowledge. As such rese2rch msy be an essential condit ‘on

for the devclopment-ofinew techiolpay. —On-the,.other hand. . .. Lan |
“Txperimental development is systematic ~ork, draving on cxisting l
kmovledne ~ained from wesearch and/or mractical experionce, “hat s

dirccted to producing ness materials, producte and dewvices; to i
inetalline new nrocasses and ~wstams, and to irmrovineg =subntantic ily '

those already procduced and instilled® (p 10) The costs associat:
with Iesearch and Mevelopment hawa hacoms so large that many smnl
firms (and cven <oms 'lLirse® oncs . it shovm in the rosults whic l

follows) irc only able to cGewolop ne ' technicues in the absence o
rescarch. It is for this re:son that the large multinationals dc in: t

cxpentiture on woearch vl Neveloomsit. “ubsidiaries in a4 count 7
such as Kenva are ualikelv to wicdertuke -ny Research (ind ofton ¢ ne

do any Development either) of their ovn and may relv for new tec’ icv

renerated in this *tay on associates in the UK and el=avhexrc, l
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(ii) Adaptation.

Another source of new technology which has been relativels
neglected in the literaturc comes from the adaptation of technolory.
Only Kabz has given any detailed consideration to this phenomenor. in
his study of 'trouble-shootins' in *rgentinian industry in which he
found that significant increases in capacity and productivity of #. i
resulted from these 'trouble-shooting! activitiesol1 It i= not
clear what exactly Xatz mecans by 'trouble s¢hooting', but there i-
evidence that choanges in Xanyan cubsidiaries do occur 2s a result of

adaptation of production technicues and products to local conditions.

(iii)Cuality control.

It is feaszble also that changes in technology may re. -t
from cuality control activities which force a subsidiary to note that
the technology which is beinec used is unsuitablc bocause the procuct
which it produces ic not suitable for thz local market or cdoss nnt
meet standards set by the perent. This okservution may force the
subsidiary to either adapt an existing, or develop or purchase a

new technology,

Purchase of Technolozv

The ability to purchase technolosy is itsclf a technoloagic
capability of the disemhodied kind, Incr2asing atteniion over thr-
years has been given to this subject,lz'pdrticularly ith regard %o
an enterprise's ability to 'unpack-:ge? the source of its tescilnolozve
In a situation of extreme dependence an enterprise will be forced to
to 3 single supplicr to meet all of its technological recuvirements -
the supplicr will provide a complote packase of ecuipmeont and, in
some cases, dizambodiczd technology as 'well. This dependonce may ell
lead to 'moncpolisation' by, the supplicr is well as the purchase of
some non-optimal production lines a= the supplier may have a

particular strensth in onlv somz azposts of the technolornv,

The bility to 'unpack.:2' purchiases of technolosy may
thereforzs be a consider:ble oscet fer a subsicdiary, if it is to
reduce the costs of tid: technclosy and to buy the technology =hizh
most cudts itvs needs.  Attention bhas therefore also been focunses in
this research on the rizhts :n? ability of the subsidinrv to make it-

o' technolosy prirchasses indapundont of Bha naront.
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The T.amle of Firme

o

Subsidiaries of scven Dritish multinationals were intervicrred.
Threc of these firms -crc in the consumer goods sector, of which %o
procduce pharmcccuticils, cosmetics and baby foods. For the other
firm in this group, the largest in the sample, tea,and cofice are the
main products. Two of the other firms werc in the intermacdiite goods
sector. Onec of these,; ~thich procduces cement, is the mo:t capital
intensive subsidiary ia the sample; the other, assembles buses,
trucks znd four—rheel drive vehicles. Finally there ire tvo capital
goods subsidiaries. Onc is an enginecering design and installation =
firm and the other manuiactures wea procoessing ecuipment. It in of
some value to give a brief cdescription of cach of the seven
subsidiaries in the sample., Taeble 1 swimerises the most import.n™
features of each of thece firme, and table 2 neovides an estimate of

the degree of capital intensity.

FIRM \ (Tea and Allied Products)

This firm is onc of the lurgest producers of tcu and coffex in
Kenya. Tt began its local operations in the 1920's and has grom steudi
over the course of the yoars. 72ccently in unticipation of incrcaring
localisation of tea growing it has complemented its tea prowing be-
further moving into mwrchnsinz wnd rarketing of tea and coffaz n
has in addition begun to divercify its operitions hy producing
cinchona (used in the manufacture of cuinine) and tzr (uzed o
manufacture tanin). The firm has also taken a share in a fruit
canning factoryy The major investment in recont vears has bacon to

e

ci

construct an instans tea plant cwmd the decision ras made vy

parent to locate 1its inastant tea plint in Xenyn.

In 1971 fira 4 beciame 1 public compiny aal sold off 11.25°7
of its shares to local shareiholders. The ~uboidiorv preduces ahout
27, of all the country's tea-therc is one other lerpe British
Company and the ¥enyn "za Development Authoritv which renresante over
90,000 small grower: oncrating in Kenwvn, Tt i+ b larecst firm -n
the cample -rith o Lturnosir of ovir 217.5 hﬁllion andt a laheouwsr Tor .
of ov.r 14,000. Apiro.dnatlly O07 of cubpub it saported an? th. Tirm

1s vorking av full cep.icic .



The new instant tea plant hac recuired a large input of
technological exportisc and has had a gestation period of about ten
years. But aside from this ncw plant, the operations of this firm are
not characturised by a complex technolony and this is evidence? by the

increasing localisation of production of tea and coffee,

The parcnt dominates the world tea market and in 1965 - 7C
it was dircctly or indircctly involvaed on the production and

distribution and sale of about a quarter of the world's tca crops

FIRM B. (Phamcceuticals, cosmeties, baby foods)

Firm B is a wviolly ovmed subsidiary of onc of the three larrsest
B.itish phirmecceutical companics (with an annual expenditure on!.
Research and Development )(It has been operating locally for :bout .

10 years in the UK of over £10 million a yoar)./'%;'gg;%i;ﬁggérﬁghglqﬂ
S T O PO L T amall with 2 turnover of just less than €1
million and employs 132 pcople. Therce are firms (all foreign ome?)
producing pharmeceuticals in Kenyﬂ.//%%is subsidiary produces threa
lines of product. The mzjor product is cough syrup/tablets where it
holds approximately ouy- of the local market. Other products are biby
foods (about 157 of the local markei) and pharmeccuticals (about 3¢

of the market). In addition to producing locally, the subsidiary aleo
imports final products from the pirent. Approximately 10% of output i~
exported. The local msrket is extremely competitive and is charactariced
by high expenditure on idvertizing — the subsidiary spends about 2377

of its total revenue on 'sclline expcnsaeste
Firm ¢ (Pharmeceuticals, Cosmectics, baby foods)

This firm was begun asva locally ovmed firm in 1955 and ‘bacame
a vholly owned subsidi2ry of the British multinational in 1970.
It is dso umongst thc thre: lorgest pharmeccutical firms in Dritain
and it is the largest cosmatic and toiletry firm in Xenya 1nd until
recently had the largest pharmeccutical plant in the country. It has
2 similar product portfolio as Firm B, and by comparison exports mor:
of its output. It hie a lower value added per employec than its
compatitor, but thic miy in part bo Auz to the fact that it appoues
Lo enen? prenertica tilv lucc of its rovenue on advertisine and

hirneting. It dominstus the local market for cosmetics and Loilciries.
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FIM D (Portland %ement)

Firm D does not strictly cuclify as a t'subsidiary' of a British
multinational, since 527 of the eccuity is owned by the Government of
Renya. Only 14¥ is ovmed by the British 'parent! and a further 14
by a Danish multinational. The rest is held by local shareholders.
The reason why this subsidiary, which produces portland cem:nt, har
been introduced into the sample is because it has a technical
agreement with the British 'parent', which not only supplics technical
manpover to the Kenyan subsidiary, but also assists in the purchasc of
new technology. 2 It wus established in 1933 \nd it is the secoal
largest firm in the sumple, rith a turnover of over £5 million snd
employs 380 people. This firm produces an undifferentiated procuc® in
a seller's market and sharess the market about ccually with one other

firm which is also a subsidiary of the samc multinational.

FI?M T (Vehicle Assembly)

Firm % is a subsicdiary of the largest motor car and heavy
vchicle manufacturer in Britain. It was estiblished 14 yecars age and
in the past it was a wholly owned subsidiary, The firm is at present
constructing a large new assembly plant anc 357 of the ecuity is now
o'med by the Government of Kenya and 207 by a locally ovmed
distributor of motor vehicles. It will be facing competion from tio
other assembly plants on Xenya. It, too, is a relatively large firm
with an annu2l turnover of about £2.5 million n® employs 125 puoplz.
The firm holds about 807 of the locil murket for bus-chassis, 179
for trucks and zbout 60Y for four—rheel lrive vehicluse. This
subsidiarvfdoes not engarz in manufacturineg, but asscmblos kmonckod -
co'mn kits./ The new assembly plant will increace the local content
and the degree of asscmbly but these +ill only be marginal chang:s from

present practice.
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FIM T (Refrigeration and Air Conditioning Design and Installation)

Firm % is unlike any other firm in the sample in that it <ase
little manufacturing locally and is primarily an enginecring desimn
an¢ installation firme This, as e shall seec has an important
influence on its tendency to adapt to local conditions. It is 3
relatively autonomous subsicdiary by comparison with other firms in
the sample even though the parent's share of ecuity (ic 74%) is high.
It is a relatively sm:11 firm *ith a turnover of under £90C,000
and employs 115 people. Jt is the largest of three steh firms (to
foreign) in Kenya. By comparison with other firms it possesses
considerable tcchnological expertise in a technologically complax
gector, in vhich it holds about 507 of the markct. The shure of
revenue gained through exports is hich (309.) »nd is an incication
of the apparent autonomy of the subsidiary. The subsidiary has been
designing and installing refrigeration an¢d air—conditioning

cequipment in Xenya for about 15 years.

The parent of this subsidiary is primarily engapged in the
manufacture of 'heavy refrigeration ecuipment and is the markst

leader in ®urope.

FIM G (Tea processing eGuipment)

Firm C manufactures tea processing eouipment and also desirms
complete processing pliats. In adcdition it supplies grain rvine
ecuipment. This subsidisry ic an unusual casc in that the parent
has ceased to procduce this ecuipment in Britain and #t has rccently
(1o wouths ago) centered its tea ecuipment manufacture in Xenva
becinse of its proximity to the murket and the loucr conis of
production. As a consecuence it exports 2 relatively high
proportion of its outnut (about 157%)in compurison to other
manufacturing firms in Xenya. It is the smallest firm in the sample
and has an annual turnover of almost 250,000 snd emplovs only 3¢
people. However it is one of the more dynamic firms in our sample
in that it is growing papidly (all profits are at presont reinvesos?)
ind has managed to menerate some new technology locallv. The shurs
of cquity ovmed by the pirent iz 61..7. The firm cperates in 1 2
competilive market an’ supnlies just over half of the local output in
this sector.
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Tea n 11lied Pharmeceu~ - Phrrmecew— Toment
o procucts tical~ ctec _ tic-ls
Turaover 17,650,007 937,399  3,97,930 5,062,353
Tesued (£) 19,000,20 102,235 725,862 1,761,706
Canital
Issued Capital +
neoserves (£) 12,195,960 196,70 1,070,000 1,800,706
Before Tax ' (»)
Profit (%) 3,522,759 51,625 1,112,077 36¢,9°5
Belfore Tax
Profit as % Capital + 28.9 26.3 111(h) " Y 292.5
Recerves _
Dividends 1,652,007 I3
Fixed GCapital ) T T
a- machinery 2,962,929 194, 24E 3,701,113
Original cost 1,7C1,769 103,201 145,882 1,583,7€h,
written down. cost
£
Tnplovment Uy, 00 137 -
Capacity -__ —
Utilication (%) 100 75 (a) 17 75 (£)
Procducts Tea, coffee Couch Cormetics
grovring & Tables/ and toil-  Portland
Processinz . Swveets. etries. Cement.
Instant teg Babv Foods Pusrmeceut-
Cinchona. icals and
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Share of 62 ovgn LD Cosmetics &7 ueas -
“arket. (<) 27 to toiletries 50 7 Trocks
15 2ahv foods 62 £ cars 50 50-75
3 Pharmeceuticals
gorts 2 7
of snles oo 19 30 37
Nirect Imports
as 7 coles 13 Lo 35 + (a) 25 "o &
Iruity oL o _
Parent (%) £8.75 197 1. L5 7, 611
(r) 3,625,157 4,83,128 510,727 17,,057 L&,76¢ 182 ¢, 7, 508
Set of Valwve
.‘-\.dded ° (2.)
Value ~dded/
“mmlovee 273 35660 552 453 335 1579 1962
(a) T“stimate () “fuch of this firm?s fixed investment #~s in 1-nd. -2 197" vslue of this ~s £17,621,7% .

(¢) This ne' 1v conctituted firm has oanlv heen in operntion for 3 moathr (&) not ~vailable (e) ™o iatention o
isswing dividend for next three vears. (f) This firm constrained from orkiig % full cmpacitv due to chort-ge
rolling stock on r1ilmys. (g) Valus added cderived hy adding wages anc 21l other evvences. It i obviously an

approximate fipure. Profits are excluded in this figure. (h) In process of rev-luing assets.
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A number of nointe emerce from M™hle 1. The three con~umer
poods incdustries (tea and pharmeceuticnla) 21l exnort some of their
output, with the share being particularlv high for the ten producer,
All three are characterised bv a high parent share of ecuity (1007,
1207 and £2.757) - it is not cle-r -rtr this should Se the cose, hut
it may be related to the relative simplicitv of these firm's
operations which means that ecuitv—0ldings is ~ relstivelwr inport it
control-mechanism for the n'\rent:l8 (v extension the s-me should ocein
in the csse of the vehicle =ssemhlv oner-~tion, 'hich is another
relativelv simple operation — in this c-~se, hovever, the covernmoit
has enforced n locnl sharebolding in negotistions to cet un the neis
assembly nlant). The tvo phormeceuticnl firms hove cimilor imnors

content, but differ in size =nd nronensity to export.

The tvo intermediate ~ood firms (cement and vehicle assemhlv)
are similar in a number of areas. Neither exports sny output, *oth
have a relatively low value added per emplovee both have =2 relati -elw
high turnover and a low share of parent ecuityv. The mrin Aifference
betueen these tro firms arirec -7ith respect to their »roneairity o
import — the vehicle assembler has the highest -nd the cemeant
manufacturer the lovrect propensity to import of »~11 the firme in the

sample.

The tuo crpitnl soods firar -re chrracherised Hv smnllasss of
size — thev have the lowest turnover, the lcrest emnlo'ment -n? the

smallest fixed coapital of the srmple. They '« have " pgre-~ter

e

ceiicency Lo exporht o7 A high shiro 07 prroat ecuit L Lotteor

1 ~

factor in ~ 1ittle curawiriis i1 ¥het Teconne of the aoeci liens

N

nature of their skills tle nsrents of these suhwidi-rvies o
prohahlv not need to heave cenitr ~s 2 control mechanicm.  The mort

?ﬁr‘i”iqn 1‘1?'-_-;_;']” A O’.‘.t -i-_“.:n’r:e _,"ir\mf‘- i’) "l‘,‘"(\i_-,: "Air-'- lﬁ‘fe]. Ty "J.U.P alatsld

o]

ver emploree in 2nite of tiodir =m 1l fixed copibal — this suesent.

that cdisembocied teclmolo~r is an imortant i-Hut in their oper-tionse

Dince te are interested to rome extent in the nroduction

~,

tectnlo~r ured ' ein’ 07 Hleme ~npitiapince . it raml? v oure ol

o have come drticitor of Al aamitelodinbaanit of ese sahnidiee,

1 Al ! Y

Bomaruee hich i cloven Lo peflect thic conital dsbsasity i he
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value of fixed capit»l (machinery mc¢ ecuvipment) ver emplovee. Thin is the
best indicstor availa“™le, the main prodlem heing thrt it onlir reflects
embodied technology . Thi= works to the disadvontage of Tirm T wnd, to »
lesser extent, of Tirm €, ™ot of whiclh have invested resources iato human
capital. Another disadvsntage of this measure is thnat it works to the
disadvantaze of firms with sn old stock of c~pit'l - thot is Wiras € «nd

F.

mable 2

Tixed Capital per “mplovee

A kst C D D) w "
To~: Phrmeceu— Pharmeceus Cemcnt Vehicle “nrinesz— To
etc, ticals ticals Assebly ring Mach’

i Desirm nor

Originnl value 211 1,471 - 7,808 115 piNg
Written Down 127 782 729 2,160 99 39 5
value.

K]

The cement producer : emerger as the most capital jntenrive firm
in the sample. It is followed “v the two phormeceutic~l firms., The
similarity of the ratio for these two firms reoresents the similarityv of their
operation: {mixine insredients, mprecsing mille sad moackoediae).  “he lo
represented for the vehicle assemhler reflecte the fact thrt this subhsidi-pw
onlv asseubles & bhe siuplest level (there ezist vordous desrecr o7 cn.emhl
of rrhich 4hin aneidi e oder~tes ~t the most ~-rnle level)s ™ tna- nendnees
also apre-rs to he labour inteasive, de=pite the fact that the volue of iin
fixed copital in aggresate terms is the larsest-of 71l the Firms in t's

v .

sample — thig partlv reflects he lahour intonaiby of tea and coflee
cultivation and partlv the fact that much of its cmitnl is held in the
form of 1lan?, rather than machizers. The t-0 canital moods procducers Aare
the mosv la“our inteasive firas in +he gwaple.  Thie i not uaewpached nd,
as 2lready mentioned, lends to the observation that the diremhodied

- 3 > - . Y -
tecwiological input for these Firms is nrovahly igh.
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The Orientation of ™echnic«l Choange

Tach of the subsidiwies were acked to describe the main

reasons inducing tham to introduce new technologsvy sud also vhich

17!

)
sphercs of technologv/mo%% %oncerned them with re-nect to technicnl
change. As e have scen there re taree svheres in which chonre can
take place =nd frecuentlv links ~rise hetween the=e spherers <o th-t
chanfes in one mnwv iead to chimses in ~nother. The subeidisries
yere fu-ther »clked whether government regul-~tions or nressures or
other foctere were an inducement to technic~l chnee. The nurnose
of these encuieries vag to est=hlish whether there ewist ~nv common
patterns which might sugeest that certnin tvpes of firme ~re more

concerne”? with shanze in » particulsr cnhere of technologvw.

Procucticn Technologv an? Technical Chonge

The m2in concern with regord to production technolosv lies in th
reduction of unit cost=. Two of the subsidiiries, tea procucing ~nd
tea processing machinerv were very concernsd with the reduction of
unit cocts. One other suhsidiary — cement :ras mocderatelv concerned
and the other four subsidisries difd not coaszider theot racdnction of
unit costs was an impovtant consideration for them. The main pointr
are summarised in tahle 3.

Llhm mmrem A Te e STV

(i)Strong inducement to raduce unit costs.

Tea. The reasons for this strone desire to save unit coste in thie
subsidiary are clear. Tirstlv it is difficult to differeati~te either
tea ar colfae »v chanpes jn product. »nd in any core this sabheddiop -

hee & joint mar’nbine -rrzameat vith mo~t otbar tea nrodfiiers to

te

market tza in the locnl morket. *There is thereforc little scone for

the sort of product differentistion which would en~ble the firm to

ereare o nrintain Apofit maveine In v cormetitive moplot crittout

reducinm mait cocts. “ccondly the Yemven rubeidisrv iz onerntiag in
2 compotitive market cnd is semcened ot hoth endn.  Intorantionnl
competiticn is intonse from other firms and from otler suvsidi-rien in
the Troup. Tocally tue subridisry is +lso under come pressure 9
reaminthion of the eecomony 1a Lapanly foonussed on the ~epicnlior:l

st L1-helder ton endtivation is avnoendiae bl ~ovepament

«
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The main hias of this cost recuction ir the saving of inputc
such as fertiliser, herhicides and fuel. T™e subsidi-~ry is not
focussing its attention on s>wving labour costs, prtlv bec~use ot
the politic2l conrecuences involved, partlv because labour is
abundant an”? relatively cheap and partly because no suitahle lahour-
saving method of plucking has been developad. In addition to this
focus on the saving of inputs, the subsicisry is concerned to increise
the procductivity of its capital. In this case capital is held in the
form of land, rather than machinery snd ecuipment and consicerabls
increases in output per »cre have heen nchieved over the yvesrs through

land intensification practices,

This cost reduction has heen nchieved hy s combination of ef’ort-,
The introcduction of herbicires and fertilizers has come with the
assistance of rultinntional agro-chemic~l firms operating in Yenwa,
To some extent cost savings nl=o result from the suhsidisrv's o'm
efforts — new strains of tara trees ~nd vepstative production tea
bushes rere ceveloped in trinl programmes ¢ some henefit hrg also
arisen from dicemboried technical chanece in the ~heidiorv such 7 She
introduction of hetter supervision over te~ nluckers. Other suteiticrisc
in the group have nlso heen of 2ssistence "nd there “as heen the
transfer of gmrowing, cultivetiag ~nd procongigg ggfgt%gég7ﬁggﬁ08ther
-gubsidiaries of the- Group in South Aais; ==~
Tea procesring mrachinerv,  Soct coaving has heen the mein motivation Ton
this subsidiary to introduce new technologv. indeed it is portly for t'dic
rearon bhut the firm siovel its tea—ecuipment mamifacture from tie ..
to Xenve,  The Aominent netivdiy of thie firn is te falwicatio. of
machinery and, hecause demand iz too em~1l to allor for protuctior Tiac
assemdly, the production teclmology is 1l hour intensive. Tochnigal
progr2~s in procduction is predominantlv Aisembodied and as the lhour
force has increased in skill, unit costs of nrocfuction (in real terms)

have decreased,

. . .
(11) ‘oderate Incducement to rednce nnit corts.

4

AL ) e as . . C o
vertnLe Mg cut-idlicr s opecrn o tove Lithle cop bilito to
chunge the core technolomr (*materinls processine® in Pack's terme) tia™-

Yok Al j_f' Y at: et CO'—;-}" - “i.l,” y,—-.-oci--;-‘e,-‘ -ri{-‘_ ,~.'-,-,']1. LIRS PV
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which would he used in 3 high-irapge economv. Their main comcern irs
therecuction of energy costs and thev ore asiviag some thoupht, in
collaboration atli the »srent, to burnine raste moterinls ~s =»

source of energy — there is no sipm th-t this hos wvet led to specific
measures. Changes in nrocuction technolo~v Liacichllv sriss Srom
improvements introduced bhv machinerv suppliers, hut once ngain thie
does not refer to the core technolomrs ~s there hove heen no chwnse..
made to the origin~l core process =nd there ~re no nlons for

exprision.
(iii) Weak inducement to reduce coste.

Pharmeceuticals. Neither of these tvo subridiaries is
particularly conceraned -Hith coct reduction. Toth hwe node some
attempt to substitute laobour for capitnl in prcknging. In the case
of B, the srorth of the market hes led to the introruction of new
machinery for mnking pills sn? in the core of € to new tube—{illing

machinerv. Tconomies of scale arire in botl of these ~ctivitie-,

Vehicle assembly., This gubeicinry <ssemhles vehicles from
knocked—ciorm kits. There has been little scope for cost reduction
in the past =5 acale (2,700 units per venr) has heen too <m~1l to
allol for. assemblv Jine opcrations. Thev ~re however in the nrocess
of building a larger olant vith incressel.comacitv (4,420 units -
vear) and the iatroduction of ~n .aceem~lw line rhonld lead to o
mirginal reduchtion in wnit costs. This tectnic ]l chmee is ohwionrlr
of the firm-tisemhodied kind. Thare i= alro soms ~ipm that the mova
to the ner plant, "+ill he ~ssoci~ted with the use of mew nroducthion
technicues vhich are more canital intensive (ez mmeumntic rivet ouns
¥111l be used}, aa? this chanee, too, stould Me acvocinted vdth

margin~l savings in uwnit cos¥r.

i iacering Desira. Ta the eose of engincering desirm cctivibie
there is little scope for co~t reducticn, ~nd +'n main savings are to
be made in installation. The maia cost swings in installation restli
from chanrmes of a disemhoried antire ~uch ae te ~hift from site *o
orkston aseamhler in ordar Lo ~owe 1omorr vr makina enporoion more

e Tealire, Ao Voepe iooaobh g’ ccod:, Tor ¢lres in profuckiOﬂ

L) : 1

Yt - . . . . . .
Tecolorr, Fluern de evide e Lo V30 ot U e Coen hewe, ey

used ite 0 s tecwoloricrl canabilitre  Oae exormle of t4is concarn
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instsll Jestinghouse ~ir coaditioners made in America. O visiting
the Testingbouse pl-nt ia the "T.S.. towever, it Mec-me cle‘r thnt
the ecuipmeat to be inrct -1led ‘=18 of » simple nature. e Jirm
therefore bousht t 0 of these air—coniitiomere, =and took tham to
pieces to uncderstand the nriacisles of mufrctire.  Thev then
imported some prrts ~nd fabricated 1200 unitz thomcelves. The

motivation ras cost~saving wdl tho saviag re~lised was ahout 257,200,

Procduct Technolozv in® Technical Chrarse

There arc tlree t mes of technic:l clisnce in the snhers of
product technolos7 — oro'uct ianovotion, procuct dilferentiatioa an’
procuct adaptation. Toth extreimes ‘'re renresented in the =swmale of
sybsidisrie~e — In the cose of the to "nrieceutical subdaidiwaies
procduct tecolosry i~ of wrimar- import vace, whila in the ¢~ of
the cement procducer there is nc ripgn of nroduchk ivwov-tion,
ciffersntiation or oA nptation. ™ othrer cuheidirpiss ~re 211

conceraec to ~ome extent, it -ro'net tecnolomv,
(1) Product ianovation.

Pharneceuticzle.  Tor thene irio wuhsidicries, the introlneitios
of new nroducts i~ ~n immortsat resmon in their commetitive <rrovre,
3, for exsmple g entablished in fonrs At™ o peane of four nrolneio
at present it produces twentv-tr o dilferent nrocuctc. Ths cometitor,
£3

i

too, has introduced new nrofucte since ite fekeover of » ¥anr oy

1ive ¢ .rs 270,

Tea. This sudsidiary is attemsting to diversifr ite nroduct miz v

livroducing asr protucts.  Thic is o policr ol tle norent as el

. -t 1 > 4 . . b _ . —_—— -t -y = .. - e . ';
w7 LTe ecldrion Lo are mee Lyl bae nortly redlectt B0 ~

Xenva hae heen clioren b £he Tmoun’ ne the site of fhe inctsob tes o

- 4

-
{

Other procucts introduced ja Weava are rel-ted to tea and coffee
SRt g, et v At o wad bar o T AaT cme Lo mrolvohn o

froin agriculiursl nrofnct-, Tt im the cenor~l nolicw of the itiras

Lo try and extea’ il riage of there nroducte «nd ther wre @enrcling
or other nossitilitien, porticularlv in the -ren of intermedi- e,

-39 Ny A
rauvier Lhsa con wmtion nroduche.
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Vehicle Assemblv. Thic subcidisrr has recently intreduced
a ner luxurv four—wheel drive vehicle on to the locol market, “Sut
this is the onlv sign of product innovation in recent wesvrs. In
fact, in line ~ith its parent's wolicr in Trit-in, the subeifiars
is in the process of removine certain twpes of vehicle {rom ite

outout mix, as the mix is too ~iversiified to ~1llor for =cnle

7

econonies.

(ii) Product differenti=tion.
Pharmeceuticals. The ©ro vinrmeceutical Tirme, in line -rdith
heir strong orientation on prosuct teciviolosrr, »oth Ailfereatinte
sowe of their nroduct line~, Thre axtent of Aiffepraatiotion is =mall
relative to the nerents' oper-tions in Tritarin ~nd their moian coucem
vith differentiation is 1o build-sn “r-nd nwme ler1lt7, rather than te
introctuce more tran one brand of -y prticular product. Advertisiag

expenditure is hipfh as one would expectgg

(iii) Product .Ad~ptation.

Pharmecenticnle.  Product ~dsntation is of ere~t immort-mee in
the pharmeceuticnl industr-, hot'r for teclnicsl -nd market resvonc.
Becauce of the difference in climnte Hetween Dritiin and ¥Kenra, som>
changes have to he made to products to ensure their 'mtabilitv’® in
local climatic conditions. OChrmrer alro have to he made in the nrotue’
lto refluet Ui toote of tho market. Tor o mple, Tiem 7o e g
seen holds approximatelv 607 of the mirket for cou~h swects and
tablets. The reason for this dominance is that rhen the product -ra:
forual s ved Len verrs 100, it me pecosaice’ that tho locol marlnt
like? to Ffeel tue 'stwon~t'.' of fho nrofuct md ~a 1 Wieh content o
menthol wras added 4o . procuct. *hiich ther-peuticnlls is no "ifferen:
to other products on the local market. “lesrlv all of the produch:

S0l r the tr0 suheifisries sre adanhed o loeal condition-,
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me2 procossing machinery. Product adsptation is an important factor for
e firm and is a source of its success in the.local market. Constant change:
e made in product to satisfy tho needs of individual customers and celdom ire
o identical machincs procduced. This adaptation to local conditions does no%

yover lead to changes in procduction technology as the method of production

w

subsidiary cemains constant. The main change introduced by this subsidi-ry

w

desifned to simplify ecuipment to reduce the need for skilled maintenance
if f by the user.

Fagineering Design, as in the case of tea machinery, implies adapting

the specific needs of customers. The subsidiary works frem established

nnecring principles, and then designs to meet the customerfs needs. In some

es the adptation recuired is of minor importance, while in othecrs

nificont changes have to be made to designs which had been used in the

t. The main changes introduced by this subsidiary in its designs are ~ime:?

reduce the need for skilled mrintenance labour and to reduce capital coste

is even occurs at the expense of high recurrent costs as (government tenders

awarded cn the basis of lowest capital cost irrespective of recurrent costc

>rials Technolozy snd Technical Change. -7

The nature of the inputs available in Kenva has been a factor in
mnical change in the case of two of the subsidiaries in the sample. The o2
tucing subsidiary has pionecred the use of Simozine and Gramoxone weed

rol herbicides in conjunction with a subsidiary of enother multinational in
@s This has had an effect, on the production technology used by the firm.
cement producer has had to make its choice of ecuipment contingent upon

nature of the raw materinls nvailable in Kenya, which are different to thos~
lable in Turope. Although this has meant a choice of specinlised ecuinment
has been readily obtainable and no ne'r advances in production technolog;
been reauired,

In the case of the two pharmeceutical firms, the sug-r ~ “ninable in Xenv

0t been refined to the same extent as that which is used by the parents in
in.  Tnitialiv the Kenvan government pressurcd these two cubsidiaries to

-ocal sugar, but this met witl protests from the firms that the loc»al susar

ot enable them to maint-in the cu~lity steand-rcds for product 2npesr:ace
< WA “~an . .
by the prreats, The government of Kenyn subsecuently backed dovm.
15 A case when differences in material inputs (however small these

L] 1 1 N . .
«€c3) mishi have led to come chonge in preduct and possibly nroduction
,\»—--, ht 4 A h"l""’?'j_"-':. e maen af Lhn filemm s anis

veee & g Y .
CLTTS AL RCNL D WO oaaive Doldl

cienlly strong to avoid the need for these chenees,
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Other inducements to technical chanse

Surprisinglv, there were ferr other inducements to technical
change revorted by the samnle firms. In the cacse of one of the
pharmeceutical subsifiaries (?), the cecision to axpand the ortfolic

TO some exient

of products from four to twentv-t-o resulted/%%om the imporition of
tariffs by the goverament. The same firm has »een incduced to
reformulnate oqe of its productes “»Hv the different m-rket t-ste in an
export malrket.:('O One other inducement was revorted hv the cement
producer. In its case the long lend-time on deliveries from Surone
sometimes forced it to mnke minor ~dsntations itself cr to ~mporo-ch
the foundry 3t the Railwsavs Jorkshops to fbricate spores. This i=

not a frecuent occurrence.

Clearly these different aspects of technical chnonge »re not
isolated from each other 2nd chinges in product ~nd materinls
technologv have often led to chanees in nroduction techmologv.
Instant tea production is a good example of this where » procduct
innovation hrss led to the development of A complex oroduction
technologvfn‘ On the materials sicde, the availabilitv of new
pesticides has had some effect in chonping the ecultivatine practices
of the same subsidiary. There are horever m-nv cazes when chianges ir
product and materials h-ve little immact unon procuction technoloa.
The tea nrocessing machiner™ suhsicdisrv for exsmple h-s m~de some
adaptations to its products over the vears, 't this conmot he s=id

ite
to have led to anv changes iy production o materi=ls technoloa,
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Tz2ble 3.

A 3 C n - ™ ~
Tea an?d Pharmec-— Pharmec—~ Cement Veliicle~ "mgineer  Tonx
allied euticals euticals assembly ing design machiae
products etc etc
'ONUCTIO™
ILOGY
duction in unit
stSe. Strong Weak Weak Mocdernte Wenl Yeak “tro
CHICT
; Product
novation Strong Stronz Strong None ek None Mone
1) Product
Differentia—~ MNone .Strong Strons None Vone *one *one
tion __ .
ii) Procuct
adaptation None Strong Strong MNone None Strong Moderni.
MTRIALS
STIOTOGY Moderate Mone  Wone Molerate None Nlone “Tone
0K None Tariffs Ylone Lesd-
Fxvort time in = “Tone *Tone “Tone
markets sprres
deliverv

ql

anle 3 summarices the orient-tion of technical chanee for the
en “uhifincric~, Tt is clesr thot vhile all of the subnicisries are
cerned "ith cost reduction, thi= is onlv’ ~n imnortant coa~ider tion for
of them - tea production, which is very competitive and in which there
sts little scope for product differcntiation ag a =suhstitute for cost
uction; ~md tea processine machiners whick hna situnted ita anheidiopy
Kenva larmelv hecause of cost factorn.

The pharmeceutical industrv is choracterised by non “rice
ctition =t the -10m%1 lovel ~ad this is roflecte in the opar-iion~ of t' o
-l FuSsicispies gho hoth rericter o strons reroonse to nll three forr

o
ro’uct technolory. e onlv form of nroduct technolowy relev-nt to the otr



- 28 - ns/m™ 220

concumer good subsidiarv (tea) is the introcduction of new nroducts an-
this reflects the 2im of the rirm to diversify out of its dependence

on tea.

The two capital goods firms (ongineering design »nd tea
machinerv) have a common orientation on adaptation of procucte,
This is probably » factor common to the canit~l eoods industrv at
hoth the Kenran and the global level where there exist ferr economie=s
of scale. and production is invarinblv tailored to the needs of
cuctoners. There exist no common factors specific to the two intermedi

goods firms.

Another interesting point which emerges from tiis tahle is
that there is little evicdence of materisl input or =nv other factors
inducing techmnical chonge. As we have seen in the case of the two
pharmeceutical subsidiaries there is » prospect of technical chanze
arising from the use of local sugar but the two firms have mansged
to pursuade the government to allow them to import rather thnan use

local sugar. "
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1v
Technical Change Generated Within the Subsidiary.

Given the orientation of technical change in each of the subsidiaries
as discussed in the previous secticn, it is of interest to establish the means
wnich tnese subsidicries use in generating new technology. Technical change

arises iraz uie application of science and technology to production
and the more complex the technology the greater the input of science and
technology wiich is required. However the nature of the operations of the
seven subsidiaries in the samyle makes its unlikely that there will be signifi-
cantly large input of this formalised Research and Developmient and it is more
likely that techrical change will result from morginal changes to exdsting

production techniques products and inputs,

'Research and Development! is an sggregative concept which masks
a number of different types of activity. Since we are focussing on the
operations of pcrticulor subsicaries, there is some point in trying to disaggre-
gate this set of ideas. One attemrt has been made by the OECD23“” which although
it is addressed to the compilation of macro-economic statistics on Research
and Development, does provide a useful framework for this disaggregation, The
OECD Manual defines taree relevant concepts - Basic Research, Applied Research

and Experimental Development,

(a) Basic Research, "Basic Research is original investigation undertaken
in order to gain new scientific knowledge and understanding. It is not primarily
directed towards any specific aim or zpplication....The results of basic

research are generally non-negotiable and are usually published in scientific
journals and circulated to interested colleagues" (p 9/10)." In pure basic
research <vhe orgmaisatlion employing the investigator will normally direct

his work towards a field of present or potential scientitic, economic or social

iuterest "(p 10 )

(b) Appiied Research "Applied researcih is also original investigation
undertaken in order to gain new scientific or technical knowledge., It is,
however, directed primarily towards a specific practical aim or objective
The results of applied research are intended primarily to be valid
for a single or limited number of products, methods or systcms. Applied

research develop ideas into .operational form "(pl0J

(e) Experimental Development "Experimental development is the use of
Scientific knowledge in order to produce now or substantially improved materials,
devic:s, products proccss.s, systems or sexvices...(it) is sytematic work,
drawing on exisiting knowledge gained from research and /or practical experience
eeeflthou h noy o1 develoraunt activity is of wn experiment..) nature,

Frperiuentotion i5 o dominont ehar-cterictic of this phese of development!
AN
(P V'}t
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The Frascatti manual recognises that = the delineation between
these three cotegories is not always clear’and arbiir:  decisions in this
respect may have to be made in classifying certain activities, In addition
to these three activities, there are o number of borderline case in which
the activities of a Tirm/instituticn may not be easily clessifiable. -Tha
main ambiguities wrise in the case of prototypes, pilot plants and trial

production runs

(d) Quality Control

There is one further type of activity within the operations of
these subsidiaries which moy lead to technical change and this is Quality
Control. MNost tliesec subsidiary operate to product specifications laid
down by the parenis and quality control is undc®taken to ensure that these
standards are met. If these standards are not met changes may have to be
made in product technolory (eg reformulations), production technology (eg
(eg new packing machinery) or Matrials technology (ez imported sugar). Tech~
nical change may well result then from Quality Control and it is the case that
for some of the subsidiaries there is no form of established Experimental
Development or Adaptative activities, and the only source of technical change

gmay be ...t through Quality Control activities,

Basic Research,

It is not suprising that none of the Kenyan subsidiaries showed
any sign of undertaking any Basic Research, because eyen at the global scale
it is unlikely that any multinationals would undertake either pure, or oriented
Basic Research, In terms of the international division of scientific efforg,
most Basic liesezrch is undertaken by Government bodies, universities and ether
reSearch institutes. Much of the output of Bascic Research is non-proprietary
in nature and this is nerhaps onc of the factors wiich leads to tiae abstention

of multinationols in undertaking Basic Research,

Applied Rescarch,s.

Given the operating conditions of the seven subsidiaries in the A
Sample there no reuson to expect any of them to undertake Applied Research:LT)
Even in the case of tuc parents of thesSe subsidiaries, size /An important
constraint and not all of the firms are large enough to undertake Applied
Resecrch, - TPor example, the tea firm in our sample has worldwide sales of
over £379rm and sinc: 1963 has undcktiden some Applied Research at a cost of
vout £750,000 per yeare It has recently decided to bring this rescarch

Proiliune 1o ~n end,
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~xperiment~l Nevelooment.,

The conceptual horderline hetween Wxperimentnl NDevelopment and
Adaptation to loc:l enviroument =ncd market concditions is difficult to define.
In some cases Adantation mav recuire Tixperimental Nevelopment at a complex
technolorical level, while in other cnses (as for example in the product
reformilations by the two phermeceuticnl firms) little technological compiexitv
may be involved. In anv case, =11 Adaptation 'vill to some extent recuire
xperimental Development, if only to see vhether the product is acceptable to
consumers. It has been decided, therefore, to inclufe Adaptative activities
within the concept of Txperimentr1l Nevelopment, p-rticul~rlv when discussing
the commitment in manpower ~nd fin-ance v the firm. This is becnuse the s~ me
personnel ~re genernlly involved ia Admptation ~nd “xperimental Nevelopment »and
it is difficult to differentiate bhetween these two aspects of their activities.
"Theres possible in the discussion, the distinction »ill be drswn hetween those
activities which are Txmeriment-~l Davelooment proper -n those which involve
relatively simple Adsptotions. /0Of the seven subsidisries only four undertook
any form of Txperiment»l Nevelopment. The subnidi-~ries without this activitv
wvere one of the pharmeceutical firms (B), the cement procucer and the vehicle
assembler. In the cnse of the cement firm, the technolonv ~ppe-rs to have been
too ‘'complex' Tor their limited technical skills while in the case of the”
vehicle assembling subsidiary, the nature of the assembly operations appears
to have been too 'simple! to have allowed for “xperimental Development. The
pharmeceutical firm in cuestion stands in contrast to its competitor (C) which

€
did undertake some Txperimental Nevelopment, »ith much the same product mix as B

Tea. Until reccntlvy, this subsidiqry was involved in industrv-wide
research on hail munpression (riming 2t o coct of shout 21.1m wer vear), “ut
this proframme has heen halted hecanse of lack of pesults. This firm ic also
involved in the development of asricultur-l technicues such 2& her™icide-use as
well as the use of n computer to establish optimal fertiliser patterns hut this
is done in collaboration rit» =awhsicdisries of oSher multinationsl chemical firms
Firm A does have a small lahorotarv ~nd most of its work concerns ewporimental
introcuction sn annlysis of new strains of nlsents.

As we have seea this firm is in the process of comissionins an instsnt
tea plont,. ™he tecrolorr for tris tea nl~at is comnlex 7 follo s on ten
et of Annlie” Rmmecpe™ i Teanpigment 1l Develomment.  Wen 10 bhe tec'wo-
10%.v ' nov matisfactory an' the iavestmeat is predomin-ntlv a defensive one so
Lt the Tpomn ae - staple 411 m0% Mo 16Tt heldad in be reasr tion of

LA ten tecinolomr and 511 B ahle to ~elo bhe mmotnet fo antiofr 4ladie
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coNsSumers (instant tca is prcdominantly us2d by vending machines and is
not a particularly well-selling produot). The parent began to build a plant
jn ¥ales in the mid 1960's, but the present plant is of a completely different
technoleogye All thc applicd research and experimcntal devclopment has been
unde rtaken by the parent and most of it has bcen done in the U.K. The
responsibility for building and commissioning the new instant tea plant hes
been that of the parcnt, and the Kenyan subsidiary will only be involved in

managing the plant once it has Isen satisfactorily sedup,.

The conclusion, thereforec, is that while the Kenyan subsidiary
of this firm is involved in some mxpcrimental Development, this is limitcd
to the development of new growing and cultiveting techniques, activities which
could not by teir nature/undcrtaken in Britain, T ¢ more complex processing

technology is thc roesponsibility of the parcnt and/br machinery suppliers,

Tea Processing Machinery. This subsidiary was included in the samplc
because it proved to be unusual case of an cquipmcnt supplier manufacturing
in Kenyae. It undertakes no Basic or Applied Rescarche It is involved in
Experimental Development, albcit at a relatively unsophisticated level,, The-
basidt-design for-tea prdcessing equipment has been stable for many years, and
the subsidiary is constantly making small changes and improvements to satisfy
thc needs of specific oustomers and local conditions. There is one exception
to this and that concerns i‘he devclopmecnt of a new Thot-feeder® which has teken
place in the Kenyan susidiary. This is a ncw development in the industry and
is not patented beoause this would enable competitors to copy, without
duplicating tiic technologye. In order to protecct this process technology the
subsidiary enforces strict control over entry to the plant and there have
been attempts at industrial espionags by agents of Indian and Sir Lankan

competitors,

The devclopment of this hoi-fcedsr" is the limit of the subsidiary's
“xperimental Development, It §s also 'associated! with an experiment in the
use of heatregencration (i.e. raising thc temperaturc of air passing through
the machine wiich may lead to a fucl saving of 40-45%) which is taking place
in Rwanda, but thic doss not involve a heavy committment of money or manpoir re
An indication of the limits of its Expcrimental Devcelopment operations is that
the subsidiary has made no attempt to penetrate the technology for thec
manufacture of instant tea, although it has supplied standard decsign boilers,

conveyors, elevators ctc for the ncw instent tca plant of Firm A.

broincering Desipn &2 211 b, fims in the samplc, this subsidiary

18 1nv d 3 . .- .
0lved in eynerimental Acvelonment ~1 Lk oot "comple: ™ 1 -chnologicel

1'-'-"‘..' ., nooa . . .
¢ T nuture of iis operations arc primarily engineerin~ deminsn, wvhich
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implies thc adaptetion of existing scientific principles in designing a
system to meet tie sp.cific nceds of a customecr. Generally this docs noi
lcad to ‘'substantially improved" (Frascatti p 10) systems, but in some cases
it docse. For cxemple, the fimm rcceived a contract to provide air—conditioning
for one of the largest buildings in Mairobi., It was decided that the most
suitable system was unique to Kenya, and in fact thcre was only one other
example of tixc systems use in Africa. ‘The problem was that the existing
Tvody of knowlcdze ¥ had been developed in North Amcrica and Surope and the
standard text-book tablcs on solar-weightings stopped at 20o from the Iquator
(Nairobi is almost on the equator). Thc subsidiary thercfore had to go tack
to basic scientific principles and gencrate the necessary data themsclves in
order to complete the job. This constitutces cxperimental development at a

1clatively high level comparcd to the othir subsidiaries in the samplce.

Pharmcceuticals, Fiim C provides an intcresting contrast with its
competitor, B. As we have senn the two firms produce a similar range of
products, yet whilc B undertakes no Experimental Decvelopment itself, C does,
Thus C rcformulates all products for the local market itself, although it
does refer these formulations to the parcnt for its approval. All reformulation
in the casec of B are unde¢rtaken by the parent.e In addition;in the sphere of
production technology C has decided to dcsign its own tin—-filling machinery
in collaboration with a local engineer who will manufacture it. DIvcn though
this is the first.timc-local machinery has becn procurcd it does represent,
to a limit.d cxtent, a capability in Zxpcrimcntal Development which is not

displayed by its competitor. of Research and Develowment.
Table 4. Suwwmerise the activities of tlie subsidiaries in the gphere/
The most striking fact which cmergis from table 4 is the absencc of
Ruscarcn and Devclopment activities amongst the scvcn subsidiaries. Nonec of
the firms are invelved in either Basic Rescarch ( neither Pure nor Orientcd)
or Applied Rescarche.Indecd, given the :size of the operations of the
subsidiaries in Kenya the abscnce of these two types of rescorch is not
Suprising. ¥hat is somcwhat suprising ( to the author at any rate!) is the
lamit of Zxperimentel Development activitics. W¥.re threc of the subsidiaries,
with respective aniual turnovers of £937,399(Phammececutials ~B) £5,082,353
(Cemcnt) and £2,403,%47 (Vehicle assembly) have no Txperimental Development
activities at all, In the cose of the four firms with these activities, thc

exp-rditurc in ihc cace of two of them (Phameceuticals~C— and t.a machin~ry)
is n gligble.,



e

Tabl 6_4 .

Expenditure on Hesearch and Dewclopment,

B I W .

e e e e e

(a) DEstimatc,

Nature of Firms A B C =
activities Tea and Pharmece: . 1Pharmeceuticals Ccment [Vehicle
allied cuticals lassembly
products cte ete
—— — | I
BASIC |
Pure No No I No No L No
e e -
Oricntcd Yo No No No . Ko
1}
.- - !
APPLTID .
HESEARCH No Fo No No + Mo
EXPRIGNTAL ]
- DUVIOPVENT Ycs No Yes No No
1 Research | - 2 Chemists
manager 1 laboratoxry tech-
2 ‘1 food techriol- nician
MANPOWZ R, togist ans (all part time)
3 food technicis.
((all full time)
cosT l £35,294 £1,177
as % of Value added 0.92% - 0.23% - L~
How long havec thes [
activitics taken place 10 ycars - years - l -

This figure covcrs the cost of ‘all the firms design activities, not

all of which would nocessarily lcad to tgc generation of technical change.

F G
Enginecring Tea
design machinery

No No
No No
No Yo
Yes Yes

3 design cngineers
7T draughtsmen
(211 full time)

1 Chicf enginecr
production controller
1 draughtsmen

(a1l pert-time)

£47,058 (g, | £4,118
25.76% 54525
I 15 years 10-15 ycars (a)
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Only two of the scvcn subsidiarics have Zxpcrimental Devclopment
expenditures of any size. In the casc of the tea producer, this is under-
stanaable bccausc somc of the fim's activitics such as developing new
strains of tca/%gnchona bush cannot bc undertaken by the parent and there
is no ontion but for thesc¢ activities to be undertaken by the Kenyan
gubsidiary. Vherc the firm is able to underiake COxperimental Devclopment
in bDritain, @s in the case of instant teca, it docs so and the participation
of the Kenyan subsidiary in thc devoilopment of this technology has been
ncgligble, The other subsidiary with @ sizeable cxpenditure in this respoct
is the enginecring design firme. This would tend to support the point made
earlicr that it is in thc nature of cngincrnring design firms that they do
adapt to local surroundings by applying cngincering principlcs to meet the
needs of spccific customer, (There is somc degrcec of ovcrestimation of
expenditure on Expcrimental Development, b.cause not 2ll of its design
activitics ncccssarily isad to technical changes Dlost do, howcwer, in the

sense that the "produci™differs betwcen designs)e

Suprisc at the absence of Experimental Deveclopment activitics does
not lead to a conspiracy-thcory with rcgard to thc operations of these firms
in Kenyae Thecir activitics follow logically from the position they find
themselvis in and the dominant characicristics in this respecct are the small size
of their operations, thc absence of a welldcoweloped capital goods scctor in.
Kenya, th: nature of their opecrations (cge assembly, or minimal value added,
as in the case of the pharmcccutical firms) and thc intcrest of the multinational
in the parcnt assimilating tecchnical chonge and using this as a control
meéchanism over the opx: rations of the subsidiary.25 Only in one (pharmeceutical)
where we can sce a contrast between tuwo broadly similar firms, is therc a
suggestion that the abscence of Rescarch and Development arises from the
deliberate policy of thc perent. But ¢wven here the smallness of the C's

MM - . N . .. . . . . . . .
txperimental Dovelopment cxpenditure cautions ageinst drowing firm conclusions.

Quality. Conirol,

A distinction has bcen drewn betucen production, product and mat: rizls
technology in our study of techniczl chanse in the scven subsidiarics. There
are grounds to surros. that quality control activities by thesc subsidiarics
my in fact lcad 4o technical change il products arc found to be of suu—standard

qu-lity and thic lcads to changes in product deSign production technology or
mat. rial inputs,

£11 of ihe firms how some form of control ov.r quality, In the ceso
f % . . . s s s .
W tuo pharm ceutical and ihe cement subsidierics, not only are thr cunlity

vloendards uscd thone of the parent, but the parcnt is also actively involvced
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In cach of these thrce cases the subsidiarics argued that it is cssontial

that the parcnis svondards bc uscd to .ensurc the safcty of those who usc

the products. Wiile this may be truc in the casc of ethical medicines,it

is not the case with rcgard to other products such as cosmcties and toilctriecs,
Herc we find quality contml hindcring, rathcr than accclerating adaptation

as in the use gf local syrar . : .

to local conditionsy The tea producing ond the whiecle assembling fimms work
to thc same standards as their pan nts evon though the parunts arc not involwed

in the control of ruality.

In only two cases do thc subsidiarics sct quality control standardc
independctly of thosc of thc parent. It is probably no coincidence that thesu
two firms -~ tca machincry and cnginecring design — arc cepital goods fimms,
Capital goods firms, as we hove seen, work to the specifications of individual
customers €0 it is difficult for the parcnt to gencralise quality control

spccifications to ull designs,

The real intcrest with rogard to quality control activities by these
firms liecs in the link with technical changce. To takec cach of these in turn:-
(a) Product tzchnology. In thc casc of both of the phammeccutical firms
there is a sirong link between quality control and product formulation, 3.forc
any new product is marketed it is chccked for 'stability' to sec wheth r it
stands up to local climatic conditions to thc satisfaction of the perents,

If not, new formulations arc made. The diffcrence between the two subsidisrics
is that in thc cesc of € the original roformulation is medeby the subsidiary

itself whereas in th: caso of B the parcnt iq79@8%833¥%le for this reformulation.

Quality control is also linlizd to product tcchnology in thc cazce of
the two capital goods fimms, tca mechincry and epgincering designe Herc the
acceptability of a particular dcsign to a customer will affect whether the
design or a changd om. will be uwscd aj.in., The lessons of quality control

in both ceses arc internaliscd within the subsidiary and not the parcnt.

(v) Production t.chnology. Th- 1link hciwcen quality conirol and
production icchnology is strongest in the casc of the vehicle assemblcr the
tea producer, thc tca mochincry produccr and one. of the pharmcceutical firms
(C). 1In all of these cascs the acceptability of thae final product will
influcnce the production tcchnology. For exomple in the cose of thepharmccec~-
utical firms, qualitly control staff noticcd a variation in thc quality in

tube filling and this was traccd back to labour intcnsity in this packoging
operations 4s o consequence the subsidiary has decided to introduce now,

scmi—automated tub~=filling machincry.

(a) Materials Tcchnologye: The strong:st link betwecen qualiiy contirol
and matcrials tochnology probably-ariscs n 1'% casc of the cement producur
whe.re the suitebiliiy of th~ inputs wil)l dot mmine whethcr th- final product
matehes up to the Dritish Standard specificotions, As w have scen, it elso
occurs in a 'negative ' way in the eigc of ™ pharmcctutical fimms wherc

quality conirol si.ndaurd inhibic th. e of local su v,
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A1l of the firms havc had somc form of quality control sincc tiw
jnception of opcrations, althovgh in two cases Fharmeceuticals (C) and tea
nachincry this contrel has only rccently becn set aside from production,

For exampl., B usud to have quality control as part of the production
technolo~y — thcy found howcwv r that it was necessory to sct up an independent
quality control unit responsiblc to the gencral manager and not to the

production menager, if they wera to have cffcetive control over quality.

The cost of ihe qualily cuntrol opcrations (sec tahle 5) varied
consid.rably bctween the firms and Wrars little m:lationship to firm sizc¢ or
operatior. fthe greatesy expcnditurc on gquality control ia agir.gats torms
is widoubtcdly thet of the cemint produc:r, although no estimatc was available,
It howcver posscsscd & well—cquippcd laboratory and employed a numixcr of
skilled and scmi-skilled steff (one M.A. graduate and 2 number of tcchnicians),
Samples of inputs and outpute arc regularly sent to the UK for tlx parcnt's
approval.Th: cxpenditurc by ( on. of thc phem:ccutical firms () is almost
cerlainly an owrcstimate, for its staff are the same number as iis compctitor
(B) and pcrfom a similar function. Relatiwely speaking, the greatcst.
cxpenditure on quality control is by the vehicle assembling subsifiary, but
this is probably duc to thc feci {let in iils caese quality control is intesroted
with production. The asscmbly of vchicles, espccially custome—made on's,
requircs consicnt chocking to ensure that the wehicle is put toguiher corcctlye.
No figurc on cxpcnditure is available for the ccment produccr, but as mntioned
it is probably high. Thereforc with the exception of the teza produc.r; quality
control expcnditure is fairly hizh for all subsidiarics particulerly in
comparison with cxpenditur. on :p rimcnial Dove lopment =mnd Adaptation (cf
table 4) + Since therc do cxist links betwern controel and technical chenge
it moy well e that quality control activitics arc morc important than form—
aliscd "imerimentel Development ~nd Adspiation expenditure in thc cnceration

of t.chnical chanse in these subsidinri.s,

Some caution shonld~how.vrr ¢ excrcised in discussing thr link
between quality control and ‘tcchnical changeo The caution is not to disputc
the links wiich do arize, bul rothcr in the interpretoiion of 1he policy
conclusions whick result. The main probl 'm lies in the spoccificetion of
quality stcndards., Docs it rcally mavtcr if product finish 'suffcrs' from
the use of local sugar? Pcrhaps of greatoer importonce is the case of the
-ngincering design firm, Is eir—condiiioning noccssary in Fairobi, and

" K] . . .. .
171t I8, 2o 5 it nred to e sopuicvicated? For cxample, an carlicr
Pont wos nrdc uith reforone. to - Lilding in bBaireobi whiich ‘o d eix~condition—

- -7 - 3 N . . . . .
NG 1nSwolled ilrough a systom unique to Africa (with on- ot » » o phion)
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vhich supplicd a constant tcmperature without variation,
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Pcrhaps a more

tappropriate' set of standards would have becn onc design to adjust

tempcrature et 'steps' of 100, thus perhaps cutting the coct of the

system installed.

The question of the transfcr of taste pattecrns is

one to which we shall have to roturn at a later stage.

Table
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Pechnic~1 Chonre from “ource: ™xternnl to the Suheidi-p-r

The seven subcicdiries ~11 rely on exterinl sources for
hnical change (as little is sencrated Y themselver) 1lthoush
tec f 4
the extent of courre vories hetvreon them, Ascocicted with the
relisnce on extern=l sources is the cuestion o7 the narticin~tion
of the parent in sunplvinge this tec'molosr.  This imovort-nt
point coacern:- the 'indenendence! of suhsidinries, “or while it
may be true that most suhsidisries are 'dependent® upon erteranal
sources for tecimic~l chan~e, ~ome mav he more ‘'iacdenencent! than
others Trom their parents in the acuisition of this ner tecihnolon .
P °
The cuestion of 'vho is resnonci™lc for the actusl choice if t'wue
x
importsnt; but so, too, is thc cuection of fhe ~bHilitv of the

subsidiaries to make the choice themselyern,

The prohlem +ill he examined in three stages - firctly
examining the rights of suhbsicdisries to ~ruire aew technology
independently from the pareat; =md then estahliching vhether these
enhsiciaries hawve the =»ilit~ to choo=e thir techiolorr (t-"le €).
Finnlly there "1ll be some discu~rion of the mech nisw ured to

obtain this technoloesyr Trom ertern~l sourcer. (tﬂkle 7)

26

(a) The rights of » Suhsicirv to tTadenendent? Thoice

-

The comolete specirwn o iadepoadence i reprerciter ia we

sample of suhsidinries. Tree of them — enrinssring derien, cement

v,

procduction nn tea machiaerr — inve comnlete -vtonomr o choice.

n

Tr2c othert — teu producer ~w’ T ot of the phrrmeceonticsl firac

!ﬂ T\ve - O"f’!C "”.tO"‘.Or'\'-r ,“.“(\ "rC ';,';1'?6" o ._ic'] e e "Q"v‘!' "-J,:'}"‘—-’ (e "‘O ,»,11,{&0..“0'.1 - S«

211 (nlthouﬁh in this case it in not cle~r +het!lnsr the 1lock of

autonomyv reflects a lack of =hilitv to make indeneudent choices).

(1) Somplete Autonomv of Nroice.

Azineering fetige e fetica of nroduchs is enbivelr in
the hands of tle subsidiars. Siace the parent is oredominsntls encase:
1 the manufacture of hew r refriserition mrcldners, ¢ odpos Lo e
desimy of ~ip contitioine At pofricspation & tome vrecticed ot
TUNAM Ay dhepa e 1ible onbion fop e porest Tait

AR e s com ot whovgrr A WA poraeat, e ccfeddlopr A 1l o

. - . ~ . . [ o L T S
Car der e 2 0RCHL O T uutCer Ll 0y 0100 FOE BT A R
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technology, but since ite parent is the flender! in the wnroduction
of refrigeration ecuipment, the subsidiarv does purchsse these inputs
from the parent (this makes up onlv about 207 of all their imported
inputc)e In theorv the subsidiarw is able to buv this refrigeration
ecuipment froin snother source, but since this hns not vet occurrecd

there is no 'ray of knowing ho'r rcal this autonomr ig.

Tea machinerv. ‘ot onlv does this subsidisrv have complete
autonomy in the choice of itr techmology, »ut it nurch scs none of
it from the parent. This unusunl case ~rises Trom the rather snecinl
circumstances surroun”ing the nresence of this suhsidinrry in Xenwa,
Unlike any of the others in the seample (~nd ~lso, to the hest of the
authors kno'ledge, unlike ~nv other subsicdi«rv in ¥env-), the narent
has moved all of its tea machinerv manufacture to Xenv~ and wrocduces

none in the

Cement Procuction. The suhstmce ol the n-rent s rel-tioas™is
to this subsidisrv lies not so much in the form of acuitw (of +hich it
holds onlvy lh“), hut jn the form of the Technicnl Services Apreement.
At an earlier stape the Techaicnrl Services Agrecment wag held hy
another firm and all of the core ecuinmment of the plont a8 nrovided
by © a third Danish multination~l

Since the Tritil ™ narvent asoumed e romoasihilit
for the Technical Service Agreement, no new core ecuipment has heen
In~ta)l2d, Yot in tlhe cuen of 11 purchases of peripheral.
production technolosv =n materi~ls tecoloss tha suwidi-pr -
had the ripht to independent choice. The comnlicotion «i-iciy ~pire-
1a this respect is that the personnel responsible for mskine these
choices are in part supnlicd Y the parent ia terws of Lhe Agreement:
0 that in fact the parent actuslly makes much of the crojce, althon:

nomnally the suhsidiars has comnlete svtonomwr.

(11) <ome Autonoms of hoice

~

Te euheidicper bar come svloaomy in the arehiee of aer

Wloer,  Ta $he game 0. arherdiole tecimolo; r i Mar oLao~h complet

Weonom s ince Lbese commrise 1lorpely of apricnltur-~l innute and
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surprising. In the case of procduction technology, this autonomvy is
more limitec — some machinerv is purchesed lucrllv (such as that
proiiced by %) "n' some is accuired throuzh the parent from firme in
South Asin and ¥arope. In the case of the instent ten plent wrich
conprises the most 'complex' of 111 production techaolorr installed,
the narent has been commletelv rernmonsihle for the choice of suddlier-,
even thourh some of the less 'complex! items rere ~ccuire” locnllr

from G.

Pharmeceutic~ls, ™Mile “oth of thene subsidi~ries noncean
some mensurce of auntonomv, the derrce i= sre-ter for N th—m for
The latter subsicdisrv onlvw hns some =utonor r in the ~ceuisihion of

27

inpute, A1l nrocuction tec'molo~y is murchesed throush the

parent, although the suhsidi~rv in consuvlted ~hout it. Procuct
technologsy is the responsinlitv of the parent, =riich involves one

of its consultants in the reformulntion of svecific nroducts for

the locil market., 7 contract © has considerblv more -ubonomr. Tike
3 it purchases most of ite inpute from non-narent. sources (excent for
periuvmes used in cosmetics which comprise a»out 12 of »11 purchaned
inputs). It is also involved in the mccuirsition of ne™ production
fébhnbibgv and as we have seen in the case of the tin-Tilling machine
mentioned earlier, it is to 2 small evtenat involved in generating tHhi
produccion techmolosr locall=e ™an suwaici - nl-o Mo ~omrn uhonom
in the sphere of product teclnolosv, where it undertakes nll reforrmls “io .
for the hasic market (the parent ns the rig™t to veto these choncarn.

A "
DN ¥

fv oo suhRidicries, 1 ile ainilor in oroduct wmiz, drovisto o

ve .
e,

interertine commarizon of the affacts of nopent nolicy on suhni:

Ao

(iii) fo Autonomy of Choice

Tehicle Acrom»lr, This suheidiar r ie commletely relinnt

e

01

LUs Dnreat for; ﬁéa?e%ﬁﬂ?l°°"° *11 »rocduch tectnolos s o cummlied
YA b .

pirent s ig/ meterinls tecaolosrr ia the Toma o ket Jo

Kitoe ™here [l1l be a sligv o ape in Mibure in Bret the o

astuiHl plant rfll »lao asoe-le ve'idclan weotuced v v Taramy Cop

Fivny ok dn thin cree oo bhe swisidiery cdill he relisab o) e

O ricamm -
M

firm for hoth nroduct =n! matericls tectmolorv.  Tn the cnse o

Te eion tectaolos 7, the o i i s poLiae 00 Tla papaale v
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gritain to the parent's design; simil-~rly the jipgs to be used in the uew
plant ere to be descimned by the parent, =lthough some of the more simple

jige will be built in Kenve.

The Ability of the Subsicdisrv to Choone Independently.

Closely related to the rirhts of -~ subsidiarv to choose now
technolosy tutonomously is its ~hilitv to do so, for without tids »bilitr
eny nominnl autonomy may be useless. Ta cises fAhree the subsiciries were
frustrated! in that they were ohliged to refer to the n-rent when the
were able tc make the decisions themselves. In three other cises the ricshts
of the subsidisry to choose technolozy sutonomously from the narent coincide

[

vith their abilityv to mzke this choice.

The two pharmeceutical firms ns=rticularly in the case of materials
technologv, were to a limited extent tied to the purchase of parent
technology in spite of being able to obtain these from other sources. The
tea producer routed the purchase of some of its production technolomr throus
the parent when it was almost certainlv capable of making these nurchases
independently. The cement producer is n rather specinl cnse in that while it
had the nominal autonomy to purchise new technolozv independently from the
parent, Withiout the participatiom of the -orrent in the operntion of this

'subsidiary (in the form of the Technic:l Services Agrecment) this ~utonomy
'ould have Teen purelv nominal.

Tiae aulonomy of the to chpitil roods subzidisries i~ cle r whon
referring to table 6. Mot onlv do hoth have the riebt to indenendent
choice, hut they also nosmess the nbilitv. Tn the crse of the vehicle ~csem ler
there exists a coincidence hetween the subsidiary's rights -nad »bilities
to choose independently in thnt it\": has neither the right nor the ~%ility to

mike these choices itself.

Trpes of Technolopical Coll horatio:n.
There are a variety of mechanisms open to A subsidioar-s in its
-tterpt to ovtain no technologrv, ranging from the irect purchare of
1, tlronsh the use of licences, the nurchasc of bhlue-orints Lo bhe
®stablishment of a Technical Service Agrecment. In some cases tne
5Tl of A aubsili vy avr ocsur i1 the form of A nnckeme — ke merent

i e R Y e N ey Ty e (1n ceAamrys



ights and Abilities of the Suhidiarier to 7oose Tec' 10lo-r Tndencadently

. A " 5 n e}
Tirms e _— . .ovs . .
ToA Pharmec=  Phrrmec~ Cement Velicle  ™moineerin-~ men
allied euticeals  eutic-l- ascomhly  de-im mechinerr
nrotucts ete ete
The Right to Autonomou= Thoice
(1) Production teclmolom: Some Tone Some Comnlete Tlouie Comnlete fComplere
(ii) Product technology Some lone “ome Complete "oae Tomplete Tornlete
(iii} “materiels technolosy Complete  Some Some ZJomplete 1one x»  Conplets Comdlete
The Ability for Incdenmendent Choice
(i) Procuction technology Some Some Some (n) -.ong Cornlete Comnlete
(ii) Product technologv Jome Some Scrie Tone Yone Comnlete Comnleta
(iii) Materials technologv complete  Some Some (2) “one Comnlete Comnlete

(a) Subsiciary onlv has abilitv because of presence of narent nersonnel “hrough Tec'nic  services Arreemcnat.
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ensure the maintensnce ~nd operation of the nlont and the disnosal of
output and supervises =and enforces cunlity ~s ~ell. At the other extreme,
vhich 1s penerallv associated with the 'independence® of »~ suheidisrwv, »
subsidiarv purchrees cnpit=l ecuipment ‘rom 2 varietv of sources, '~ »nd har
technological ~greements rith different nroducers etc — this situation is

gener1lly referred to as ~n 'unpackaged' tronsfer of technologv.

The suvsidi~ries 'rere ~poro-~ched in order to est blirh the
mechanisms used to obtain new teclinologv. Associoted® with thic iz the
cuestion of property rights. "hen wrocduction technolopv is generated
by & subsicdiary who o%tains the propertv rirhts over this techaologr

and the property rights over oroduct technologzy (ie brand names)

The types of technological collahoration entered into ™v the
vorious firms is summariced ia Mable 7. ‘The surprisine conclusion from
this tabhle i3 the fact that moot firms make no specific pavment to the
parent for technology: onz would Jike to hut this pavwment has hHeen “Hlocker!
by the Central RBank. The most probable explonation for this is tkat
generally these technologicsal navments cre made bHv subeidi~ries in m
attemnpt to transfer-price profits to the narent. This foct wac recosnirced
by some of the firme — =n? of the phormeceuticsl subsidi-ries for examnle
renliad "o doa't Ao »p7 Tiddles —~ theece are macan of settins nonnr Lack
to the UX ... The Americans do this sort of thins®. The other nh-rmeceutic
ecicisrys mace a similar observation ~fhen it renlied thot there ‘128 no’
eed to Aouhle the noment for “ec™aoclo~r ~o nccouat Mad ~lrendtr Taon tokan
of the parent's technolo~icrl inout in the o maent of Aividends, ™o
ethics of the matter nside, it is cle-r that the suheidisries feel no nesd
to transfer price in thism a7 as their in ao restriction on tle repatri tio

dlvidends to the parent, or becruse thev use other channels o tr-~a-fop

Ofice. One other fictor in-ucine the2 use of cuch tronsfor nricins

MLleme in the eviatence o ~ jolah wentirs. Ta tlds crme it roul! Me

-fnected that the tea machiner7, veidcle nosemhl s and encinceriagy fesisn

-~ .

dsrien (wlare there exint subh-bantis1l mirorits tolddngs ) ondd m ke

~

“lemni to make adctition:l navments for teelsiolasw, Rab there de a0

“1cation that transfer nricine has oceurred in the forn of tec™0lo -~



~ 16 - ISP 228

“Tone of the subsidiaries mnade tecl'wiological pavments to
non-parents either. Thies sugrests thot the technolosv which thev are
using is either 'tholly supnlied v tae prrent or is readily availahle from
alternative suprliers. The latter conclusion followe from the f£act thnt
all machinerv purchases =re lump-sum prvments and no rovalties sre involved.
Preswni thly ecuipment suppliere vould prefer to have onpoiugs pavments as well
as lump-sum pavments ~nd -there the~ -jere opsr-ting in =~ mononolistic

market thev -rould he able to enforce the psvment of rovalties.

The importwnce of technology as a control measure by the parent
over suhsidiaries is suggecsted by the T«ct that in ~11 cases parents obtain th
property rights over new technologv gencrated in the Xenyan subsidiaries and
take responsihbilitv for the registration of patents and brndnanes.

There is no cle~r pnttern in the nurher of »atents registered Yv each of
the firms. All of tle firms producins final output have regictered
patents, neither of the intermediate product firms (cement and vehicle
assembly) holds patents 2nd ome of the capitnl goods firms (engineering
design)also holds no natents. On the other hand the firm with the most
registered patents is also 2 capitnl goods procducer. The numher of patents
neld hr eaclhi Tirm proh~hlr reflects the individusl circumstsnces of each
firm ith respect to teclmological compleoxitr, the sector of operntioas

and the nolicy of the porent.



— 16 - M fye 228

Tone of the subsidiwries made tec'wmologicsl prvments to
non-parents either. Thic sugrests thot the technolosv vhich thev are
using is either hclly supnlied »v the prrent or is readily available from
alternative suprliers. The latter conclusion follovs from the fact thot
all machinerv purchnases are lunp-sum p~vments and no rovalties sre involved.
Preswiihly ecuilpment supplieres would prefer to have onpoiug psvments as well
as lump—-sum pavments ~nd there the— -rere opsr~ting in = mononolistic

market they -tould he able to enforce -the psvment of rovalties,

The importince of technology as 2 control measure by the parent
over suhaidiaries is suggested by the Tact that in -1l cases parents obtain th
property rights over new technologv gencrated in the Yenyan subsidiaries and
take responzihbility for the registration of patents and brandnames.

There is no clear pattern in the nunher of vatents registered Y each of
the firms., All of tle firms procducin~ finsl output “ave resictered
patents, neither of the intermediate product firms (cement and vehicle
assembly) holds patents snd one of the capital goods firms (engineering
desism)also holds no nitents. On the other hand the firm rith the most
registered patents is also 2 capitnl goods procducer. The numher of patents
held hr each firm provhlr reflects the individurl circumstsances of each
firm vith reapect to teclmological complexitr, the sector of operntioas

and the nolicy of the porent.



Table 7

T-roes of Technolosical Jollaboration

—— — e — ——t—— == ————— JR—

firm A ¥irm C Firn D Tirm D Tirm T Tirm
Technological payments Tecliaical Wone Hone Technical  “ione one one
to parent ‘rervice Tee Service
(blocked) Agreement
Technological navments
to ncn-parent. None Tone None “Tone Yone Tone

Propert r rights over
technologzr generated in Parent Parent Parent Parent ~rent Papent Porent
suvsidiary

Recponzibility for reg—
istration of natents and
brand names(a)

in Xenvn

Parent Parent Parent Parent Darent Parent Parent

“Jumher of patents regis-
tered in Xenya. & 13 0 0 0 11

(a) DNue to the manner in which the Resgistrar General's Office stores its cdata, there is no "1v of establicshing
the number of brand names registered by each suhsicisry, :ws whether p-tents »re innut implemented.
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Circulation of Tec'moloav throust the ™irm

To some extent foreirfn investment occurs in Kenva because
the teclnologicnl capability to undertake these investments does not
exist without the participation of the foreigm investors. Since the
presence of these foreign investors reflects this technolosical and
organisational cipability the parents are concerned to maintain pronerty
rights over technicnl change (sce previous section)s It is natural that
the foreign investors will 'rant to keep suhsidisries 2breast of
cevelopments within the firm and the incdustry to ensurc that the subsidiarv's
operations in ¥enva reflect thic~ technologicel 2bilitv. The sarmple
subsidiaries were thercfore cuestioned "#th regard to the mechonisms used
hy the parent to circulate technology (“oth p-rent ~nd non - prrent)
through the firm.

This circulstion of technologmr through the firm is esseantially
a disemnodied technolosy. As we have seen tis can he 2 combination of firm—

hodied nd men-—disemhottied technolorre TMile most of the Tirms had

disen
orranised a svstem throush which to tr=smit tecnicrl cheanre through the
corporate hodv, there were two exceptions - tea machinerv and vehicle
assemblvy. At the other extreme -72s5 one of the pharmeceuticnal subsidiaries
(3) and the rect ere ranged hetteen these tio extremes.

T

(a) “ome Syntem of cirenlatin~ techmolocrr

i o A

Teae All subsidiaries of this firm have a development committee
which examines new ideas =and chonries in metliod. & similsr comnittee exists
in the parent. Theae new idenn sre cirenlated throunss the firm via the
Roard, where divisional directors sre‘ewmected to report on relevant
changes in their subsidiaries, nnd at the s~me time to pass on changes

generated in cther divisions to their oom suhsidiaries.

Of sreater importance to the suhsidi-ries; however, is the
exc'viare of visits bv skilled mannoiier.  The fenwin subsidisry is for example
sencing «omeone to Assam *rhere the locnl suhsidinsry is having troutle tith
{rorin~ of coffeec. Mier nleco nssist rmell-=holler DrOHuCtiOi7iﬂJ{{lﬁ T,
ana, via the Commoarrenlir Tevelonment Tormor-tioa, %hev ~re sending someona

to Swaziland to assist in small-scale te~ pro-ing schemes. Tn 21l cases

thrpe i 50 ¢rrge Tor therz services, 'ut the recinieat muheiciory is
TNl Lo oar bhe cord, o7 B wisid, AT e n’ - e coutrol vomlotione
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The Xenyan subsidiary has alco received 2ssistance in this
way. "hen they were contemplating huilding an instant coffee plant in
Kenva, thev turned to one of the other suhsidiaries ~vhose groth had
lsrgely followed from their succesgs with instant coffee. Frecuent
visits were mnrde to this subsidiary by high level manporrer from the
Kenyan subsidiarv and drawings -rere obtnined, as well as advice on

the best methods of processing to use.

Following the closing dorm of their Reserrch and
Development section, the Group hss estahlished a Techknical Services
NDivision, which acte independentlv from the Toard. It scrutinises
monthlv reports sent in hy subsidiaries, »nd evalunte hether it has
any specialised services to offer. 'There it has, it mnkes direct
contact ‘with the subsidiarv to offers advice =nd this frecuently

results in the dispatch of gkilled monnpower to the subsidisrv.

With respect to ohtnining non-parent proprietarvy
teclnologv the operations of the Yeavra subsidisry must he seen in
relation to the Group's decision to sive.up 211l Rczearch and
Development anc¢ to huv in new technologv from other firms. Some
non-parent proprietary technology therefore comes tiwoush the parent.
The Xenavn subsidiaries of other multinationals are another source of
non~parent propriectarv technologv nd have heen particularlv important
in enabling the subsidinrv to keep abreost of developments in

herhicides and fertilisers.

Pharmeceuticals. (1)

As we have seen, this suhsidisry undertakes no exwenditure on
either Research and Nevelopment or on Adaptation. Jt relies comnletely
on the parent for nec- technolomv. ™e Yenv-n suheidisrr relntes to

three Divisions in the parent in this respect.

(1) Technical Services Nivision. Once the Xenvon subsicdi-ry specifies
a need for certsin ecuipment the actu~l clroice is mnde Hv the Technic:1l
ervice Nivision of the parent, which will surgect its choice to the
¥anvan sybeidiarv. In the unlikely avent of continued dis~sreement

(aﬂ copital emenditure of move then UK 21,177 is discunsed three ve-r-

in efvence) Teclwicnl Services will uead romeone out to dircusn the
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problem, or the discussion will take place on the manager's annual
visit to the parent. The full instructions for operating the plant,
as well as precise instructions foi* mixing anv new formulaticas are

supplied by Technical Services.

Technical Services is responsible for cuslity control and
sgets out the recuired standsrds. Tt is also res=nnsible for the
design of new buildings, scaffolding =nd platfozms. These designs
are undertaken in Lordon hv the parent of anothor British construction
firm which hns a subsidiary in Xenya, and the desiem follows

discussions by the two ‘parent firms in Toncon.

If there is anv difficulty in opernting the plant Technical
Services will assist. For example the Xenvan subsidinsry is
experiencing difficulties in the cuality control section and technicerl

services are sending a consultant out for six weeks.

(ii)ﬂewf%roducts Nivizion. In most cases the ¥envan
subsidiary identifies a need for a ne'r product. The formulation of
this product is undertaken bv the JTew Products Division of the parent.
In some cases the Xenvan subsidiary will he instructed to either
produce or market a new procuct developed elsevwherc in the firm.

The Neu Procducts Nivircion circulates n cuapterly liet of new products
to all subsidiaries, but hitherto this has nol provided the Kenyan

sunsidiary with any new procducts.

(i1 Marketing Services Divisions Thic diviiion is resnonsihls for

marketing and advertising. 2Since marketing coaditions vorv throughoutb
A

the firm's subsidiaries, the activities of this division are confined

to the renlm of new ideas rather then of spzcific meorketing technimes,”

Pharmeceuticals (C) The subsidisry has cont=ct with two Divisions

of the parent.

(1) The ™arketing Services Nivision. This division is mainlv concerncd

with training, acdvertising, =n? marketing. 7Tt sende circulars at

moathly intervals to nll subsidineies, but there is also direct contnct
e}

IS AN Wareoy eheidisp s on npacific neohleas. A divisloa ds aloo

responsihle for the circulsation of new formlationa,



- 51 ~ Ins/fre 288

(i1) The Tectmical Services Division. Tre main concern of this
division is with regrrd to te purchase »nd operition of production
technology. The Xenvaon subaidiarvy clears ~11 machinerv purchases wi
this division and goes to it for advice on specific prohlems where

necessarv,

Subsidiariea are also abhle to contact each other directly
without going through the parent. Advice mrv be sought from a
subsidiary operating in similar conditions with regard to product
formulations as ell as production technologr. Access to noin—
parent technology is made through the parent and the Technical
Services Division keens the subsidiarv informed of developments whic
it conciders to he relevant.
Cement.

o The main link hetrreen the pnrent and the Xenvan suhsidiary
of Mirm N is not throush ecuitv (where the marent onl¥ holds
but through a technologr agreement. It wns not possihle to ohtain
details of this technologr ngreement, ™ut the “ro~d outline is that
the pareat supnlies » Technicnl Genernl Manager, a '"orkes ‘f»nager »nd
an Tlectricnl Mgineer. It 2l=so sives the subsidisrv n~ccess to new
developments in Technology =nd nssists ~dth snecific prqgﬁﬁTs which
arise. Occassionallv the psrent is nsked for sdvice /£ regard to
the purchase of new ecuipment, hHut since there have been no major
purchases for some re~rs, fe - oroblems have -risen., “oathlv reports

on production are sent to the parent.

he circulnation of mhnmorter is another v din which the
parent assists the Xenvan suhcdidiarve ™o or three times a vesr,
they are visited hv someone from the parent. e informs them of
advances made elsewhere ‘in the firm and considers specific nroblems
of the ¥envan subsidiarv in the lircht of his exmerience in other
iaries. Should ha not he ahble to offer sdvice on the spot
(ie c1ly stars for a few daws), he -rill conzult with colleapues in

Iondon and wyrite back with their views.
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™gineering design. In earlier vears the parent sent
manpo'rer out from the U.K., to fulfill specific contracts, but
eince the Kenvyan subsidiary begun to undertake its own designs,

esign

this has become much more infrecuent, and it seldom occurs now
exnertise.

that the local subsidiarv has generatecd its ow
Hovever use is made of visits to the parent and the Mannging
Director and General Manager make annusl visite to the parent,
and¢ senior design staff make bhi=annual visits, or visits on
particular problems. This is »n important channel for the Xenvan
subsidiary in its attemnts to keep ahresst of parent technolosv.
Circulation of lower level through the firm is an important
mechanism and personnel ~re sent to the I on courses or to spend

some time working in the psrent's oper-tions.

The Kenvan subsidiary may 'write to the parent on
specific problems. ''here the parent has this technologv readily
available, it will be freely offered, hut where it recuires
specific work by the narent, the subsidisry will he expected to
bear the costs. he Managing Dircctor is on the circulation list
for confidential design manuals of the CGroup's activities, and this
is an important method of keepingz abrezst of the parent's
activities = until recently he was the ™uropean “farketing “anager
for the parent firm, so this too assists in the Kenyan subsidiarv's

anility to keep abreast ol parent technolosmr.

The activities of the ¥enwan suhsidisrv are hroader thon
those of the pnarent. The nrreat conceatraten its activities in
refrigeration technology, +hile the local subsidi»rv comnlements
tnis with work on air-conditioning. It is import=nt therefore for

-
the Kenyan subsidiary that it keeps abreast of non-parent
technological developments. This in done in three waws, The firet
is through trade journsls *hich informs them o7 developments b
m~chiiery manufacturers. The =econd ir Yv vi=ite from the main
non-parent. supnliers and the third is tiroughr visits to the suppliers.
The Manapinm Director virits one supplier in Isr:el (manufacturing
ucer liceace Srom the 1,7,) twice a venr ~nd visits the main 1.7,

supplier approximatelr once a vear.
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(») Mo System of Circuletrar Technolosv

Tea *achinery. The Xenvin suhsidisry is completelv
responsinle for the manufscture oif te~ processing ecuipment.
and is autonomous from the varent in thic respect. As 2 consecuence
the contact hetreen the parent and the Xenvan subsicdiary is limited
to financial matters. The subsidiary maintains its nccess to non—
parent technology throusrh trade journals, but since it is 2 basicallwv
a capital goods firm the relevaat technology is mainle simple machine

tools.:

Vehicle assemblv. This subsidispv onerntes at » simple
technologicnl level, as we baye seen. The miin inmut of the
parent is to design drawvines for jips used in the »ssemblv of
vehicles, and in the case of the ne'r assemhly plent, to desien a
ner cpot welder. There is little contrct rith the warent,
therefore, -rith regarcd to tec'molosr. “ere the Xeavon =subsidisrv
to have problems it =ould eo to the parent, but there is no
occasion vhen this h=s h.ppened. The limits of their technolosical
problem concern, for evample; = “lom motor, #snd this can be easgily
solved bv purchasing an (immorted) replacement in Kenva.
Table & summarises the svstem used to circulnte technolopv throuth the
firms. It can he seen from the it=bkthnt five out of the seven
firms have a firm—isembodied technology (ie = specific division

7 technicnl

)

caterins for the needs of subsitiaries) for communicntin
change to subsidiaries. The excentions are vehicle agcemblv,

where the technology used in 'simple!' and the main objective of

the nareat is the sale of laocke '=Com kits, ~nd tea machinery
here the suhaidisrwr, for rearmons 'ie™ inve ~lre=sdy hsen expliined,

has a large measure of indepenrence Trom the porent.

Tn the canre of three firm~ — egneineeric esign and the

tro pharmeceuticnl firms— a vegulsr evatem of circulsars exists to

>

keep suhcidiariec informed ol tacimical choanre. In onlv one of

ot

hece c2ses, hovever, (L=t of engineerinp desim) do anv of the

(o]

]

uhsidiaries concider this to e an effective Form of tronsmission.

I

1.

t more effective Torm of tr-nemi~sion ir th~t of the tr-mafer of
percomel (ie man—disem™odied) from “srent to suhnidicre sad vice -

verss — Lhrea of the firms have perml-r visibs orgeaised; bt .11 of
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the subsidiaries benefit when skilled personnel sre seconded from

the parent or another subsidiary for 2 number of vears.

Keeping in mind the earlier discussion of pronertv rights
over technical change there is i clear indication that the majority
of these firme use this '"propertv' Hv recvcling it sround the firm.
The function of this recvcline is prohably as 2 way of maint-ining
the dependence of the subecidiaries on the parent. This is true
even for the engineering design subsidiarv 'rhich prohably hags 2
grenter 'command'! over the technolors it uses than snv other

subsidiary with the exeeption of the ten machinerr firm.

The two firms vhich sre excentions do not re-llr undermine
the argument of technologv and control. In the cose of the vehicle
agsenbler, there is little scope for mrintaining dependence throupgh
control over procduction technology. »s the technolosy used hv the
subsidiary is nredominantly protuct and materisls teclwiologv, given
the specificitv of its output, there is little scone for the
subsicdiarv to break its dependence on the parent. The tea machinery
subsidiary is a slig-tly different cese nnd this partly follows
from the rather special circumstances vhich surroung its presence
in XKenva. Tt prohably nlso reflects the smallness of the subnicdiary
(it has by far the smallest turnover of any of the subsidiaries in
the sample — see Table 1) 25 +rell as the fact that it is nersonally

managed v one of the Directors of the parent.
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Table 8

Circul~tion of Technologv throuch the Firm

- e e ——— -

Firn A R C F ol
Tea & Pharmec— Pharmec— Vericle  ™ineering Tea
nl1lied euticals euticoals areambly  desigm machinerv
products etc ete
Parent Division catering to Technicnl Technical Technicnl Technical Yo specific
needs of subsidiaries Services  Services, Services,; Services diviecion Yo
Division ‘lew Prod- MMarketing Agreement
ucts, cdivisions
Marketing
divisions
"'se of regular circulars No Yes “To Yo
Visits from parent for purpose
of transmitting technology o Yes Tes .0 To Mo
Regular visite to narent for
purpose of obtuining techuology %o Yecr Yo "o To Tes To
Access to non-parent techno—
logy through parent Yes Yes Ves Yes "To es Jo
Accezs to non-parent techno-
logy indenendently No Yo Yes “To Yes Yes
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VII

Linkares

One of the arguments used to justifv the presence of multinationn
in an underdeveloped economv such as Xenva is that their presence mav
lead to incdustri=l linknges nnd therehv stimulnte further industrial
development. There are two forms which these linkages mov tnke. Thev
may be forvnrd in the =ense that the product technolosv of the
multinational provides an onportunity for new investment which is
founced on the use of these products., Or thev mav he YHackwerd in the
sense that investment results from the supnly of c-pitzl egoods
(procuction technolosv), or the supnlv of intermediste goods (m~terials

technolopy) to these subsidinries.

The exirtencc of these linkages i= of considerahle imvortance
to continued industrial development in Xenvs. The precise importance
is affected hy a numher of factors, not the least of rhich concerns the
nature of entrepreneurship ‘hich is stimul-ted. If the nev enteprises
which are established are controlled by miltinntionals, this '2ll
almost certainlv have different implications for the economy than
enterprises vhich are *hollv-o-med and or coatrolled hv ¥env=n

citizens,

The seven suhsidiaries were therefore cuestioned in an attempt
to estabhlish the nnature of the linkrres -hich have srisen Trom their
operations in ¥envs, and some 2ttemnt was mhde to determine whether
these new enternriser ware locnllv - or foreirm-ormed (1= 2n

indication of control)

(1) Morw:rd Linkores

The discursion of Forv-prd linkages is comnlic-tecd to some exfent
by the fact that 2lthourh new firme mav exiet +ich utilise the outnput,
of rome of the subsidioriczs in the samnle, it is not nossihle to
Aetermine rhether therce ner firme -ould not have come into existence
writhout, the local nrocduction of their inputs “w using imnorted
alternatives., This Aifficult~ anicde, there ~re four crses in hich it
conld he eaid thot newr jvrestaent oo fstimuloted ¥ iy the prescnce of

1

output emeantiag one, or more, of the mulbtinationals in our s=omdle.
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Tea machinerv, This suhsidiarv produces ten mnchinerv for the
loc2l mrrket. Processed tea is one of the major apriculturnl bHased
incustries in Xenva (A for example, “hich produces tea, is the largest
private emplover in Xeny~), and ~lthouch the processing costs are only
a small proportion of unit ten corts, it is 2 necessarv stage in the
procuction and exoort of tea, Twen ithout the »resence of this
subsidiars in Kenva, tea procuction -ne nrocessing vouldhave continued
in Xenvn, In this respect it coul” not. “e s»2id thnrt forward linkages
have arisen 2s 2 conseruence of the oresence of this subhsidinry in
Kenva, Mevertheless it is clear thot the output of thiw suhesidiasrvy
is a necessary innut in tea production 2and it therefore does cualify

as 2 'sort of! forward linkage.

Cement. The availabilitv of cement locally allows the construction
sector to operate in Xenva anc even no'wr, --hen there exists a temporary
cshortage of cement in the countrv, building activity is slowed by its
non-availabilitv. Once agsin, as with most of the forword linkapes,
it is feasable that the construction sactor coul? have onerated
independently of the nresence of this subsicdiarv, nut this doss not
negate the function of the cement producers in enabling continued

industrial activity in the construction sector.

Vehicle assembly, ~ne availahilitv of tr-nsport for bhoth poorls
ant people is an important factor in the iadustrial develooment of
Xenvae, To the extent thot this transport i mede vorsitile o tle
nresence of this suhsidiary jn Yenva, it conld he s,rif thet for s rd

linkages have ~risen from its ~ctivities,

Enrineeting “esism, "his is the onl¥ svhsidisrv in the s mnle
where there is =22 stroaz preswiption that the nresence of this firm
hae led to Torrard linksres in the economv, Tts presence cdoes nllowr
other investment to take nlace »s for example i the case of a Munish
firm ~hich ha- set up 2 svhsidisrv to export flovers to Turope.
ithout the cxistence of thin cngincering desim cubeidiary in Kenvs
it "rould not have nroved fe~s~bhle  fopr the Nanish firm to cultivate

locr~ on a ~cnle sufficicat to moke it oper iions row Tvins.
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() Backward Linkages
There we tro forms wich these backrrrd linkages mav take.
They may he in the sphere of nroduction tec'violosv in which case
he linkages +ill concern canital good firme, or thev may be in
the sphere of mzterials technolo~v in -rhich case the firms concerned
1711l be intermecinte goods firms. Ia the cree of five out of the
seven suhsidisries it can e s~id that heckrord linknges have arisen

(1) Tackmrd linksages in nrocuction technolow«y.

Tea. The presence of the tea machinerv gsubsidiarv in Xenya is
a concrete simm that backward linkages have arisen in part from the
operations of this suhsidisry in Yenvo. It would be n mistake to
over estimate thirs contrihution becouse much of this subsidiarvis

procuction technologv is still imported,

nginzering cdesipgn. Mo 1 limited extent the operations of this
subsidiary have led to backirard linkages in procduction technolonv,
but these linkapes have heen intern=al to the rubsidiasrv., Recentlvy
the subsidiarv has bezun to mmaufacture its ovm panels bv injecting
nolvat-rrene into ooden frames snd on = nrevious occassion (2s we have
seen - 2" ¥ the suhsidisrv cngaced in 'reverse eagineering® nd

fabricated 1,000 -ir-conditioning vnitr- o meet its own needs.

Pharmeceutic~ls (C) As we have seen . " this subsicdiary
is engaging in its first nurchnse of loc1lv monufrctured production
technolorre I ~esociation ity o loeal enpineer thev nre desisniag
and building a tin—filliny machine to meet the incrensed scole of

procuction.

Yehicle Assemblv, Tiin svb~idiarr Bag had a fe'r niecer of
ecuipment manufactured locallv. The jigs for the neir assemblv plant,
as well as the existing p2int—shop have heen constructed loczlly to

the desisn of the parent.

The tea suhridisry meet= 21l of its packaping recuirements from
locnl protucers, ~hile the two nh-rmeceutical firms still import 2
proportion of their aece'ls, The link "eteen treir nroduct tec!molor7
and this importation is strons s+ tle onlw renson for not u~ing loc-l
ioovat s je v mpoduct diviereatiction dch ther oenctice it common

i‘... e st D I .]."'

e Llns e uvoduced localle and

B hoth enbedAd wine o osnt e readaats 30
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(eg hznd creim) are marketed in = botitle of = specific shape which

is not precuced locally. Therefore these Mhottles are imported.

One other rubsidiary rhose nrenence has led to hackwnrd linkages
in materinls technolonv iz the vehicls asrembler. A concerted attemnt
has heen made to introcduce some loc~llv-—m-nuf-ctured parts into the
assemhly operations in the neir plrat. This has led to the projected
inclusion of loc~lly manufactured Hotteries, tvres, soft-trimmings,

canvas n¢ oil Aand ~ir filters. The major linkape arises froim the local
fabrication of 211 Hus and lorrv hodies — this has led to sipnificant
activity bv 3 large number of locnallv ~ omed Tirms,

he position -rith regar? to the linkages in sumarised in

Table 9. 3v cefinition there =are no forwird linkages wvhich rrould
arise from the use of the outnut of con<umer rood firms. Torvard
linkngzes cnn therefore onlv ~wirce from the nresence of both the
cipital and hoth the intermecdiate goods firms. The omership of
nese linkages are largelv loc»l in the case of the two intermediate
goods subsidiaries and largelv foreign in the case of the capital
goods suhsicdiaries. In the latter cose thisc is nrohahlv » common
pattern in that much of industri=l investment in Xenva is foreimm
ovmec, ’loiever in the cn=e of ths tro intermediste firm=, the loc~l
owvnership follows from the snecific nature of these tvo industries -~
other intermediate oroducts (ea packaging) are nlmost certsrinly widelv

ured in trhe forelirm “omincted manufeturiac sactor.

Ta the case of Y=ck o liakeeen bLhere is little evidence of

) v

major linkager opieine -4%) 2eoopd Lo eoduction tecmolosv, bl the
possihle exception of the te: nrodfucer, in whose cree the evistence of
the tea machinerv sugsidi?r' iz = visihle tectrment to the existence
and veiiicle assembl7.
of such 2 back-naprd linlahe/ Cenerallw the other nroduction-technology
linknres are insimnificont, ™is no douht reflects the shsence of a
uell-feveloped canital poodes mector in Xen s That does exiest i~ =wlit
hetean e locallve—o e nnsll rnesle ork: 10ps (og minufacturiar jine,

anc veticle hodies
anA containern/ an? the larser foreiom omed subridiaries (eg the to

conikn) poods firme i our ~rmple).
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The major. backwsrd linksge in the asphere of mrterisls technology
occurs itk repord to vockigine, “here a Censdisn—owmed subsidisry
dominates the field, All tle consumer pooi firms in our samplie
purchase local packaging mnateriale »nd this ie to be exmected, given
the product—tec'mologs orient-tion of their activities in ¥enva. The

x]

only other cuse of bhackrird likages in mnterials technolongy is the
provision of inpvutec into the vehicle .ssemhlyv plsnt and these firms
are largely foreign o'med. In the case of the locally ouned suppliers,
the vehicle aszembler hat to exert a creat denl of nressure hefore

thev .:ere ahle to stimulate these loc~l pro-ucers.

02 balance the evidence of linkages arising from the presence of
the seven subsidiaries is limited, "here they <o arise, the larger
firms are inv-riablv foreism o med, *Mile the locnl firms sre of »
much smaller scale and in inAusitries 'there there -~re few technolopgical
barriers to entrv. This follo's from the general nature of the
industrial sector in ¥enyx thich is onlv at the e~rliest stage of

development; anc ‘thich is l-rpelv cdomin~ted Y7 foreism omed firms.

In another study mnfertnlion on over ceventw ruultinntionols
operating in the Xenvan economr, Lwntﬁon?a found n simil-r shsence
of linkages arisinz from the presence of therme foreipm—ormed firme
in Wew7s1. In tha cuse o) nrotuction technolosny liniinmes, he Cound
that the *linkages ~re so limited that wvari-tions mong <different
sorte of subsidiaries sre of little relevance; the whole
<gehor perforaz’ noorls” (poge 21).  “hiterinls tectnolosv linkages
vers nlso verv lindted, ~1lt'.on™ a0t to e’ o marked extento
Statistical analvsis of Jhis dats surpests that three factors are
associated -rith the lor level of linkapes — "porent firm integration®,
cipital intearits and produch Fiffareatisting activities (meacured Ly
relative adveriicine expeaditure.) Lansdon explains tlus ahsence of
linkages in the follo-iag terms. fOverall, thoush, the cualitative
evi‘lence surpgests clearlv that the indirect linkawse impact of
subsicdiaries in Xenvi ieg limited b7 the nature of the mnc package —
it~ nroduct/tavhe Lpon-frm imlicotiocse, ite capitol intea-ive chodce
of teec’micne, dts dnterwation 07 aubaidasvien into co~nrinnted -.opld
)

Lo, et ibe protuci~"i Tercati b rtrle of Tmiciness? (page 37).
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Trile 'e may aot agree 'rith 111 of Langdons conclusions *
(for ~xample, his analreis is » little 'condemnatory' in style.
Infact the multinnationtls ure Tollowing the lozic imposed upon them
by accwmilation in 2 slodl context e are faced vith an under—
developed industrial sector in Xeny:), his more detailed evidence
supports the conclusions which have emcrped from this study.e Proadly
spe4king, hoth sets of research have found nn adbsence of linkages,
an® where these rise threy are generallv undertglen by subsicdiaries

of other multinationalc,
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CONCLUSIONS

In this stuay we have concentrated on the generation and acquisition
of technical change by the subsidiaries of seven British-owned subsidiaries
in Kenya. Three spheres of technical change have been distinguished - changes
in production technology, product technology and material technology. These
changes may be of an embodied or disembodied type and may either be of a
proprietary or non proprietary nature. The technical change may be generated

within the subsidiaries or it may be acquired from parent or non-parent suppliers.

The major problem with this study has been the smallness of the
sarple of subsidiaries. This has not made it possible to systematically
explore a set of hypotheses, and although this is regretable, it is believed
that the absence of research in this‘field30 justifies such a tentative approach.
The research must inevitably be seen in the context of the generation hypotheses
with regard to the behaviour of subsidiaries in underdeveloped economies, rather
than in drawing definitive conclusions in this respect. One further problem
has been the absence of detailed quantitative data on the Research and Develop-
ment 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 breakdown of
expenditure) can be obtained in the context of interviews with senior manage-
ment. Without exception the subsidiaries did not have readily at hand precise
estimates of expenditure which are relevant to this study - short of detailed
research in each subsidiary (requiring the cooperation 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
bv the subsidiaries and the links which they have with their parents in the

acquisition of new technology.

In the discuszion on the generation_ and acquisition of new technology,

the major interest has been in establishing the sources of variance with
respect to subsidiary performance. There are a number of factors relevant
fére and these will each be briefly discussed with reference to the results
vresented earlier. It should however be stressed that there is no suggestion
of culpability in these conclusions - each of these subsidiaries as well as

-1 parents are behaving in a rational manner insofar as they perceive the
#mblem of accumulation in the global context. The existence or absence of
~escarch and Development expenditure in the Kenyan subsidiaries is a

cti1oa of th: environment which each of the firms perceives to exist.
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summary of Results.
Summary O [ESLLLS

Seven subsidiaries were included in the sample - one tea producer,
two pharmeceutical subsidiaries, one cement producer, a vehicle assembler,
one engineering design subsidiary and one tea machinery producer. The
subsidiaries varied in the size of ‘heir operations, ranging from a turnover
of £17.65 m to £470,000 per annum (Table 1). The cement firm was the most
capital intensive and the two capital goods subsidiaries (tea machinery and
engineering design) were the least capital intensive (measuring only embodied

technology - table 2).

With regard to the orientation of technical change, (table 3), only
two of the sample were particularly concerned with cost reduction (tea and tea
machinery). The two pharmeceutical subsidiaries were prcdominantly concerned
vith product technology, and the two capital goods subsidiaries had a common
interest in product adaptation (particularly with respect to 'technical

adaptation').

None of the sample firms undertook any Basic or Applied research
(table 4). Only two subsidiaries had a significant expenditure (as a
percentage of value added) on Experimental Dcvelopment and Adaptation (tea
machinery and engineering design). Two other subsidiaries (tea production and
one of the pharmeceutical firms) had some expenditure in these activities, but
in both cases it amounted to less than 1% of value added. One of the important
conclusions which emerges from the study is the importance of quality control
in stimulating technical change. All of the subsidiaries had some sort of
quality control and in almost all cases this expenditure exceeded that on
formalised Experimental Development and Adaptation (table 5). There were
links between quality control and production-, product- and materials - tech-
nology, although not all subsidiaries had links in all three spheres of tech-

nical change.

Three of the sample (cement and the two capital goods firms) had
the autonomy to choose technclogy without the participation of the parent
(table 6). By contrast the vehicle assembler and one of the pharmeceutical
subsidiaries had little autonomy in this respect. Nominal autonomy aside,
only the two capital goods firms had the ability to make full use of the

autonomy granted to them by their parents.

With the exception of the tea producer, none of the sample made any
Specific payments for technology to either the parent or non-parent firms (table
7). The importance of technology in the relationship of the subsidiaries to the
parents is highlighted by the fact that in all cases the property rights over

“eelacal Cllangie were obtained by the parents. In all cases the parents werc
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Given the importance of technology in this parent-subsidiary relation-
ship, it is to be expected that each of the firms has a system for circulating
technical change through the corporate body (table 8). The interesting result

which emerges is the importance of man - disembodied technological flows through
the firm.

Finally, with respect to industrial linkages stimulated by the
activities of these subsidiaries in Kenya, there is little evidence of either
forward or backward linkages (table 9). Where linkages have occurred, they
have predominantly involved otiher multinational firms. The reason for this
relative absence of linkages must be found in the undevelopment of the Kenyan
industrial sector and the weakness of the local industrial bourgeoisie, parti-

cularly African industrialists.

Sources of Variance in the Generation and Acquisition of Technical Change.

There are a variety of factors which explain the behaviour of each
of the subsidiaries in the generation and acquisition of technical change. The
problem in understanding their behaviour and making generalisations on the basis
of this understanding is that there exist multi-causal factors and it is diffi-
cult to isolate particular ones in any one case. To some extent this problem
will be alleviated by comparative study,26 but even then the problem of in-
determinacy will arise. The approach to be followed here will be to list each
of the sources of variance and to discuss them in the light of the evidence

gathered from the subsidiaries.

(a) County Specific Factors. - }

Kenya is a relatively underpopulated country with a population of
about 12 million living in an area of 225,000 square miles. While it is
considered to be a relatively higrly-industrialised economy in relation to its
neighbours, this is more a reflection of the degree of industrial undevelopment

of the neighbours than of its own industrial development.

Much of industrial activity is dominated by multinational firms or
non-citizen industrialists, who predominantly produce import substitutes for
final consumption at a relatively 'low level' of value added?l For example, the
vehicle assembling subsidiary in the sample assembles from knocked-down kits
at the most simple level of assembly, and the only locally manufactured inputs
to be included when the new plant under construction is completed will be
batteries, tyres, some soft-trim and canvas and filters. Similarly the pharme-
Ceutical subsidiaries in the sample confine their activities to mixing imported
inputs, forming them into pills and packing.

Some intermediate goods are also produced locally, of which cement is

ziv.  In tLis particular case almost all of the value added of this
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share of total costs are available locally. To some extent the tea producing
subsidiary is in an analogous position because in its case the value of its
final product (i.e. f.o.b in Mombasa and not as priced in British shops)is
almost entirely of Kenyan origin - Both cement and tea production are cases

of an industry environmentally specific to Kenya.

For technical progress to be generated in Kenya it is probably
necessary that a local capital goods industry exists. The capital goods irdustry
in Kenya is still in its infancy. Basically there are two forms of capital
goods industry in Kenya. On the one hand there are many small scale workshops

] vehicle bodies |
fabricating containers,nd some industrial machinery. Most of these firms
are local in the sense that they are locally-incorporated, but in almost all
cases they are enterprises set-up and run by European or Asian non-citizens.
The other type of local capital goods firms are the subsidiaries of multi-

national firms, of which there are two in our sample. These latter two firms

do provide production technology for local industry.

The smallness of the Kenyan economy and the undevelopment of the
industrial sector are probably the main reasons explaining the lack of locally
generated technical change. To some degree this undevelopment is countered by
the role which Kenyan industry plays in East Africa - this almost certainly
explains to a large extent the nature of opc¢rations of three subsidiaries in
the sample. The two capital goods subsidiaries as well as the two pharmeceutical
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.

(b) Sector- and Industry- Specific Factors.

There are a number of broad sector-specific factors which influence
the behaviour of the seven subsidiaries in their generation technical change.
As is to be expected in the global context of oligopolistic competition
(which is closely replicated in Kenya with the major difference that the Kenyan
market is generally more concentrated and less competitive than those in
developed countries), the consumer goods industries are characterised by

Product- rather than price-competition.

The three consumer goods subsidiaries in the sample, tea and pharme-
Ceuticals, all are characterised by this emphasis on product, rather than
Production technical change. Particularly in- the case of the two pharmeceutical
firms, this emphasis on product technology plays a major role in determining
the orientation of their technical change. Production technology is however

of importance to the tea producer. In its case its operations are confined
“3 ueCessity to economies such as Kenya, rather than Britain. and this is

t+ecled in the situating of some of thoir Rescarch and Development in Kenya.



- 67 IDS/ P 228

By contrast intermediate products are generally not characterised
to such a great extent by changes in product technology. When product
technology is important 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 tc suit the specific needs of customers.
This largely explains the fact that thesetﬁggszggzédiaries displayed a greater
tendency than any other in the sample to/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 industries chosen rather than of

the capital goods sector as a whole.32

Aside from these broad sectoral factors (i.e. consumer, intermediate
and capital goods sectors) there are a number of industry-specific factors
which are rclevant. The operations of the tea machinery subsidiary is a
case in point, in that it is a rather unusual case where the parent has moved
its operations in the manufacture of tea machinery from Britain to Kenya
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 pharmeceuticals it is
located in Kenya for environmental factors. This largely explains why
this subsidiary engages in particular types of Research and Development
such as the sue of new hurbicide and fertiliser patterns and tha development

of new strains of tea and cinchona bushes.

(c) Firm Stratepy and Market Bonditions as Factors Explaining the

. Generation of New Technology.

In addition to country- and sector- specific factors, it is
Quite possible that a subsidiary's performance in respect to generating
Dew 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 parent-policy is not as important a determinant of a
»sidiary's activities as are sectoral and country factors. There is evidence
that parent policy does have an effect through contrast between the two

Pharmeceuticals subsidiaries in the sample. The two firms produce a broadly



- 68 - IDS/ P 228

similar range of products, although the turnover of C is over three times that
of B. In the case or ¢, parent policy is to give a fair amount of autonomy

to the subsidiary which is involved in product adaptation as well as the
development of production technology (albeit at a simple level). By contrast
the lack of autonomy given to B by its parent is reflected by its almost total
dependence on the parent - even designs for new buildings are commissioned

vy the parent to anothcr British multinational in London which has a subsidiary
in Kenya. A further example of the effects of parent policy is the decision

of the tea machinery firm to situate its machinery manufacture in Kenya.

But the influence of parent policy in this case merges with .the effects of

market and country specific factors.

Market conditions also influence the decision of a multinational
to locate its subsidiary in a country and the behaviour of this subsidiary
in the generation and acquisition of new technology. Thus the tea producer
in our sample appears to be slowly disengaging itself from South Asia due to
the policy of the Indian and Sri Lankan governments. There has been little
replanting of new vegetative production tea bushes on their estates in these
two countries and the introduction of new varieties of teca bush has been
concentrated in their African subsidiaries. So too has the introduction of

new products such as tara and cinchona.

It is also probable that the differential behaviour of the two
pharmeceutical subsidiaries represents the difference in the
competitive position of the parents at the global level. While the two
parents are amongst the three largest pharmeceutical firms in Britain, B is
a much older and more firmly established firm thaen 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 two Kenyan subsidiaries.

e

(d) Size, Capital Intensity and Longevity as Factors Explaining the

Generation of dew Technology.

Size, either in absolute terms or as a percentage of value added,is
not positively correlated with the behaviour of the subsidiaries in generating
New technology (table 10). Only four of the seven subsidiaries make any formal

xpenditure on the generation of technical change. Two of these subsidiaries
Smallest in the sample which might suggest that there exists a negative
-~ “l2tion tetween size and relative Research and Development expenditurc.

¢Xtremely doubtful however whether this coincidence is casually related.
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Tt is doubtful, too whether longevity of operations in Kenya is related to
p >rformance in the generation of Research and Development. As is also
ghown in table 10, 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 subsioiary which has progressively .

expanded these activities since it began local design in the earl; 1950's.

The apparent inverse relationship between capital intensity and Research

and Development expenditure reflects the fact that the two capital goods
firms have a high. disembodied input which of necessity must be internal

to the subsidiary. This man-disembodied technology takes the form of

design staff, particularly in the case of the engineering design subsidiary,
Aside from these two labour—intensive subsidiaries there is no relationship

at all between capital intensity and Research and Development expenditure,
Table 10

Relationship between size, longevity and capital intensity and expenditure
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(n) ghare of Eguity Held by Parent as_a Factor explaininn the Generation

of New Technology.

As can be seen from table 11, there is little evidence that the share of
equity held by the parent has any effect on the level of expenditure on
Rescarch and Development., Tt would probably be surprising if there were toc
be any link of this ncture as the reascn for disparcrities in purent-shares

of eruity differ for most of the firme in the sample,

The two wholly-owned subsidiaries are both pharmeceutical firms whose
presence in Kenya has Tollowed the familiar pattern of import-substituting

investment in a newly independent country.

The tea subsidiary is of long standing in Kenya, and its decision to sell

a small share of its eculty was to maintain goodwill as the govern~

ment has been attempting to promote the purchase of shares by the Kenyan
public, The sale of shares by the engineering desingn firm was occassioned
hy the terms of it establishing design facilitizs when its distributor

was taken over and offered part of the couity for goodwill and stock, . It
its not clear why the tea machinery firm sold off part of its holding,

but it is believed. to have been a mcthod used to gain capital to finance its

expansion in Kenya.,

The relatively low share of the vehicle assembly parent in the ncow assembly
plant reflects the concern of the government to Africanise distributorship
of vehicles (90% is held by a local firm which markets the firm's output)
and the rest is held hy tho Treasury., This.latter hkolding is probably
partly explained by the fact that the goverrment is anxious to meintain
control over this strategic sector of the economy, and as the main intorest
of the parent lics in the sole of knoc:od down kits, it may also he anxious
to involve the govermment in an attemnt to onsure the long-teirm intercsts
of the subsidiary. The low share held by the parent in the cement plant is
a relatively recent phenomenon as the Trensury has only taken a majority
holding in recent years, Prior to this the parent held over 200 of equity;
the reason for this rolatively low shiere~holding is probably because the
parent is anxious to control the local murket as it has a more substantial

holding in the other coment plant in Kenyu (See footnote 16),

0f these reasons riv n for shares of equity held by the various parents
Suqoests that this may h2 a reason explaining. the relative performence of
vesidi-ains in Gonerating new technoloyry, YWere the governmont of Kenya

1o ito elvings, oo e thoo Lo exdst an ' indepencont?
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f local industrialists, it might be expected that the lower the

g!‘OJ"JO
share of the parents the higher the relative expenditure on Research and
Developnent. But once sgain there is no evidence from table 11 that such

a relationship exists,
Table 11

Relationship between Eguity Held by Par-nt and &Expenditure on Rescarch

A B C D F F G
Tea and |Pharmec—| Pharmec- {Cement{Vehicle | Fngineer—|lea
Firm allied euticals| eruticals assemblyj ing machinery
products _ etc etc \aesian
Eouity !
held by
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(%) 88,75 100 100 14 74 61.5
Expend-
iture 2} .
on Rese (b (c X
arch anc £35,294 £1,177 - £47,05 £4,118 a
Develop- [ ]
ment(b) :
(s % of  (0.92%) (0.23%) | (25.0%)  (5.52%)
value .
added)bd L _ o

(a) Share in new assembly plant under construction,

(b) For a discussion of what is meant by Research and Uevelopment,
see Section IV,

(c) Estimate, This figure covers the cost »f all the subsidiary's design
activities, not 211 of which would necessnrily lead to the generation
of technical change,

(f) Government PFolicy as a Factor Explaining the Generation and Acquisition
of New Technology

Sk s s e £ B S Aud. A An Ko i s

There has been little indication in this research that guvernment policy
has had any effect on the behaviour of the subsidiaries in their
generation and acquisition of new technology. We have already seen

that there has been one case when the government has failed to

pursuade the two pharmeceutical firms to use local sugar‘.34 In the

case of one of the pharmeceutical 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 pharmeceutical industry there appears to be no pattern in
Government tariff policy which consistently induces subsidiaries to

rerort raw materials and manufacture final products. It could be
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arqued that the government's (temporary) blocking of the Technical
Service Fee by the tea producer is an attempt to induce the
subsidiary to develop ttis technology itself — but since there is no
limitation on the remission of dividends by the subsidiary it is more
likely to reflect the govermment®s desire to prevent transfcr pricing

and to cut the foreign exchange loss.

Other Points of Interest Arising from the Research

A number of points 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,
Core and Peripheral Activities

The first concerns the distinction beotween core and nomn—core technolngy
used by the subsidiaries in the sample, Pack as we have seen (page 6 )
draws the distinction between five basic processes involved in produc—
tion, of which material processing — which we have referred to as core
technology - is only one, Since the ability to choose amongst
different technclogies is in itself a technology (page 1 it may w=11
be that the subsidiaries do possess a technological capability, but
this ability is not reflected so much in generation of technical
cbange, but rather in the choice of more appropriate techniques.

It is often argued that it is in the non-core processes 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 occassioned
by the belief that the only way 1o estzblish this was by paying visits
to other subsidiaries pf each firm in many other parts of the world,
which clearly has not been possible, It is the general impression
though, that with the possible exception of the cement nlant, (where
the core plant is similar to that used in developed countries) all of
the subsidiaries had chosen technology, core and peripheral, which was
suitable to local conditions and which was not used by the parent.

The most frequent factor influencinc this choice was the scale of the
rorket — this wzs true for both the phormeceuticnl firms, the vchicle
“esembler, the ennineering desinn subsidiary and possibly the tea
machinery manufacturer. If a subsidiary had been interviewed which pro-

uuceo at a much nreater srale (R,rq, one of the largor consumer cood firm

R B
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Unfortunately the subsidiary originally approached was not willing to

cooperate in the research project.

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. As we have seen in Section §, only three of the subsidia-
ries (the two capital goods firms and the cement subsidiary) had the
complete autonomy to choose technology, and only the former two had

the ability to use this autonomy.

Transfer of Taste Preferences and Stendards and *the Generation and
Acquisition of Technology..

e as A e w B N s

There are many cases when the specification of a product influences
gither or both of the production and materials technology which is

to be used, The transfer of taste patterns across national bounda~
ries is an accepted phenomenon and the possibility arises that this
transfer will affect the propensity of subsidiaries to adapt to the.
local environment.35 There is some evidence that this has occurred,
particularly in the case of the two pharmeceutical firms., Here the
desire of the parent to standardise oroduct technology through the
firm has led to the use of imported rather than local material imputs
in a number of cases. Similarly the variability in quality resulting
from the use of a labour-intensive tin-filling machine has led one

of the firms to generate new production technology.

In the case of the intermediate and capital goods subsidiaries it is
not so much the transfer of tastes, hut that of standards which
influences the behaviour of these subsidiaries. Cement is made to
British Standard Specifications.(there ore prohably important reasons
concerning safety which commend this transfer), while the engineering
design firm aims to produce air-conditioning of a quality acceptable

to the many expatriates working in Kenya.

In spite of these instances in which the transfer of taste npatterns
and standards from developed countries influences the propensity of the
subsidiaries to cenerate new technolory themselves, it would be dange—
rous to place too much emphasis on this phenomenon. lore important
factors exist which influence the behaviour of the subsidiaries in

this respect,
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(c) Embodied and Disembodied Technoloay

(¢)

A distinction has been drawn in this research between embodied a:nd
disembodied (and in the latter case between man~ and Firm—disembodied)
technology. . The importance of this distinction is confirmed by

the research., For the two cipital goods subsidiaries particularly

the disembodied technological imput has been of great importance,

The presence of disembodied inputs is also of importance because it

is more likely that some disembodied t=chnological inputs will be
situated in an underdeveloped country than in the case of embodied
technology. Obviously this depends upon the type of disembodied

imput which is considered ~ in some cases overall managerial and

entrepreneurial expertise will be centered in the parent.

Another factor of importance im this respect is the role which
disembodiedtetchnological inputs appear to play in the circulation

of technology through the firm —-the circulation of technology through
the circulation of manpower has turmed out. to be an important factor

for most of the subsidiaries in the sample.
Transfer Pricing

One of .the more surprising results of tha 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.36 To someo extent this is 2 reflesction of the absence of
barriers to the remissi@n of dividends, compared to other countries
such as Colombia.37 Buf it also refrcts the fact that there may well
b> othrr channels used to transfer price profits which are not
associated with the questions discussed in this research.38 It would
not be accurate therefore to conclude that no transfer pricing takes
place in the operations of these subsidiaries, but at the samz tinme
there is little evidence that it occurs in association with the

tronsfer of technology from parent to subsidiary.
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f2) Auality Contrnl as a Factor Influencino the Generation and Acquisition
' nf‘l‘:l-CWHTeChnOLDCy_ a e m m e s 3?‘_‘:",;)-_‘_“_‘“__ e deAn A S AR p e eana
The possibility of quality control leading to the generation and
scquisition of new technology has bren neglected in the literature on
technical chanae. There is however clzar evidence from this
investigation that there is a relstively strong link between quality
control and the product, production and materials technology used
by the subsidiariecs. 'Wkile only four of the subsidiaries spent
money on Research and Development, zll of the subsidiaries had some
sort of quality control., Not only is it possible to point to specific
instances where this lirk has. occurred, but the orders of magnitudes
involved are also of interest, In only two cases, tea machinery and
engineering design did expenditures on Research and Development excecd
that on quality control, These. are the exceptions which are to be
expected, as both these two subsidiaries had relatively large formalised
Research and Development activities.
A g E 1 F 5
Firms Tea and ' Pharmec—| Vehicle (Engineer—|{Tea
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(as * of 1| (0,92) (0.23%) ; (o5.7M%) i (5.57%)
value i i i
TS SO - ; -
! R T T B L I T e PIURPI. PRSI
Frpend- |
itur { Mo
uve on N J i
nulity | Separetci£s,294 1£25,000 ; £10,921 £9,412 1£2,354
control | ©cost : R i o : j
(as % of ! (1.1%) ](4.9%) ‘ 1 (z2.0% 1 (s.155)1(3.20)
value ] : i (c) Do) ; ,
added) | ] - | i ) !
h e "“““L PES S Y : PRI P -..L.-.-L --._—-..4.-.:.‘1.:‘-.‘ -—tea .4.1..43.._._&. -

(?) For ~ discussion of whet is meant by Aesearch and Development,
see Section IV,

(h -2 . - . .
) Fetim tr, This Floure counrs the coct of all the subsidinry's

Teran cetivitico o) pot all of which would necessarily lead to the
qencration of trchnical chanre,

s is liest cortidnly an overestimate by the subsidiary,

-y oY Lol e by cuntrol cootion exists,
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Footnotes

1, See Accumulation and the Transfer of Technology; Issues of conflict
~ 1 Yeonarisms for theExeraise of Control, Re Kaplinsky, Horld Develop-

ment, forthcominge

o, T Sussex Manifesto,

3, OECD, The Level and Structure of R & D Efforts in OECD Member
Countricse

4, Thc seven firms were chosen with the idea that a matching study will
be undertaken of the Indian subsidiaries of the same firms (where these
exist). It wes intended that other British multinationals be included
in the sample, but some difficulty was experienced in getting them
ccoperctions The results of this comparative research will be made
available through the OECD Devclopment Centre,

5. Ideally more firms should have been included in the sample, but
this has not been possible for a variety of reasons, This means that
there is a greater element of speculation in the research findings
than is desireable, The alternative however would have been to have
1left t e subject 'unexplored!s On balance the absence of research on
Research and Development activities of subsidiaries in underdeveloped
countrics, partisularly in the African context, has been a deoisive
fgotor in the implementation of this research projects

6e Secc for-ex:mple, WeE.G. Salter, Productivity and Technical Change,
2nd Ddition, Cambridge University Press, 1969,

Te Cited in Technological Dualism in Late Industrialisers': on Theory,
History and Policy, De Felix, Washington University, mimeo, 1973,

8¢ In recent years these assumptions have come’'to be challenzed, TFor

a theoretical exposition of this see Fo Stewsrt, Journal of Development
Studies, October 1973, For a det:iled empirical study on the relation

ship between product structure, consumption patterns and the activities
of multinational corporations in Kenya, Sce Se_Lanzdon, forthcoming

9¢ Employment and Productivity in Kenyan Manufacturing, H. Pack,
Reviced version of Institute of Development Studies, Discussion Paper
54, mimeo, 1972,

10, OECD,

1l. Technology, Dynamic Comparstive. Advantages and Bargaining Power,
?y Paper presented at Symposium on Foreign Investment cnd
External Finance in Iatin Americay Canbridge, June 1974,

12, Research undertaken at the Science Policy Rescarch Unit at the
University of Sussex in particular hss focussed on this question of
the 'unpackaging' of technologye

13, ingincering design is aot always considcred as a capital goods
1ndustry, Tn this research a ‘capital goods' industry is interpreted
in the broad sense as an industry which manufactures equipment vhich

1S used by other industries to manufacture final or intermediate
rroducts,
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14 A1l £ are sterlinge This conversion hus been made to fecilitate
comparison with tihe subsidiaries of the same firms in Indiz and the
operations of the parcunts in Britaine The exchange raote uscd is 17/L
g1 vhish wes tiae going rate at the time the research was undertekens
poundhas bcen davalued recently and the going rate at the timc of
wrizing is about 15/~

15 It would be more accurate to wefer to this firm as an 'associote!

rather than a subsidicry., But for the purposcs of our engquiery into the
acquigition and goneration of technology, it stands in much the samc relstion—
ship to the 'parent' as some of the other subsidiaries in the sample,

16, The reletionship between these two subsidicrriszs is as folowse The
British parent and a Swiss multinational euoch hold 145 of the equity
of the subsidiary in our sample, and thc British perent holds the
Technical Comtract for this subsidiary., The British and Swiss parents
each hold 407 of the equity of the other cement firm in Kenya, and in
this case the Tcchrical agreement as held by the Swiss parenie It is
not clesr whet affect these interlocking link heve on subsidiary
operations although thc subsidiary in this sample produccs only for
the Kenyan market (and hes announced no plens for cxpansion) while

the competitor produces predominantly for the export merket and is in
the process of expanding capacity to 1,25 million +tons per annum,

1 million of which will bc for export,

17 The buscs and - trucks are assembled on a onc—off basis and erc
toilor—-made to suit the requirements of perbiculer customers, By
contrast the smaller four-whecl drive vehiclcs arc produced on a small
assembly-line, IHowever, thcre is no substantive difference in
technology here as the adaptations required f-~r periticular customers
of heavy wehicles concern the length of the chassis #nd the size of
the engines which are to be installedw these cnanges do not require
complex knowhow or sophisticaited production technology,

18, For a discussion of the importance of ¢quity as a control ‘mechanism
by parents over subsidigries, see Kaplinsky, World Devclopment, forth-
coming,

19, In the US4 selling and promotionul expenses in the pharmeccutical
industry ransze from three tc four timgs the amount spent on R & D and
account for about one third of the value of salese, Sec S Lall,

The International Pharmeceutical " Industry and Less ‘Devcloped
Countrics, Oxford Bulletin of Tconomics and Stetisties, Vol 36

Noe 5, August 1974.

20¢ Recently thc parcnt of ‘Firm B decided to supply the Malaysian
baby food markct from Xenya, rether than from Dritaine Thc problem
has been that the taste of Kenyan cercal products is slightly
different from that of British cercals,y, and in spitc of attempts to
chonge the formulelion of the baby foods, the rcsult has buen the
€rosion of the firm's merkct position in Melaysig,

2le Vhen the Group originally tried to develop instant tea tcchnology,
a different proccss was explored which requircd a change in tea input
from t he Kenyan subsidiary, This induccd chonzes in production and
materials tec:nolosy in‘Kenya, and wzre this instent tca tochnology

10 have been successful, it conld have been caid that chonges in
Production tcchnology led to changes in both production and materials

. einon
CnO1esy,
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2o, Y, Toderoe and H Pack, 'Technoligzic2l Transfer, Labour Absorption
and .conoracC Development, ' Oxford Zconomic Pepcrs, Vel., 21, No. 3,
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23. 0D

24, For a rcview on the literature concerning Rescarch and Development
and sizc of firm Sec ‘liarkct Structurc and Innovation: A Survey, M I

F<IE

Kamxn anG Ne Le Schwartz, Journal of Fconomic Iiterature, Vol. XIII,
Noe 1, l‘iarch 1975.

25, This point shall be considercd at a later stage in the discussion

on the Circuletion of Technolugy tlurousli the Firme See also R.
Kaplinskv, t'orld Development, forthcoming.

%, In this discussion we are concerncd with the . autonomy of a
subsidiary o spccify itsclf the technology which it rcquirecs., This
is not the seme thing as the rights to purchosc this technolozy
independcntly. Control owvur capital cexpcenditure is the moin contrsl
mcchanism cxcrcised by parcnis ovcer subsidiarics (Sce Re Xonlinsky -
opecit) and in the case of most of thcm subsidiaries in this sample,
the parent laid dowr clcer ruics on the maximum capital cxpconditure
(vhich wss usuelly in the region of £1,000 to £2,0C0), which could
be underteiken indepcendently from the perents® agrecncnt,

27« The rclative autonomy of botli of these pharmcceutical subsidiaries
is rathcr surprising when comparison is made with the seme industries
in othcr undordeveloped countricsSe vowwsueyfor cxample (Intcrcountry
Income Distributicn and Transnationsll cnterpriscs, Oxford University
CSS, 1974) found thst thc overpricing of intcrmediate inputs
mrechascd from the parcnt was an importeni avcnue for tronsfer pricing
for 2 combiaction of two faoctors., Firstly in Colombie many of the
puarmeceutical frrms in aucstion were lecally-owncd, while in Kenya
both subsidiarics are wholly-owncd by the porents .. Since there arc
no varricrs in the remission of profits, there may be little nced
for such forms of transfer pricinge Sccoandly, 'ncither .of thes~ firms,
(particularly B ywere large scale proddcers of thesc inputse In
most cesss vhe inpufs such os aspirin powder arc e08ily available
in & compciitive verld markcte Thic weuld. suggest thet subsidiary B
is more likely to purchase inputs from the parcnt than C . Unfortu-
nately no infoimation was provided from B with regard to the ~mennt
o1 inpuve purchascd from thc parcnt or the make-up of ihcse inputse
In the cose of C we do  know that wicrs the prrent docs 'monopelire!
the manufecture of & specific irput = perfume=the subsidiery is Torced
to acquir: these from its parcnts,

28, The limitations of Tastg, Transfer Industrialisation, Scc S. Langdon,
mimeo, 1975,

29« This argumcnt has an element of circulerity in that onc of the
definitional chorecteristics of 'parcnt firm intcgration' is the
abscnce of linkages in Kenya.

30, For two cxecptions, sce Kotz, op. cite and 'A Comparison of
Forcign amd Démcstic Pimms'in Montorrey : Performance and Source
of Tcchnology, L. Fairchild, mimco, undatcde

3le Tor & corrcbor-~tion of tias point sce 'iultinational Comparatio
and the Indiscnis-tion of the Kenven Teonomy : J. J, Jorgnsun, in
'vliaivrtien i G cooretio.s in nririce,  Ca Ydnirind ((;d) y Scandincvian
Insiitute of "Africon Studic s, ippaeln, 1075, Jor~.anrpny ~tiecdoo
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