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THE GOALS OF THIS VOLUME


Over the last two decades, Japanese firms have challenged U.S. dominance in many manufacturing industries. At first the challenge appeared in the form of imports, and early analyses often attributed Japanese success to an undervalued Yen, low labor costs, and unfair trade practices. However, Japanese firms have increasingly brought their competitive challenge to the U.S. in the form of transplant operations, and recognition has spread that their success owes much to superior manufacturing management.  Despite the ups and downs of the business cycle in Japan, there remains a core of world class companies in Japan that have evolved manufacturing management systems that companies throughout the world have been striving to emulate.


This book aims to clarify the challenges facing firms -- both Japanese- and U.S.-owned -- when they attempt to implement these management techniques in a U.S. context. While the most successful of the Japanese manufacturing transplants rely, in varying degrees and in varying ways, on home-country management techniques, the transplants have had to adapt them to fit U.S. conditions. Similarly, the growing number of U.S. firms that are adopting these techniques to strengthen their own positions face a considerable challenge in transforming them to fit local conditions. This book, therefore, addresses the following questions: which aspects of their management systems explain Japanese manufacturing firms’ export successes? Which aspects can be transferred relatively intact to the U.S.? Which parts need to be modified and in what ways? What U.S. management practices need to change to support the adoption of these management approaches from Japan?


The Machine That Changed The World (Womack et al., 1990), a publication of MIT’s International Motor Vehicle Program, traced the superior performance of Japanese auto companies and their US transplants to a set of practices called "lean production." The exemplar of the lean production paradigm is the Toyota Production System. However, Japanese firms have systematically outperformed their U.S. counterparts in several industries other than autos, most notably in office equipment (copiers, faxes, laptops), tires, consumer and industrial electronics (Kenney and Florida, 1993). Although successful Japanese firms in these industries do not always follow every tenet of the Toyota Production System, there is a strong family resemblance among their production systems.


The success of Japan's leading industrial firms has also been attributed to features of broader management systems, those governing the factory and the corporation rather than the shop floor. Many observers highlight the importance of Japanese approaches to human resource management, organizational design, management decision-making, and industrial and supplier relations in buttressing the shop-floor production systems. Here too, notwithstanding firm and industry differences, there are notable family resemblances.


We use the term Japanese management systems (JMSs) to refer to the family of production, factory, and corporate management practices found in world-class Japanese firms. This volume explores the sources of competitive advantage that JMSs provide and the ways in which they are being transplanted and transformed in the U.S. Of course, there is variation in the performance of firms in Japan just as there is any place in the world. Our focus, however, is on those industrial firms that have proven capable of sustained success at home and in international competition.


We focus on two industries, auto and electronics, and analyze the different patterns of transplantation and transformation found in each. Our focus on two industries and on the U.S. distinguishes this volume from other scholarly efforts as it  allows us to analyze in greater depth the dynamics of transfer, transplantation and transformation.


Our choice of the auto and electronics industries is motivated by their large share of the flow of foreign direct investment. To take a recent and unexceptional year, 1995, Japan’s total foreign direct investment overseas was some $50 billion. Of this, $22 billion, or nearly one-half, went to the U.S., and of that $22 billion, $7 billion was in manufacturing. This represented accumulated investment in opening and expanding about 1,700 manufacturing plants across the U.S.  Of the direct investment in manufacturing, 18% was in the electrical machinery sector, and 15% in the transport machinery sector (according to the Japanese Ministry of Finance).


This introduction outlines a common conceptual backdrop that ties together the following chapters. We begin by defining in detail what we mean by Japanese management systems. The following section identifies a number of partially competing but mostly complementary theories of the sources of effectiveness of JMSs. We then sketch the range of forces that shape the transfer of JMSs and the degree of transformation. Finally, we summarize the key ideas of the chapters.

DEFINING JAPANESE MANAGEMENT SYSTEMS


There are numerous possible interpretations of the success evidenced by world-class Japanese firms. On the one hand, some have argued that this success is due to the broader institutional context within which these firms operate in Japan, including close government-business and labor-management relations, and the Confucian cultural patterns that predispose Japanese to work hard and sacrifice for the community. On the other hand, some have argued that their success is due to their mastery of the fundamentals of good manufacturing, such as inventory control, quality, maintenance, training, and so on.


As long as the success of Japanese firms was in the form of exports, the debate was difficult to resolve since all the possible determinants of performance were confounded. But during the 1980s, a growing number of Japanese firms established transplant operations in North America. Many transplants proved to be highly effective, and a consensus emerged that although broad contextual factors are important, much of the competitive strength of Japanese firms is attributable to the policies and practices that shape day-to-day operations on the shop floor or what the Japanese call the “production system." World-class Japanese firms demonstrate the immense pay-offs that accrue to a disciplined implementation of a coherent set of policies governing production. Many U.S. firms by contrast, even some highly profitable ones, manage production under a disjointed set of policies and ad hoc decisions.


Since the publication of The Machine That Changed The World, the Toyota Production System (TPS) has become the standard reference point for many American firms (Womack et al. 1977).   Its core features, such as just-in-time (JIT) inventory, production leveling, mixed-model production, continuous improvement, visual control, error-proofing, production teams, and standardized work, have become well known and widely admired. However, in our view, JMSs cannot be reduced to TPS. First, not every high-performing Japanese firm in the auto industry practices TPS. Honda, for example, practices neither leveled production schedules nor pure JIT to the extent of Toyota. 


Second, and more significantly, Japanese firms have shown exceptional performance in a number of industries where TPS does not seem to provide a universal template, such as memory chips, cameras, tires, information technology, consumer and industrial electronics (Odagiri and Goto, 1997). At least some elements of TPS may not be well-suited to industries where product life cycles are short -- a matter of months rather than years as in the auto industry -- and where even a small plant’s product variety is several orders of magnitude greater than in the auto industry.


If JMSs encompass a rather heterogeneous set of practices and philosophies that differ depending on production technology, product variety, and the duration of product life cycles, we nevertheless observe some strong family resemblances across the production systems of world-class Japanese firms. For example, successful factories that do not have energetic, small-group activities contributing to the continuous improvement of production are clearly outliers. Similarly, good factories without strong commitments to building-in quality and to highly disciplined work and quality assurance procedures are hard to imagine. 


The list of such generic features is long but worth repeating.  In every world-class Japanese plant, we would expect to find spotlessly clean shop floors with a place for everything and everything in its place. Excellent product and process engineering with a shop floor focus (genbashugi in Japanese) is the norm (Imai, 1997).  Bygenbashugi  we mean that many of the highly trained and educated employees (especially engineers) are deployed in their daily work activities to support shop floor activities.  In addition, there are many tools aimed at simplifying and making transparent manufacturing operations so that all shopfloor employees can be involved in improvement.  For example, across a range of industries we see simple, visual ways of tracking progress, and preventive maintenance programs where operators armed with detailed checklists do most of the routine maintenance and trouble-shooting. While not all high-performing Japanese factories use Toyota's elaborate kanban system for pulling products through plants and the supply chain, they all pay a great deal of attention to keeping inventory levels at a minimum in order to accelerate problem detection.  They are also likely to emphasize the importance of reducing changeover times and keeping lot sizes down.  Finally, it is now well-established that Japanese factories are not especially “hi-tech,” but arer rather characterized by the creative use of low-cost automation often custom made in house to assure quality, efficiency, and flexibility (Whitney, 1995).

An Embedded Layer Model of JMSs


If, as argued in the previous subsection, the source of Japanese firms’ successes is not reducible to the Toyota Production System, neither is it reducible to a generic set of production system characteristics.  The effectiveness of Japanese production systems is greatly conditioned by the structure of the broader factory organization and by the corporate management system within which individual factories operate.  We therefore identify three layers in the structure we call Japanese management systems:

• Layer 1:  Shop-floor production systems

• Layer 2: Factory organization and management

• Layer 3: Corporate structure and systems

To these three layers of the management system, we could add a fourth representing the social and institutional context within which firms operate (see Figure 1).

(put Figure 1 about here)


The successes of the best transplants have shown that JMSs -- or variants of them adapted to the local context -- can function effectively in foreign institutional and social contexts. Much less clear is the fate and role of each of the three layers of JMSs in the transplantation process. Knowledgeable observers agree that all of these layers are closely interwoven and interdependent in Japan (Aoki, 1994 ; Aoki and Patrick, 1994; Fruin, 1992;  Odagiri, 1992); but previous research leaves unresolved two key issues that are the foci of this volume. First, what changes to the production system, the inner core of JMSs, are made in the process of transfer? Second, what outer layer policies and practices are found in firms attempting to transplant the core, and how do they differ from those found in Japan? 


Since the four-layer model plays a key role in our conceptualization of these issues, we briefly describe each layer below.


Layer 1: Shop floor production system. To recapitulate the previous section, this layer encompasses hard technologies (equipment, tooling, and so forth) as well as organizational technologies directed toward shop floor operations in the form of rules, procedures, and work practices, including quality standards, quality procedures, standardized work sheets, preventive maintenance practices, quick die changes, kanban, etc. Organizational practices that directly affect operations, such as teams, job classification schemes, and continuous improvement activities are also included in this layer. We would also include manufacturing philosophies that are enacted on the shop floor, like the pull system under TPS, built-in quality, and standardized work.


Layer 2: Factory organization and management.  This layer includes a broader set of factory-level systems and structures that buttress the production system, most notably human resource practices, industrial and supplier relations policies, organizational culture, formal and informal structure, communication, and learning processes.  We should note that some features of Japan’s factory management system only find their counterparts in U.S. firms at the corporate layer.  Indeed, there is a growing literature that highlights the distinctiveness of Japanese factories’ abundant technical resources and considerable autonomy with respect to deploying those resources (Cusumano, 1991; Fruin, 1992; Imai, 1997).  Moreover, in certain industries Japan’s factories are distinguished by multifunctional, multi-product, and  multifocal capabilities that are only rarely found in Western factories (Fruin, 1997a).  The managerial and technical intensity of factories (Layer 2) -- as compared to corporate offices (Layer 3) -- seems high relative to prototypical Western firms.


Layer 3: The corporate layer. This layer includes the business and management systems, support staff, and union structures outside the factory, encompassing corporate R & D, strategy, human resource policies, the relation of the firm to capital markets and to its supply chain. Horizontal and vertical keiretsu are also features of this layer (Miyashita and Russell, 1994; Nishiguchi, 1994; Lincoln et al., 1992, 1996 ; Odagiri, 1992), although others have argued that vertical keiretsu are really part of the factory management system (Fruin, 1997a). Because of Japan’s distinctive interorganizational practices, in particular its bank- and technology-centered business groupings, kigyo shudan and keiretsu, we classify this closely knit network within the corporate level rather than as part of the institutional environment. 


There may be more written about the corporate layer of Japanese firms than at either of the other two layers of JMSs. Beginning with James Abegglen's The Japanese Factory, published in 1958, a large corpus of work has grown that covers the distinctive behavioral, organizational, managerial, and employment practices of Japan's industrial firms. There has also been some work on patterns of growth and diversification among Japan's industrial firms that points to their distinctive differences (Fruin, 1992; Gerlach, 1992; Morikawa, 1992; Shiba and Shimotani, 1997). Likewise, the ways in which factories are integrated into larger divisional and corporate structures may be distinctive relative to the M-form model that describes multidivisional practices in many Western industrial firms (Chandler, 1990; Fruin, 1992). Masahiko Aoki’s description of the Japanese firm as a system of attributes would encompass much of what we have said about layers 1, 2 and 3 (Aoki, 1994).


Layer 4: Institutional environment. For our purposes, the institutional environment is everything outside the corporate system. This includes consumer preferences, the legal and regulatory environment, the educational system broadly defined, and the more diffuse elements of national culture and values orientation. 


It is noteworthy that much of what falls into Layer 3 in Japan, such as company unions, close and enduring relations with main banks and financial intermediaries, high levels of in-company education, and low levels of labor market mobility, depends on the distinctive nature of the broader Japanese institutional environment.  Thus, one of the biggest challenges in the transfer of JMSs is the need for identifying adequate substitutes for the many organizational arrangements that are institutionally embedded in Japan, or making the system work despite the lack of substitutes.
THE SOURCES OF JMSs’ EFFECTIVENESS


If we postulate that management systems underlie the success of world-class Japanese firms, to what do we attribute the effectiveness of these systems?  This requires more than a definition of JMSs: it requires a theory of JMSs. Research to date has not led to consensus on this question, and this volume does not attempt to create one. Instead, the various contributors call on several different, somewhat competing but largely complementary theories. In this section, we identify the four main theories invoked or implied in the following chapters, and identify some of the challenges to transfer that each theory implies.

JMSs as well-designed management tools and techniques


The most straightforward theory of the source of JMSs’ effectiveness emphasizes the production system and the specificity, rational design, and coherence of policies that guide production (Shingo,1989; Monden, 1983; Juran, 1988; Schonberger, 1982). Notwithstanding our argument that the outer layers are critical components of JMSs, there is good reason to believe that the innermost layer -- the production system’s tools and techniques such as preventive maintenance, visual control, quality standards, zero defects, and the 5Ss -- are themselves immensely powerful. 


Many U.S. firms now take for granted that these tools and techniques are worthy of emulation. All of the U.S. Big Three auto makers, for example, have committed publicly to implementing versions of TPS in their worldwide manufacturing operations (Liker, 1997).  However, ten or twenty years ago, the strengths of JMSs’ tools and techniques were not so obvious to American managers.  Big Three auto makers, for example, knew about TPS for at least 15 years before making serious efforts at its implementation.   And the process of implementing these methods is far from straightforward in these companies (Liker, 1997).  Robert Cole's chapter in this volume provides a vivid account of the initial resistance of Hewlett-Packard managers to TQM as it was presented to them in the course of learning from Yokogawa-Hewlett-Packard, their Japanese joint venture; moreover, this resistance occurred despite in  many ways an ideal set of circumstances for borrowing.


One reason for this slow acceptance by U.S. firms was that some of the core technical features of JMSs contradict taken-for-granted tenets of American mass production (Womack et al., 1990; Koenigsaeker, 1997). For example, just-in-time production is diametrically opposed to the economic order quantity principles of American manufacturing and to reliance on technologies such as MRP II for shop floor scheduling.  In JIT, material is pulled through plants to replenish downstream processes. Advance scheduling of raw and intermediate inputs is eliminated to the extent possible. 


A second reason for U.S. firms’ difficulty in adopting these tools and techniques lies in their relation to some of the basic principles underlying the broader management system that constitute Layer 2 of our model. According to one interpretation, these tools and techniques function far more effectively when implemented in an organization that is significantly less autocratic and more participative than has been the norm in the Big Three plants and many other sectors of U.S. manufacturing. Allowing shop floor workers to do their own methods engineering for example flies in the face of the traditional form of Taylorism, which was based on the assumption that only engineering experts can develop scientifically accurate work methods (Adler, 1993).


A second interpretation of JMSs as tools and techniques argues that the source of their performance benefits lies in the resulting intensification of work. Some observers (Babson,1995; Rinehart, Huxley, and Robertson, 1997; Graham, 1995; Fucini  and Fucini, 1990) argue that continuous improvement leads to a continuous elimination of the “pores” in the working day that represent rest times for labor but lost time for capital. In part, the accuracy of this alternative interpretation depends on how the production system is implemented (whether work is in fact intensified or unproductive work is replaced by productive work) and how the resulting gains are distributed. Under either interpretation, however, it is clear that much of the challenge of implementing JMSs tools and techniques lies in their dependence on the broader organizational context to “involve” workers: such involvement requires considerable change to traditional U.S. management, worker, and union orientations. 


This technical theory of JMSs’ effectiveness also highlights a third difficulty in transfer to the U.S.: their industry-specificity. Efforts on the part of U.S. firms to emulate successful Japanese practices were sometimes handicapped by lack of information concerning these more subtle differences across industries. Several chapters in this volume, most notably the chapters by Kenney, Jenkins and Florida, and Nakamura, Schroeder and Sakakibara, analyze these issues, comparing configurations of technical production systems found in different industries.

JMSs as knowledge-creating small-group activity


Some authors have argued that the success of JMSs is due not to the efficiency properties of the production system’s tools and techniques but rather to JMS’s superior ability to create practical knowledge (Kenney and Florida, 1993; Adler, 1993; Fruin, 1997a). In very broad strokes, we might say that the basis of wealth and power over the last few centuries has progressed from land, to labor, to capital, and finally, at the end of the 20th century, to knowledge. From this perspective, JMSs have succeeded because they re-integrate the old manual/mental labor divide and allow for more effective factory-based knowledge creation in the form of both continuous improvement and more radical product-process innovation. JMSs’ effectiveness -- and indeed, the effectiveness of the tools and techniques embodied in the production system -- derive in great part from the way they encourage organizations to continually augment their knowledge stocks. 


A key feature of JMSs highlighted in this view is the commitment to small-group activities as processes that integrate individual and organizational learning (Cole, 1979; Lillrank and Kano, 1989; Fruin, 1998a). It is standard practice to involve many different kinds of employees in across-the-board efforts to identify new and better routines and to diffuse them throughout the organization. On-line teams encourage team-level sharing of best practices, and off-line teams -- quality circles, new model changeover teams, kaizen teams, and so on -- strengthen factory knowledge-creation capabilities. Thus, in this perspective, JMSs are distinctive in their ability to integrate knowledge from workers, technical specialists, researchers, and suppliers, since everybody involved with designing, making and marketing products is linked together in small-group activities.


Small-group activities promote learning in three ways. First, they are a powerful vehicle for generating new knowledge that is likely to lead to operational improvements. Second, such activities help diffuse this knowledge across the organization. Within teams knowledge can be shared by apprenticeship-like practices (“socialization” in Nonaka and Takeuchi’s (1995) terminology):  when employees are mobilized in teams, they bring with them their augmented knowledge-base and impart it to new team members. Third, small-group activities are important for creating a sense of belonging, involvement, and participation. These values are essential for maintaining a workplace environment that is open to knowledge creation and diffusion.


We should note that small-group activity has sometimes been interpreted more negatively. Graham (1995) for example, describes one auto transplant’s team-based structure as a means of encouraging compliance by both the internalization of management values and peer pressure. Graham interprets the “human relations” aspects of small-group activity as its only rationale -- arguing that the teams she studied generated little kaizen -- and that this human relations strategy is essentially manipulative rather than collaborative.


Whether interpreted positively or negatively, there are numerous problems in attempting to transfer Japan’s small-group activities to the U.S. Here we mention one difficulty that is discussed in several of the following chapters.  Small-group activity in Japan often involves a significant amount of top-down direction on the part of management to focus the goals toward management’s business priorities (Fruin and Nakamura, 1997). Cole thus notes (1979) that in Japan small-group activities rely on strong first-line supervisors.  In the U.S., by contrast, efforts to strengthen employee involvement often deliberately bypass shop-floor supervisors to “empower” production workers in ways foreign to Japanese organizations. In the chapter on NSK we learn that Japanese managers attributed the failure of quality circles at their U.S. operations to giving too much power to workers to choose their own projects -- projects that generally focused on “creature comforts” rather than productivity and quality. Several other chapters discuss the challenges to traditional forms of authority from attempts to use small-group activities for knowledge creation.

JMSs as enabling bureaucracies


If on the one hand, Japanese firms seem to rely on small-group processes to stimulate learning, many also evidence a rather high degree of vertical hierarchy formalization, and standardization, at least in their production cores. (Other parts of their management systems may be far less bureaucratic.) Standardized work sheets, for example, lay out in great detail exactly how each job is to be done and these standardized methods are taken far more seriously than in comparable U.S. firms. Japanese firms can mobilize production workers to perform preventive maintenance because these tasks have been extensively documented and standardized.  Unlike the American enthusiasm for “flat” organizational structures, Japanese organizations typically have finely graduated and thickly populated vertical hierarchies.


However, the form of bureaucracy found in JMSs is strikingly different from that found in traditional U.S. firms and echoed in traditional organization theory. The traditional form of bureaucracy is designed for the purposes of control and compliance. The imposition of formal procedures, standards, and hierarchy is a way of assuring that potentially recalcitrant and irresponsible employees do the right thing. When bureaucracy is designed and implemented with this coercive rationale, its efficiency comes at great cost to lost worker commitment, operational flexibility, and improvement momentum. But the bureaucratic features of at least some Japanese firms appear to have a different rationale and different effects:  formal procedures and standards are designed with the participation of line personnel rather than imposed by staff specialists. These procedures and standards serve to identify best practices and opportunities for improvement, rather than merely setting performance standards for the purpose of deterring shirkers. The hierarchy is primarily based on expertise rather than positional authority and hierarchically differentiated layers collaborate rather than battle it out. When bureaucracy takes this “enabling” form (Adler and Borys, 1996), it does not undercut commitment, flexibility, and innovation. It can simultaneously assist in the collaborative control of routine tasks and in collaborative creativity on non-routine tasks.


Here too, we should note that JMSs’ bureaucratic features have been interpreted more negatively, as a more refined, pervasive, and invasive form of coercion (Babson, 1995; Fucini and Fucini, 1990). Some critics dispute the positive assessment of commitment and performance outcomes presented above, and argue that Japanese firms’ successes are obtained despite, not because of, their bureaucratic form. Other critics accept that at least in some Japanese bureaucracy takes this more benign form, but argue that this only happens because workers’ compliance is assured by other, more structural means. When the cost of losing one’s job is very high -- as is the case in systems of lifetime employment (Sullivan and Peterson, 1991) -- then it is not surprising, the critics argue, that the details of procedures, standards, and reporting relationships do not have to take a strongly coercive form.  Workers will naturally acquiesce to the discipline of an apparently enabling bureaucracy and may indeed evidence a range of commitment behaviors that mask an underlying indifference or hostility. 


Under either of these interpretations of the enabling bureaucracy view, new hurdles to the transfer of JMSs are identified.  Japanese firms’ success with this approach would appear to be very dependent on the internalization by workers and managers at all levels of certain values of discipline and group affiliation.  Their re-creation in a foreign society with fundamentally different concepts of individual rights and democracy is unlikely without some fundamental rethinking.

JMSs as a multi-stakeholder model of governance


The three views we have summarized up to this point have focused our attention inside the factory. But the effectiveness of JMSs, it could be argued, depends even more strongly on broader governance structures. Corporations in Japan link stakeholders like communities, unions, banks, suppliers and shareholders in distinctive ways (Aoki and Patrick, 1994; Dore 1988; Fruin, 1983; Miyashita and Russell, 1992; Odagiri, 1992; Morikawa, 1992). Many of the agency, property rights, and transaction cost models of governance that are based on the experience of Western firms do not apply very well in Japan:

* 
Management and unions are not determined adversaries. The asymmetries between managers and regular employees in terms of wages, authority, voice, rights, and benefits are significantly muted. 

* 
Close and long-standing relations with creditors and debtors encourage a long-term view of the nature of competition and cooperation. Board members and top executives are generally promoted from within firms. Hostile takeovers are rare and corporate control is not contested (Kester, 1989; Gerlach, 1992).

* 
Suppliers cooperate closely and without great concern for the appropriation of intellectual property, the risk of losing key employees to competitors, or partners’ opportunism (Nishiguchi, 1994). Top executives of supplier firms are often dispatched from or recently retired from large manufacturing firms. Suppliers are an integral part of the Japanese system of production; they are part of a core firm’s operations in spite of their legal independence. Production systems are integrated across the supply chain, organizational learning spans company boundaries, and network position often defines the evolution of technical capabilities (Fruin and Nishiguchi, 1993; Stuart and Podolny, 1996).


It should be noted that this stakeholder model, too, affords a more negative interpretation. In the eyes of some observers, the influence of multiple stakeholders limits the flexibility of individual firms (Sakai, 1990). This model may have served Japanese firms well in the past, argue these critics, but only because Japanese industry was enjoying the advantages of late development. Now that Japanese firms must begin to innovate rather than imitate, they will no longer be able to afford this handicap. 


Whatever the merits of this critique, many of the following chapters show that the more successful Japanese transplants are indeed attempting to recreate something akin to the Japanese model in the U.S., at least with respect to unions and suppliers (less so with banks). This represents a huge challenge, since it requires reshaping the expectations and norms of local actors -- expectations and norms that have been formed by a long and very different industrial, legal, and social history.  The empirical research reported in this volume casts light on the opportunities and constraints in the process. 

TRANSFER: TRANSPLANTING AND TRANSFORMING

One empirical goal of the present volume is to identify the parts of JMSs that can be transferred to the U.S. relatively intact, the parts that undergo significant transformation in transfer, and those that must be created anew. Once we frame this question in terms of our layer model, a pattern emerges from the chapters of this volume and other research on this question: it is easiest to transfer shop-floor production systems, somewhat more difficult to transfer the wider factory organization, and far more difficult to transfer the institutional linkages that underpin a corporate system. 


A key theoretical goal of this book is to understand why such a pattern should prevail. Here, we outline three broad perspectives that help situate the contributions of the various chapters to our understanding of this pattern. Like the various theories of JMSs’ effectiveness, these perspectives are largely complementary.


However, before turning to these explanatory perspectives, it is useful to recall that transferring practices across societies and nations is an age-old process which did not start with Japan.  While we will not pretend to be able to synthesize the rich history of technical and institutional transfer in this chapter we can at least give a few general examples to help situate the transfer of JMS.


The international diffusion of Japanese management systems has parallels in earlier diffusions of other management innovations. Ideas and institutions have been borrowed from and imposed by one regime or another since the beginnings of civilization. Indeed, by the time of the great Mediterranean and Chinese conquest dynasties, and hence well before the time of Christ, patterning a region's political and economic affairs on another's was commonplace in the more densely settled and well-developed regions of the world.


Physical modeling -- imitating structures such as causeways, aqueducts and temples -- was the least complex sort of modeling. Political and economic modeling were far more complex, but they were attempted nevertheless and with some success.  In most of these cases, the effort was directed toward securing the compliance of local elites who, in turn, were responsible for erecting the facade, if not the substance, of the new model. 


The 19th century saw a dramatic rise in worldwide commerce, industry, and diplomacy which greatly accelerated international intercourse, and the 20th century's global conflicts offered ample opportunities for victors to impose their ways on the conquered. The United States, as the 20th century's preeminent world power, both promoted and benefited from the acceleration of international learning. Through postwar treaties, lend-lease programs, the Marshall Plan, economic aid and advisement, and the promotion of its free market and democratic ideals, the United States sought to influence the political economies of its allies and its rivals. Internationally, through the United Nations, NATO, the International Monetary Fund, the World Bank, and other international bodies, the power and influence of the United States was globally evident. 


In the management domain, the U.S. was the starting point for the international diffusion of Taylorism and Fordism in the early years of the 20th century, the multidivisional corporation somewhat later, and the corporate culture movement still later during the 1970s. Research on these models’ diffusion shows that the characteristics of receiving countries affected the willingness to adopt them, the specific aspects adopted, and the modification and reinvention of the innovations (Westney, 1987; Wilkins, 1970; 1974; Kogut and Parkinson, 1993).

The innovation diffusion perspective


In this dependence on receiving countries, the diffusion of new management approaches is similar to the diffusion of social and technical innovations in general. A large literature on innovations has shown that the speed and extent of their diffusion depends on sender and receiver  characteristics, the communication process between senders and receivers, and on what is being sent (Rogers, 1983; Tornatzky and Fleischer, 1990; Damanpour, 1991; Wolfe, 1994). 


The application of this body of theory to JMSs is subject to two caveats.  First, JMSs are more complex than the innovations typically studied in this literature.  They embody more components, more layers, and subtler linkages.  And second, JMSs are not obviously an innovation waiting to be transferred.  JMSs only become an innovation through a complex process of interpretation, learning, and social construction, both within Japan and afar, in the US. As we have already pointed out, when observers first began to think that Japanese approaches to management were not only different but perhaps superior, it was not clear that these approaches were in any meaningful way separable, conceptually or practically, from the broader pattern of Japanese culture. However, both these caveats are a matter of degree rather than kind, since some innovations are very complex and some theorists would argue all are to a degree socially “constructed.” Several aspects of the transfer of JMSs to the US can be usefully intepreted using the diffusion of innovations lens.
Receiver (Transplant) Characteristics


Looking first at receivers/adopters, research shows that the diffusion of innovations depends on the characteristics of individual firms and the broader aggregates of potential adopter firms (Tornatzky and Fleischer, 1990). Several characteristics are strong predictors of receptivity to innovations and of the ability to use innovations effectively: size, resources, and dependence on the innovation for survival and success.


Size of adopter. Size plays a critical but complex role. On one hand, larger firms have the human and financial resources to keep abreast of the latest technological  and management innovations  as well as the resources to adopt and implement them. On the other hand, smaller companies are often more flexible and they  implement innovations more rapidly than larger, bureaucratic firms. A recent collection of case studies of U.S. firms implementing versions of the Toyota Production System found that implementation was more rapid in smaller  companies because larger  companies took more time up-front  to communicate, train, and get competing political factions on board (Liker, 1997). 

Evidence also suggests that larger firms are more likely to adopt new technologies, but smaller firms go broader and deeper when they adopt (Wiarda, 1987; Rees, Briggs, and Hicks, 1984). This is consistent with U.S. evidence that the implementation of Just-in-time manufacturing practices is more effective in smaller than larger firms (Inman and Mehra, 1990). We note however that these broad patterns leave considerable room for variation. The majority of the firms studied in this book are medium- to large-sized and it is clear that they have devoted considerable resources (e.g., travel, legal, consulting, etc.) to transfer activities.


Slack resources of adopter.  Research has demonstrated a clear link between the availability of slack resources among potential adopters and the likelihood of adopting and of effectively  implementing innovations. Smaller firms are slower to adopt innovations because they  lack resources.  In contrast, the leading Japanese firms discussed in this book commit  considerable resources to support investment in their overseas operations, and adopt innovations as a long-term investment. To take one example: Toyota’ s financial performance during the 1980s left it with considerable free cash flow, and the company could afford to send hundreds of engineers to NUMMI and TMMK to make sure those  start-ups were successful. 

Dependence of the adopter on the innovation.  It is hardly surprising that when firms are  dependent on effective implementation of a given innovation for prosperity or survival they are more serious about adopting it. The converse also holds. Cole’s chapter describes how even the stunning success of TQM at the Yokogawa-HP joint venture was not enough to motivate other HP divisions to adopt TQM -- until they concluded that TQM was critical to their own survival and success.

The diffusion of innovations depends not only on the charactertistics of individual potential adopters but also on the characteristics of aggregates of potential adopter plants and companies. Two factors are relevant:

Adopter population demographics. Other things being equal, diffusion is easier in populations composed of a few large potential adopters than in populations composed of many small, independent potential adopters. The chapter by MacDuffie and Helper shows how much effort is needed for Honda to diffuse its practices to a single supplier, and how much more difficult it would be if the supplier base were composed of a larger number of firms. 


Communication between adopters. Other things being equal once again, diffusion will be easier when there are multiple communication links among potential adopters enabling them to learn from each other. Cole’s chapter shows that the diffusion of TQM across divisions within Hewlett Packard was greatly facilitated by the ability of each division to observe results in peer divisions.

Sender (Home Company) Characteristics


Diffusion, however, depends not only on the receiver but also on the sender. Some industries and some firms in Japan may be more committed to, and better at, transferring management techniques to U.S. subsidiaries and suppliers (Kenney and Florida, 1993). The chapter by Martin Kenney suggests that Japanese TV manufacturers were not nearly as focused as their counterparts in auto at transferring JMSs to the U.S. Fruin likewise shows that Toshiba’s efforts to transfer its photocopier technology to the U.S. were similarly handicapped. Tornatzky and Fleischer’s (1990) review shows two key sender characteristics that influence innovation diffusion -- the resources senders devote to deployment and their commitment.  

Sender resources. The resources that senders can make available to support diffusion are closely linked to the sender’s size, but also to its business situation at a given point in time. Some of the case studies in this volume portray senders who are very aware of these constraints. The chapter by Brannen et al. shows that NSK intentionally delayed major investments in their Ann Arbor plant in order to concentrate resources on plants in Iowa and England.

Sender Commitment. The diffusion of innovations -- especially ones as complex as JMSs -- takes time and resources. Given competition for scarce resources, diffusion depends critically on the commitment of the sender to a sustained effort. As the chapters on Toyota, Toshiba, and NSK show, the decision to set up an overseas plant represents not only an up-front commitment of financial and technical resources, but also a commitment to a broad-range and long-lasting effort to create the dedicated human and organizational capabilities required for world-class performance.  It seems that in the case of television plants in the U.S. described by Kenney Japanese companies were not highly committed to the U.S. given that ultimately North American television production was to be concentrated in Mexico where labor rates were cheaper.
Communication mechanisms


Diffusion dynamics depend not only on the characteristics of receivers and senders, but also on the communication processes linking them.  The success of diffusion depends critically on communications. Face-to-face communication supports the diffusion of innovations that rely on more ambiguous information while arms’-length communication mechanisms are more cost-effective for dealing with relatively unambiguous problems (Daft and Lengel, 1986).


Considering the nature of the boundaries and the communication mechanisms available to surmount them, it is hardly surprising that the transfer of JMSs is easier from Japanese parents to U.S. transplants than from U.S. transplants to U.S.-owned suppliers or arms’-length emulation by U.S. rivals. As several of the chapters make clear, Japanese companies that set up transplant operations in the U.S. do not rely exclusively on formal, written communications. Americans are brought to Japan to experience JMSs first-hand and Japanese advisors are sent to American plants for extended stays. Showing and direct tutelage are often more effective than verbal explanations, particularly when communicating across cultures.

A common practice described in this book is the pairing of what are variously called “mother” or “sister” plants in Japan with transplant operations. The term “sister plant” is clearly euphemistic, because the Japanese “siblings” are far more experienced and generally act as a template for the U.S. plants. The “mother plant” designation is far more accurate (albeit still quaintly sexist).  Manufacturing equipment is set up and debugged in mother plants prior to being sent to the U.S. and American managers, engineers, and workers are brought to mother plants to train on new equipment under the guidance of Japanese peers. Expatriates are deployed from mother plants to help launch new transplants and to set up new generations of equipment in them, and they often stay on to help in training and technical improvements. While some analysts have interpreted this tutelage as a centralization of power, in this volume such hands-on guidance appears more often as an apprenticeship that serves as an effective way of building autonomous local capabilities. The Honda BP process analyzed by MacDuffie and Helper represents a kind of apprenticeship model.

Innovation Characteristics (of JMSs) 


Research on innovation diffusion has shown that the dynamics of diffusion depend crucially on the characteristics of the innovation itself. Summarizing a large literature on the diffusion of innovations, Rogers (1983) argues that innovations are more easily diffused if they have the following features: high relative advantage, high compatibility with existing practices, low intrinsic complexity, high trialability, and high observability. Table 1 summarizes our assessment of JMSs under these five headings. 

(Table 1 about here) 

Three features of JMSs drive these five dimensions in a direction that makes diffusion more difficult. First, JMSs represent a radical departure from many of the basic precepts of American manufacturing management. Arguably, this radicalness is central to JMSs’ relative advantage , but it also reduces compatibility with existing practices. Second, JMSs systemic quality (Downs and Mohr, 1976; Bird and Beechler, 1995) -- the complementarities between subsystems in each of the three layers and between the three layers themselves -- reduces compatibility with existing practices, adds greatly to complexity, and reduces trialability. And finally, the tacitness of the knowledge embedded in and (Nonaka and Takeuchi, 1995) underlying JMSs and the tacitness of the skill required to manage multiple interdependencies between these practices reduce trialability and observability.  These relationships between the three JMS attributes and Rogers’ innovation characteristics are show in Figure 2.
(Figure 2 about here)


These characteristics of JMSs interact with other diffusion factors to render the diffusion of JMSs to the U.S. particularly difficult. Potential adopters have found it difficult to know if JMSs were indeed critical to Japanese firms’ success. The complexity of JMSs meant that Japanese headquarters and mother plants needed not only substantial resources but also broad-based commitment to support diffusion to their U.S. transplants and their suppliers. This complexity and uncertainty also meant communication between senders and receivers needed to be particularly rich and intense.
A structuralist perspective


The literature on the diffusion of innovations leaves in the background another, more amorphous set of factors explaining the diffusion process -- the role of “context.” In this literature, context is left in the background for a good reason: unless we can theoretically define the structure of this context, there seems little point in highlighting it; better to let its theoretical effects surface in our characterization of senders and receivers. 


The broader literature on global systems and international management, however, suggests a way of giving some structure and explanatory power to context (Smith and Meiskins, 1995; Meuller, 1994). Adapting this research, we see four kinds of forces -- operating at successively more concrete levels of analysis -- that shape the international diffusion of JMSs. While the four layers of JMSs represent four empirically distinct domains, these four forces are differentiated theoretically rather than empirically, and they jointly determine the international transfer of management models such as JMSs. 


1. At the most general level, the capitalist firm everywhere must compete and is thus under pressure to adopt productive ways of organizing. JMSs have proven their potential at this level, even if, as we have seen, the source of their effectiveness remains in debate. At this level of analysis, we need to be sensitive to differences in the specifics of JMSs in more vs less capital-intensive industries, in activities with more vs less well-defined technological challenges, in industries with more vs less product variety, and so forth.


2. At a more concrete level of analysis, we need to distinguish organizations based on their location in the international division of labor. On the one hand, the transplants are mainly branch plants, subordinate to parent plants in Japan, and therefore they may not need the full range of capabilities afforded by JMSs.  Many transplants do not have product design capabilities and thus don't get to wrestle with the problem of how to develop new designs which are manufacturable. Many of these problems have been solved in Japan by Japanese engineers working with their mother plants.  On the other hand however, the U.S. is a sophisticated market, an “advanced” society, a relatively high-cost operating environment, and a powerful trading partner and competitor; branch plants in such a location must add significant value to products. They must be more than “screw-driver” plants, if only because local labor costs are too high. It is thus not surprising that Japanese and U.S.-owned plants located the U.S. seek to implement far more advanced versions of JMSs than are found in less-developed regions. And a contrario most Japanese TV assembly plants in the U.S. are moving to Mexico. Such is the spatial logic of “commodity chains” (Kenney and Florida, 1994).


3. At the level of specific societies, the key issues are how transplants and local firms adapt JMSs to local institutional and economic environments (law, industry associations, capital markets, national cultures, work and management values), and whether those environments are conducive to the adoption of the most effective ways of doing things.  Alternatively, if the local environment is not conducive, will the practices adopted by firms operating in the U.S. really handicap them in global competition? This is the theoretical equivalent of layer 4 of our JMS model, and where the “societal effects” analyzed by Maurice et al. (1980) are located.


4. At the level of specific companies and plants, the history of each organization, with its idiosyncratic strengths, weaknesses and developmental trajectories, comes into play. The strategies of specific firms represent more or less self-conscious attempts both to come to grips with the constraints imposed by the forces operative on levels 1 through 3, and also to reshape those constraints. Different firms compete on different dimensions; they define the charter of specific plants differently, and they position themselves differently with respect to societal constraints in various countries. Plants too have a site-specific history. Plants are embedded in specific regions, they started up at different times, they inherited different legacies, and they developed their own strategies for accommodating and modifying their local operating environments.


These four levels are in reality superimposed. The associated forces can reinforce or counteract each other. Adler’s chapter on two Toyota transplants affords an example: two Toyota transplants, one in California (NUMMI) and the other in Kentucky (TMMK) share a common company heritage (level 4) and have attempted to implement rigorously the Toyota production system which they see as the best way of competing (level 1), but they have had to adapt to the US context (level 2 and 3), and they have done so in different ways (level 4).


The interaction of forces at these four levels creates an immensely complex dynamic whose outcomes over time are intrinsically difficult to interpret let alone to predict. The complexity becomes even more opaque when the parameters characterizing each level change, such as when economies become more open to international competition (strengthening the salience of level 1 relative to level 3), regions change roles in the international commodity chain (level 2), countries’ legal or political systems evolve ( level 3), rival organizations attain or lose dominance (level 4).


One idea that would allow us to get beyond total agnosticism concerning the evolution path created by this four-level interaction is simple enough: the lower levels of this hierarchy (plant, company) are in some meaningful sense generally subordinate to the higher levels (successively: country specificities, international division of labor, and competition). If a plant does not perform, sooner or later the company is likely to shut it down. If a company does not perform, sooner or later it will not be able to compete nationally and internationally. If the society cannot sustain its place in the international division of labor, it will sooner or later be forced to slip down the hierarchy of national economies. And all this reflects the priority of competitive pressures to perform over other considerations in the modern global economy. 


However, countervailing forces are not negligible, if only because competition rarely comes in a pure and perfect form. In particular, regions are somewhat isolated from global competition, and local stakeholders have some influence over the norms that govern performance assessment. Many observers have argued that competitive pressures (i.e., level 1 forces) are growing in pervasiveness and salience as trade barriers come down and capitalist competition penetrates all regions of the globe. Such a argument suggests that the whole hierarchical system of forces leans in favor of the diffusion of more productive management systems such as JMSs. 

An emergent process perspective

The perspectives on transfer discussed so far have been essentially structural in orientation, seeking to identify structural features of the transfer content or context that can explain the observed outcomes. But as our comments in the previous subsection suggest, the complexity and multiplicity of these structural determinants make causal attributions risky. 


This indeterminacy may not be a purely epistemological problem; it may also reflect the real nature of the evolution of JMSs and their transfer. Indeed, the very structure of the layer model of JMSs that we have proposed suggests that such systems cannot be “designed” but are rather “emergent” in the sense of the evolutionary view of the firm advanced by Penrose (1959), Nelson and Winter (1982), Kogut and Zander (1993), and Noda and Bower (1996) among others. The tacitness of much of the knowledge underpinning the production system and of the values and assumptions underpinning the broader management system imparts a marked path-dependent and firm-specific quality to the development of these systems. The internal development of each firm’s management system is only partly the result of deliberate planning, and is more often the result of opportunistic and experimental forms of “ex post” learning (Fujimoto, 1995).


If such systems cannot be deliberately designed, it is even more difficult to imagine how they could be deliberately transferred.  The tacitness of the key components of these systems ensures that local conditions will greatly -- rather than marginally -- affect the outcomes of transfer efforts. The differences between a Honda and a Toyota -- not to speak of those between a Toyota and a Toshiba -- are so subtle and interconnected that it is difficult to imagine what a “transfer of best practices” across such firms could be if not a “reinvention.” And if transfer within Japan is difficult, cross-border, cross-cultural transfer is doubly so. JMSs at leading Japanese firms may serve as a reference point, but in the international transfer process, each facility will experience its own developmental sequence, and numerous unplanned adaptations or mutations will occur. That is why the transfer of JMSs is much more than transplantation; system attributes must be modified to fit a new environment. So when we speak of transplantation and transformation, the emphasis must be on the latter term. 


The necessity of transformation is clearly visible when JMSs are seen as institutionalized cognitive patterns (Tsoukas, 1996). First, sending firms in Japan develop models of what makes their systems work; but given the complexity, interconnectedness and tacitness of many components, these models are necessarily imperfect. Second, receiving organizations have their own beliefs and values that filter and reshape understandings. Third, to the extent that two parties interact in the transfer process, the interaction generates new interpretations of what is being transferred, what is not being transferred, and how effectively transfer is progressing. Ultimately, transplants represent the emergent results in a process of negotiating new, partly shared, cognitive and normative models -- models that are likely to be different in important ways from those of the parent in Japan (Westney, 1987; see also Fruin’s chapter).


If, on the one hand, transfer requires transformation, on the other hand such transformation risks undermining the effectiveness of the JMSs. The complementarity among JMSs’ attributes is strong even if poorly understood (Hennart and Reddy, 1994). As a result, there is likely to be a greater performance payoff when the system is implemented as a whole, even if such a holistic approach seems more difficult. When JMSs are transformed, chances are great that some of this complementarity will be lost.


The emergent, processual view of transfer helps us understand the way this tension unfolds because it highlights the importance of the mode of transfer for transfer effectiveness. JMSs can be transferred abroad in three different ways -- greenfield operations, brownfield operations, and joint ventures -- each creating rather different transfer process dynamics and different site-specific development scenarios. 


Of the three transfer modes, greenfield sites afford the best chances for successful transfer of a whole set of home-country attributes because the impact of the local environment is not confounded by a local partner’s pre-existing routines and practices. Under such conditions, it may be easier to transfer the whole system because the plant managers are in a better position to adjust the processes of local selection, learning and self-reproduction that inevitably occur. 


Transfer to brownfield sites is more problematic because pre-existing routines and practices and new ones may be in conflict. Instead of a single point of reference, on-site managers are constantly debating not only how to transfer a given model, but which of the two alternative approaches  is more appropriate for various parts of the management system (Brannen and Salk, 1997; Salk and Brannen, 1998). Given an imperfect understanding  of the functioning of the Japanese model  even in Japan, such debates are undecidable and their outcomes unpredictable. 


These problems can be compounded in international joint ventures, where choices made by on-site managers are subject to review by the two parents. Issues of differential power and influence are even more likely to affect the developmental sequence and ultimate configuration of the new site’s characteristics. Where both parents share in shaping the new organization, the resulting attribute configurations are difficult to predict in advance.  When one partner is left in full control of the internal structure however,  as in the NUMMI case for example, the development of local capabilities follows a path that is less subject to abrupt changes of policy at higher levels. We also learn in Cole’s chapter that the Yokogawa-Hewlett-Packard plant was a brownfield site, yet, the venture was very successful in adopting Yokogawa’s excellent quality philosophy and systems.  In this case HP was undergoing incredible change including the shift from batch production to high volume high quality production in consumer products and top management recognized a strong need to change to meet the Japanese challenge.  The joint venture was given a good deal of autonomy and was highly successful in transforming a brownfield plant.


In JMS transfer, differences and similarities in sending and receiving sites depend on the management systems of both parents, and how much they strive to preserve the traits and features that each considers important (or dominant).  But transformation rather than transplantation is the rule because environmental effects have to be considered.  Environmental change forces selection and selection drives evolution.  In other words transplanting JMSs necessarily compels their transformation.


It is remarkable that with all these hurdles facing transfer, the empirical evidence presented here and elsewhere strongly indicates that key aspects of JMSs are indeed transferable and that  they work well in the U.S. environment. The success of the Toyota Production System in the United States is noteworthy (Womack et al., 1990; Liker, 1997). However, the empirical record also tells us that JMSs are not transferred easily nor in their entirety. The following chapters cast light on  the transfer dynamics that explain these patterns.

AN OVERVIEW


The body of this book is divided into four parts: the auto industry, the electronics industry, cross-industry comparisons, and theoretical perspectives.
I.  Automotive and Automotive Parts

The first chapter of Part One lays a foundation for the other studies of the auto industry. Frits Pil and John Paul MacDuffie and compare Japanese and local influences in a large sample of auto assembly plants. They use data from Round Two of the International Assembly Plant Study (sponsored by MIT's International Motor Vehicle Program, see Womack et al., Machine that Changed the World, 1990) to compare eight Japanese transplants in North America with 25 plants from the U.S. "Big Three" companies as well as with 12 plants in Japan. They  look at a wide range of organizational practices that have been associated with superior performance of Japanese automobile producers, including work and human resource practices, automation, product choices, and supplier relations.  This allows them to show that the extent of transfer overseas varies by type of practice.  They find that the transplants, on average, follow work practices (e.g. on-line work teams, job rotation, suggestion programs, off-line problem-solving groups) that are similar to plants in Japan, although at different levels of intensity and coverage and often with some adaptation to the local context.  For example, shopfloor teams are typical in Japan and in the transplants, but quality circles is a very common practice with broad participation in Japan but have there is relatively little participation in the transplants.  In compensation practices, the transplants tend to follow U.S. Big Three norms and have only low levels of contingent pay. The data also show the high level of effort that the transplants put into training and other socialization activity for new hires in North America.


The gap between the performance of the transplants and their sister plants in Japan has narrowed even more than the gap between Big Three plants and Japanese plants. This suggests that the transfer process in the transplants has been largely effective in terms of economic performance. However, the success of this transfer also suggests that there is little to prevent local competitors from adopting the same practices. Pil and MacDuffie close their chapter with a discussion of the factors that will facilitate or constrain this imitative behavior by local competitors.


The subsequent chapters in Part One focus on more specific parts of the patterns identified by Pil and MacDuffie. Paul Adler discusses the human resource management policies at two Toyota transplants in the U.S., one unionized (NUMMI, located in California) and the other not (TMMK, located in Kentucky).  Both plants were quite thorough in their implementation of the Toyota production system. In analyzing their human resource management systems, Adler reaches four conclusions. First, these subsidiaries' HRM policies viewed as a whole were neither purely Japanese nor purely American, but rather hybrids. Second, Japanese approaches were adopted in policies addressing work organization, learning, and administration, whereas hybridization was the norm in the employment relations domain. Third, this hybridization drew not on one homogeneous host-country model, but rather on two -- a “progressive union” model and a “union substitution” model. Fourth, under rather different HRM systems, these two subsidiaries both achieved world-class levels of productivity and quality. Not only were different elements of the subsidiaries' HRM systems subject to different pressures, but the pressures coming from the local environment were neither entirely homogeneous nor entirely deterministic. In contrast with some theories of institutionalization and culture, these cases suggest that foreign subsidiaries operate within a complex cultural, social, and institutional context that affords -- and indeed demands -- interpretation, choice, and learning.


The chapter by Mary Yoko Brannen, Jeff Liker, and Mark Fruin analyzes NSK’s attempt to transfer a highly effective production system from a mother plant in Ishibe to a subsidiary in Ann Arbor, Michigan. NSK was the largest Japanese manufacturer of wheel bearings. It was a very forward-looking firm with a sophisticated global strategy. New equipment was designed and tested in Ishibe and training for Ann Arbor operators was done there prior to shipping the equipment to the U.S. There was a continual stream of expatriates from Ishibe to Ann Arbor and visitors from Ann Arbor to Ishibe. NSK made a conscious decision to encourage the autonomous development of its overseas plants, and left the design of their human resource management policies in the hands of local management. NSK’s transfer efforts focused on technical, production system know-how and the associated practices. 


Brannen and her co-authors show how, as the transfer process unfolded at the Ann Arbor plant, these practices were “recontextualized” and their meanings transformed by local actors. However, not all aspects of NSK's model underwent equally important transformations. The authors draw from the NSK a more general model that explains the likelihood of transformation of a given component as a function of the component’s degree of system embeddedness and the degree of tacitness of its knowledge-base.


In the last chapter of Part One, John Paul MacDuffie and Sue Helper analyze Honda's efforts to help improve their U.S.-based suppliers.  Honda of America developed an approach to teaching its version of lean production to its suppliers -- a version that differs in significant ways from the Toyota Production System. The centerpiece of these efforts was a program called BP (standing simultaneously for "Best Process," "Best Performance," and "Best Practice"), in which a cross-functional team of personnel from Honda and the supplier worked intensively for weeks or months on narrowly-targeted improvement projects in the supplier's plant. BP has been very successful in enhancing supplier performance. Suppliers participating in the program in 1994 averaged productivity gains of 50% on lines reengineered by BP. However, Honda found there was high variation in the extent to which suppliers were able to transfer the lessons taught beyond the line or plant where the BP intervention occurred. 


In exploring the reasons for this variation, MacDuffie and Helper examine how the BP process interacts with the broader relationship between customer and supplier, organizational learning, technology transfer, and the transplantation of Japanese management practices to the U.S. Their chapter presents case studies of six of Honda's U.S. suppliers to illustrate the dynamics of the learning process and the complex relationship that emerged between "teacher" and "student." Comparing the more and less successful cases, MacDuffie and Helper find that achieving self-sufficiency with the lean production techniques taught by BP was more likely when the supplier had a moderate degree of identification with and dependency on the customer. If identification and dependency were too high, the supplier was tempted to continue to rely on the customer for assistance; if they were too low, the learning relationship was prone to breakdown. Honda achieved the greatest degree of supplier self-reliance with larger U.S.-owned companies, companies which had an identity as strong, competent actors, and who thus tried to reduce dependence on Honda by mastering the new knowledge quickly. Yet these larger suppliers were sometimes less responsive to Honda's needs than were small-to-medium suppliers whose capabilities could be boosted through Honda's supplier development activities.


The overall picture that emerges from these studies of the transfer of JMSs in the auto sector is one of considerable success. However most of what has been transferred has been at or near the production system core in our four-layer model. As we move out beyond that core, transformation in the form of hybridization and adoption of U.S. practices become the norm. In the domain of work organization  -- a domain that is at the intersection of production and human resource management -- the auto transplants display a commitment to teamwork and broad, flexible work roles, but this is often embodied in practices that resemble Western concepts of self-managing work teams rather than Japanese teamwork. In the domain of compensation and benefits, the adoption of U.S. approaches is even more obvious. These chapters also show that when Japanese companies are responsible for the transfer of their systems, they make impressive investments of time and resources in employee development and training, and their transplants have achieved performance levels rivalling their factories in Japan. By contrast, the American companies adopting Japanese practices do not go quite as far and do not get quite the performance. For example, the Big Three auto plants sampled by MacDuffie and Pil do not put the same level of effort into training and socialization and do not reach the performance levels of their Japanese competitors in Japan or in North America. And it is clear from the MacDuffie and Helper chapter that although Honda's BP program had considerable success, this was not without a struggle and the success varied considerably across U.S. suppliers. 
II.  Electronics and related products


Part Two focuses on the electronics industry. The first chapter in Part Two, by Robert Cole, examines the process by which Hewlett Packard adopted and adapted Japanese ideas about quality improvement. Cole argues that to survive, these ideas had to be transformed to mesh with HP culture and practices. His case study identifies the specific route that led to successful outcomes. At  a different level, Cole shows how actors bridged the gap between learning and doing. All  too often, he reminds us, learning is equated with doing. His analysis of Hewlett Packard's experience shows how that organization bridged the gap working with its joint venture partner in Japan, Yokogawa Hewlett Packard (YHP).  In particular, he documents the most effective conjunction of learning and doing occurring as a result of joint problem-solving activity on the part of HP and YHP managers in the course of normal business activity. Top management at Hewlett Packard skillfully used some of these outcomes as models for the rest of the company. In the course of his analysis, Cole disentangles the many ways in which one company or plant can serve as a model for another. The model can provide:  trustworthy information, information about what is possible and different from what employees in the receiving organization are already thinking or doing, concrete outcome benchmarks, a transparent template for concrete processes and practices, and a broad conceptual template of how an organization should approach major organizational uncertainties.  The absence of one or more of these is likely to limit the modelling which does occur.  Finally, Cole concludes that the many serendipitous and unique factors influencing the transfer process should remind us that there are limits to the strategic design of organizations.

Mark Fruin’s chapter uses three cases of Toshiba's transfer of photocopier and peripherals technology to investigate the importance of what he calls “site-specific organizational learning” (SSOL) in international technology transfer. Given that business environments differ greatly and that transplant organizations have to develop fitness levels well matched to local resources and constraints, successful transfer is really the creation of self-sustaining learning systems based on local practice. Of the three efforts at transplanting photocopier technology that Fruin analyzes, two were successful and one not. Successful transfer was characterized by clear, unambiguous models of what was being transferred and by local learning that transformed the models to fit environmental demands. Unsuccessful transfer was handicapped by ambiguous models of what was being transferred and by a lack of focus and resources at the recipient site. SSOL is the selective, active learning that is crucial to establishing an evolving repertoire of skills and procedures that work well and make sense. 


In the third chapter of Part Two, Martin Kenney discusses Japanese television assembly operations in Japan and the U.S. He finds that the production system used by the Japanese leaders in their home-country plants belongs to the family of JMSs we have described in this introduction. However, when these companies set up transplants in the U.S., only some components of the production system core and virtually nothing of the personnel management practices or the broader management structure were transferred.  Traditional U. S. approaches to the management system were used instead.  The business results of these transplants were modest: they achieved relatively high levels of effectiveness in producing standardized products, but evidenced only a slow growth in their capabilities and performance over time.  


The contrast with the auto transplants is striking.  Kenney attributes this contrast in part to the different technical challenges faced in the two industries.   Compared to auto assembly, TV assembly offers far fewer opportunities for worker input, particularly in the standardized production segment in which the TV transplants were concentrated.  However, this technical factor does not explain why Japanese firms did not give their transplants more ambitious charters, charters that would have required more extensive adoption of JMSs.  Kenney suggests that the more fundamental explanation lies in the fact that these TV transplants were built before Japanese managers were confident of their ability to transfer JMSs, and that once low levels of worker involvement are established, they became a self-reinforcing structure that was difficult to change.  Furthermore, the economics of TV assembly -- in particular, its relatively low level of automation and facilities specialization -- are such that these plants can be moved quickly and cheaply to areas with lower labor costs. So when competitive pressure intensified, rather than investing the effort to build site-specific innovation capabilities, transplants in the U.S. were shut down and production shifted to Mexico.


In the final chapter of this section, Mark Peterson examines the role of expatriate supervisors. Some Japanese firms -- more in the electronics industry than in the auto industry -- have chosen to include lower-level expatriate supervisors as part of their approach to transferring managerial practices and maintaining ongoing control of their U.S. transplants. This chapter describes one such transplant and presents the results of survey data on the way the Japanese supervisors were perceived by employees in comparison to the way U.S. supervisors in the same facility were viewed. The Japanese supervisors were described as being especially instrumental in providing the kind of work-oriented "planning" leadership that would be especially important in initial technology transfer. In the broader pattern of results, Peterson finds that a supervisor's nationality shapes the meanings subordinates give to their actions and the ways employees respond. For example, in the organization Peterson studied, subordinates responded to considerateness and friendliness on the part of a Japanese supervisor by doing good work, but the same considerateness on the part of an American supervisor was correlated with shirking responsibility.  Peterson has also conducted similar research in other plants and has found that these results are not consistent across organizations and over time. He concludes that national stereotypes can substantially affect relationships between supervisors and subordinates, and that the precise nature of this effect is difficult to predict in specific cases.


Compared to the first Part on the auto industry, these chapters on electronics portray an industry that is more heterogenous, both in terms of its technologies as well as in the success of JMSs transfer. The appearance of greater technological heterogeneity is due in part to the broader range of end products in electronics and in part to the narrow focus in our auto chapters on final assembly and its immediately upstream suppliers. The differences in transfer success are striking in constrast with the relatively successful transfer found in all the auto tranplants. Perhaps this reflects a less well-defined model in Japanese electronics home-country operations: there is nothing in the electronics industry comparable to the Toyota Production System to serve as a common reference point for all the major players. It may also reflect a less focused and committed transfer effort.  And finally, it may reflect the ease with with management weaknesses can be mitigated by moving production to lower cost regions. 
III.  Surveys across industries

Part Three consists of surveys across a somewhat broader range of industries. These surveys help put in perspective the findings of the auto and electronics parts. The chapter by Davis Jenkins and Richard Florida examines the extent to which Japanese manufacturing plants in the U.S. have adopted approaches to managing production work that are commonly associated with manufacturing practice in Japan. Their analysis is based on the first survey of the production work practices of the population of Japanese-affiliated manufacturing plants in the U.S. 


The survey reveals considerable variation among the U.S.-based Japanese transplants in their methods of managing production work. At one end of the spectrum, many transplants have adopted a rather coherent set of innovative and highly effective practices. The practices that comprise this “innovative” work system model reflect a blending of Japanese and American influences. At the other end of the spectrum, a sizable proportion of the transplants manage production work using more traditional "Taylorist" methods characteristic of heavy industry in the United States. Jenkins and Florida find that the adoption of innovative work systems is significantly more prevalent among transplants supplying automobile industry customers than among transplants supplying other industries. However, these transplant suppliers to the auto industry were no more likely to be innovative in their work systems than U.S.-owned suppliers to the auto industry. They conclude that the upstream effect of the auto industry’s performance improvement efforts (i.e., in the Big-3) have driven changes in a broad range of first-tier suppliers. 


In the second chapter in Part Three, Masao Nakamura, Roger Schroeder and Sadao Sakakibara analyze the effects of Just-in-Time production system policies on the performance of a large sample of U.S.- and Japanese-owned plants from a broad range of industries. They distinguish three levels of JIT practices: first, “core” JIT practices such as lot size and setup time reduction and JIT scheduling; second, “infrastructure” JIT practices such as quality and work force management; and third, economy-wide business practices and market patterns, such as long-term employment and capital keiretsu. These three levels correspond roughly to our embedded layer model of JMSs (though their level 3 combines elements of our levels 3 and 4). Their results show that implementation of core JIT practices is associated with a significant improvement in U.S. plants' manufacturing performance -- even without change to infrastructure and corporate level practices. 


These two broader survey results confirm and deepen the observations made in the two specific industries: much has been transferred effectively, though hybridization has clearly occurred. The "innovative" work systems identified by Jenkins and Florida are a hybrid of Japanese and American practices. Nakamura et al. find evidence that JIT approaches are having sizable performance benefits in the U.S. despite the fact that much of the infrastructure that supports JIT in Japan was not transferred. The Jenkins and Florida survey also supports our observation from earlier sections that there is variation across industries in the management paradigms of Japanese transplants and the auto sector has been the leader in adopting the innovative work systems. 
IV.  Theoretical Perspectives

The concluding chapter by Eleanor Westney presents conceptual arguments that draw theoretical lessons from the preceding chapters and suggest directions for future research.  Westney argues that in the organizational research literature over the last four decades, and reflected in the various contributions to this volume, we can identify three broad perspectives that are particularly useful for looking at organization-environment relations. One regards organizations as “strategic designs” -- systems consciously constructed for the efficient accomplishment of certain tasks. A second regards them primarily as ideational constructs defined by shared interpretations, meaning, and value. And a third sees them as both arenas for and tools of power, politics, and competing interests. Westney goes on to argue that the three perspectives are in reality complementary, each providing the analogue of a flashlight in a dark and overcrowded attic, directing the observer to different and potentially equally important facets of reality. An organization is, in fact, simultaneously a strategic design, a social construct, and an arena for political conflict. Our understanding of the international diffusion of management innovations will be enhanced if we can analyze concurrently all three aspects.


This book focuses on what happens when Japanese companies and U. S. emulators bring Japanese manufacturing approaches to the United States.  Taken as a whole, the chapters make clear that  this is a complex evolutionary process.  As we plunge into an increasingly global economy, we need to learn how better to manage that process.  We hope the present volume offers some conceptual handles on that huge challenge.
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 Table 1

Attributes of JMSs that influence ease of Diffusion

	Dimension*
	Attributes of JMSs

	Relative 

Advantage
	• initially: difficult to decide if JMSs provide advantage to Japanese firms

• later: difficult to decide what features of JMSs provide advantage



	Compatibility
	• key components of JMSs are incompatible with prevailing American practices



	Complexity
	• individual tools and techniques are relatively simple

• but complementarity of JMSs’ components creates considerable complexity



	Trialability
	• individual production system components can be tested easily

• but outer layer subsystems much harder to test 



	Observability
	• efficiency and quality outcomes are easy to observe

• but JMSs subsystem complementarity within and across layers is difficult to observe




*Dimensions taken from Rogers (1983).
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