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ABSTRACT

Technology is essential for national developmerdt iss dearth in LDCs contributes to the underdepgaient of
these nations. MNEs are the main transferors ofitetogy to the LDCs. However, MNEs’ and LDCs’ gdals
technology transfers are incongruent. We revievastors that need addressing for goal congruenceteshnology
adaptation necessary for transfer, appropriatengssansfer technology, control over the technolagyyd the location
of the technology-related assets. SpecificatioMNE performance requirements can also enhance teanas would
elimination of restrictions on proprietary technglp We also discussed critical success factorseftiinology transfer
to an LDC such as pro-investment policies, manadskills, skilled labor, and a technology-friendigitional culture.

INTRODUCTION

The last two centuries have witnessed the transfiom of what were essentially agrarian societigs modern
industrialized societies. This transformation vealieved through the application of technology @dern means of
production to existing and new productive actigtieMost of the affluent nations of the world btiifeir economies on
technology. Technology is seen by many as the magtificant factor in improving productivity, quii and
competitiveness. Porter (1990) posits that “aamési ability to upgrade its existing advantageghe next level of
technology and productivity is the key to internatil success”. In fact, the uneven levels of dguekent in the world
today have been attributed to a “technology gapée(ser, 1970).

At one end of the economic spectrum, less develgpedtries (LDCs) have increasingly recognizedrtbed for
technology to improve their debilitating conditiong/hile the development of indigenous technologyrhe desirable
or encouraged, technology transfer is still seea a#al process for alleviating the poverty indbecountries. On the
contribution of foreign technology to the developmef China, Mao Tse-Tung reportedly observed thatvithout
foreign aid, and imagining that we can count on @an resources, we will never make it” (Emmanué&g2). This
observation recognizes that political pines of dde autarky can compromise the reality of tecbgichl
interdependency as key to development. It is ehlithat humanity would have made the technicagprss which is
now its heritage if each nation had merely followth@ development path already travelled by othémsn the
invention of the wheel to interplanetary rocket§.echnology transfer thus remains a dominant chdéicethe
development of less developed countries (LDCs)offtrs a platform and provides late-developer athge to these
countries to leap-frog generations of technology.

Several studies have examined technology transfem fdifferent perspectives. Some examine the
appropriateness of the technology multinationalesmtses (MNEs) try to transfer (Hope, 1996; Mehalk®98;
Emmanuel, 1982) while others detail the socio-eatingreconditions necessary for a successful tdoggaransfer
(Rosen, 2007; Awny, 2005). Few studies have atluttethe necessity of congruence between MNEs dD@sL
strategic goals for a successful technology trar(faada, 2002; Hope, 1996). We believe such agenyre holds the
key in understanding and improving the rate of tetbgy transfer, a belief that motivates this papéfe begin with a
review of some relevant studies on technology feanfollowed by propositions and a typology foetachievement of
congruence between MNE and LDC goals.
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TECHNOLOGY TRANSFER

Like other concepts in economics and businessntdoby transfer has several definitions. In thipgrawe limit
ourselves to a few that lend themselves to the mlisra between MNEs and LDCs. One such definitiorbys
Derakchshani (1983) as “the acquisition, develognagnl utilization of technical knowledge by a caynither than
that in which the knowledge originated.” Most MN#sit operate in LDCs originate outside these a@sit Thus, as
reservoirs of technical knowledge, such MNEs firdkehshani’'s definition so that we can say: “tedbgg transfer is
the acquisition, development and utilization oftieical knowledge [within an MNE] by an LDC. Othdilee Gigeh
(1978) view technology transfer as involving “acsition of inventive activity by secondary usersyiaw that fits the
21 Century more accurately as it evades territomaifines and origination dictates, and yet it idfisighntly inclusive
of the transfer of hardware and software or bumdleechnology. These definitions appropriatelydiitr objective in
this study-- the acquisition of production techiplaonsisting of hardware and software by develpmiountries for
development purposes. We need such deliberaténeomént in order to maintain focus and precludesiofbrms of
technical assistance or knowledge transfer obtaimexigh higher education or technical traininghisTapproach also
enables us to evade such issues as intellectuabtiyed property rights that still boggle most LD@&milarly, the
approach allows a quantitative focus since theeshf hardware and software are easily determised,“fair price”
can be set to the MNEs.

It is important to emphasize that our characteionabf technology transfer involves two agents: ttansferor
and the recipient. We can have an MNE, the traosfeith a clearly defined objective [for the trée§ while the
recipient may be a private enterprise with no ay\ittle governmental intervention, or a governmengovernmental
agency. Within these limits, several variations/rha found. However, since the transfer involvéisaasaction across
national borders, customs, tax and other regulatéwa relevant. National governments subsequbatigme involved.

There are also clearly defined vehicles for thadfar. One type of transfer is the establishméat production
unit in the country under consideration, using texdbgy perfected in the home country. This camltee in two ways.
The direct way (Emmanuel, 1982): the LDC’s own apuit agents may go to the source of the technokoyy
purchase the goods and services, making its afiplicpossible, and if necessary the patents whieh gse to the
technology. Alternatively, the MNE may establisie {production unit in the country under considerati This is the
indirect way. Invariably, the indirect way is tpeedominant form of transfer, and since most wsitexfer to it as
foreign direct investment, we shall use that nortanowe in this paper. The dominant form of transéebetween an
MNE and an LDC government or private enterprise iated by an LDC government through regulatory agenc
Mallampaly (1997) estimates that in 1996 MNEs ineds$3.4 trillion in 449,000 foreign affiliates tughout the
world, out of which about 37% went to companies Dds. MNEs and LDCs may have divergent objectivasttie
transfer so let's discuss objectives next.

Objectives of MNEs in FDI

To an MNE, the prime objective of a foreign investithmay be to exploit a technologically based omgion-
specific advantage (Dunning, 1993). Caves (1988) Eeece (1985) have also both asserted that an MalEpursue
efficiency-enhancing investment. This may be dopgromoting a more efficient international divisiof labor and
by exploiting the economics of common governanceros-border activities. MNEs also invest abraadcquire
particular and specific resources at a lower reat than could be obtained in the home countrye fMbtivation for the
investment is thus to make the investing enterprisee profitable and competitive. Fig. 1 is a staryrof the general
objectives of MNEs.

Furthermore, MNESs invest abroad to take advanthgbeap and well-motivated labor. This particuylgrértains
to manufacturing firms from countries with high Iré@bor costs. Another objective for a foreign éstment is to
sustain or protect existing markets or to exploipmmote new markets. An MNE may also investrinther country
to be able to adopt products to local tastes, ee lagphysical presence in an important market.
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Figure 1: Objectives of multinational enterprises.

The objective of efficiency seeking foreign invasi®to rationalize the structure of establishesbrgce base or
to be able to gain from the common governance ofygphically dispersed activities (Dunning, 1993he intention
is to take advantage of factor endowments, cultureditutional arrangements, economic systems olties, and
market structures. Similarly, the technology tfansan provide an investor access to foreign ntar@unning, 1993).
In short, the objective of private enterprisesngaging in foreign investment is to advance thaigtterm profitability.

Developing Countries’ Objectives

Of the factors of production (land, labor, capiaid entrepreneurial resources), the dearth of alafitoadly
defined to include technology, is perhaps the naasicient in developing countries. Aiming to adskethis need,
several developing countries have undertaken refoograms for attracting foreign investment. Thienp objective
of the LDCs in attracting foreign investment is&oquire technology for economic development. Dewelent or
progress occurs with improvement in productivitgttbmanates from the efficient combination of festaf production.
The economic-technological development relationssipuch that economists have long attributed ifferdnces in
development between advanced and developing cesrtwia “technological gap” (Raz, et al, 1983).stew (1967)
and Solow (1988) were among the pioneers who hatvdbuded a nation’s economic prosperity to its dewf
technological development.

For developing countries that may have abundandanadf and natural resources as well as high ungmat,
productivity in agriculture, that is, tool-aidedla applied to the land, tends to be low. Pringitmethods of mining
preclude the exploitation of mineral deposits olarge scale. Lack of technology and the meanst$oacquisition
make manufacturing an unrealizable dream. Thugjisition of technology through technology transfesuld result
in the availability of capital to make possiblerfang on a large scale where underutilized land,emganployed or
unemployed labor can be efficiently utilized. bduction of appropriate technology can also meanathsorption of
labor into the mining and manufacturing sectors. key caveat is that the transferred technology nutifze the
available workforce and not subject the natiorhi uise of expatriate labor. These relationshipsiapicted in Figure
2 below.

Technology transfer may also lead to increasedkeasiactivity and to the development of relatedsaumporting
activities (Keller, 2004; Porter, 1990). Relatew aupporting industries may in turn offer employtn® the locals
and lead to the development of skills that may tilezed elsewhere in the economy (Porter, 1990dm8& suggest that
foreign investment can lead to the acquisition @hnagerial skills (Keller, 2004). The process beitige foreign
investor may employ local management personnekbygrdeveloping and assimilating managerial skillt can be
transferred elsewhere in the economy.
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Figure 2: Objectives of developing countries

Goal Congruence or Divergence

As stated earlier, there are two ways for a devetpgountry to acquire foreign technology. The remic
agents of the country can directly purchase therntglogy where the country has the wherewithal. fRost developing
countries with balance of payments problems andtafe of hard currencies, this approach is inféasif his leaves
MNEs as the main agents of technology transfereteelbping countries. However, a comparison of FFand Fig. 2
shows potential areas of divergence between thectibgs of MNEs and those of developing countridhe prime
objective of MNEs is to make profits, the investinéotation being secondary while developing cowstrivant to
acquire technology through foreign investment irtHerance of their efforts at economic developme8pecifically,
developing countries want foreign investment taease the growth rates (i.e., GNPSs), increase gmgot, control
inflation, and develop a technological base.

Goal congruence occurs when the goals of MNEs dd@d.are perceived to be compatible (Fig. 3). Dugni
(1993) has suggested that for MNEs and LDCs to aliytbenefit from foreign investments, certain citioths must be
satisfied. One of the issues to be addresseceigxtent to which MNEs are prepared to adapt tieeinnologies to
meet the requirements of host countries and thperttis upon (1) the size and characteristics ofntheket, (2)
differences in factor costs, (3) differences in teailability of factor inputs and materials andfaetiences in
organizational cultures and inter-firm relationghip

Such an adaptation may be effected through the fioation of process or product technology. So lasgthe
MNE perceives the realization of mutual benefitotiyh such adaptation, it would effect the adaptati Thus, we
propose:

Proposition 1: The willingness of an MNE to adapt itchnology will depend on the size of the LDCketarthe
differences in factor costs and the availabilityfadtor inputs

Technology transfer may also be influenced by ttape of operation and strategic orientation of MiE. An
important issue to address is whether the trangiétead to the production of standardized produat products that
meet the local preferences and tastes of its LD&Zoouers (Prahalad and Doz, 1987). Lado and Vogli€i86) argue
that a company that seeks global integration ofjitsrations may choose to internalize its technotognsfer through
wholly owned subsidiaries. On the other hand, mpany that focuses on local responsiveness andigginulti-
domestic strategy might seek strategic partnensitiplocal firms in order to jointly develop localitiatives to exploit
opportunities offered by the alliance. The MNEmgaéentry and expansion into a new market whileldbal partner
acquires the desired competencies. Our next pitigoss thus:
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Proposition 2: An MNE's choice of the mode of tedbgyp transfer will depend on the scope of the ofiferaand its
strategic orientation

MNE LDC

Adapt tech to meet Acquire appropriate
local requirements technology

Determine scope of
operations

Specify performance
requirements

Determine control of R Goal . Request elimination of
technology g Congruence - restrictions on tech
Appropriate value / \ Outright purchase of
system technology

Location of R&D Indigenous technology
activities development

Figure 3: Achieving goal congruence: convergence MNE and LDC strategies

For congruence to be achieved, it is imperative tiva appropriateness of technology transferrethbyMNE to
the needs of and aspirations of host countries rbestaddressed. As stated earlier, a country céafysats
technological requirements through technology ingparia MNEs or through direct purchases by the tgim
economic agents. Resource-rich countries like Kuewad Saudi Arabia have chosen this route. Onother hand,
large or resource-poor countries like China andalive chosen to develop their own technologiealls. In between
these extremes, are countries pursuing varyingesfies of self-reliance and technology imports,heaountry’s
strategy determined by its resource endowmentsacid-political philosophical confines.

Some writers (e.g., Madu, 1992 and Raz et al, 2GQf)gest that developing countries need to payeclos
attention to the appropriateness of technology edted for transfer. Others like Emmanuel (1982nephat a
technology considered “appropriate” to developimgurdries would be an underdeveloped technology.hSac
technology, Emmanuel contends, would be one thaeZes and perpetuates underdevelopment” and suttei
technology that should be avoided if developingntoas are to make any headway. We are inclineside with the
advocates of appropriate technology such as Ma8@2)1 Although it maybe ideal to transfer the mosidern
technology without major modifications to suit tleeal environment, it is doubtful that wholesaleapthtion could
achieve desired objectives. For one, most of €4 are in or near the pre-industrial stage of eooa development.
Perhaps it would constitute too much of a leap feopre-industrial society to high-tech societymby be questionable
whether most LDCs would have the requisite absegptiapacity to productively utilize ‘top of the éintechnology
from high-tech society. “Appropriate” does not meéander-developed” but that the technology in goesis readily
suited to the LDC context and environment at modest. It means setting in place a “vital nexusioag options,
development strategies and policies that engerslarsessful acquisition and assimilation of a tetig (Goulet,
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1997) that makes effective use of LDC’s resourceba@pabilities and sensitive to its environmena@M, 1992). The
successful transfer of appropriate technology thilis ultimately depend on the ability of the MNEl&rDC to develop
a mutually acceptable definition of appropriatenieseelation to their goals. In other words, ti@wve a successful
transfer of technology, LDCs need to define theghhological needs accurately in alignment to MNectives of
markets, efficiency, or access. This leads usitaext proposition:
Proposition 3: The quality and quantity of benefitat an LDC may derive from technology transfdf deépend on the
LDC'’s ability to identify and acquire the right lelof technology.
Another issue of relevance to MNEs is the extentasftrol over the technology. According to Dunn{i§93),
about 80-90% of technology sales occur within theaaded industrialized economies through privat@gir The UN
(1994) also reports the MNE as the most importantce of technology to LDCs. If technology is goiled by MNEs
from the advanced industrialized countries, howntban their goals be congruent with those of LDCA®ailable
evidence indicates that LDCs are entering intcatafative agreements with MNEs to achieve commgectities (Ito,
1986). Areas of cooperation include R&D activitieBhus, through such agreements, the interestsNEd/and LDCs
can converge.
As a corollary, a firm'’s realization of the bensfégmanating from its desire to control the techgylwansferred
depends on the firm's value orientation (Chakrdawarand Perlmutter, 1985). These values may ramgem f
ethnocentric to polycentric orientations. Sincgieen technology may be associated with a particfiten’s value
system, one can expect that an ethnocentric firlineffect technology transfer through a wholly-owingubsidiary in
order to achieve a benefit-value system fit. Gndther hand, a polycentric or to some extent,ceggetric firm is more
likely to realize a benefit-value system fit thréwan alliance mode of technology transfer. Out peaposition is thus:
Proposition 4: An MNE’s choice of technology tramdfe a host country will be contingent upon the Mslkalue
system.

Proposition 4A: The greater the alignment betweeViNE's value-system and ethnocentrism, the moedylike firm
will transfer its technology through a wholly-ownsabsidiary.

Proposition 4B: The more polycentric or geocengifirm appears, the more likely the firm will trdesits technology
through an alliance mode.

It has been pointed out by Lado and Kedia (1992) the greater the degree of complementarities degtvthe
resources and the capabilities of two organizatitime greater the desire to cooperate betweennbditms. In other
words, the greater the extent to which a compargssurces and capabilities require another compaegources and
capabilities in order to produce a given productegploit a particular technology, the stronger thilingness to
cooperate between the two organizations. Thisigaghat the greater reliance of one firm's aseatanother firm’'s
technology, the greater will be the commitmentdoperation to realize mutual benefits (Teece, 198VE extend this
argument to propose of MNEs and LDCs thus:

Proposition 5: The degree of commitment to coogebattween two an MNE and an LDC will depend ordéggee of
complementarities between their resources and déiped

Also of importance to LDCs and MNEs is the locatmintechnology-related assets or research fadlitid#he
location of these assets is important because ¢néyance a country’s ability to improve or sustasmhuman and
physical capabilities to innovate or produce tedbgy. Obviously, the greatest concentration o&agsh facilities is in
the advanced countries. In fact Dunning (1993) leasjzed that only 4.3% of worldwide research expengliis
incurred in developing countries. The questiomtlewhether MNEs would locate research in develgmiountries,
and since technology is proprietary knowledge, WdUNEs eliminate any restrictions on the use ofrttransferred
technologies? The answers to such questions ibeditet to benefit from technology transfer by amNB®to a
developing country, the latter must pursue certtategies. Since developing countries are atuaristages of
development, different strategies would have tgobesued by the various countries. These discudsias to the
following proposition:

Proposition 6: The willingness of an MNE to locate liesearch facilities in a developing country ndgpend on
identifiable MNEs benefits from such a location.
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LDC Strategies to Achieve Congruence

Potential strategies that LDCs can pursue in otdebbenefit from technology are varied and dependten
individual LDC’s resource endowment and stage a@neeic development. For example, strategies thdial may
pursue vary from those that Angola or Nigeria magspe. Whereas Brazil may adopt strategies togtinen its quest
for technological self-reliance, Ivory Coast or anmay pursue policies which may ultimately lead their
technological dependence on MNEs. The strategesusised below may be appropriate for mid-levelettging
countries. This is because low-income LDCs sucBwsindi and Bangladesh may lack the factors whittact FDI
(World Bank, 2005). On the other hand, high-incdr®Cs such as Saudi Arabia and Kuwait may haventbans to
purchase their technological requirements. Thiwds the mid-level LDCs subject to decision-théoranhalysis by
MNESs in their investment decisions.

To mutually benefit from technology transfer, an@Dnay specify the performance requirements of tiNEM
Such requirements may include for instance, theodisagement or outright prohibition of assemblynpdaonly set-ups.
In some cases, LDCs may specify the local contetti@percentage of local resources that may bé. uSeme LDCs
may even specify the percentage of managementrpeakto be recruited locally. Because of the cditipa to attract
foreign investors, most LDCs are reluctant to insisstringent performance requirements.

Another approach is to eliminate restrictions om tise of proprietary technology from MNEs. Son@ht®logy
agreements may have restrictive clauses, whichmpade the advancement of the welfare of the natsoaf LDCs.
For example, a technology transfer agreement mslyice R&D activities of the subsidiary in that edty or may
restrict the output or market it may serve. Suwadtrictions may limit the benefits an LDC may derftom technology
transfer. In order words, no goal congruence wileege with an MNE transferor when restrictions iarposed on the
use of the technology.

LDCs can also benefit from technology if they camghase the technology outright or on contractueid
When technology is purchased outright, providedrntbeessary conditions for its adaptation are faMeraMNEs may
not be able to impose any restrictions on the @iskeotechnology. Under such circumstances, th€ ldan utilize the
technology in any way it deems. And since the niebtgy was purchased in an open market, there heiligoal
congruence in that the market determines the parddienefits the MNE and LDC derive from the tratisa.

Finally, some LDCs opt to acquire technology thivigdigenous technological development. This maylbne
by the LDC government investing in higher educatieamd increasing expenditure on R&D. The goverrtmaay also
assist by enacting appropriate policies to encautagal companies to merge or form alliances witkE8. This is the
route countries such as India, South Korea andiBraxe travelled. Dunning (1993) argues that thay be a costlier
route in the short run because increased expenddiarhigher education takes a long time to yielg dividends.
Moreover, without providing added R&D facilitiesicreased expenditure on higher education may bestgew

Requirements for Technology Transfer

Technology transfer may not achieve its intendejgcilyes in the absence of certain requirementae @f the
most important requirements for a successful tensf technology relates to host government pdicielf a
government is perceived to pursue hostile polidesne governments may restrict the export of teldgyto such
countries. For example, most western countriekipitothe export of technology to Libya, Iran, a@dba. Apart from
such renegade regimes, policies such as foreighaege limitations, trade barriers, high taxes,dadization policies
and legislation on foreign investments may limié¢ thxtent of technology transfers (Madu, 1992). hSpalicies in
effect create undesirable business environmenthéosuppliers of technology (hinders their goalieation).

Similarly, technology transfer is constrained bg #vailability of an educated labor force. Gengradducation
and training in science and technology are impértanachieve long-term technological progress, @bsence of
educated labor force leaves an LDC dependent otmahsferor to supply requisite labor force. Acling to Ito (1986),
unless technology recipients become sufficientlpatde of maintaining an introduced production syst¢hey are
unlikely to enhance the capability to modify or imope technology. In other words, a LDC must posSesne amount
of absorptive capacity to facilitate technologynster (Madu, 1992).
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Related to education and training is the availgbitif managerial skills. Technology has to be affesly
managed in order to achieve the desired sociefattibes. Efficient management will lead to thécéént utilization
of the LDC'’s resources, making it possible for L2C to plan the use of its resources. Finally, ¢b#ural and value
system of a country may also impact technologystiem National culture and value system need todmive to new
technology. According to Kogut and Singh (1988yeistment decisions by MNEs as well as the lev&®&D activity
performed by US MNEs in a particular country arBiuenced by the cultural distance relative to Aroan culture.
Perhaps, the closer the national culture of a LBGhe MNE’'s home culture, the more probable thecess of
technology transfer by the MNE to the LDC in quasti Our discussion has not covered every poséitoier that
could influence strategic goal congruence betwe®&EMnNd LDC that can impede technology transferithée have
we delved exhaustively in the technology transfermmmenon.

CONCLUSION

Technology is essential for the development of maton, and the uneven levels of development invibdd
today can be attributed to the differences in #wels of technology between nations. Developingntdes recognize
that to develop, they must have access to techpoleigich is mostly supplied by multinational corptoas.
Unfortunately, the goals of developing countries doquiring technology do not converge with those tloé
multinationals which transfer the technology. Bastthat need addressing for goal congruence iaclid extent to
which multinationals are prepared to adapt thethmelogy to meet the requirements of developingntées, the
determination of the appropriate level of technglaég transfer, control over the technology, and ldeation of the
technology-related assets. LDCs can also benefit technology transfer if they specify performanequirements of
the MNEs, are able to eliminate restrictions onuke of proprietary technology from MNESs, purchéesetechnology
outright from MNEs or encourage the developmentinofigenous technology. To achieve successful telcigy
transfer, critical success factors such as prosimrent public policies, required managerial skilsij/led labor, and a
technology-friendly value-system need to be in @lacLDCs.
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