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Introduction

The challenge of globalisation radiates from a multiplicity of dimensions today. On the one hand, the declining barriers to trade and investment, and the advent of the Internet has radically transformed the economic geography of international production and technological innovation.  On the other, global competition has made it imperative for enterprises to exploit comparative advantage of both home and host countries, especially where individual domestic bases cannot provide the relevant resources, skills and knowledge.  Core technologies, products and the backbone of innovative excellence in many industries like software are being created across a global virtual space exploiting a global vertical and horizontal division of labour. 

According to Markusen (1996), transnational corporations (TNCs) are operating today in the ‘slippery space of global innovation’.  Enterprises are criss-crossing the collaborative network globally to draw on human, entrepreneurial and intellectual capital of different nations. These concurrent developments in information and communication technology, and logistics and supply chain management around the world have made a profound impact on the discipline and study of international business. 

This paper aims to show that in the new era of global outsourcing, static theories of transaction cost economies and attendant enterprise structures will be superceded by theories of dynamic value chain management in virtual space among a network of small and medium enterprises (SMEs) resulting in dense clusters of virtual transnational enterprises (VTNCs). So far, the focus has been on the structural characteristics of transnational entities that trade across borders with certain forms of business enterprise as opposed to other forms.  The purpose of this paper is to illustrate the new developments transpiring in the virtual space of the information revolution and their global impact for consumers and competitors today.  

The paper draws significantly on anecdotal evidence of global production and innovation in product markets and intrapolates these into an organising framework. We draw on the concept of networking of firms to demonstrate how networks rather than internalised structures are superior engines of growth in factor, intermediate and product markets through the rich and diversified institutional interchange that results. The most effective networks are those that focus on alliances rather than contracts, and hence trade off faster innovation against the hazards of arms-length transactions. We will also outline that enterprises that are “information enabled”, have spent adequate learning efforts, and have been successful in creating intra and inter firm linkages are in a better position to reap the advantages of networking.

It is perhaps appropriate to point out at this stage that in this highly complex field of study, this initial attempt is only exploratory as the demonstration of all the nuances would require much more elaborate research that is beyond the scope of this paper.  The individual implications of these new developments need to be systematically explored in a new paper assuming there are significant omissions in this one.  The multidisciplinary context of this paper draws on the economics of transaction costs, information asymmetry and geography; information science and technology; organisational science and strategic management.  This is both a strength and a weakness –for its breadth of coverage and for its lack of depth.

We first introduce the theoretical underpinnings of FDI in international business followed by a section on information asymmetries and coordination failure. This is accompanied by a section on the role of information and communications technologies in alleviating market failures, followed by two complementary sections on the current issues confronting TNCs and the Asian challenge. Virtual enterprises as interstitial organisations and how they facilitate concurrent engineering, dis-integration and spatial mobility is discussed next, followed by aspects of dynamic flexibilty and how TNCs and SMEs are faring. Finally we discuss the power of virtual networks and implications for future research.

Theorectical underpinnings

With the progressive ‘hollowing out’ of TNCs whereby manufacturing shifts to low wage labour locales like China and services to India, there is no time like present to seriously think outside the box of dominant paradigms of IB literature.  The decline of the TNC’s control in the upstream and downstream ends of the value chain will mean that TNCs would need to innovate and generate intellectual property at a much higher rate than before. But even as the economic geography of global production is being transformed, a subtle but significant shift is occurring in the way international business is reconfiguring in the new millennium.  The shift is fundamental because the boundaries between enterprises are becoming blurred.  The emergence of the virtual TNCs (VTNC)
 and the supply chain management (SCM) companies has become a more widespread form of business enterprise differentiating, integrating and coordinating value chains within and across nations. VTNCs and SCM companies are breaking down the geographical barriers of countries and regions, enabling the outsourcing
 of corporate business activities (e.g., call centers) from developed world (e.g., USA and Australia) to developing countries (e.g., India and Philippines). These new enterprises provide the technology to connect seamlessly across the extended virtual value chain which will in turn, enable dynamic value chain management to tap into scale, scope and agglomeration economies.  

In fact the days of unprecedented domination of the TNC in international business studies may be numbered. And in its place, the model of the VTNC may come to rule, where individual atomistic firms motivated by their self interest align with each other with the help of the incentive mechanism towards achieving market objectives. VTNCs often embody characteristics of being “enterprises-within-enterprises”.  According to Nohria and Berkeley (1994, p 115), the key characteristics of VTNCs is that their structure consists of the enterprise of information and technology rather than persons. A VTNC appears to be a structure-less enterprise even though networking across firms creates ambiguous external boundaries.

Yet, a casual reading of the recent issues of international business journals
 will indicate that the scholars are as yet debating the merits of the frameworks written some forty years ago, starting in the wake of Steven Hymer’s celebrated thesis titled “International operations of national firms” submitted at the MIT.  The questions that recur with invariable familiarity are: what form of business enterprise or governance structure does the TNC enterprise assume when trading across borders – i.e. what is the ideal structure to perform the exchange function rather than the value adding function (see Dunning, 2003). The answer that invariably emerges is “an internalised approach, which bypasses failures in intermediate and final markets and replaces them with the own internal enterprise”.  Some minor modifications to the internalised model are admitted where alternative models of collaborative enterprises are seen more as networks working within TNCs.
 

Although these models analysed complex phenomena in rigorous and precise ways, the important aspects of the nature of creation of dynamic competitive advantage through inter-firm linkages was short-charged by elaborate deliberations on the mode of governance and resource allocation in a static framework of internalised TNCs.  It was Hymer who focused on firm specific advantages that led national firms to become international through the possession of intangible assets not easily acquired by others; or how the international firm may maximise this firm-specific advantage by appropriating the rent using an internal governance structure.
  Hymer’s thesis was thus prescient in elaborating on the structural market failure in product markets but less known for its allusion to cognitive failures in intermediate markets for knowledge and other inputs (ccordination failure).
 However, it was the idea of coordination failure in the intermediate markets that struck the fancy of the Reading School.  This idea still dominates the major discourse in IB today. It is true that atomistic enterprises or individuals by themselves are too small to participate in industries which involve complex technologies representing marriage of a dense array of related technologies, skills and assets on the one hand and many intermediate markets on the other.  The traditional solution is a single firm internalising intermediate markets, coordinating and transforming inputs through value addition into final outputs.  In other words, the market itself cannot undertake the transformation function (Dunning 2003, p 108), especially the coordination of quantities between far-flung and interconnected units of production systems. It is here that the skills of the firm to transfer and absorb the vector of resources, skills, knowledge, capabilities and intermediate products become vital.  

Such was the “golden age” of the vertically as well as horizontally integrated TNC that the firm was  locked into intra-firm linkages with other division of the same firm (Buckley and Casson, 1998). In the upstream functions, the coordination of value adding functions needed strong managerial skills to integrate discrete stages of production and distribution combined with entrepreneurial dynamism in resource accumulation and deployment.  Much of the coordination skills was a function of superior information (knowledge) emanating from experience and learning advantages.  In the downstream functions, enterprises were more successful in conveying the superiority of their offerings in terms of value of products sold through information exchange with consumers. These transpired within “closed systems” within the internal markets of the firm. 

Soon it became apparent that closed systems are neither beneficial to enterprises nor to the environment.
 With the advent of strong Asian competition, these firms were dis-integrated whereby networks increasingly became superior engines of innovation and efficiency, partly because these networks could tap into the comparative advantage of multinational resources as well as firm-specific advantage of intermediate and product markets. Japanese firms have long followed and perfected this process and in their wake the Koreans and the Taiwanese have also followed the networked mode.  Central facets of the enterprises that act as glue are trust, high degree of shared vision and broad communication of strategy. Individuals learn how to link with each other even though many of them have never met with each other. Consider Buckey and Casson’s (1998) own admission about the pitfalls of internalisation in this regard:

“ A network does not have to be built around a singe firm…(and) may consist of group of independent firms instead. Sometimes these firms are neighbours as in the regional industrial clusters….such as Toyota city (which) have been hailed as an Asian innovation in flexible management….(1998, p 32).

John Dunning’s OLI model focuses on the end objective, namely that of maximising competitive advantage through market seeking, efficiency seeking, resource seeking, and strategic asset seeking investments across borders. The mode of governance or enterprise structure is but one of the pillars of the paradigm. A reflection on the various modes of wealth generation would reveal that business is as much about individual activities of value adding as it is about coordinating the value adding entities through inter and intra-firm linkages. Thus the central aspect of strategic management is about creation of competitive advantage through knowledge accumulation, within an appropriate governance structure.  In today’s rapidly changing global production networks (GPN) as a result of progressive liberalisation and deregulation of trade and investment and the rapid diffusion of information and communication technologies (ICT) the constant upgradation of ownership and location advantages has become more important than ever.  Earlier, resources including financial ones were sticky, information was scarce, linkages were difficult to establish. Today, resources have become mobile globally, information is much more widely available and linkages are easier to establish.  Countries offer a portfolio of locational assets that includes access to markets and immobile tangible and intangible resources.  Similarly, enterprises offer the resources and capabilities that the countries need to advance their development: a package of mobile tangible and intangible assets that includes capital, technology, know-how, skills, brand names, organizational and managerial practices, access to markets, competitive pressures, and environmentally sound technologies and managerial practices.

information asymmetries and coordination failure

Typically large enterprises enter factor, intermediate and final product-markets primarily to coordinate and enhance activities across a value system. This is maintained through the crafting of a global vertical or horizontal division of labour between affiliated organisations in different countries.  The main incidence of structural and cognitive market failures (see Bain 1959, Hymer, 1960) arose due to a lack of information and knowledge, and asset specificity as entry barriers.  

But enterprises themselves are not entirely immune from problems of coordination failure. Problems such as i) incentives, ii) communication and coordination, iii) selection of partners and individuals and iv) decision-making can be viewed as largely resulting from the fact that information is imperfect and costly (Stiglitz, 2002).  Although in certain markets, the costs of entering into arms-length transaction may be high, management through hierarchies and other administrative fiat as in large TNCs, introduces its own problems of interdependence.  For example, hierarchies may reduce but not eliminate the problems of opportunism within TNCs due to the failure of the incentive mechanism to work effectively. In hierarchies, whenever costs and benefits do not accrue to the same individual or partner, there is an incentive problem and with it the problem of opportunism; even linking pay to performance may not ensure optimal performance by employees in a TNC. Consider a pharmaceutical enterprise in Japan performing clinical trials of a drug molecule in the USA and Australia through its affiliates. In the process of the clinical data analysis, the Australian affiliate may have come to discover some information that has strategic implications on the long-term viability of the project, which would have been invaluable to the parent company.  Let us now say that the affiliate does not reveal this information to the parent enterprise in fear of the revenue streams being terminated, since payment is usually based on successful conclusion of the project, and not on its untimely termination.   This is a real problem even within internalised markets of TNCs.

In hierarchies, few managers have sufficient information to make a good decision without consulting other people. Information is divided and dispersed throughout the enterprise and individuals may be powerless to communicate the right information to top management in tall hierarchies, even as information gets distorted through the filtering process.  Buckley and Casson (1998) recommend delayering or flattening TNCs whilst maintaining vertical control in hierarchies to solve the problem.  But this is unlikely to be a solution for the political problems in enterprises. Insofar as enterprises make selection of country directors or internal suppliers, knowing whom to hire and fire, whom to assign what job, or whom to promote may or may not be guided by principles of comparative advantage that the individual possesses over others in terms of skills and capabilities. Finally, in terms of collective decision-making in large TNCs, due to imperfect and often contradictory information, different decision-makers come to different conclusions about desirability, viability and options.

These problems of incentives and coordination as above can be viewed largely as problems of asymmetric information between the players, i.e., the employer (parent) and the employees (affiliate).
 If managers could costlessly observe everything that employees do, they could simply tell the employees what to do and pay them only when they complied. Hence, bypassing markets and establishing internal ones to lower transaction costs may not be the ultimate panacea for all problems of coordination. On the other hand, if the problems of asymmetric information could be largely attenuated, the problems of bounded rationality, uncertainty and opportunism marring arms length transactions could be similarly reduced.

The role of information and communication technologies

The information asymmetries that plagued the ‘market for lemons’ can be resolved at comparatively low cost through the provision of open ‘highways of information’ to buyers and sellers. Internet sites are ideal in reducing information asymmetries between buyers and sellers.  Buyer confidence in search goods is increased through product and seller accreditation and fraud protection.
 On the other hand, coordination within and between enterprises has become easier through greater connectivity, development of virtual reality and novel ways of interchange both in real time and in asynchronous modes. 

In other words, the coordination advantage that was the exclusive preserve of TNCs can in fact now be partially substituted by an information overlay and interface provided by IT enterprises to SMEs. The routines of knowledge sharing and governance through incentive structures can be enhanced substantially through VTNCs that overlay the enterprise superstructure.   As Rugman and Verbeke (2003) state, a benevolent institutional environment may lead cluster partners to benefit from untraded interdependencies that may be more related to learning capability creation at the level of the cluster than to conventional technology spillovers (2003, p 132). The ability to tap into such interconnected clusters will now be possible through the availability of information as a key resource in this benevolent institutional environment, characterised by high degree of trust and interdependence.

Herein lies the power of the information and communication revolution. VTNCs provide the ideal platform to synthesise firm-specific advantage with nation specific comparative advantage in individual, atomistic firms collaborating within a fine inter-firm division of labour.  Such enterprises draw on the human, entrepreneurial and knowledge capital of technologically advanced nations, and combining the same with comparative advantage of human and physical assets prevalent in other nations, including its own array of resources and capabilities.  Through the interchange, the individual nodes of the VTNC sustain and maximise their own domestic array of skills and capabilities and their effective combination helps to synergise a product or service which is more than the sum of its individual parts. 

Today competitive advantage embodied in economies of scale, favoured access to raw materials, strategic assets and markets, and cost advantages are no longer absolute barriers to entry and mobility for SMEs and SCM enterprises around the world. The barriers that still remain are brand names, and managerial know-how embodying capabilities to coordinate vertically within, and horizontally across, value chains. Resources, information and linkages can be harnessed through interstitial VTNC networks of IT providers that act as elastic membranes to differentiate and integrate scattered knowledge assets in locales rather than within internal networks. As linkages become more dense and dynamic, information, resources and assets are shared more intensively in horizontal configuration than vertically.

The challenge facing TNCs in the new Millenium

With the information revolution and the advent of SCM enterprises, there are essentially two challenges posed by VTNCs to TNCs today: how to reach increasing levels of scale and scope economies vertically and horizontally within the internal TNC network; and how to exploit agglomeration economies existing externally in national clusters. Let us look at each challenge in turn.  

First, in final product-markets, ICT has made it easier for SMEs to communicate the reliability and functionality of standardised goods to buyers on an unprecedented scale.  It is now possible to provide and obtain feedback at virtually zero marginal cost by SMEs about product quality and seller reliability over the internet, previously prohibitively expensive.
  In addition, greater variety through recombination of more varied inputs which are sourced from longer distances (with more sophisticated and faster integration and inventory control) is becoming increasingly common in many standardized manufacturing markets (Leamer and Storper, 2001). 
  In other words, in final product markets, SME brands  may be enhanced by ‘cluster reputation’ wherefore the goods originate as in the case of Bangalore software startups.  In intermediate markets, as the complex and unfamiliar coordination tasks can be converted into routine activities successfully accomplished at remote but cheaper locations (e.g., commodification), the advantage of coordination of tasks in the value added function by a hierarchy of managers within internal markets of TNCs will be less competitive. If the product is standardised, the value chain can be managed with the automation of intermediation and coordination of tasks through codified information. Thus disintermediation of markets will be possible.  If the product is not standardised, and its process technology is not codifiable, VTNCs may play a greater role in integrating factor, intermediate and product markets.  But once all systems integration is in place, the role of hierarchies will attenuate.  And there is no reason why VTNCs cannot substitute hierarchies in external markets when software companies thrive writing programs for internal integration within enterprises.

Insofar as agglomeration advantages are critical in certain high technology industries,
 Leamer and Storper (2001) conclude that Internet will facilitate exchanges of physical goods place within geographically-limited neighbourhoods, certain forces for  deagglomeration, notwithstanding. Location of the different stages in the division of labour in the automobile sector is a case in point. Making the frame, the doors and the wheels, and doing the assembly - at not too great a distance from each other or the spatial agglomeration of certain parts of the chain have increased greatly as a share of value added.  This agglomeration facilitates extremely fine and highly efficient divisions of labour that make it uneconomic for a single firm to employ these specialists on a full time basis. Businesses instead "outsource" many of these functions to specialised firms producing intermediate intellectual inputs.  This makes the role of specialised cluster more, and not less important than TNCs even as increases in product variety becomes of critical importance.

institutional context, agglomeration and the role of interstitial organisations: the Asian case

‘Interstitial’ organisations span the interstices between enterprises that are non-competitively pursuing similar goals.  Like VTNCs, interstitial organisations in the physical sense, such as Japanese government or Keiretsus provide a mechanism for information and communication sharing among both competitive and non-competitive infant enterprises to achieve better inter-organisational coordination of value activities. This helps achieve scale, scope and agglomeration economies. 

The importance of the role of the nation specific comparative advantage – the physical and institutional infrastructure that the firm uses to perform the exchange and value adding function is demonstrated in the Asian case.  Japanese, Korean and Taiwanese firms have long excelled in skilfully deploying networks as drivers of competitive advantage both as tightly knit social systems and as rational enterprises in pursuit of sales and profit maximisation.  These Asian enterprises have perfected the art of combining the benefits of vertical co-ordination, horizontal linkages and externalities of clusters that engender agglomeration.  Just as location bound comparative advantages of highly skilled human capital are important, the benefits of clusters through the dynamic related and supporting linkages are even more important.  This has been underplayed in the IB analysis of the internalisation school.

The question that arises now is that how certain enterprises do the process of developing and sustaining competitive advantage better than other enterprises. Or, what keeps SMEs small and medium? Some enterprises face vicious cycle of within-enterprise market failure if they lack information about inputs, knowledge and coordination techniques. This may be due to the idiosyncratic nature of institutional or policy environment facing firms in particular locations. The Ministry of International Trade and Industry (MITI) in Japan, and the Ministry of Industry (MoI) in India stand at two opposite extremes of efficiency in management of information allocation.  Whereas Indian firms prior to economic liberalisation in 1991 were blocked from drawing on global resources and information (knowledge), Japanese enterprises were helped by MITI in being given the right information about these essential ingredients. Known elsewhere as ‘indicative planning’, however, the ability to purchase, absorb and transform the inputs into outputs depend as much on availability of resources and information as the capacity of enterprises to exploit the same.  Here a market failure in learning more advanced technology might frustrate the efforts of the recipient enterprise to upgrade and innovate.  This may be a result of the recipient enterprise failing to spend sufficient effort to develop and learn the technology; or a more general failure of the institutional framework that deprived the enterprise from obtaining proper sources of information, skills and technologies.  In general, the incidence of market failures
 within-firms is more rife in innovative advanced technology than in operational mature technologies. 

The case of MITI especially in research and development of information processing technology (computers) is a striking example. Various Japanese infant entrepreneurs were brought together by MITI in cooperative research and development in electronic devices and opto-electronic industries (Fransman 1990).  Rather than a single enterprise being responsible for major achievements of this industry, significant complementary roles were played by different enterprises in Japan.  The roles played by competing and cooperating private companies, by government research laboratories, by planners and by universities comprised of the Japanese Technology Creating System or Japanese System. Acting as a go-between the government representatives searched for common ground between firms willing to participate in cooperative research whilst maintaining the privacy of knowledge and information which individual enterprises regard as sensitive.  Information was released selectively to each individual partcipant in the collaboration based strictly on the need to know basis without undermining the proprietary advantage of individual enterprises (Fransman, 1990). In the downstream end of the value chain, MITI subsidised financial costs in selling computers. The role of Japan Electronic Computer Company (JECC) was to buy computers from the manufacturers and rent them to users. While the JECC was owned jointly by the computer manufacturing firms, it received significant loans at subsidised rates from the Japan Development Bank.  

In other words, MITI enhanced vertical and horizontal linkages within and across organisations.  It thus prevented the monopolisation of technological information, which led to lower social benefits from the use of this information than would be derived if the information was more widely spread. Japanese enterprises are thus characterised by dense inter-firm linkages between suppliers, customers, regulators, producers and others exchanging resources and information coordinated by government agencies, interlocking board of directors, cross-holding of equity, long terms contracts, trust based relationships and mediating roles of banks, trade associations and consultants.  This shows that enterprises which have a long-term approach towards collaboratively nurturing and enhancing the cooperative inter-firm networks have a better chance of survival by reaping agglomeration advantages than firms which focus purely on contracts.  This also links the institutional context of information dissemination to advantages of agglomeration in networks.

markets and hierarchies

Coming back to the orthodoxy of the school of internalisation, we note that hierarchical forms have been favoured for two principal reasons, namely, asset specificity and complexity. Asset specificity occurs where knowledge is not amenable to transmission by the sender to the recipient whereas asset complexity is found where a large amount of information is needed to articulate to potential buyers the features of a product. Vertical coordination of discrete stages of value activities facilitates the avoidance of uncertainty, opportunism and other infirmities associated with arms length transactions.  Vertical coordination may also facilitate the use of production capacities in plants with greater flexiblility to realise economies of scale and scope (Caves, 1982).

However, scholars of organisation studies and economic geography observe that as an alternative to markets and hierarchies and in response to changing global market pressures and consumer demands the concept of network is rapidly emerging (Miles and Snow 1986, Powell 1990). These new organisation forms, elsewhere labelled as mixed modes, combine both hierarchy and market mechanisms in a complex network of organisations that are more responsive to rapid environmental pressures including heightened market volatility, globalisation of business, increased uncertainty and demographic changes in the consumer and labour markets. 

Information communication technologies offer capabilities to overcome the key barriers of time and distance around which traditional organisational forms have been designed (Fulk and DeSanctis, 1995).  Previously, organisational forms were designed to match communication needs whereby boundary spanning units were created to link uncertainty reduction activities within the organisation to activities within the external environment (Scott, 1995).  Yet these days, the dramatic increase in speed, bandwidth, and connectivity, coupled with the integration of communications and computing technologies with rapid reduction of costs of communication (Henderson and Venkatraman, 1994) offer important advancements for network organisations. 

Concurrent Engineering, Dis-integration and spatial mobility through the VTNC

Becoming increasingly common in research and technology are corporate basic research laboratories supported by set of smaller applied research laboratories and technical units at major production plants.  Howell (1992) found that by early 1980s many corporations found their research activities increasing overseas and improved communication between research sites was important to: a) co-ordination, b) avoid duplication and increase efficiency, c) increase information and resource sharing d) lower laboratory isolation, e) research on multi site or split basis.

Increased use of shared databases, email, video conferencing and workstation technology has now enabled companies to explore ways in which R&D can be undertaken at different sites.  TNCs seek more collaborative ventures with other firms, and research institutions as well as contracting out specific research and technical tasks such as toxicity tests (Harrigan 1985). The greatest growth has occurred in joint R&D arrangements in computer software, new materials technology and telecom. 

The list of possibilities through the interstitial intermediation of VTNCs in global production is almost limitless. Virtual teams of biomedical, pharmaceutical and health information systems specialists from Tokyo, Kansas and Sydney are clustering around a virtual R&D project involving heart drug development; telecommunications companies are developing router-testers (testing equipment for IP devices) through cooperative interchange between Melbourne, Vancouver and Calcutta using the ‘source code control system’.  The case of Agilent Technologies innovating through a VTNC is instructive.  

Agilent Technologies has three global R&D centers that contribute to the development of Router-Tester - a communications network solution and testing equipment for IP devices.
 The process of design and development itself is a collaborative effort with coordination of the whole program being headquartered in Melbourne where the General Manager is located. There are essentially three parts of development of the technology. Hardware design and development which is the preserve of Melbourne; Protocol emulation (implementing the protocols) which is looked after by Kolkata; and traffic generation application, which is looked after by Vancouver.  At the start of the product development cycle, R&D managers from each of the three regions get together in face to face meetings and finalise requirements of the evolutionary product.  Often, the current vintage of the product provides the base model for development of the new product.  Once the requirements of the next generation of technology are fixed, each discrete part is performed in relative isolation, accompanied by documentation in every step.  Through the ‘source code control system’ each center can refer to the other centres’ progress on a daily basis to minimise the risk of non-integration. This is a close collaborative effort, along with daily interaction and followed by occasional visits. 

Hence, advances on ICT especially its integration with computing technology obviate the need for phyiscal proximity of nodes to achieve horizontal or vertical coordniation.  Concurrent engineering is now possible particularly in product design reducing the need for linear and sequential processing across functions being replaced by parallel processing. Integrated communications and information technology permit more fluid design procedures.  Traditional functions are replaced by teams that include individuals downstream in the process who previously would have to wait for prior steps to be completed before their own step could be performed. But more importantly, whereas in the 1980s, global vertical integration and conglomeration of TNCs under internalised structures was the rule, the 1990s are characterised by dis-integration (see Ray, 2000). Examples of this abound, Philips being one such case where there has been a lot of dis-integration.  For example, a decade earlier, enterprises were backward or forward integrating to assure sources of supply or markets respectively (Fulk and DeSanctis, 1995).  Now the trend, including in major TNCs is to work with suppliers to improve their performance through investments in ICT (Cash et al). 

Flattening of hierarchies and resultant leaner organisations are often attributable to communication and information technologies subsuming the coordination aspects of managers in a hierarchy.  Because ICT can provide the technology based means of coordination and control, human based coordination can be reduced in certain parts of the hierarchy (Fulk and DeSanctis, 1995).  The ICT itself facilitates the institution of the VTNC, which acts as an ‘enterprise within an enterprise’ or as a network of enterprises. ICT also provides the dispersion and integration of resources and information across national borders to achieve local specialisation, spatial mobility and outsourcing for speed (Ernst and Kim, 2002, p 1419).  Ernst and Kim (2002) explains how global production networks (GPN) links flagship networks affiliates with suppliers, service providers as well as partners in strategic alliances providing quick access to resources and information. 

On the supply side, an enterprise may manage its relations with suppliers by requiring each supplier to adopt electronic data interchange (EDI) which permit tight coupling and minimise problems of opportunism and impacted information (Nelson and Winter, 1977).  Managing forward in the value chain with EDI, it may similarly effect tighter coupling thereby cementing relationships with buyers and reducing uncertainties through greater routinised transactions. Similarly increasing number of alliances in a network cut across industries and link divergent value chains with ICT. 

can small firms innovate?

There are many purely domestic small and medium enterprises that are leaders in innovation and have the potential to become global firms - (Audretsch, 1995).  Also, firms from developing countries innovate, either on their own, in conjunction with supportive technology strategies offered by governments, or in different forms of alliances with TNCs.  The advantage for these firms lies in the formative stages of new and emerging technologies, making customized industrial machinery, or designing fashion-sensitive consumer items- areas in which they may initially be exploiting niches that subsequently offer opportunities for further technological upgrading. 

In competition, enterprises are known to maximise market opportunities by pursuing three principal goals, namely economies of scale, scope and agglomeration. While some IB scholars have focused on economics of scale and scope, others, particularly those within the strategic management discipline have talked about the economics of agglomeration that transpire in specific locales with dynamic institutional structures.
 Yet, how these twin aspects of competitive and comparative advantage may be combined in terms of maximising scale, scope and agglomeration economies in international competition is yet to be elaborated.  Couched in the OLI model, the economics of scope and agglomeration are principally obtained through location advantages, i.e., cluster benefits in addition to superiority of resources in terms of cost and quality. 

We propose that there exists two critical dimensions of competitive advantage today: physical resources (financial, technological and human) and virtual resources (information, knowledge, capabilities, skills etc).  Sustainable competitive advantage requires an optimal combination of both. The holders of critical resources and information to accumulate power are usually TNCs through their point centrality
 which give them special advantages such as economies of scale and scope as also product differentiation. Now imagine that institutional changes have made resources more mobile while information revolution has made knowledge and capabilities freely available. Those SMEs that so far lacked resources and information can now connect with individuals, enterprises and clusters at national and global levels. The opportunity to interact through a virtual interface raises their competitive advantage both in a static and dynamic context, even as extensive interactions within clusters reduces the point centrality of TNCs as network controllers. ICT also gives them power to connect with global product, intermediate and factor markets increasing their scale, scope and agglomeration economies.  On the one hand, within the dense local clusters, the geographic concentration of an industry expands the local market for specialised inputs and allows local production of a wide array of these inputs.
  On the other hand, as non-location bound resources (a la Rugman and Verbeke, 2003) and codifiable information become more mobile across clusters, collaboration across geographic clusters like Silicon Valley and Bangalore become more viable.

dynamic fleixibility in Innovation: some empirical evidence

So are TNCs poised to take on innovation based competition in the newly transformed world of GPN and SCMs? In other words, with the ‘hollowing out’ of TNCs whereby production shifts to low wage labour locales like China and services to India, are TNCs going to remain ‘innovation-based oligopolies’? 

Data reveals that R&D in TNCs is far from globally dispersed. Foreign subsidiaries are responsible for only 12% of total manufacturing R&D investments in OECD countries (OECD, 1999). R&D spending
- a proxy for the “input” of technological effort at the macroeconomic level- is concentrated in the OECD countries, with about 90 per cent of world R&D expenditure within this group; seven countries account for 90 percent of R&D; the United States alone account for 40 per cent. Less than 10% of R&D by US firms takes place outside the US and an even lower percentage of Japanese corporate R&D (Freeman, 1997; Bell and Pavitt, 1999).  For almost all other countries for which data is available, the percentage is well below 50%. 

Based on UNCTAD data, Ray and Venaik (forthcoming) have shown that the flow of knowledge in TNCs appears to be unidirectional based on a hierarchical transfer of FSAs into subsidiaries in return for royalty payments made by host countries. 

TABLE 1

	Payments of royalties and licence fees, by affiliated firms and by country in Germany, the United States, and the Republic of Korea, 1985-1997 (Millions of dollars)

	
	Germany*
	USA
	Republic of Korea (ROK)

	Year
	Foreign affiliates in Germany**
	All firms in country 
	% of total
	Foreign affiliates in the US**
	All firms in country
	% of total
	Foreign affiliates in  ROK***
	All firms in country
	% of total

	1985
	799
	999
	0.80
	
	1170
	
	
	323
	

	1986
	1224
	1556
	0.79
	799
	1401
	0.57
	
	473
	

	1987
	1518
	1891
	0.80
	1141
	1857
	0.61
	
	574
	

	1988
	1761
	2186
	0.81
	1285
	2601
	0.49
	676
	815
	0.83

	1989
	1683
	2172
	0.77
	1632
	2528
	0.65
	889
	1123
	0.79

	1990
	2272
	2935
	0.77
	1967
	3136
	0.63
	1087
	1364
	0.80

	1991
	2401
	3211
	0.75
	2789
	4035
	0.69
	1184
	1581
	0.75

	1992
	2532
	3211
	0.79
	3207
	5162
	0.62
	851
	1629
	0.52

	1993
	2386
	3049
	0.78
	3152
	5032
	0.63
	946
	1414
	0.67

	1994
	2287
	3087
	0.74
	3514
	5852
	0.60
	1276
	1720
	0.74

	1995
	3017
	4012
	0.75
	4674
	6919
	0.68
	1947
	2385
	0.82

	1996
	2338
	3602
	0.65
	4740
	7854
	0.60
	
	2431
	

	1997
	1827
	2886
	0.63
	6132
	9411
	0.65
	
	2414
	


*Payments for patents, inventions and processes.  Data on the country as a whole for 1985 do not include non-affiliated firms.

**Payments are intra-firm for US and Germany

***Includes payments to non-affiliated firms.

TABLE 2

	Receipts of royalties and licence fees by affiliated firms and by country in Germany and USA 1985-97 (Millions of dollars)

	
	Germany*
	USA

	Intra-firm

	Year
	Foreign affiliates in Germany*
	Country as a whole
	% of total
	Foreign affiliates in the US
	Country as a whole
	% of total

	1985
	83
	546
	0.15
	
	6680
	

	1986
	122
	780
	0.16
	180
	8114
	0.02

	1987
	146
	997
	0.15
	229
	10183
	0.02

	1988
	124
	1081
	0.11
	263
	12147
	0.02

	1989
	106
	1122
	0.09
	349
	13818
	0.03

	1990
	235
	1547
	0.15
	383
	16635
	0.02

	1991
	345
	1515
	0.23
	583
	17819
	0.03

	1992
	472
	1680
	0.28
	733
	20841
	0.04

	1993
	498
	1596
	0.31
	752
	21694
	0.03

	1994
	489
	1720
	0.28
	1025
	26712
	0.04

	1995
	642
	2174
	0.30
	1460
	30289
	0.05

	1996
	653
	2315
	0.28
	1929
	32823
	0.06

	1997
	509
	2282
	0.22
	2058
	33676
	0.06

	
	
	
	
	
	
	


* Receipts for patents, inventions and processes.  Data on the country as a whole for 1985 do not include non-affiliated firms.

Tables 1&2 computed from World Investment Report (1999) based on IMF, Balance of Payments Statistics CD-ROM (February 1999); UNCTAD, FDI/TNC database; OECD, 1997a; Germany, Deutsche Bundesbank, 1990, 1997, and 1998; Japan, Science and Technology Agency, 1998; and United States, Department of Commerce, 1998b.

From Tables 1 and 2, two points are significant.  First, foreign affiliates tend to run a deficit in the balance of royalty and license fees in that they pay more royalty than they receive. Second, foreign affiliates tend to account for a substantial proportion of the royalties and fees paid out from the country as a whole (Germany up to 81%, US up to 70% and Korea up to 83%).  In comparison, the affiliates’ receipts tend to be much smaller as a proportion of the country’s receipts as a whole, especially in the USA.


In other words, the claim that the flow of knowledge in TNCs is multidirectional is not vindicated in so far as the flow of rents in the form of payments and receipts of royalties and licence fees are concerned.  For if it were the case, we would have expected greater parity in the inflow and outflow of royalties to and from host countries as a result of innovative efforts by TNCs. It is also possible that the R&D conducted in the host country is not productive and does not lead to any royalties earned, i.e., the output of innovation (royalty) is not commensurate with input (R&D) which is perhaps an unlikely scenario.
  

It is possible that institutional idiosyncrasies in certain locales are prohibiting TNCs to break into such clusters. Difficulties in reconciling global versus local linkages in quickly responding to market changes make TNCs operations rather unwieldy.  Large TNCs may miss out on the agglomeration economies that obtain from dense local clusters of factor, intermediate and product markets as a result. As is well known, socio-economic and political institutions make up the social structure within which individuals and collectives behave in specific ways.  In the case of India, empirical evidence shows that TNCs in consumer electronics and pharmaceuticals are way behind their local counterparts in adapting to local volatilities in institutions, plagued by the lack of local knowledge of local institutions. 
By contrast, the information available globally through ICT makes it possible for SMEs to track and observe every different activity in different parts of the world and predict the next move of TNCs in various markets. Due to the heaviness of the institutional apparatus that TNCs are made of, it becomes very difficult for TNCs to change quickly in local territories. – the case of Philips in India is good example. For example, the ability of enterprises to adapt to local conditions is critical in consumer electronics in India where local adaptations can be in dissonance with global objectives (Ray, 2001).

The power of virtual enterprises

The dark ages of information asymmetry plaguing organisations in providing incentives, communicating and coordinating and making decisions may soon be over.  In the near future, the key to competitive advantage will lie with those virtual enterprises which combine scale, scope and agglomeration economies in a flexible and dynamic mode by establishing vertical as also horizontal linkages across the world. For individual countries to make this happen, this means ensuring a fertile physical and institutional infrastructure that facilitate smooth flow of resources and information within and across the country’s boundaries. For companies, dynamic flexibility and the means to transfer, absorb knowledge and learn is of central importance. This is more likely to transpire within clusters as collective configuration of enterprises assist the process of learning and innovation than unconnected clusters.

Those enterprises which have been institutionalised in vigorous and dynamic networks have now the advantage of the emergence of the VTNC and the supply chain management (SCM) enterprises that provide the technology to connect seamlessly across the extended virtual value chain which will in turn, enable dynamic value chain management to tap into scale, scope and agglomeration economies. Outsourcing reduces the size of the parent organisation and the scope of vertical integration.  Japanese firms have long followed and perfected this process and in their wake the Koreans and the Taiwanese have also followed the networked mode.  Central facets of the enterprises that act as glue are trust, high degree of shared vision and broad communication of strategy. Individuals learn how to link with others, many of whom they never met.

Figure 1   Transnational Firms
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Figure 2   Virtual Transnational Firms
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Software enterprises in India like Wipro, Infosys, Reliance Infocomm, Satyam are now turning to writing Enterprise Resource Planning (ERP) software that provide virtual interface between SMEs within clusters to promote inter-firm linkages.
 For example, Infosys’ business (solutions) model now rests on four pillars – predictability, sustainability, profitability, and derisking.  The predictability and sustainability aspects highlight the revenue streams likely to be earned by the SME wheareas the derisking aspects allow it to react effectively to volatilities in the business environment.  In between, the profitability pillar allows the SME to integrate the value chain to offer optimum competitive advantage.  

Each firm concentrated thus can rely more heavily on purchased inputs and specialise further on their main line of business.  The ownership advantage of enterprises combined with the ability of VTNCs to coordinate discrete sets of value adding functions in a meaningful way and offering the final outputs as representing value to consumers using resources, technologies, and information within a tightly knit system illustrates how this process occurs. Firms which spend learning effort to vertically and horizontally link functions in the value chain today become successful competitors tomorrow. In the process, the enterprise gains critical knowledge in coordination of inputs and the transformation process. This is possible in a tightly knit locale consisting of suppliers of inputs, factors of production, consumers and competitors, i.e., vertical and horizontal inter-firm linkages (see Porter 1990). Without the embodiment of linkages, firms are seldom successful. This standpoint is echoed in a different stream of economic literature (see for example Hirschman 1960, Lall, 1995, Rodriguez-Claire, 1998 among many others). In time, these SMEs and SCMs may be able to solve many of the coordination problems that plagued their effective exchange functions. 
in the not too distant future

On a more anecdotal vein, we ask question about pressing issues facing enterprises today such as: why is music piracy so rampant? Why was the now outlawed online music network Napster so popular? As is well known the Napster network represented the ultimate form of music piracy, where consumers get together and exchange music on-line free. Napster’s success was due to speed of accessibility, price, disintermediation and freedom of choice to listeners to compile music on their own. 

Within the music industry for example, market intermediation by TNC executives often lowered welfare by distorting the real value of the product. Information asymmetries about the virtuosity of the artistes in a given genre led signing up of those artistes to the exclusion of others who were not given a chance to audition. Bounded rationality about futures markets led to a choice of repertoire that would require a lot of advertising and sales promotion to the neglect of repertoire that would have done well without the elaborate paraphernalia of sales and events promotion etc. Often, the firm’s executives did not even make these products available in sufficient numbers or in regular intervals whereas the audience may have been demanding these products much more than they would be demanding the over-promoted repertoire.

What is the solution? Selling directly to the general public, as in the case of the musician virtually offering his repertoire is one way. The other way is where alliances may be made over the internet within a ‘cooperative’ of musicians and listeners bypassing market intermediaries (mostly TNCs) whereby musicians may broadcast from their own studios or offer repertoire direct to the public for a fee. This would require a different market configuration.  Software enterprises can protect the livelihood of musicians as well as distribute repertoire direct to public at the lowest possible cost. Just like phone companies, we may have VTNC, distributing entertainment software over the internet. Apple Inc has already got into the act of distributing music on the net.

implications

So is tomorrow’s competitive advantage likely to remain the exclusive preserve of the current top 200 TNCs which represent more than 25% of global GDP? Or are VTNCs going to rise in prominence claiming a share of the action? We wish we could gaze into the future with the crystal ball. The ‘hollowing out’ of TNCs makes innovation the only engine that will keep TNCs alive. But of late, innovation in many high technology industries has slowed down considerably. The flow of knowledge does not appear to be multidirectional, which seems to contradict claims of Rugman and Verbeke (2003). 

The winners of tomorrow are likely to be those clusters and enterprises which have institutional capabilities for strong vertical and horizontal inter-firm linkages, acting in sync with the advantages of agglomeration from the organic synthesis of dynamic business contexts.  Equally probable is the model of the VTNC ruling in the new world economic order, where individual atomistic firms motivated by their self interest align with each other with the help of the incentive mechanism towards achieving market objectives.  Communes selling agricultural produce in rural India or the finest craftspeople in Kashmir producing the most exquisite handicraft item may be able to undertake the entire process of production and distribution from their locales, without intermediaries. To facilitate this interchange, the building of trust and confidence among buyers and sellers by accreditation and regulatory agencies will be of paramount importance.  The role of the state and quasi-legal entities will therefore increase and not attenuate.

Ultimately value chains of competitive advantage will be increasingly revolving around spatially mobile physical (tangible) and virtual (information) resources as mutually reinforcing agents, even as hierarchies in internal markets will delayer and wane in their reach and salience.  Competitive advantage will go to those enterprises that are information enabled.  Research in the field of IB should perhaps be directed to observing the changes in the proxies for those variables, particularly the ones that relate to vertical integration (value added), collateral flows of knowledge and information (royalty), increase in R&D expenditure in TNCs and SMEs, and the trade (imports and exports) of physical goods and knowledge between developed and developing countries.  
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� VEs consist of individuals or enterprises working out of physically dispersed or even mobile workspaces connected by a communication link among collaborators. Several individuals/enterprises may form this virtual team as a super-ordinate entity.


� Elsewhere, especially in the IT jargon known as business process outsourcing (BPO).


� Such as the Journal of International Business Studies (JIBS)


� As extolled in Buckley and Casson (1998).


� Hymer’s later works more than adequately demonstrated the wellsprings of his original thesis (See Hymer, 1968).  The gap was also filled by Vernon who argued that characteristics specific to certain (geographically defined) markets cause firms principally operating within those markets to become more innovative than rivals operating outside those markets (Graham, 1978). Vernon’s explanation however fell short of specifying why some firms were more innovative within a given market


� On this, see Dunning and Rugman (1985) and more recently Dunning (2003).


� A closed system characterised by weak backward and froward linkages may have the effect of thinning the market for intermediate products and consequently lead to lack of innovation.


� See Stiglitz (2002)


� Financial intermediaries are actively involved in developing software for fraud protection.


� In particular this is feature of internet auctions where buyer feedback for every business transaction is recorded and verified by accrediting agencies.


� The bicycle cluster of Taiwan characterised by agile SMEs who can change product and process technology through flexibility afforded by their small size makes many differentiated varieties of bicycles through scale and scope and have long captured global product markets.


� As is frequently the case in high technology industries like automobiles, aircrafts etc.


� For a detailed thesis on market failures see Lall (1995).


� Agilent Router Tester tools are designed to speed evaluation and deployment of advanced IP-based services, including IP and IP Multicast services.  Router Tester offers a variety of capabilities that enable labs to save significant amounts of time when validating new services and allow technicians to increase sample traffic to oversubscribed levels without stopping and restarting their test.


� Most prominent among these scholars are Porter (1990), Krugman (2000) to name just a few.


� See Ghoshal and Bartlett (1990) who explain that point cnetrality is maximum when linkages among dispersed vertical and horizontal units are minimal.


� For instance, production of semiconductors requires a host of related industries in silicon, photography, air and water purifiers, and cutters (Ray and Venaik, 2001).


� It needs to be borne in mind that data on R&D are not necessarily comprehensive. Some research activities, notably in developing countries, may not be fully reflected in available statistics. 


� But if this were true, it does not speak well about research productivity of TNCs. In all probability, the reverse flow of patents from TNC affiliates is lacking because of lack of innovation efforts expended.


� The enterprise HCLin India with its SCM solutions gives very significant expertise in product configuration and process consulting as well as systems integration. Many other systems are also in place such as Enterprise Application Integration (EAI), Customer Relationship Management (CRM).


� The case of pop music artiste George Michael suing Sony was due to this alleged failure on the part of Sony to promote his repertoire.





