3. The Business Organizational Foundations
Breakthrough technologies and revolutionary increases in productivity do not require new businesses and new forms of organization that serve new niches in the market with newly-configured technologies.
 They do not simply appear in their places, in the midst of already-existing business organizations and patterns. They shift the direction of economic activity: new technologies--or at least newly-configured technologies--are used not just to satisfy old but to satisfy new markets and fill needs that had not been previously possible. address new markets with new technologies, or at least newly configured technologies. 

Hence, we ask the question, has anything changed which would accelerate the pace of development or the character of development. The speed and power of this transformation does not rest just on the technology, on the opportunities.  Perhaps it is increased competitive pressure?  Globalization, certainly, has increased competitive pressure in many markets; but failure in the face of competition is as much, perhaps more, a liklihood than dazzling success.
   Why the success?   It rests on new ways of organizing to capture and exploit technological possibilities.  We respond that innovations in business and social organization have spawned and nurtured these innovations.  They are inseparable from the often more publicly visible products and technologies.  Why did integrated circuit and micro-processor technologies blossom in start-up companies?  Why, likewise, have router and Internet technologies emerged almost entirely outside the established Telco Equipment firms.  Similarly two decades ago Japanese cost and quality breakthroughs in consumer durables were generated hand in hand with the “lean production organization”.
  The American response in turn required the establishment of cross-national production networks and bred an entire contract manufacturing industry of firms that could outsource production.  The conditions, rules and resources, required for effective and innovative business firms that can exploit these  are as important as the technological inputs themselves. 

It is the search for that new approach to business that draws visitors in search of the Silicon Valley secret.  Silicon Valley has become an emblem of that new business, but it is the set of institutions that underping the region that are important.   From the swirl of tactics and strategies – downsizings, outsourcings, mergers, and spin-offs, stock options, labels suchas the virtual corporation – comes the image of a more entrepreneurial business world able to innovate and consolidate those innovations in major industry reorientations.  We could highlight many elements, but lists are not just that.  The individual elements miss the point.  The several innovations have come together to resolve real problems:  To capture the flavor, let us consider two of them. The Innovation Dilemma
 and the Production Dilemma.  Together they suggest how the set of individual solutions and innovations in business organization have jelled into a new system which permits flexibility, adapatability.


The Innovation Dilemma.   In the rapid growth of the information technology sector, half the growth in a given decade has come from products or product markets that did not exist at the beginning.  Chart I.  Another way of putting the problem is that large established firms are not very good at generating disruptive technologies.  They are often blindsided by technological breakthroughs that alter their existing markets, their existing proceedures.  Established firms, to use Jim McGroddy’s imagery, play chess in established markets.  Start up firms play poker in the creation of new industries.  The new arrangements allow both came to be played and well.  

Let us look at the established firm.  Sustaining innovation, improvements in the characteristics of existing products for existing markets are its forte.  The markets it imagines and the innovation it invests in are principally for its current clients.  An elaboration of an existing product can generate considerable returns, and new markets are hard to imagine, and even harder to quantitatively assess.  This is as true for an IBM unable to imagine the role of the minicomputer or both IBM and DEC struck by the PC as it is in the diskdrive business or the forklift business. 
  Similarly established suppliers and systems of delivery lock companies into assumptions about how their industry will unfold.  AT&T certainly asserted that an Internet styled communications system was impossible.
   Motorola, the leader in analog mobil phones, simply misses the step in the shift to digital. 

The more effectively a company is tied into its network of customers and suppliers, the more likely it is to sustain a course of innovation that maintain its position within existing markets and technologies.  The more vulnerable, though, the company is ….the more likely it is to be blindsided by breakthrough technologies. The established company may generate and literally drip with technology, but it may be unable to capture its value.  Xerox Parc’s creation of the GUI and its exploitation first by Apple and then Microsoft, is simply one of many examples of breakthrough technology lost inside of excellent established companies 

Start-ups, the entrepreneurial company, have driven most, if not all, of the radical innovations in this transition.  They have defined and developed entire new industries not just new markets.  But entrepreneurial companies face substantial problems.  They require money, help developing business plans and strategies supplier contacts, access to clients, legal advice, international business judgment,…the list is very long.  The stock options that reward stunning success with stunning wealth create the incentives for talent to leave established firms and start outon their own.  The institutions of the venture community have provided solutions to many of these requirements.  The scale of venture money….(need those numbers from S Hackwood)  suggests not just the amounts of money available, but the breadth of institutions for structuring new breakthrough businesses.  Because the breakthrough start up community is so well entrenched, and the capacities of entrants to challenge incumbents so developed, established firms have themselves begun to explore ways of creating arms length start ups, corporate start-ups.  Those corporate startups, and corporate venture funds are ways to follow the evolving technology product market as well as to raise internal returns.  

This entrepreneurial venture community rests on institutions, and on policy, not just on norms and values.  The early venture money paved the way, but the change in the prudent man rule that allowed institutional money to enter the venture business changed the scale.
 The scale of investment changed as well.  Individual projects could become much larger scale, as is the case of Global Crossing.  But it is not just how large particular projects are, it is how pervasive the venture phenomena became. The funds were suddenly available for the venture world to move from niche to centerpiece.  Similarly, the tax and accounting treatment of options underpins the venture reward system.  A cut in pay and a move across country, could suddenly represent an opportunity not a failing, if the reward were the option share of a venture start up.  

Resolving the Production Dilemma: Production becomes Service and Manufacturers Become Service Companies:  In the mid 1980s the Japanese production onslaught seemed awesome.  Reformulating the production and design process into a lean production system simultaneously eliminated inventories and their costs, permitted constant quality improvement, and reduced cost.   In consumer durable products, autos and televisions, that had lots of parts, complex procurement, precision manufacturing, the Japanese production innovations seemed to have established an enduring marketplace advantage. 
  But the American companies by the mid to late 1990s had re-established leadership in many electronics areas.  Certainly the enduring recession in Japan dampened the ability of Japanese firms to lead from Japanese market position to global market position as they had in so many consumer electronics products.  However the comeback was deeper and more important than that.  Partly the leading edge of consumer electronics, defined as anything you can buy with a three year guarantee at a discount electronics store, shifted from broadcast/entertainment  – tv, vcr radio and related products – wireless and computer based products where the Americans had set standards.  As important, companies such as HP had understood the Japanese strategy of controlling the low end of a market with volume quality product then moving up market into the higher value products, aided by inanities of american trade policy but that is another story.  With the inkjet printer, HP dominated the market by systematically defending the bottom end of the market as it introduced new low cost product. But the ability to implement these strategies hinged on outsourcing, cross national production networks, and the emergence of contract manufacturing. ”  

A fundamental process was at work, which we can only hint at..
  First, We truncate a story which saw a shift from a market dominated by integrated producers to one in which firms located anywhere in the distinegrated value chain can, potentially control the evolution of key standards and in that way define the terms of competition, not just of their particular segment, but critically in final product markets as well.  Market power has shifted from the assemblers such as Compaq, Gateway, IBM, or Toshiba, to key producers of components (such as Intel); operating systems (such as Microsoft); applications (such as SAP, Adobe); interfaces (such as Netscape); languages (such as Sun with Java); and to pure product definition companies like Cisco Systems and 3COM. What all of these firms have in common is that, from quite different vantage points in the informatics value chain, they all own key technical specifications that have been accepted as de facto product standards in the market.  The radical start up companies had begun to define the direction and fate of the industry.  Second,  companies that had found production a weakness began to outsource both component production and assembly.  But new highly flexible and adaptable production systems emerged.   “Cross-national Production Networks. Cross-national Production Network (CPN) is a label we apply to the consequent dis-integration of the industry’s value chain into constituent functions that can be contracted out to independent producers wherever those companies are located in the global economy. CPNs permit and result from an increasingly fine division of labor. The networks permit firms to weave together the constituent elements of the value-chain into competitively effective new production systems, while facilitating diverse points of innovation. They are not principally about lower wages as such, nor about access to markets and natural resources, although these objectives often motivated initial investments. Rather they are about the emergence of locations that can deliver different mixes of technology and production at different cost-performance points. Third,  perhaps most important, CPNs have turned large segments of complex manufacturing into a commodity available in the market.” Supply chain management took on a strategic meaning
    Fourth, this set the stage finally for companies such as Dell to more tightly link marketing and production, convert themselves into a service business tying design to the customer.  More generally this service model set the stage for a web based service orientation.

In sum, innovations in business organization, corporate strategic approach, built upon each other.  The transition is not a mechanical process in technological logic, but a social transformation as well.
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� Until the mid 1980s American producers in electronics as in was dominated by assemblers, ie., systems producers who designed, marketed, and assembled the final product with a structure and strategy.  .” By the early 1980s, essentially all electronics product-markets were dominated by large-scale producers such as IBM, Siemens, Matsushita, NEC, and Toshiba. They produced fully proprietary systems whose key product standards -- ie., the technical specifications that describe the system architecture and enable the pieces of the system to inter-operate as a whole and with each other -- were either fully “closed” or fully “open.” A fully open standard is one in which the technical information necessary to implement the standard is in the public domain -- ie., fully available on a non-discriminatory and timely basis to anyone. This was the case with most consumer and many communications interface standards like TV or fax broadcast standards. With the relevant technical information in the public domain, products like TVs and radios built to such open standards became commodities in which scale, quality, and cost were the defining features of competition in highly contested markets. By contrast, telecommunications and computer firms built to “closed” standards in which the relevant technical information was owned as intellectual property and not made available to anyone other than through legally permissible reverse engineering. IBM’s mainframe computers epitomized such proprietary, closed systems. Here, too, vertical control over technologies and manufacturing was essential especially in the early stages of competition when new systems were introduced. But once established in the market, competition centered on growing an installed base of customers who could be locked-in to a firm’s product line. Lock-in was possible because -- unlike in the open standards case where all products were built to implement the same standard so that users could seamlessly switch between them -- the costs of switching between closed systems could be very high indeed (requiring, for example, rewriting an existing base of software and retraining all users). Large installed bases were essentially decisive over time in these competitions -- as all of IBM’s competitors discovered -- because those who had them would almost always have lower per-unit costs for succeeding generations than the competition, since such costs (of development or marketing for example) could be amortized over more locked-in users. In sum, then, with both closed and open systems, vertical control over technologies and manufacturing was the key to market success: It was necessary to capture closed system rents and lock customers into proprietary standards, or, in the case of open systems, to compete on implementation, quality and price.”   


In the policy-induced struggle to break loose from IBM’s dominant model and to react to the Japanese ascent, new product strategies emerged within the logic of the dis-integrated US industry structure and the possibilities afforded by digital, microelectronics-based systems. The pioneering product was, of course, the PC. But the extraordinary pace of technical progress and ever-improving price/performance soon made the underlying microelectronics technologies increasingly pervasive, transforming just about everything from telecommunications switches through automobiles and hearing aids. By the mid 1980s, new electronics product-markets began to converge on a cost-effective, common technological foundation of networkable, microprocessor-based systems (of which the PC is emblematic). 


The pioneering product was, of course, the PC. But the extraordinary pace of technical progress and ever-improving price/performance soon made the underlying microelectronics technologies increasingly pervasive, transforming just about everything from telecommunications switches through automobiles and hearing aids. By the mid 1980s, new electronics product-markets began to converge on a cost-effective, common technological foundation of networkable, microprocessor-based systems (of which the PC is emblematic). 


Such systems enabled a dramatic shift in the character of electronics products -- from the prior era’s proprietary systems built to fully open or closed standards, to the Wintelist era’s ‘open-but-owned’ systems built to ‘restricted’ standards.� In the new systems, key product standards, especially the interface specifications which permit interoperability with the operating system or system hardware, are owned as intellectual property but made available to others who produce complementary or competing components, systems, or software products. Hence the systems are ‘open-but-owned’.� The relevant technical standards are licensed rather than published, with either the universe of licensees, the degree of documentation of the technical specifications, or the permissible uses, ‘restricted’ in some fashion. Very often, changes can be made unilaterally by the standard holder in ways that affect availability and timing of access to the interface specification -- as Microsoft is routinely accused of doing by its licensee-competitors. In essence, open-but-owned systems combined competitive elements from both product types of the prior era -- the standards are licensed in order to create commodity-like competition around system elements chosen by the licensor (eg., around assembled PCs built to Intel processor architecture standards), while remaining restricted in order to build installed-base and lock-in customers.


The shift to open-but-owned systems was accelerated by two factors that helped to spread and consolidate Wintelist business strategies. First, from the supply side, the increasing cost and complexity of continuing innovation made it increasingly difficult for any one company, even IBM, to maintain ownership and control over all of the relevant technologies. Second, and by far more critical, major industrial users made increasingly strident demands for increasing interoperability of complex systems purchased from multiple vendors.� As major business users moved their business operations onto information networks that became increasingly central to the implementation of business functions and strategy, users wanted control over their management and operation. Again, American public policy set the context:


The New Terms of Competition: In this new epoch, firms located anywhere in the dis-integrated value chain can, potentially, control the evolution of key standards and in that way define the terms of competition not just in their particular segment but, critically, in the final product markets as well. Market power has shifted from the assemblers such as Compaq, Gateway, IBM, or Toshiba, to key producers of components (such as Intel); operating systems (such as Microsoft); applications (such as SAP, Adobe); interfaces (such as Netscape); languages (such as Sun with Java); and to pure product definition companies like Cisco Systems and 3COM. What all of these firms have in common is that, from quite different vantage points in the informatics value chain, they all own key technical specifications that have been accepted as de facto product standards in the market. Each beat-out rival standards. In winning, each created a universe of licensees who produce to the standard and add value to its use -- just as applications software firms like WordPerfect, PC assemblers like Compaq, peripherals producers like Canon, or content providers like Grolliers, all produce to Microsoft’s Windows operating system standards. Each standard owner maintains a growing installed base of customers who use the products that conform to the standards. Each has been careful to evolve the standards by adding incremental improvements in performance, functionality, features, quality, or costs within product generations; and dramatic improvements between generations (while remaining backwardly compatible with past versions). In that way, each has effectively ‘locked-in’ their customer base in the sense explored earlier -- that, given the customer’s investment in all of the conforming products and in how to use them effectively, the customer will normally be unwilling to switch to competing standards unless they offer truly radical and compensatory improvements in price-performance-functionality. Switching will not occur, that is, unless it is even more costly to stay put.�


Such Wintelist strategies effectively attenuate the link between market power and the ownership of the assets of production that characterized the prior era of competition, and at the extremes, as with a firm like Cisco Systems, can completely decouple control of final markets from ownership of manufacturing assets. For Wintelist firms, ownership and manipulation of their de facto standards are considerably more effective barriers to entry than the barriers of scale and vertical control over technology and production in the prior era because they are far harder to duplicate. But production and scale do not vanish from the story; they are still significant (a point elaborated later). Indeed, relevant production know-how still facilitates continuing product and process development in most industry segments. And, in many cases, traditional assemblers can use their additional advantages of scale and vertical control to decisive advantage in playing the Wintelist game. For example, Hewlett-Packard has been perhaps the most successful traditional systems assembler to adjust to the Wintelist era. In PC printers, HP “drivers” are the laser and inkjet operating system standards (and printers are consequently the chief source of HP’s profits). In Unix workstations, HP’s open-but-owned Precision Architecture has been one of the three principle contenders for market leadership (with SUN and IBM). Even, as in PCs, where it does not own the relevant standards, HP has successfully adjusted its business model to emphasize speed and continuous innovation over manufacturing scale and vertical control.


CPNs comprise a clever division of labor in which different value-chain functions are carried on across national boundaries by different firms under the coordination either of a lead MNC for its own production or of a Production Service Company (PSC) who manages the production value chain for clients. As important, CPNs express the reduced need for companies to control production through ownership or direct management of each piece of the value-chain. To be more specific, by a firm’s cross-national production network we mean: 


. . . the organization, across national borders, of the relationships (intra- and increasingly inter-firm) through which the firm conducts research and development, product definition and design, procurement, manufacturing, distribution, and support services. As a first approximation, such networks comprise a lead firm, its subsidiaries and affiliates, its subcontractors and suppliers, its distribution channels and sources of value-added product or service features, its joint ventures, R&D alliances and other cooperative arrangements (like standards consortia). In contrast to traditional forms of corporate organization, such networks boost a proliferation of non-equity, non-arms-length, cross-border, inter-firm relationships in which significant value is added outside the lead firm and entire business functions may be outsourced.�








